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BERTA
° River
Calgary

&

Birey, &
L Medicine Hat

2 Lethbridge

e

P

<
< Mzt

yellows

o
°
Miles City

®Billings %
y s =

e
‘SI(_auxFalls‘

100 200 300 600 Kilometers
Bic Sky Carson
FEQUESTRATION FARTERRII

6
100 200 400 Miles
R D EP T R L T ST

John Talbott
BSCSP Project Manager
Montana State University

M
Bic Sky CARBON MONTANA

STATE UNIVERSITY



Regulatory & Policy Update

A EPA UIC Proposed
R u I e S Full Trend in Congressional Job Approval Ratings

B % Approve * Disapprove

A Class | Alternatives
A Carbon Markets u »j\x

A Auctions and :'V\/\/”_W i W
Offsets

A Lieberman/Warner ...~ 77T

A Dingell/Boucher

Bic Sky CARBON MONTANA
STATE UNIVERSITY



UIC Class VI Wells

For sequestration of CO2 beneath the
lowermost formation containing a
USDW

Prohibits non-experimental Class V
wells for GS and prohibits continued
operation of Class V after
experimental phase

Permit is for Aup t

Mechanical integrity of the well is a
condition of the permit and prohibits
injection until demonstrated

Must identify all known wells which

Apenetrate the iInje

the AoR

If USDW are not endangered, can be
exempted from casing and
cementing requirements.
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UIC Class VI Wells

A Map of injection wells, all other wells within
the AoR, mines, surface structures, etc., to
the extent the information is public. [no
restriction that the items must penetrate
injection zone]

A Geologic structure and hydrogeologic
properties of site (maps, faults, seismicity,
porosity/permeability/capillary pressure of the
injection and confining zones i seismic survey
results, well logs, cores, etc.)
I Additional information, quite detailed, on
overall injection program plan, corrective
plans, testing and monitoring plan, well
plugging plan, post-injection plan,
emergency response plan
T Director may require applicants to identify
additional zones that will impede vertical
movement of the CO2 (secondary or buffer
caps)
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Area of Review (AoR)

AoR is determined by mathematical models.
Owner/operator of well must prepare and follow a plan for delineating and updating AoR.
Plan must meet provisions of paragraph (c) and:
Describe frequency of reevaluation (no less frequent that once/10 years), monitoring
tripwires that trigger a more frequent reevaluation, how corrective action (e.g., to plug
abandoned wells within the AoR) will be undertaken.
Owners/operators of wells must:
Predict the extent of the CO2 plume and formation fluids
ID all penetrations thru the confining zone
Determine which abandoned wells in the AoR have been properly plugged
Corrective action must be taken on all well in the AoR that require it
If monitoring indicates an endangerment to USDW, owner must notify Director and cease
Injection
At least once every 10 years, owner must:
Reevaluate the AoR
ID wells in the reevaluated AoR
Perform corrective action where needed
Submit a modified AoR and CA plan
Emergency response and remedial response plans must encompass the entire AoR, not just
where wells are found.
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Financial Responsibility

C Owner/Operator must
demonstrate and maintain
financial responsibility and
resources to conduct
monitoring and corrective
action until end of (50 year)
post-injection period

C  Written estimates of
changing cost of corrective
action must be submitted
as AoR changes over time

C Adverse financial changes in
the owner/operator must be
reported

Director can request an updated
estimate of the cost of corrective
action
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Well Design and MVA

C Well design must be approved by G Owner must prepare and follow a
the Director fo R testing / monitoring plan which

C Entire casing string mTJ_s’FBé s includes analysis of CO2 injection
cemented ——ie  Stream; continuous recording

devices for pressure/rate/volume;
corrosion monitoring; ,ground
water-monitoring

C -Annulus must be filled with non-
~cofrrasive fluid (under greater

pressure greater than injection ' _
pressure) ; C “Numerous monthly and semi-

C Alarms and auto shutoff downhole - § - annual reporting relquwem?nts. |
valves must activate when - K ¢ Owner must continue monitoring
monitored values exceed = ~after injection ceases to show
predetermined levels ¢« M location of CO2 plume and that
MIT,conducted annually Y ‘¢ . USDW are not endangered.

i Monitoring must continue.for 50
P — - S -
Pressure fall-off test every 5 YE@IS & Sdee years, or until there:is:no-USDW
- » . —— e —— -

\ endangerment. Must demonstrate
that plume has stabilized priorto

seeking site closure
xl
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Class | UIC Wells Can Provide an
Alternative to Class VI UIC
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Class | UIC

C Class 1 wells (hazardous or non-hazardous disposal
wells) offer an alternative to a Class VI permit

C Class 1 wells for acid gas injection already exist in the
area.

C Wyoming water quality rules (Chapters 8 and 13) would
govern permitting requirements and permit is valid for 10
years

C Nugget aquifer is classified as a Class VI groundwater
C Financial responsibility is limited and can be covered
through a surety bond

C Well design and MMV requirements allow for more
flexibility based on injection constituents and cost efficient
monitoring techniques.
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Carbon Markets

A Increasing concern over carbon
offsets with regulatory and policy
aCtanS of the CARB and RGGI Figure 1: Stairway to the first Kyoto period
auction Reported and estimated contracts 2005-07; forecast for 2008, Gt CO5e

A Concerns are directed at validity,

permanence and accounting W Other

procedures used by various a4 W e
exchanges and a lack of consistency 1 CDM total 56%

among state and private registries 2| WEUETS total

A Expectincreased Congressional
scrutiny and attention from the SEC

64%
A Dingell/Boucher goes a long way 1044
toward eliminating regional or 14
individual state approaches to
establishing offsets, enacting cap NEE

and trade regimes and regulating 005 2006 2007 2008 (forecast
carbon markets as a national Source: Point Carbon
program is established
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Annual volume (Gt
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Auctions and Offsets

C RGGI hosted first auction of GHG
credits in September

C Prices were less than anticipated
with many emitters not participating
in the auction suggesting cap is
either too high or continued
regulatory uncertainty at the national
level influenced participation

C National debate continues on the
percentage of offsets to be allowed
and the proportion of emissions that
should be granted versus being
auctioned.

C Value of EU emission credits
continues to maintain a price of @
30 euros although economic crisis
could affect price as some EU
members threaten to veto required
emissions reductions
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