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Final Report  

This is the final report of the 2010 PCOR Partnership Annual Meeting Carbon Capture and Storage (CCS) 
Project Development Workshop. Workshop participants leveraged their collective knowledge using the 
Implications Wheel™ to identify the potential ramifications of conducting an enhanced oil recovery 
project or a saline formation geologic sequestration project. These implications were then assessed, and 
the results were discussed by the group. Although the specific scenarios were hypothetical, they were 
built on real‐world settings and issues. This report contains the following: 

• General Background  

• Map 

• Saline Reservoir Center (background and assumptions) 

• Saline Reservoir Center Implication Wheel Results 

• Enhanced Oil Recovery Center (background and assumptions) 

• Enhanced Oil Recovery Center Implication Wheel Results 

• Key to Interpreting Implication Wheel Results 

 

 

To view the workshop results on the Web, please visit the PCOR Partnership Partners‐Only Web site: 
http://www2.undeerc.org/website/PCORP/.



 

General Background 

• NGPU is an investor‐owned utility that operates several coal‐fired power plants in North America 
and wants to expand its electricity‐generating capacity.  

• Federal legislators are expressing interest in developing and implementing some type of CO2 
emission control strategy within the next 5 to 10 years. It has been announced that CO2 will be 
priced at $30/ton. 

• NGPU is considering expansion of the Sunflower Station, a coal‐fired facility located along the 
Sapphire River in farming and ranching country 40 miles south of Bigtown, the regional commercial 
hub. Following the planned expansion, the Sunflower Station will produce 4.9 million tons of CO2 
annually. Because of the likelihood of CO2 emission control regulations, NGPU plans to install 
equipment needed to capture at least 20% of the CO2 generated at the expanded Sunflower Station. 

• The Sapphire River separates North State from South State. Each of these is a separate jurisdiction. 
Indian lands straddle the Sapphire River in the vicinity of Bigtown and the Belle Plain Federal Wildlife 
Preserve is located in North State about 80 miles from the Sunflower Station. 

• There are three other power plants in the region. One of them, the Pintail Station, is also owned by 
NGPU, while the other two (i.e., the Polaris Station and the Blue Mountain Station) are owned by 
Mountainside Utilities. The Pintail Station produces 4.5 million tons of CO2 per year.  The Polaris 
Station and the Blue Mountain Station both produce 3.0 million tons of CO2 each year.  

• NGPU hired the PCOR Partnership to develop a carbon management plan. The plan indicates that 
either enhanced oil recovery or storage in a saline formation could be viable techniques for 
sequestering  the potential 20% CO2 emission reduction at the Sunflower Station following its 
expansion. 

• Blackhawk Oil Company owns oil fields that are roughly 175 miles from Sunflower Station and have 
enough capacity to store the 20‐year volume of CO2 captured at the expanded Sunflower Station.  

• A preliminary assessment, based on limited data, indicates that there may be sufficient capacity 
within the deep saline formation underlying the Sunflower Station to not only store the CO2 
captured at the expanded Sunflower Station but also a significant volume of additional CO2. 

• NGPU engineers have chosen a scrubbing technology for the Sunflower Station that has been 
applied commercially at large gas‐processing facilities and can capture at least 85% of the CO2 from 
a mixed‐gas stream.  

• Recent NGPU plans for construction of a coal‐fired facility in a neighboring jurisdiction were scuttled 
because of adverse public response. 

• NGPU personnel do not have storage reservoir engineering, pipeline, or injection expertise. 



 

Reference Map for the Plains CO2 Reduction (PCOR) Partnership Carbon Capture and 
Storage (CCS) Project Development Workshop 
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The Implications Wheel®

Reading an Exploration

Exploration Title Scoring point of view

Start by assuming that the center happens. 
The circles connected to the center are possible 
consequences of the center. These are called 
1st order implications.

Then assume that the 1st order implications 
happen. The 2nd order implications are 
possible implications of the 1st orders.

Finally, the 3rd order implications are 
possible implications of the 2nd orders.

The desirability or undesirability of an implication 
depends on one’s point of view. The point of view from 
which these implications were scored is printed in the 
upper-right corner of the exploration.

The desirability scale goes from -5 to +5, with two 
special scores (+/-50) for extraordinary situations.

the
center

-5 -3  0 +3 +5

Scoring for Desirability

-50 +50

Each likelihood score assumes the occurrence of the 
preceding implication. The likelihood scale is from 1 to 9.

If you see a red or a blue implication that is circled, the 
circle indicates that the implication received a 7, 8, or 9 
likelihood.

-50/7 -4/9 +5/8 +50/9

Scoring for Likelihood
extremely

unlikely

1 2 3 4 5 6 7 8

extremely
likely

extremely
undesirable

extremely
desirable

9



 

Saline Reservoir Center 

What are the implications for NGPU if it decides to develop a saline reservoir (SR) geologic storage 
project near the Sunflower Station? 

• A geologic consulting firm retained by NGPU has performed a preliminary assessment of saline reservoir 
storage opportunities in the area in proximity to the Sunflower Station. The results are as follows: 

- Analysis of geologic logs from a handful of deep exploratory wells drilled in the 1950s indicates that the 
area near the power plant may be a good candidate for CO2 storage. 

- The primary CO2 storage target is thick, regional, permeable sandstone at a depth of 6000 feet saturated 
with saline water (100,000 parts per million total dissolved solids) and overlain by 150‐ft‐thick shale.  

- Modeling efforts based on the limited data indicate the potential for storage of 150 million tons of CO2 in 
the reservoir. 

• Recent South State legislation requires that rules be promulgated to govern the injection of CO2 into a saline 
formation for storage purposes and that the regional environmental agency must consult with other relevant 
regional agencies during the rule‐making process. The regional environmental agency has begun a study to 
determine the protocol for developing appropriate rules.    

• Pore space ownership and long‐term stewardship have not been addressed by the legislature, and no 
legislation is pending. 

• Various reports and findings have been assessed and compiled into an internal NGPU feasibility study. The 
technical findings are cautiously favorable for SR. 

Assume that: 

• NGPU can secure funding for the project but may file for a rate increase in the future, if necessary, to cover 
the capture costs. 

• NGPU will be filing for the necessary permits. 

• NGPU will build the pipeline to carry the CO2 to the saline formation injection point. 

• Other regional power companies (e.g., Mountainside Utilities) are looking at the same target formation for 
storage of their CO2. 

• NGPU will develop a detailed project plan. 

• As an early adopter of carbon capture and storage in a saline reservoir, NGPU is eligible to apply for 
government funding for implementation of the technology. 

• NGPU will issue press releases announcing the intention to develop an SR project.



Saline Reservoir (SR) Scoring point of view: NGPU
Management

1.2
Readers of the

newspaper contact local,
state and federal

regulatory agencies
demanding stricter
scrutiny re. water

quality
-4/8

1.5.5
NGPU works with
tribes to conduct
traditional cultural
property survey

-1/7

1.4.2
Regulators take

affront and expand
scrutiny of

additional water
quality issues

-4/6

1.2.1
Agencies require

additional hydrogeologic
studies to ensure water

resources can be
protected in the

absence of exiting
rules
-5/8

1.1.3
State media

picks it up as an
important story

-4/8

1.4.5
NGPU meets with
editorial board to

broaden the positive
coverage

+4/8

1.3.5
Lawn sign holders
are energized and

become more
organized

-5/7

1.2.4
Project profile
elevated to a

national level (e.g.,
911 mosque)

-5/5

1.3.2
Newspaper starts a

series on carbon
sequestration to explore
all risk and benefits of

CCS activities
+2/6

1.1.6
Divisions within the
community come to

the forefront (have and
have-nots for pore

space royalties, etc.)
-4/8

1.1.4
NGPU hires public

relations firm to help
understand

subsegments of
concern and their

leaders
+3/8

1.4.1
Project opponents
accuse editor of

conflict of interest
and/or corruption

-3/5

1.3.3
Newspaper starts

investigation on potential
political collusion e.g.,
sweetheart deals for

project developer
-4/4

1
National

environmental groups
begin to organize a letter

writing campaign to a
Bigtown newspaper

opposing the SR
project

-4

1.5
NGO contacts tribal

council to join the letter
writing campaing based

on impacts on
traditional cultural

properties
-4/7

1.5.2
Tribal council

engages in opposition
to the project including

contact to the White
House

-5/7

1.5.4
Polaris station
contacts Tribal

Council to discuss
sequestration

+2/6

1.4.4
Landowners and
residents become
more favorable to

the project
+5/6

1.3
Newspaper editor

writes a piece agreeing
with the environmental

groups that the SR
injection would harm

water quality
-4/5

1.1
Bigtown residents
organizing rallies
and yard signs
protesting the

project
-5/8

1.1.5
Elected officials
get leverage in

negotiating benefits
package with

NGPU
-2/7

1.1.2
NGPU holds

numerous public
meetings to explain how
the project is designed

to avoid impacts to
water supply

+3/9

1.4
Newspaper editorial
board disagrees with

NGOS and tells them to
Mind their Own

Business
+4/5

1.3.4
NGPU organizes

Chamber of Commerce,
Lions Group, nearby

utilities,  to identify job-
related benefits and
keep editorial board

in check
+4/8 1.3.1

NGPU meets
with editorial board
to rebut damage

claims
+3/8

1.2.2
NGPU improves

and clarifies project
design to highlight

safeguards
+3/8

1.5.1
State and national

media take interest in
story on the basis of

National Historic
Preservation Act

requirements
-4/7

1.2.3
Incumbent Governor

makes announcement
promising residents that
water quality will not be

affected
-3/4

1.5.3
Tribal council

engages in support of
the project and

expresses interest in
becoming host site

+5/5

1.4.3
Grass roots groups

get energized because
they think it is unfair to

disregard national
NGO opinion

-4/7

1.2.5
Readers develop
better understand
as a result of their

inquiry
+3/7

1.1.1
Organized group
pressures elected

officials to stall or kill the
project because the fear

property value and
water quality
degradation

-5/8
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Saline Reservoir (SR) Scoring point of view: NGPU
Management

2.6.3
State refuses
to permit the

expanson
-5/5

2.4
NGPU agrees to

conduct information
exchange through

regulatory agencies to
explore mutually
acceptable next

steps
+5/8

2.4.5
Marginalizes
influence of

NGOs on project
+4/7

2.3
NGOs file suit
immediately

seeking injunction
to block project

-5/5

2.2.4
Model rules slow

in developing
leaving period of

uncertainty
-3/7

2.2.3
Litigation

follows despite
rules passed

-4/4

2
A local oil and gas

company expresses
their concern about the

possibility of CO2
injection harming their

existing mineral
leases

-3/92.5.4
State

experiences loss
in tax revenues

-5/8

2.2
State decides to

develop model CO2
storage and EOR rules
to clarify mineral and

pore space
ownership

+5/8

2.2.2
Rules are

challenged
-3/5

2.6.5
NGPU goes into
second phase of
study to gather

more data
-1/8

2.5.3
Carbon emissions

are reduced without
impacting mineral

development
-3/8

2.6.4
NGO files suit

-5/5

2.4.4
State leaders
bring parties

together and force
resolution

+4/7

2.3.2
Suit is

dismissed and
NGPU proceeds

+5/5

2.2.5
Enacted rules

preclude project
from proceeding

-5/2

2.5.5
Oil company

continues with
mineral

development
0/8 2.3.1

NGPU
abandons
expansion

project
-4/4

2.6.2
Project moves

forward
+5/6

2.6.1
Oil and gas

company file suit to
stop CO2 storage in

saline formation
-5/8

2.1.1
NGPU decides

to expand capacity
using non-carbon

based fuels
-3/7

2.5.1
NGPU builds

windmill and solar
panels  and nuclear

power plants,
increasing energy

prices to public
-4/6

2.4.1
Companies agree

storage can't
proceed without

impacting mineral
development

-5/3

2.3.3
Oil and gas

company joins
NGO suit

-4/4

2.5
NGPU elects to
move away from

carbon-based energy
generation facilities
that allow for rate

recovery
-3/7

2.5.2
Energy shortages
ensue and cause
negative public

reaction
-5/8

2.4.2
Companies agree

storage can proceed
without impacting

mineral
developent

+5/7

2.3.4
NGPU engages
NGO in kumbya

festival
-1/1

2.6
NGPU doesn't

believe a problem
exists and announces

plans to move
foward

-2/4

2.4.3
Companies
disagree on

implications and
lawsuit ensures

-3/5

2.2.1
Litigation is
avoided and

companies use
regulatory process
to move forward

+5/7

2.1.2
NGPU elects to
relocate saline

project to an area that
doesn't impact oil
and gas company

+4/8

2.1
NGPU elects to

abandon storage in
saline formation at
Sunflower location

because of potential
litigation concerns

-3/4

2.1.3
NGPU expands
plant anyway
recognizing

potential carbon
tax
-3/8
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Saline Reservoir (SR) Scoring point of view: NGPU
Management

3.2.5
Mountainside Utility
approaches NGPU

about partnering on the
project based on the

erroneous finding
-4/4

3
NGPU hires

consultants to conduct a
detailed study of the

geological characteristics
of the potential target

CO2 storage
formation

+5/9

3.3.5
Regulators

increase scrutiny of
the project by

requiring additional
study of the faults

0/9

3.1.2
NGPU hires the

expertise needed
to implement the

project
+5/9

3.5.1
NGPU holds a

townhall forum to
present their project

plan and discuss
relevant issues

+5/9

3.4.3
NGPU drills an

exploratory well to
get the necessary

site geological
information

+2/5

3.4.1
NGPU

abandons the
pursuit of the SR

option
-3/4

3.1.1
NGPU conducts

cost-benefit
analysis to secure

financing
+5/9

3.5.5
The regulator

calls NGPU and
makes a information

request
-3/7

3.3.3
NGPU decides

there is too much
uncertainty in the
SR and pursues

other options
0/5

3.1.5
NGPU begins

CCS discussions
with regulatory

agencies
+3/8

3.3
The consultant

identifies
geological faults

in the area
0/6

3.2.2
NGPU gets a

second opinion,
whose findings
conflict with the
original study

+3/7

3.5.3
The local newspaper

runs a story about how
SRs can be part of

developing clean energy
technologies

+5/2

3.4.2
NGPU hires

consultant to get the
necessary additional
information including
seismic survey data

+5/9

3.1
A suitable storage

area is identified that
has the capacity to

contain the CO2 from
the expanded

Sunflower plant
+5/6

3.5.2
Public gets

excited about
potential positive
economic impacts

0/4

3.4
There is a lack of
adequate detailed

geologic information to
complete the study in
the detail necessary

to move forward
-5/7

3.4.5
CCS critics cite

the lack of data as a
reason to abandon

the project
-5/8 3.4.4

NGPU decides to
wait on a decision

regarding the SR to
gather information on

other options, like
EOR
+2/7

3.3.4
This information

becomes available to
the public and raises
concerns about the
safety of the project

-5/7

3.2.4
An independent
study concludes
that the site is
not suitable

+3/7

3.3.1
NGPU orders an

additional study to
determine if faults

are open or
closed
+4/8

3.2.3
The study results
become public,

heightening public
expectations for

the project
-3/4

3.1.3
NGPU makes a

public announcement
that it has found a

suitable CO2
storage site

0/4

3.5
The study becomes
public information
before NGPU is

prepared to announce
its final decision

-5/6

3.3.2
NGPU decides to
proceed with the

project without further
characterization

-3/3

3.1.4
NGO's launch

attacks questioning
the credibility and
conclusions of the

study
-5/8

3.2
The consultant

erroneously qualifies
the geological formation
for CO2 storage when

in fact it is not
suitable

-5/3

3.2.1
NGPU decides
to move forward
based on bad

advice
-5/5

3.5.4
The local newspaper
runs a story about the

potential negative effects
of CO2 leaks from the

storage formation
-5/8
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Saline Reservoir (SR) Scoring point of view: NGPU
Management

4.3.4
Nationwide public

relations campaign
is launched to

support the
project
+3/5

4.2.4
The attention gained

by the regional groups
opposition is sufficient

enough to delay
issuance of permits

-3/6

4.4.5
Job creation and

economic
development

opportunities begin 6
months sooner than

anticipated
+4/8

4.4.2
The expediting
of the process
saves project
costs by 15%

+5/8

4.5.3
Tribes withhold

support until
completion of an
Environmental

Impact Statement
-1/7

4.2.2
National

environmental groups
join the regional groups

and intensifies the
opposition

-4/6

4.1.5
Legislation proves
to be very popular

because of the
potential economic

development
+4/7

4.1.4
Sponsoring

politicians lose
support of their
constitutients

-3/5

4
Major politicians in

the region endorse the
project on the grounds
of environmental and

energy benefit
+5/7

4.3.5
Global

environmental groups
launch media campaign

in opposition of the
project

-5/2

4.2.5
Environment

groups file for an
injunction to stop

the project
-5/8

4.1.1
Opposition to the
legislation ties up

the rule-making for
the next 2 years

-4/5

4.4.1
Regulatory process

is streamlined,
expediting the time line

of the project up 6
months

+4/8

4.1
Politicians sponsor

regulatory framework
legislation to support
geological storage

+3/7

4.5
The political

support initiates
discussion with local
tribes to support the

project
+3/7

4.5.5
Public discussion
forum is held on

reservation which includes
Utilities, politicians, and
general stakeholders

+4/5

4.5.1
Discussions

with tribes fail to
gain project

support
-3/5

4.4.3
Tribes

challenge the
expedition of the

permitting
-3/5

4.3.1
The legislation

passes
+4/6

4.4
Political support

expedites air and
water permitting

process
+5/5

4.2.3
Public support
diminishes by
25% for the
expansion

-3/5

4.2.1
The plant initiates a

public relation
campaign to sway

public opinion in favor
of the project

-1/8

4.5.4
Politicians

withdrawal their
support for the project
due to negative tribe

response
-4/6

4.4.4
The Federal

Wildlife Management
(feds) require a full

Enviromental Impact
Statement

-2/8

4.3
Politicians sponsor

federal legislation for
financial incentives for

geological storage
+4/7

4.5.2
Discussions
lead to tribal

support for the
project
+5/5

4.3.3
Politicians reach

out to neighboring
states delegations
with similar CCS

challenges
+4/8 4.3.2

The legislation
fails
-2/4

4.2
Regional

environmental groups
oppose the local
political support
through multiple

media outlets
-4/8

4.1.3
Sponsoring

politicians lose
party support

-1/3

4.1.2
The State Water

Commission require
additional study before
lending their support to

the proposed
legislation

-2/7

page 4 of 5



Saline Reservoir (SR) Scoring point of view: NGPU
Management

5.4.4
Alternative

energy sources
come into NGPU's

market
-4/6

5.1.5
Refile at lower
rate increase

-3/8

5.1.3
NGPU approaches

Mountainside Utilities
to store their excess

CO2 for sufficient cost
to make project

economic
-2/7

5.2.2
Rate increase
causes NGPU

customers to switch
to Mountainside

Utilities
-5/8

5.4.1
Public relations
spending has to

be increased
-3/8

5.6
Rate Increase is

held up in
litigation for 10

years
-5/3

5.5.2
Customers in

approving state
switch power

providers
-4/7

5.4.2
Lobbying

spending at state
legislature has to

be increased
-3/7

5.3.2
Project economics

become more
favorable due to higher
than expected carbon

tax
+4/5

5.1
Rate Increase

is declined
-4/8

5
NGPU files for
a rate increase

of 20%
+2/7

5.6.2
Project

canceled
-3/8

5.5
Rate Increase
is approved by

only 1 state
-5/5

5.5.1
Approving
state sues
other state

-3/7

5.4
Rate Increase
filing creates a
negative public

reaction
-4/9

5.4.3
Sabotage is
attempted at
NGPU power

plants
-5/1

5.3
Rate Increase

may be held up in
litigation for 5

years
-4/4

5.2.4
Project moves

forward as
planned

+4/8

5.2.1
Rate increase is
not sufficient to
justify moving
forward with

project
-5/5

5.1.2
Company resources
are diverted to the

search for alternative
federal and state

revenues
-2/6

5.6.1
Opens door to
nuclear plant

by NGPU
0/4

5.3.1
Cost of project

increases with time
due to increased
costs of goods
and services

-3/9

5.2.3
Negative
reaction

generated in
public opinion

-4/8

5.6.3
NGPU sued for

carbon emissions
by federal

government
-5/7

5.3.3
Public becomes

apathetic resulting
in rate increase

approval
+3/5

5.2
Rate Increase
is approved

+5/3

5.3.4
Public opinion
grows steadily

worse preventing
rate increase

approval
-3/7

5.1.4
Lobby public

utility commission to
win favor of
commission
members

-3/8

5.1.1
Project is

canceled due to
insufficent sources

of revenue
-4/8
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Enhanced Oil Recovery Center 

What are the implications for NGPU if it decides to supply CO2 captured at the expanded Sunflower 
Station to an enhanced oil recovery (EOR) project? 

• Blackhawk Oil Company is a major regional oil field operator with several fields nearing the economic limits of 
their water flood production. Based on Blackhawk’s preliminary assessment, the Limestone oil field is a good 
candidate for EOR because: 

- The field has significant oil remaining. 

- The field is unitized and well‐characterized. 

- The field consists of permeable carbonate reservoir rock overlain by an impermeable layer that is nearly 
100 ft thick. 

- The field could use as much as 2 million tons of CO2 annually for 20 years.  

• Blackhawk Oil Company has interest in three similar fields in the proximity of Limestone Field. 

• The Sunflower Station and the Limestone oil field are in different jurisdictions. Rules are in place in North State 
that cover CO2 storage that takes place during EOR operations.  

- Additionally, these laws and rules allow an EOR project to be converted to a direct CO2 storage project 
upon cessation of EOR operations.  

- Regulatory authority for all aspects of the project resides with the North State oil and gas commission.  

- Pore space ownership resides with the surface owner, but the mineral estate has dominance. 

- Promulgated rules allow for the project operator to transfer liability (postclosure) to the region, after a set 
of conditions have been met. 

• Various reports and findings have been assessed and compiled into an internal NGPU feasibility study. The 
findings are cautiously favorable for EOR. 

Assume that: 

• NGPU will be filing for the necessary permits. 

• NGPU will build the pipeline that crosses from South State to North State. 

• NGPU will be contracting with a field operator for a threshold price of CO2. 

• NGPU will file for a rate increase to cover the cost of carbon capture and storage. 

• NGPU will be developing a detailed project plan. 

• NGPU’s EOR agreement will include transfer of CO2 liability to the oil company at the injection point. 

• NGPU will issue press releases announcing the intention to develop EOR projects. 



Enhanced Oil Recovery (EOR) Scoring point of view: NGPU
Management

1.5.1
Contract a study to

determine total
potential CO2 capacity

ink fields further
northeast of
limestone

+4/8

1
Mountainside Utility
beats NGPU to the

punch by securing a CO2
contract for less money

with Blackhawk Oil
before NGPU

-5/5

1.5
NGPU goes ahead

continues to build the
pipeline and seeks
other customers at

the utility end
+1/7

1.5.2
Study to find out
about sources of

CO2 in the
region
+5/9

1.2
NGPU begins

discussions with
another oil field owner
in the same area as
the limestone field

+5/9

1.2.5
The press

publishes series on
the benefits of CO2

sales to the local
economy

+5/8

1.2.2
No interest

from owners
for CO@

-4/2

1.1.4
Study feasibility

of construction of
new station

+4/1

1.4
NGPU contacts its
legal department to

explore action against
Mountainside and

Blackhawk
-3/8

1.1
NGPU scraps

expansion project
at Sunflower

Plant
-4/8

1.2.1
NGPU makes

a deal with other
oil field owners

+50/7

1.1.3
NPGU studies
feasibility of
expanding

Pintail Plant
+4/9

1.3.1
Create joint
venture for
CO2 sales

+4/5

1.4.4
Legal negotiates

a deal with Mountain
Side and Black
Hawk to include

NGPC CO2
+4/4

1.3.5
NGPU

shareholders do
not approve the

project
-4/2

1.5.3
Identify surface

ownership and lease
holders for potential

conflicts
+4/8

1.3
NGPU begins

communication with
Mountainside regarding
a combined project for

EOR
+4/8

1.4.1
Discovery of legal
irregularities that

render the
Blackhawk/Mountain

Side deal void
+4/2

1.1.5
Study feasibility

of expanding
Sunflower and
Pintail station

+4/9

1.1.2
Utility cannot

recover increased
costs from

consumer and
goes bankrupt

-50/1

1.4.2
Contact

governmental
authorities to lobby

for our original
project

-3/2

1.4.5
Mountain

Side legal begins
counter action

+5/8

1.2.3
Blackhawk

reconsiders deal
with Mountain

Side
+5/1

1.5.4
Identify state or

federal permitting
implication

+4/8
1.5.5

Negative public
reaction to the pipeline

due to potential
environmental impacts

-4/8

1.4.3
Legal does not

find any issues so
we need to
move on

+3/7

1.3.4
NGPU makes

offer to buy out
Mountain Side

+3/6

1.3.3
Mountain Side

nix the deal
-3/6

1.1.1
Electric costs go

up to the consumer
because NGPU has
to buy electricity for

other sources
-4/8

1.3.2
Mountain Side
tenders offer

for NGPU
+1/6

1.2.4
Other oilfield

owners organizing to
maximize the

potential benefits of
Co2 supply

+4/6
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Enhanced Oil Recovery (EOR) Scoring point of view: NGPU
Management

2.4.4
Crime increases

because of
transient
workers

-5/6

2.2
Housing developers

begin to build because
of potential for

increased population
0/7

2.5.1
Less public

outreach results due
to perception of

community
acceptance

-3/7

2.2.2
Fewer jobs are
created than

expected and new
homes sit empty

-3/6

2.5.2
Project advances
ahead of schedule

thus resulting in
time and money

savings
+5/3

2
A buzz results

around potential
employment

opportunities related to
long-term prospects

for the oil field
+1/8

2.4
Unemployed
people arrive

looking for work
-4/7

2.3
Local job authority
issues a statement

supporting the project
because of its potential
for increased economic

activity
+5/8

2.1.3
Blackhawk issues

a statement thanking
the community for
their interest and
holds a job fair

+3/7

2.4.1
People

overwhelm local
social support

services
-5/7

2.1.2
Hiring time is

reduced because
pool of workers is

already
assembled

+3/7

2.5.3
Project opponents

feel marginalized and
chain themselves to
existing wellheads

-4/5

2.4.2
Cheap day labor
pool increases for

not just project, but
for other city work

+1/6

2.1
Blackhawk

Holdings is flooded
with unsolicited
job applications

-1/8

2.2.1
Houses are

filled with new
workers

+3/6

2.4.3
Local economy
stimulated by

influx of people
+4/7

2.3.3
City businesses band

together to support the
project because of the
potential for increased

revenue
+4/8

2.2.3
Additional workers

enter the community to
build the new homes
creating additional
economic activity

+3/6

2.5
Project approval

processes may be
smoother due to the

prospect of enhancing
the local economy

+5/7

2.3.2
Some local

neighborhood
associations do not want

their community to
change so they become

project opponents
-4/7

2.3.1
Statement draws the
ire of environmental

groups because of the
appearance of pre-

approval for the
project

-4/8

2.1.1
Additional staff is
needed to review

increased
applications in order

to find workers
-1/6
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Enhanced Oil Recovery (EOR) Scoring point of view: NGPU
Management

3.5.3
The governors of

South State and North
State meet to discuss the

rules and regulations
associated with
transport of CO2

+3/7

3.2.4
The environmental

group agrees to meet
but not for 6 months so

that they can better
organize their

opposition
-4/5

3.2.3
The

environmental group
is very interested in

meeting with
NGPU
+3/7

3.1.3
PR person develops

talking points and fact
sheets for distribution to

local stakeholders
+3/9

3.3.3
The regulatory

bodies announce that
there is no regulatory
mechanism to deny

NGPU's project
+4/2 3.3.2

The regulatory
bodies insist on

additional project
details

-3/8

3.2.5
The meeting

happens but does
not change the
environmental

group's position
-5/6

3.1.2
PR person
establishes

procedures to control
information flow

+5/9

3.4
NGPU hires an

attorney to represent
their legal interests

against the
environmental group

-1/9

3.4.2
Legal council

determines that there
is no regulatory

reason to deny the
project
+4/5

3.5.2
. NGPU lobbies the

South State legislature
to adopt North State's

pipeline rules and
regulations

+1/8

3.3
The negative PR
draws increased
scrutiny from the

regulatory bodies of
both North State and

South State
-2/7

3
A major environmental

group announces plans to
protest transfer of “waste”
across jurisdictional lines
from South State to North

State
-4/7

3.5.4
South State

refuses to adopt any
rules or regulations

regarding CO2
pipelines

-4/3

3.5.1
NGPU engages

federal legislators to
pressure South State to

adopt appropriate
pipeline rules and

regulations
-1/7

3.4.3
Legal council

determines that there
is no regulatory

reason to approve
the project

-4/7

3.1
NGPU assigns a PR
person/committee to

control project
information

dissemination
+5/9

3.1.1
NGPU organizes

monthly community
meetings to openly

engage local
stakeholders

-2/8

3.4.4
Legal council

recommends that
information must be

transparent but
controlled in its
dissemination

+5/8

3.2
NGPU arranges a
meeting with the

environmental group to
determine their

position and depth of
knowledge

+4/8

3.2.1
NGPU determines

that the environmental
group is misinformed
about the facts of the

project
-2/6

3.5.5
South State

unanimously adopts
North State's

regulations and rules
regarding CO2

pipelines
+4/6

3.3.4
The regulatory

bodies announce that
there is no regulatory

mechanism to approve
NGPU's project

-4/4

3.3.1
The regulatory

bodies release a
statement that NGPU is
adequately addressing

all regulatory
requirements

+5/4

3.5
NGPU lobbies the

South State legislature
to promulgate pipeline
rules and regulations

+3/8

3.4.1
Legal costs

cause the project
to be cancelled

-50/1

3.3.5
South State

solicits input from
federal agencies

(e.g., EPA)
+2/5

3.2.2
The

environmental group
refuses to meet with

NGPU
-3/3

3.1.4
PR manager

participates in TV and
radio interviews and

touts economic benefit
of the project

+4/8

3.4.5
Legal council

determines NGPU's
legal liabilities are too

high for the project
to proceed

-50/3

3.1.5
PR manager

reviews errors made in
previous unsuccessful

NGPU generation
proposal

+5/9
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Enhanced Oil Recovery (EOR) Scoring point of view: NGPU
Management

4.5.5
The project

gains higher profile
& exposure to the

public
0/7

4.4
Land owners / mineral

rights owers initiate CO2
impact study relative to

minerals / environmental
contamination

-1/5

4.2.5
Environmental

group attempts to
convince mineral
owners that CO2

is dangerous
-5/7

4.2.2
Mineral rights owners
continue to protest,

because outreach did not
address formation

damage from
geochemical
precipitation

-3/8

4.3.5
Land owners

initiate a parallel
independant

study
-1/7

4.3.1
Study finds no

adverse impact to
in place minerals

+4/7

4.5
Negative press

is generated as a
result of the

protest
-5/8

4.5.3
NGPU begins

a postive press
campaign

+5/7

4.2
A public outreach

educational effort is
implemented to
inform mineral
rights owners

+3/6

4.5.4
Public pressure as a
result of the negative
press causes NGPU

management to kill the
project

-5/4

4.1.3
Federal funding

sources availble for
the project are shifted to

other areas of the
nation that are ready

to move
-5/7

4.4.2
Study finds potential

contamination of
ground water due to

previously unidentified
local faulting

-5/2

4.4.1
Study finds no

potential
environmental
contamination

+5/7

4.1.2
NGPU investigates
other sequestration

targets. (potential shift
from EOR to saline)

+3/8

4
Mineral rights/land

owners that neighbor
Blackhawk’s fields protest
to oil/gas regulators that

CO2 injection will
adversely affect their

holdings
-5/8

4.4.4
EPA initiates

hydraulic fracturing
study at the same

location of the CO2
injection site study

-5/4

4.4.3
Land owners who do

not own minerals
disagree with competency
of the study findings of no

environmental
contamination

-4/5

4.3.4
Study finds that

significant value can
be added to Oil-in-Place

by improving
recoveries by
injecting CO2

+1/8

4.2.4
The state hires a

University to
conduct outreach to

the protest
audience

+3/5

4.1.4
Blackhawks

holdings decrease in
value as oil

production declines
over time

-3/8

4.3.3
Contractor working

on study fails to
complete the study

within a 3 month
timeline

-3/6

4.2.1
Full support for the

project is gained from
the mineral rights

owners, as a result of
education &
involvement

+5/6

4.5.1
Director of

mineral resources
is fired

-3/4

4.3
Blackhawk initiates
scientific study to

determine the impacts
to the value of in-

place minerals
+3/7

4.2.3
A contractor is

hired by Blackhawk
to conduct outreach

to the protest
audience

+3/7

4.1
The CO2/EOR

project will be delayed
(months/years) to

accomodate mineral
owner's concerns

-5/8

4.4.5
Seismic work

during the study
yeilds data that is

inconclusive
-4/3

4.3.2
Study finds

significant faulting of
cap-rock in vicinity
of storage project

-5/3

4.1.5
Mineral rights

concerns are adequately
addressed through public

outreach during the
project delay period

+3/7

4.1.1
Project shut down
because financial

timelines are
beyond economic

payback
-5/9

4.5.2
Blackhawk

stock drops by
50%
-5/3
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Enhanced Oil Recovery (EOR) Scoring point of view: NGPU
Management

5.5.4
Improved

economics make
plant modification to

capture more
CO2 possible

+3/6

5.5.1
New revenue is
used for local

charity activities
+2/5

5.1
Pressure

maintenance in the
pipeline is

compromised by
this action

-3/6

5.1.4
Catastrophic

failure of pipeline
occurs

-5/2

5.5.2
NGPU share

price is increased
in the public

markets
+5/5

5.4.2
Potential for

EOR in North
State is greatly

increased
+5/7

5.3.5
Project planning
is better thought

out by NGPU
+3/6

5.2.2
Pipeline project is

delayed due to
multiparty

negotiations causing
loss in revenue

-4/6

5.1.3
The pipeline is

being fully utilized
at all times

+4/7

5.4.1
Increased

potential for
revenue at

NGPU
+4/6

5.1.5
Increased cost

associated with new
pressure regime due to

metering and
regulating equipment

-3/6

5.1.2
Power plant is

periodically unable
to use pipeline due

to pressure
limitations

-4/6

5.3.3
Increased

transparency causes
greater public

support of EOR
project
+3/3

5.3.1
EOR is delayed

indefinitely due to
public scrutiny

-4/5

5.1.1
Increased cost to
NGPU associated

with pressure
maintenance

-4/8

5.5
NGPU has

increased revenue
stream from
piggybacking

activity
+5/6

5.2.5
The financial

obligation of individual
sponsors is smaller

increasing their
likelihood of
participation

+3/7

5.4
Increased scale
of project draws
attention of new

stakeholders
0/8

5.2.3
Risk of low

capacity utilization is
reduced due to

multiple suppliers
+4/7

5.4.5
Additional

approvals may be
required to cross

sensitive land
areas
-2/8

5.3.2
Increased cost
associated with

permits and
environmental

reviews
-2/8

5
Other regional

power plants contact
NGPU to inquire about
piggybacking onto the

proposed pipeline
project
+3/7

5.5.5
Maintenance

and upkeep of
pipe is improved

+2/6

5.3.4
Triggers

lawsuits causing
economic losses

to NGPU
-5/4

5.2
The risk allocation

of maintenance and
use of the pipeline is

divided among
multiple parties

+1/8

5.5.3
Public outcry results

over increased
revenue stream causing

negative publicity for
NGPU

-5/6

5.2.1
EOR project does
not move forward

due to an inability of
parties to settle on

contracts
-4/6

5.4.3
New project

partners mobilize
their political capital

to support the
project
+4/8

5.4.4
Newly affected

landowners organize
opposition to the

project
-4/7

5.3
Higher level of
public scrutiny

over acceptance
of project

-3/8

5.2.4
Regular

maintenance is
delayed

compromising
pipe integrity

-4/4
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