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Rationale

& = A successful, well-structured financial

2 responsibility framework will ensure that
developers/operators site, operate, close, and
monitor their wells in a sound manner:

= [ntent. Minimize the number of orphaned/
abandoned wells

= |ntent. Minimize environmental risks from
well/cavern releases
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wells that minimize environmental costs and
reduce the likelihood of environmental injury.

Deterrence & Precaution. Encourage
operating decisions that consider the risk of
environmental costs.

Optimal Pricing & Consumption. Stimulate
firms to appropriately internalize costs, thereby
minimizing excessive consumption of
environmentally damaging goods.
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clearly defined risk profile:
» What is the nature of the risk?
» What is the timing and probability of risk?
= How might the risk(s) be ranked or prioritized?

= Which risks bear managing and by whom?

An FR program that is based on a poorly
defined risk profile will yield a menu of financial
instruments that are minimally effective.
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Designing an FR Framework

= When factoring in the risk profile for CCS, the
s  FR framework also should consider:

= The evolution of the risk profile over time.
= The array of available remediation technologies.

= The ability of project developers/operators to
manage the reservoir for sequestration safety.
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Designing an FR Framework

= =« Essentially, an effective CCS FR program
should integrate lessons learned from past
frameworks, as well as:

= Ensure funds are adequate, if and when needed.
= Ensure funds are readily accessible.

= Establish minimum standards for financial
institutions securing funds (or underwriting risk).

= Ensure continuity of financial responsibility, if and
when sites are transferred.
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Relevant Analogs for CCS

environmental risk — Applicability to the CCS
environment is not perfect.

= RCRA
= SDWA - UIC Class Il EOR & EGR
CERCLA

= Price-Anderson Act

» National Flood Insurance Program

» Underground Natural Gas Storage
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Relevant Analogs for CCS

& - Underground natural gas storage may be an
appropriate physical analog to CCS; Lack of
consistent framework poses notable limitations.

& " UIC Class Il, EOR and EGR
= .« Performance-based standard at 40 CFR 144.28(d).

= Owners/Operators “must maintain financial
responsibility and resources to close, plug, and
abandon the underground injection operation.”

IEc|7




Relevant Analogs for CCS: UIC Class li

EPA Direct Implementation [14] N
§\> B c:nred (8] ’ ﬁ—
[ nane 4]
- Performance Standard [8] Primacy
Il state-Specific [20]
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- Note, Direct Implementation includes DC; and Performance Standard includes PR

Relevant Analogs for CCS: UIC Class Il

% = Of the 20 states with state-specific FR frameworks,
the range of allowable financial instruments varies.

Number of States

20: AK, AL, AR, CA, CO, IL, IN, KS, MO, MS, MT,
ND, NE, NM, NV, OH, OK, TX, WA, WY

Surety Bond

Letter of Credit 10: AR, CO, KS, MS, MT, NM, OH, OK, TX, WA
Financial Test 4: CO, IN, OH, OK

Corporate Guarantee 2: CO, IN

Trust Fund None

Insurance 1: CO

Other Instruments (e.g., 16: AK, AR, CA, CO, IL, IN, KS, MO, MT, ND, NE,

cash, Certificates of Deposit) NM, OH, OK, TX, WA

Other Instruments

Acceptable to the Regulator 7: €O, IL, K5, MS, ND, OK, NV
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Relevant Analogs for CCS: UIC Class li

= = Of the 20 states allowing surety bonds, the range of
requirements further varies.

Surety bond specific requirements

States with Specific Requirements

Surety company required to be:

» Listed on Treasury Circular 570; or

None

» State Authorized (i.e., certificate of
authority to operate in the
associated state).

14: AK, AL, AR, CA, IL, MO, MS, MT, ND,
NM, OH, OK, TX, WA

Establishment of a Standby Trust Fund

None

Inclusion of provisions addressing such
issues as cancellation

8: AK, AL, CA, IL, IN, NM, OK, TX

Prescribed Regulatory Wording

8: AK, AL, CA, IN, KS, MO, NM, OK

No Specific Requirements

4: CO, NE, NV, WY
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l:| FR ¥alue is Based on Calculated Cost Estimate [4]
- FR value is Prescribed by Regulations [16]
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Relevant Analogs for CCS: UIC Class li

& = States that prescribe FR value by regulation
do so based on well depth or number of
wells, without any apparent cost basis.

& = For example:
= |L: $1,500 per well for wells under 2,000 feet

= TX: sum of $2 for each foot of total well depth

= AK: Not less than $100,000 per well, or $200,000
for all wells
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Designing an FR Framework

== An effective framework should adapt to new
B information, and integrate lessons learned:

= Realistic FR (indemnity) valuation — third-party cost
estimate v. flat amount — clear limits of liability.

= Adequate collateralization of aggregated liabilities.

= Self-guarantees may not respond well to the sudden
impact of external (market) shocks.

= Appropriate risk diversification in (re)insurance
markets.

= Consider the use of hybrid models — site
characterization/injection phase v. post-injection.

IEc| 13





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


