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Technical Reviewers' Rating Summar\

Proposal Number G-026-060  Application Title Enhanced Bakken Recover\Research Program Submitted B\

Energ\ & Environmental Research Center Request For $450,000.00  Total Project Costs

$1,350,000.00

Section A. Scoring

Statement
Weighting

Factor

G-026-

01

G-026-

01

G-026-

03

Average Weighted

Score

1. Objectives 9 4 3 4 27

2. Achievabilit\ 7 3 4 3 21

3. Methodolog\ 8 3 3 4 24

4. Contribution 8 4 4 5 32

5. Awareness / Background 5 4 5 4 20

6. Project Management 3 4 4 4 12

7. Equipment / Facilities 2 5 5 4 8

8. Value / Industr\ - Budget 4 4 4 4 16

9. Financial Match - Budget 4 4 5 4 16

Average Weighted Score 187 194 201 194

Total: 50  
250 possible
points

OVERALL RECOMMENDATION

FUND X X X

FUNDING TO BE

CONSIDERED

DO NOT FUND

Section B. Ratings and Comments

1. The objectives or goals of the proposed project with respect to clarit\ and consistenc\ with North Dakota

Industrial Commission/Oil and Gas Research Council goals are:

The goal of the project is to evaluate the benefits of CO2 EOR in the Bakken pla\. If proved

beneficial EOR can increase Bakken production b\ billions of barels. 

- Reviewer: G-026-01 

- Rating: 4
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WKLOH WKH XOWLPDWH JRDO RI WKH HQGHDYRU LV SUHWW\ FOHDU, WKH DFWXDO SURMHFW JRDO LV OHVV VR. TKH

JRDO WR "JHQHUDWH NQRZOHGJH HQDEOLQJ LQIRUPHG GHFLVLRQV UHJDUGLQJ CO2 EOR IRU BDNNHQ"

LV SUHWW\ EURDG/YDJXH. TKH WDVNV GRQ'W VXSSRUW VXFK D EURDG JRDO. A FOHDUHU JRDO ZRXOG EH

RQH WKDW FDSWXUHV WKH HVVHQFH RI ZKDW TXHVWLRQV ZLOO EH DGGUHVVHG E\ WKH WDVNV SHUIRUPHG

GXULQJ WKHVH 15 PRQWKV. TKLV SURMHFW ZLOO EH D ILUVW VWHS LQ D ORQJ SURFHVV WR HYDOXDWH WKH

YLDELOLW\ RI CO2 EOR SRWHQWLDO. WKDW LV WKH JRDO RI WKLV ILUVW VWHS?...WKLV ZRXOG EH D FOHDUHU
SURMHFW JRDO. FRU H[DPSOH "EXLOG VWDWLF DQG G\QDPLF SKDVH HTXLOLEULXP PRGHOV WR HQDEOH

HVWLPDWLRQ RI WKHRUHWLFDO RLO UHFRYHU\ IURP CO2 EOR SURFHVVHV." 

- RHYLHZHU: G-026-01 

- RDWLQJ: 3

TKH REMHFWLYH RI WKH SURMHFW LV FOHDUO\ GHILQHG DV GHWHUPLQLQJ WKH YLDELOLW\ RI CO2 IRU

HQKDQFHG RLO UHFRYHU\ LQ WKH BDNNHQ IRUPDWLRQ E\ XVLQJ QHZ DQG H[LVWLQJ UHVHUYRLU

FKDUDFWHUL]DWLRQ, ODERUDWRU\ GDWD LQWHJUDWHG ZLWK UHVHUYRLU PRGHOLQJ. 

- RHYLHZHU: G-026-03 

- RDWLQJ: 4

TKH JRDO RI WKH SURSRVHG SURMHFW LV WR SUHGLFW WKH SHUIRUPDQFH RI CO2 EOR EDVHG RQ WKH

UHVXOWV RI ODERUDWRU\ H[SHULPHQWV DQG PRGHOLQJ DFWLYLWLHV. TKRVH DFWLYLWLHV ZLOO EH FRQGXFWHG
WR TXDQWLI\ SKDVH EHKDYLRU DQG IOXLG SURSHUWLHV XQGHU UHVHUYRLU FRQGLWLRQV. DDWD IURP WKUHH

BDNNHQ SRROV ZLOO EH FRPSLOHG DQG XVHG WR HYDOXDWH SRWHQWLDO CO2 EOR VFKHPHV LQ ERWK
WKHUPDOO\ PDWXUH DQG WKHUPDOO\ LPPDWXUH SRUWLRQV RI WKH BDNNHQ. LDE DQDO\VHV ZLOO LQFOXGH

SHWURJUDSKLF DQDO\VLV RI URFN VDPSOHV DQG SUHVVXUH-YROXPH-WHPSHUDWXUH (PVT) DQG
YDQLVKLQJ LQWHUIDFLDO WHQVLRQ (VIT) VWXGLHV RI BDNNHQ RLO VDPSOHV. MRGHOLQJ ZLOO LQFOXGH WKH

LQWHJUDWLRQ RI ZHOO ILOH GDWD DQG QHZ H[SHULPHQWDOO\-GHULYHG GDWD WR JHQHUDWH VWDWLF UHVHUYRLU
PRGHOV DQG FRQGXFW G\QDPLF VLPXODWLRQ PRGHOLQJ. 

- ASSOLFDQW

2. WLWK WKH DSSURDFK VXJJHVWHG DQG WLPH DQG EXGJHW DYDLODEOH, WKH REMHFWLYHV DUH:

TKH VXJJHVWHG DSSURDFK VHHPV WR EH ZHOO MXVWLILHG. HRZHYHU, WKH SURSRVDO GRHV QRW GLVFXVV
D FRXSOH RI LPSRUWDQW LVVXHV. 1) TKH UHVHUYRLUV PRVW RI WKH WLPHV DUH QDWXUDOO\ RYHUSUHVVXUHG.
TKXV HQKDQFHPHQW FDQ EH PRVOW\ GXH WR PLVVLELOLW\. WLWK WKH JLYHQ W\SH RI BDNNHQ RLO LW LV QRW

TXLWH FOHDU ZKHWKHU WKH PLVVLELOLW\ ZLOO SURYLGH VLJQLILFDQW EHQHILWV; 2) WKH SURSRVDO GRHV QRW
LQWHQG WR LQYHVWLJDWH WKH SRVVLEOLW\ RI VKDOH VZHOOLQJ LQ UHVSRQVH WR JDV LQMHFWLRQ, ZKLOH VZHOOLQJ

RI DQ RUJDQLFDOO\ ULFK URFN FDQ KDYH VLJQLILFDQW QHJDWLYH HIIHFW RQ SHUPHDELOLW\; 3) WKH SDSHU
RQ WKH WHFKQLTXH IRU WKH HYDOXDWLRQ RI PLVFLELOLW\ HQFORVHG ZLWK WKH SURMHFWVSHFLILFDOO\

GLVFXVVHV WKH XVH RI 99.9% SXUH CO2. HRZ WKLV UHODWHV WR ORZHU SXULWLHV RI CO2 LV QRW TXLWH
FOHDU, ZKLOH XVLQJ KLJK SXULW\ CO2 PD\ DSSHDU XQHFRQRPLF. 

- RHYLHZHU: G-026-01 
- RDWLQJ: 3

GLYHQ WKH IQYHVWLJDWRU'V H[SHULHQFH, IDFLOLWLHV DQG DFFHVV WR FRUH DQG IOXLGV, WKH WDVNV ORRN

DFKLHYDEOH ZLWKLQ WKH WLPH DQG EXGJHW DOORWWHG. TKH PDLQ FRQFHUQ LV WKDW WKH LQYHVWLJDWRUV ZLOO
GLYH WRR GHHSO\ LQWR RQH VSHFLILF DFWLYLW\, DV SUREOHPV DQG QHZ TXHVWLRQV DULVH, ZKLFK ZLOO
GHUDLO WKH RYHUDOO VFKHGXOH. FRU H[DPSOH, RHODWLYH PHUPHDELOLW\ THVWLQJ RI CRUH LV OLNHO\ WR EH
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extremely challenging. It is critical to force each activity to provide "best technical estimates

and hi/lo ranges" if a deterministic answer isn't found within the allotted time. 
- Reviewer: G-026-01 

- Rating: 4

The data acquisition listed n Task I and Task II is both related the success of the
experiments and the quality and uniqueness of the experimental results.Since it is highly

difficult to conduct experiments using nano darcy permeability rock such as generation of
CO2/water/oil relative permeability curves, the time component of the project may be

extended or re-evaluated. 
- Reviewer: G-026-03 

- Rating: 3

Regarding the first reviewer comments, the investigators¶ responses are enumerated as
follows: 1) The investigators recognize the typically overpressured nature of the Bakken and
understand the importance of taking this into account when considering the effects of a

miscible flood in the context of Bakken oil types. The EERC team intends to address those
questions over the course of the experimental activities. This aspect of the work was not

described or discussed in the proposal because of the mandated 15-page limit on the
proposal. 2) The investigators recognize that swelling of shales or other organic rich rocks

may have a negative effect on CO2 EOR efforts. While understanding those effects is
important to predicting the effectiveness of EOR schemes in the Bakken, the resources that

are currently available to this project are not sufficient to include swelling experiments. Such
efforts could be part of a separately funded future project, a separately funded

complementary but parallel project, or even a later add-on to the proposed project should
more funding become available from current partners. 3) The EERC has the capability and
experience to work with CO2 streams that contain a wide variety of impurities, including

H2S, in a broad range of concentrations. The use of high purity CO2 will minimize the
number of variables that must be taken into account when designing the experiments and

evaluating results. While the investigators recognize the effects that impurities can have on
miscibility, etc., since the proposed work is considered to be pioneering in nature the

investigators currently plan to use high purity CO2. However, the investigators are familiar
with the nature of impurities in CO2 streams from sources that might be used in North

Dakota, such as the Great Plains Gasification plant, local gas processing plants, and even
coal-fired power plants in the region and we will consult with the participating industry

sponsors to determine if the experimental design should be modified to include an impure
CO2 stream. Based on the EERC¶s experience working with impure CO2 streams it is

anticipated that such modification of the experimental design would not cause a change in the

overall budget. Regarding the second reviewer¶s comments about the project schedule being

derailed by investigators diving too deeply into any one specific activity, we believe that our
experience conducting similar projects will enable us to avoid such pitfalls. Our experience

indicates that the best way to avoid getting off schedule is to maintain frequent and effective

communication between all key project participants (technical team, management team,

partners, and funding agencies). High levels of communication allow for the participants to
assess challenges to the project in a timely manner and provide the technical team with input

regarding potential solutions to those challenges. In addition to the quarterly reports shown
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on the proposal timeline, EERC personnel will interact frequently (typically monthly,

sometimes weekly if necessary) with key personnel from the various partner organizations.

The reviewer comment also mentions providing “best technical estimates and hi/lo ranges” if
a deterministic answer isn¶t found in the allotted time. This is an approach that the

investigators certainly agree with, have used when appropriate in other projects, and are

comfortable with using if necessary in this project. Regarding the second and third reviewers¶

comments about the challenges related to relative permeability testing of low permeability
rocks, it is worth noting that the EERC¶s Plains CO2 Reduction (PCOR) Partnership

program has included relative permeability testing of a variety of rock types, including low

permeability rocks. The challenges related to working with low permeability rocks are
recognized by the investigators and based on past experiences we are confident that the

proposed activities can be completed according to the proposed schedule. 

- Applicant

3. The quality of the methodology displayed in the proposal is:

Please see the issues discussed in Question 2. 

- Reviewer: G-026-01 
- Rating: 3

While this Reviewer is recommending the goal be tightened up (in order to better match

expectations to the actual planned tasks), one area to consider modifying is the overall
methodology. The study appears to be following a conventional "laboratory work, modeling

and documentation" approach. While much of the application talks about the 'big'

uncertainties of EOR in tight fractured reservoirs, the tasks don't really target these. Instead

they seem to follow convention. The concern here is the study will result in some good
technical work, but won't provide a clear next step to answer the ultimate question...will

CO2 EOR work in the Bakken. It is recommended to consider a methodology that focuses

this foundation work toward setting up the next step of "field data collection and field trials."
That is, look at each activity through the lens of next steps...that is, how would this parameter

be confirmed at a reservoir level? While the actual activities might remain the same, they

would be performed in the context of next steps. 

- Reviewer: G-026-01 
- Rating: 3

The methodology to determine the viability of CO2 for EOR includes very comprehensive

method from rock scale (thin sections, core plug analysis) to reservoir model (numerical
simulation). The data integration from different scales will be challenging due to the

characteristic of the Bakken formation but it will be achievable with the plan in place (Task I

and Task II). In addition, most of the experiments are related to characterize the Bakken
formation, rock and fluid properties. It will be essential to conduct special core analysis

experiments to test CO2 recovery in the laboratory (maybe using centrifuge). 

- Reviewer: G-026-03 

- Rating: 4

Regarding the first comment, the investigators agree that in order for the project to be
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FRQVLGHUHG D VXFFHVV WKH UHVXOWV PXVW SURYLGH FOHDU JXLGDQFH ZLWK UHVSHFW WR IXWXUH

ODERUDWRU\- DQG/RU ILHOG-EDVHG DFWLYLWLHV. TKH SKLORVRSK\ RI WKH EERC LV WR FRQGXFW UHVHDUFK

DFWLYLWLHV WKDW SURYLGH SUDFWLFDO UHVXOWV WKDW FDQ EH GLUHFWO\ DSSOLHG WR WKH UHDO ZRUOG. WLWK WKLV
LQ PLQG WKH H[SHULPHQWDO DQG PRGHOLQJ DFWLYLWLHV GHVFULEHG LQ WKH SURSRVDO ZLOO EH SHUIRUPHG

LQ WKH FRQWH[W RI QH[W VWHSV, SDUWLFXODUO\ ZLWK UHVSHFW WR SRWHQWLDO ILHOG-EDVHG ZRUN. TKH

UHVXOWV RI WKH SURMHFW ZLOO DOVR EH HYDOXDWHG LQ WKH FRQWH[W RI QH[W VWHSV DQG WKH ILQDO UHSRUW

ZLOO LQFOXGH D VHFWLRQ WKDW GLVFXVVHV WKH UHVXOWV LQ WHUPV RI UHFRPPHQGHG SDWKV IRUZDUG. 
- ASSOLFDQW

4. TKH VFLHQWLILF DQG/RU WHFKQLFDO FRQWULEXWLRQ RI WKH SURSRVHG ZRUN WR VSHFLILFDOO\ DGGUHVV NRUWK DDNRWD
IQGXVWULDO CRPPLVVLRQ/OLO DQG GDV RHVHDUFK CRXQFLO JRDOV ZLOO OLNHO\ EH:

PURGXFWLRQ IURP WKH BDNNHQ FRUPDWLRQ LV RQH RI WKH NH\ FRQWULEXWRUV WR WKH ND HFRQRPLFV.

AQ\ DWWHPSW WR HQKDQFH WKH SURGXFWLRQ SRWHQWLDOO\ KDV VWURQJ SRVLWLYH LPSDFW RQ ND
LQGXVWU\. TKXV, WKH LQWHQGHG SURMHFW VWURQJO\ VXSSRUWV NDIC DQG GRC JRDOV. 

- RHYLHZHU: G-026-01 

- RDWLQJ: 4

AV VWDWHG LQ WKH ASSOLFDWLRQ, WKLV WHFKQLFDO ZRUN ZLOO EXLOG DQ HVVHQWLDO IRXQGDWLRQ RI

NQRZOHGJH WR EHJLQ WR XQGHUVWDQG KRZ DQ EOR SURFHVV PD\ ZRUN LQ D WLJKW IUDFWXUHG RLO

V\VWHP OLNH WKH BDNNHQ. IW ZLOO, KRZHYHU, EH MXVW D ILUVW VWHS, DQG ZLOO UHTXLUH FRQVLGHUDEOH

IROORZXS WHFKQLFDO DQG ILHOG H[SHULPHQWDWLRQ EHIRUH LW LV XQGHUVWRRG KRZ ZHOO WKHVH
SURFHVVHV ZLOO ZRUN WHFKQLFDOO\, OHW DORQH HFRQRPLFDOO\. TKH NDIC H[SHFWDWLRQV VKRXOG EH

DOLJQHG ZLWK WKLV IDFW, WKDW WKH FRQFOXVLRQV IURP WKLV HIIRUW ZLOO EH TXDOLWDWLYH DQG GLUHFWLRQDO,

QRW FRQFOXVLYH DQG GHFLVLRQ PDNLQJ, LQ QDWXUH. 
- RHYLHZHU: G-026-01 

- RDWLQJ: 4

IQ WKH FDVH RI PHHWLQJ WKH REMHFWLYH RI WKH SURMHFW: XVLQJ CO2 IRU EOR LQ WKH BDNNHQ ZLOO
UHVXOW LQ LQFUHDVHG XOWLPDWH UHFRYHU\ ZKLFK LV QRW RQO\ FUXFLDO DV D WHFKQLFDO DQG VFLHQWLILF

FRQWULEXWLRQ EXW DOVR KXJH HFRQRPLF LPSDFW WR NRUWK APHULFD RLO DQG JDV SURGXFWLRQ IURP

XQFRQYHQWLRQDO UHVHUYRLUV ZKLFK FDQ EH DOVR DSSOLHG WR RWKHU XQFRQYHQWLRQDO SOD\V LQ US. 

- RHYLHZHU: G-026-03 
- RDWLQJ: 5

TKH LQYHVWLJDWRUV KDYH QR FRPPHQWV. 

- ASSOLFDQW

5. TKH EDFNJURXQG RI WKH SULQFLSDO LQYHVWLJDWRU DQG WKH DZDUHQHVV RI FXUUHQW UHVHDUFK DFWLYLW\ DQG SXEOLVKHG

OLWHUDWXUH DV HYLGHQFHG E\ OLWHUDWXUH UHIHUHQFHG DQG LWV LQWHUSUHWDWLRQ DQG E\ WKH UHIHUHQFH WR XQSXEOLVKHG

UHVHDUFK UHODWHG WR WKH SURSRVDO LV:

TKH PI KDV D VWURQJ UHVHDUFK UHFRUG. TKH GLVFXVVLRQ SUHVHQWHG LQ WKH SURSRVDO SURYLGHV WKH

HYLGHQFH WKDW WKH PI KDV H[WHQVLYH H[SHULHQFH ZLWK DQG H[FHOOHQW XQGHUVWDQGLQJ RI WKH
BDNNHQ. TKH OLWHUDWXUH UHYLHZ LV DGHTXDWH. 

- RHYLHZHU: G-026-01 

- RDWLQJ: 4
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TKH LQYHVWLJDWRUV LQ WKLV SURMHFW KDYH DQ H[FHOOHQW FRPELQDWLRQ RI FDSDELOLWLHV LQ UHVHUYRLU

FKDUDFWHUL]DWLRQ, EOR SURFHVVHV DQG CO2 VHTXHVWUDWLRQ, DOO RI ZKLFK ZLOO EH LPSRUWDQW WR

WDFNOLQJ WKLV FRPSOH[ SUREOHP. 
- RHYLHZHU: G-026-01 

- RDWLQJ: 5

TKH EDFNJURXQG RI WKH SULQFLSDO SDUWLFLSDQWV LV KLJKO\ DOLJQHG ZLWK WKH REMHFWLYH RI WKH SURMHFW
VLQFH WKHLU H[SHUWLVH DUHD KDV EHHQ IRFXVHG RQ BDNNHQ WKURXJK WKHLU SUHYLRXV VWXGLHV. IQ

DGGLWLRQ, EERC KDV LQ-KRXVH FDSDELOLW\ IRU H[SHULPHQWDO VWXGLHV DQG DOVR WHDP ZLWK VNLOO VHWV

IRU QXPHULFDO PRGHOLQJ DQG H[SHULPHQWDO VWXGLHV. PXEOLVKHG OLWHUDWXUH LQ WKLV DUHD LV YHU\
OLPLWHG DQG WKLV LV ZK\ WKLV SURMHFW LV FKDOOHQJLQJ. HRZHYHU, EERC VHHPV WR IROORZ WKH QHZ

H[SHULPHQWDO WHFKQLTXHV ZKLFK DUH DOUHDG\ LQFOXGHG LQ WKHLU ODERUDWRU\ SODQ VXFK DV VIT

WHFKQLTXH. 

- RHYLHZHU: G-026-03 
- RDWLQJ: 4

TKH LQYHVWLJDWRUV KDYH QR FRPPHQWV. 

- ASSOLFDQW

6. TKH SURMHFW PDQDJHPHQW SODQ, LQFOXGLQJ D ZHOO-GHILQHG PLOHVWRQH FKDUW, VFKHGXOH, ILQDQFLDO SODQ, DQG SODQ

IRU FRPPXQLFDWLRQV DPRQJ WKH LQYHVWLJDWRUV DQG VXEFRQWUDFWRUV, LI DQ\, LV:

TKH SODQ LV YHU\ JRRG. HRZHYHU, PRUH GHWDLOHG GHVFULSWLRQ RI WKH PLOHVWRQHV FDQ IXUWKHU

LPSURYH WKH SURSRVDO. 

- RHYLHZHU: G-026-01 
- RDWLQJ: 4

TKH WLPHWDEOH DQG EXGJHW ORRN ZHOO VHTXHQFHG DQG LQFOXGH DGGLWLRQDO WLPH DQG H[SHQVH IRU

WKH VXSSRUWLQJ DFWLYLWLHV IRU D PXOWL-GLVFLSOLQH SURMHFW OLNH WKLV. AV PHQWLRQHG SUHYLRXVO\, WKH

H[WUHPHO\ WLJKW DQG FRPSOH[ URFN IDFLHV ZLOO WHQG WR PDNH WKHVH FKDUDFWHUL]DWLRQ DFWLYLWLHV

GLIILFXOW WR ILQDOL]H DQG PRYH RQ WR WKH QH[W SKDVH RI WKH VWXG\. TKH WHQGHQF\ ZLOO EH WR NHHS
UHZRUNLQJ HDFK DFWLYLW\ EH\RQG WKH RULJLQDO WLPHIUDPH, ZKLFK ZLOO GHOD\ WKH ILQDO LQWHJUDWLRQ

DQG PRGHOLQJ HIIRUWV. IW ZLOO EH NH\ WR WKH SURMHFW PDQDJHUV WR UHFRJQL]H WKLV LVVXH DQG VHW

H[SHFWDWLRQV ZLWK HDFK DFWLYLW\ OHDGHU XS IURQW EHIRUH HDFK WDVN. 

- RHYLHZHU: G-026-01 

- RDWLQJ: 4

TKH GHWDLOV DERXW WLPHWDEOH, EXGJHW DQG SODQ IRU UHTXLUHG WHFKQRORJLHV DUH FOHDUO\ VWDWHG. TKH

RQO\ UHFRPPHQGDWLRQ LV WR KDYH DGGLWLRQDO WLPH IRU HFRQRPLF DQDO\VLV RI WKH SURMHFW DW WKH
HQG RI WKH WHFKQLFDO DQG ODERUDWRU\ VWXGLHV DQG LQFOXGH WLPH IRU DQ\ SRVVLEOH GHOD\V EHFDXVH

RI LQWHU-GHSHQGHQW PLOHVWRQHV VXFK DV QRW UHFHLYLQJ ODE UHVXOWV RQ WLPH DQG FRXOGQ'W SHUIRUP

VLPXODWLRQ ZRUN DV SODQQHG. 

- RHYLHZHU: G-026-03 

- RDWLQJ: 4

TKH WLPHWDEOH RQ SDJH 14 RI WKH SURSRVDO OLVWV WKH YDULRXV VXEWDVNV RI WKH SURMHFW DQG WKH
DQWLFLSDWHG VFKHGXOH DVVRFLDWHG ZLWK HDFK. TKH LQLWLDWLRQ DQG FRPSOHWLRQ GDWHV IRU WKRVH
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subtasks can each be considered to be a project milestone. More detailed descriptions of
these subtasks are presented in Tables 1 and 2 of the proposal. Additional discussion of the

subtasks and their relationships as milestones was not included in the proposal in order to

keep the proposal within the 15-page limit. Frequent communication between project

managers and the technical staff will ensure that each task is conducted in a timely manner

and that results from each activity are integrated effectively and efficiently. The EERC¶s

laboratory team and modeling team have a history of working together and have established

strong professional relationships. Some key personnel have experience conducting both
laboratory work and modeling, which will facilitate the development of experimental data that

can be smoothly integrated into the modeling activities. While the investigators recognize the

importance of economic analysis when considering the selection and implementation of an

EOR scheme, the resources currently available to the project do not allow for any detailed,

robust economic analysis. In the event that more resources should become available for the

project then the investigators, in consultation with the industry partners, will consider adding

an economic analysis component to the project. 
- Applicant

7. The proposed purchase of equipment and the facilities available is:

No equipment to be purchased. 

- Reviewer: G-026-01 

- Rating: 5

The EERC equipment and facilities are excellent and should not be a hinderance to

successful completion of the project. 

- Reviewer: G-026-01 

- Rating: 5

The capability in the Relevant Geology Laboratory, Natural Materials and Analytical

Research Laboratory at EERC is well justified. With this capability and in-house experts,

new set up or modifications required to work with very low permeability core plugs will be
be achieved. The HPHTOC apparatus need and its importance to the project success is also

clearly emphasized. 

- Reviewer: G-026-03 

- Rating: 4

The investigators have no comments. 

- Applicant

8. The proposed budget “value”1 relative to the outlined work and the commitment from other sources is of:

EERC requires NDIC to cover only 33% of the project cost. Some of the cost shate will

come in the form of in-kind contributions. 

- Reviewer: G-026-01 

- Rating: 4

The project budget appears to be well detailed and includes other costs beyond labor. To
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improve the quality of the budget a breakdown by each subtask, along with FTEs of each,
would give more confidence. However, with good cost controls the project manager can

track the costs and make adjustments along the way. 

- Reviewer: G-026-01 

- Rating: 4

Having the commitment of support from Bakken producers is notably good to show the

value of the project and in the event of success of the project; today's investment will pay out
more than its budget with the improved oil recovery in the Bakken. Even if the economic

viability of CO2 was not supported with the project, this would save so much time and

investment for individual companies to do the same effort and would bring value to the

industry for other possible innovative solutions. 

- Reviewer: G-026-03 

- Rating: 4

The investigators have no comments. 
- Applicant

9. The ³financial commitment´2 from other sources in terms of ³match funding  ́have been identified:

Please refer to Question 8. 

- Reviewer: G-026-01 

- Rating: 4

The other sources of funding, the EERC and the three producers are very strong partners.

These producers are very strong technical companies and are leaders in advanced petroleum

and/or EOR processes. 

- Reviewer: G-026-01 

- Rating: 5

No comment 
- Reviewer: G-026-03 

- Rating: 4

The investigators have no comments. 

- Applicant

1 ³value  ́– The value of the projected work and technical outcome for the budgeted amount of the project,

based on your estimate of what the work might cost in research settings with which you are familiar. A
commitment of support from industry partners equates to a higher value.

2 ³financial commitment  ́from other sources – A minimum of 50% of the total project must come from other

sources to meet the program guidelines. Support less than 50% from Industrial Commission sources should be

evaluated as favorable to the application; industry partnerships equates to increased favorability.

GeneUal CommenWV
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TKH SURMHFW LV RI JRRG TXDOLW\. HRZHYHU, WKH LVVXHV GLVFXVVHG LQ QXHVWLRQ 2 VHHP WR EH VLJQLILFDQW.

IW PLJKW EH VXJJHVWHG WKDW WKH SURSRVHU LQFOXGH LQYHVWLRQ RI WKH LVVXHV LQWR WKH ZRUNSODQ. SLQFH WKH

SURSRVHU LV FUHDWLQJ D FRQVRUWLXP, LW FRXOG EH EHQHILFLDO WR LQFOXGH ND GHRORJLFDO SXUYH\ DQG

UND LQWR WKH FRQVRUWLXP. 

- RHYLHZHU: G-026-01

TKH SURSRVHG SURMHFW LV D VLJQLILFDQW ILUVW VWHS LQ HYDOXDWLQJ WKH SRWHQWLDO RI CO2 EOR IRU LQFUHDVHG

RLO UHFRYHU\ IURP WKH BDNNHQ. TKLV WHFKQRORJ\ LV SUREDEO\ RQH RI WKH PRVW OLNHO\ PHWKRGV WR
VLJQLILFDQWO\ LPSURYH WKH SURGXFWLYLW\ RI WKLV UHVRXUFH. IW LV LPSRUWDQW WR DVVHVV WKH SRWHQWLDO RI EOR

HDUO\ LQ WKH GHYHORSPHQW RI WKLV UHVRXUFH, EHIRUH LQILOO GULOOLQJ HVSHFLDOO\, EHFDXVH LW ZLOO OLNHO\ UHTXLUH

GLIIHUHQW ZHOO DQG IDFLOLWLHV GHVLJQV. AV VWDWHG SUHYLRXVO\, LW LV UHFRPPHQGHG WR WHPSHU H[SHFWDWLRQV

DERXW WKLV VWXG\ OHDGLQJ WR "GHFLVLRQ PDNLQJ" RQ CO2 EOR YLDELOLW\. IW ZLOO MXVW EH D ILUVW VWHS, RQH

WKDW IRFXVHV RQ EDVLF SDUDPHWHUV DW WKH ODERUDWRU\ DQG FRUH OHYHO. A UHDO KRPH UXQ ZLOO EH LI WKLV

SURMHFW VHWV WKH VWDJH IRU GDWD JDWKHULQJ DQG ILHOG WULDOV DW WKH ZHOO DQG UHVHUYRLU OHYHO. TKDW LV, LI WKH

ODE ZRUN VD\V: "LW FRXOG ZRUN XQGHU WKHVH FRQGLWLRQV" DQG WKH DQDO\VLV VD\V:"KHUH DUH WKH GDWD DQG
ILHOG WULDOV QHHGHG WR FRQILUP WHFKQLFDO YLDELOLW\...", WKHQ WKH QH[W VWHS FRXOG UDSLGO\ IROORZ-RQ WKLV

LQLWLDO VWXG\ DQG SHUKDSV VRPH IXOO SLORWV FRXOG FRPH LQ MXVW D IHZ \HDUV WLPH. OQH VSHFLILF

VXJJHVWLRQ WR WKH LQYHVWLJDWRUV LV WR FRQVLGHU HYDOXDWLQJ MMP IRU RLO ZLWK QRW RQO\ 99.9% SXUH

CO2, EXW DOVR ZLWK CO2 IURP WKH ND GDVLILFDWLRQ SLSHOLQH. TKLV LV D ORJLFDO VRXUFH RI QHDUE\

CO2, EXW LW KDV LPSXULWLHV WKDW PD\ QHJDWLYHO\ DIIHFW PLVFLELOLW\ RU RWKHU SDUDPHWHUV. WRXOG EH JRRG

WR NQRZ ZKHWKHU WKLV VXSSO\ LV D QRQ-VWDUWHU IRU DQ\ UHDVRQ. OYHUDOO, WKLV SURMHFW ILWV H[WUHPHO\ ZHOO

ZLWK WKH NDIC OLO DQG GDV RHVHDUFK PURJUDP. IW EHJLQV WKH WHFKQLFDO ZRUN RQ D SURFHVV WKDW

FRXOG KDYH D KXJH LPSDFW RQ WKH DOUHDG\ VLJQLILFDQW BDNNHQ UHVRXUFH. FXQGLQJ LV VXSSRUWHG. 
- RHYLHZHU: G-026-01

CRQVLGHULQJ ORZ UHFRYHU\ IDFWRU LQ WKH BDNNHQ ZLWK SULPDU\ SURGXFWLRQ IURP K\GUDXOLFDOO\ IUDFWXUHG

KRUL]RQWDO ZHOOV, WKLV SURMHFW DQG LWV UHVXOWV PD\ RSHQ D QHZ HUD LQ XQFRQYHQWLRQDO SOD\V E\

SURYLGLQJ LQFUHDVHG RLO UHFRYHU\ HYHQ ZLWK D VPDOO LPSURYHPHQW LQ XOWLPDWH UHFRYHU\. HDYLQJ D

IRFXVHG DUHD EDVHG RQ WKH SDUWLFLSDWLQJ RSHUDWRUV LV YHU\ HVVHQWLDO WR WKH VXFFHVV VLQFH WKH OHDUQLQJV

DV ZHOO DV UHDGLO\ DYDLODEOH GDWD WKURXJK RSHUDWRUV PD\ EH VKDUHG ZKLFK ZLOO DFFHOHUDWH WKH SURMHFW
OLIH. IQ DGGLWLRQ, FRQVLGHULQJ WKH KHWHURJHQHLW\ LQ WKH BDNNHQ UHVHUYRLU LQ WHUPV RI UHVHUYRLU DQG IOXLG

SURSHUWLHV, WKH WKUHH BDNNHQ VWXG\ DUHDV ZLOO HQDEOH WR WHVW WKH YLDELOLW\ RI CO2 LQ WKH GLIIHUHQW SDUW

RI WKH BDNNHQ. AOWKRXJK WKH XVH RI CO2 LV ZLGHO\ DSSOLHG LQ FRQYHQWLRQDO UHVHUYRLUV, LW VKRXOG EH

UHDOL]HG WKDW WKLV LV D QHZ WHFKQRORJ\ LQ WHUPV RI DSSOLFDWLRQ WR YHU\ ORZ SHUPHDELOLW\ RLO UHVHUYRLUV

VR WKURXJK WKH SURMHFW, WKHUH PD\ EH FKDQJHV LQ WKH SODQV GXH WR WKH DYDLODEOH WHFKQRORJ\ DQG WLPH

UHTXLUHG WR FRPSOHWH WKH SURMHFW VXFK DV H[SHULPHQWDO VWXGLHV DQG YHU\ GHWDLOHG UHVHUYRLU PRGHOLQJ.

IQ RWKHU ZRUGV, ZH DUH VWLOO LQ WKH OHDUQLQJ FXUYH WR SURGXFH IURP XQFRQYHQWLRQDO UHVHUYRLUV ZLWK D
SULPDU\ UHFRYHU\ VR SRVVLEOH FKDQJHV LQ WKH VFRSH RI EOR SURMHFW VKRXOG EH H[SHFWHG DQG

XQGHUVWRRG ZKLOH WKH QHZ OHDUQLQJV ZLOO EH LQWHJUDWHG WR WKH SURMHFW GXULQJ WKH OLIH RI WKH SURMHFW. 

- RHYLHZHU: G-026-03


