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Synopsis Carbon capture and storage has been proposed around the world
as a potentially key technology for reducing carbooxidie (CQ) emissions.
The United States oil and gas industry has a long experience in transporting,
injecting, and effectively storing GOn tertiary oil recovery operations usually
known as Enhanced Oil Recovery. As a result, there alreastg & lgal and
regulatory framework that addresses marhyut not alli of the issues that will
need to be addressed if carbon capture and storage is to be adopted by
policymakers as part of a carbon regulation regime. A review of that existing
framework allowsidentification of those aspects that appear adequate to govern
the sale, transport, and injection of £f0r carbon capture and storage purposes
as well as those that do not. Building on this analysis, the authors conclude that
the current legal framewonwill be largely adequate from a transactional and
interim standpoint to allow parties to structure a relatively seamless transition
from CQ;, storage that is an incidental result of oil production operations to those
incremental injections of CQ intended solely for permanent underground
storage. The authors also suggest some possible approaches for crafting new
rules to fill potentially remaining legal or regulatory gaps.
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I. INTRODUCTION

In recent years, an increasing number of governments around the world
have begun to regulate atmospheric ainiss of carbon dioxide (GPin one
fashion or another. Others, including the United States, are actively debating
whether to implement carbon regulatiomnd if so, under what terms and
condtions. One potentially important tool for reducing £énissons is the
sepast i on and A c appraduceddn the fgendratian of @lectricity
from coal; piping it to storage sites where it would be injected for permanent
storage in nderground geological formations. This process is known as carbon
captureand st orage or ACCSO (sometimes also refe
sequesat i ond or Acarbon capture and disposal o).
While interest in CCS is relatively new, the underground injection and
effective storage of large quantities of £{3 not. As explaied below, the
United Statesd oil and gasgbypipebhe®mrt ry has bee
injection as a tertiary, or enhanced oil recovery (EOR) technique, for nearly forty
years> In addition, significant quantities of Gave been piped to industti
facilities for use in various processes as well as for distribution by rail or truck to
large numbers of C{end users nationwide. As a result, there is already in place
a CQ industry infrastructure comprising over approximately 13,000 permitted
CO; injections wells (over 6,000 of which are active) and thousands of miles of
CO, pipeline with associated Gandling facilities, all of which represents a
major investment of private financial and intellectual capital.
Estimates of the amount of GGnjected each year in American EOR
activities are in excess of fifty million metric tonresjth cumulative injections

1. The= proposals seek to reduce emission of a number gases that are believedhtdetmithanges
in the earthdds climate (usually t erThemostimporteneanhouse gaseso or
abundant greenhouse gas by far is water vapaD)Hollowed by carbon dioxide (C{ methane (Chj,
nitrous oxide (MO), ozone (@), and the fluorinated gases (hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulfur hexafluoride (§F PIERS FORSTER ET AL., INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE, THE PHYSICAL SCIENCE BASIS, CHANGES IN ATMOSPHERIC CONSTITUENTS AND IN RADIOACTIVE
FORCING (2007) available at http://ipccwgl.ucar.edu/wgl/Report/AR4AWG1_Print_Ch02.pdf [hereinafter
IPCC WORKING GROUP| REPORT|. Since human activities have only a dindérect influence on the amount of
atmospheric water vapor, the focus has been on reducia@m@iSsions. For an introduction to the regulation
of Cband other greenhouse gases other than water vapor under
Emissons Trading System and related matters, John Dernbach & Seema K@katge Change Law: An
Introduction 29ENERGYL.J.1at9-12(2008).
2 COhis also used in a few instances in natural gas product
opesrtions The use 0€0; in natural gas production is considerably less mature than use in oil production and
has been deployed only at the pilot SCAMITERGOVERNMENTAL PANEL ON CLIMATE CHANGE, SPECIAL
REPORTON CARBON DIOXIDE CAPTUREAND STORAGE, (Bert Metz,ed., Cambridge University Press 200&),
33 (Table TS.5), 21&17, 262,available athttp://www.ipcc.ch/ipccreports/specigdports.htm [hereinafter
IPCC SPECIAL REPORT].
3. IPCCSPECIAL REPORT, supra note2, at 181. The IPCGPECIAL REPORTappears not to include the
second largest C{pipeline system (by capacity) in the United States, which is operated by units of Denbury
Resources, Incld. at 183 (Table 4.1 showing existing ledigtance C@ pipelines inNorth America and
omitting the Denbury projects). By 2008, Denbury was producing and transporting some 700,000 Mcf per day
of CO,, the great majority of which was injected for EOR operations, amounting to an annual rate of over
sixteen million metric tones. DENBURY RESOURCES INC., 2007 ANNUAL REPORT 6 (Form 1GK) (2007),
http://library.corporater.net/library/72/723/72374/items/285714/AnnualReport2007. e also JAMES P.
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since 192 estimated at over 600 million metric tonfflesThe current annual
injection quantity is thus roughly equivalent to the amount of tb& might be
captured from the first twenty newly constructed 500 MW ioatl power
plants that capture eighty percent of their,@Dtput> This CQ is currently
being hjected through over 6,100 active injection weksid makes possible
daily oil prodiction of about245,000 barrel§. While the majority of current

CO; supply comes from naturaHlyccurring geologic formations that have been
developed much like an oil or gas field, the £f@sed EOR business originated

in the 1970s with anthropogensources of C@and even today some GO
supply remains antbpogenic in origin, captured by separation from natural gas
produwction or from certain industrial facilities. Moreover, while EOR operations
strive to recycle and reuse the maximum amount pessitthe initiallyinjected

CO,, a large percentage of the injected ,GOon the order of fifty percent or
moré i cannot be recovered for reuse under current technology and remains
stored in the undground formation as an incident of the oil production
operation. This percentage gradually rises over the life of the EOR operation as
CGO, accumulates in the servoir. The amount of CQhat has been incidentally

MEYER, PHD, AM. PETROLEUM INS., SUMMARY OF CARBON DIOXIDE ENHANCED OIL RECOVERY (CO2EOR)
INJECTIONWELL TECHNOLOGY 2 [hereinafteEORINJECTIONWELL TECHNOLOGY REPORT.

4, EORINJECTIONWELL TECHNOLOGY REPORT, supranote3, at vi.

5. MASS INST. OF TECH., THE FUTURE OFCOAL: OPTIONSFOR A CARBON-CONSTRAINED WORLD 24-
39, 105 (2007) http://web.mit.edu/coal/The_Future_of_Coal.pdf [hereinaftee FUTURE OF COAL]. It has
been estimated that an efficient, new 500 megawatt (MW)fzedl power plant would mduce about three
million shorttons of CQ per year. Id. If eighty percent were captured on average, twenty such plants would
make about fortyeight million tons available for storage per year. As detailed below, however, no such plant
has yet been built nor is any under corcttan.

6. The number of active CQOnjection wells is published in th&énnual Production Boort, 106 0IL &

GAs J. 4 (2008). The total number of gidjection wells that have been permitted since 1972 (which includes
CO, disposal wells, C@injector wells thahave been plugged, and €@jector wells that have been converted

from injection to production, etc.) is far larger and has been estimated near IBBURONJECTION WELL
TECHNOLOGY REPORT, supranote3. As of mid-2008, the Texas Railroad Conssibn reported 9,421 GO
permitted injection wells for secondary recovery and another 547 iij€xtion wells for disposal (which
typically dispose of waste streams from gas processifigX. R.R. COMMN, DISTRICTS FQR CURRENTLY
PERMITTED CARBON DIOXIDE INJECTION AND DisPOSAL WELLS (2007),
http://www.rrc.state.tx.us/divisions/og/uic/fluids.htnsee generally Markus G. Puder & John A. Veil,
ARGONNE NATG LAB., EVALUATION OF STATE AND REGIONAL RESOURCENEEDS TO MANAGE CARBON
SEQUESTRATION  THROUGH INJECTION (2007)  http://www.gwpc.orghibrary/elibrary_documentsfe
library_documents_general/Argonne%20Report%20C0O2%20Resources.pdf [hereinafter GWPC CO2 Well
Survey]. Only a handful of CQOnjection wells were reported in tt@WPC CQ We | | Survey as fiClass Vo
experimental wellsld.

7. EORINJECTIONWELL TECHNOLOGY REPORT, supranote3, at 2.

8. JANE ELLIS, CEDRIC PHILIBERT & JACEK PODKANSKI, INTGL ENERGY AGENCY, ORG. FORECON. Co-
OPERATION AND DEev., CARBON CAPTURE AND STORAGE IN THE CDM 15 (Dec. 2007),
https://www.iea.org/textbase/papers/2007/CCS_in_CDM.pdf [hereirRfiébert, Ellis, & Podkanski More
than fifty percent of the injected G@eturns with the produced oil the case of EOR. IPCSPECIAL REPORT,
supranote2, at 215. The IPCGPECIAL REPORT states that between fifty and sidgven percent of GO
returns with the produced oilld. For a review of retgion raes from EOR projects in the Permian Basieg
generallyREID B. GRIGG, N.M. INST. OF MINING AND TECH., FINAL TECHNICAL REPORT. LONG-TERM CO,
STORAGE USING PETROLEUM INDUSTRY EXPERIENCE (Dec. 30, 2002),
http://lwww.co2captureproject.org/reports/reports.htm#
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stored in this fashion over the last severalades dwarfs the volumes injected
by CCS pilot pojects around the worfd.

This physical infrastructure has been built utilizing a less visdgal and
regulatory infrastructurethat currently undergirds the investments and governs
the trade, transport, injection, and incidental storage obt G€ed in olil
prodwction operations. Much of this legal structure is due to state legislation that
has been adopted specifically for £@perating infrastructure. Commercial
disputes have arisen and been resolved; property law questions have been
examined; reguléory permits governing CQnjection wells have been in place
for years; and the regulatory status of Qfipelines under existing statutes was
resolved decades ago.

Hence, just as Moli rebdbs famous fictional
astonished to discaer that he had been speaking prose for forty years without
knowing it,'° so climate change policy makers are discovering that the United
Statesdo oil industry has been engaged in CC
knowing it under the name of G®@ased EOR.If CCS is adopted as a GO
emissions compliance technique under a carbon regulation regime, much of the
existing physical infrastructure is likely to be further adapted over time to
receive anthopogenic CQthat is intended for permanent storage. SirtyiJdout
again perhaps less obviously, much of the existing legal and regulatory
framework, both federal and state, will also continue to govern such activity. In
sum, legislators and regulators who are presently seeking to craft a framework
for CCS are at writing on a blank slate. Rather they will be amending a
decade®ld acquis® of state and federal statutes, judicial precedent, regulatory
rules, and commercial practices.

Because the existing legal and regulatory framework fos-l628ed EOR
operationsis not widely known outside the applicable state arenas and the oil

9. For example, in 2005, the IPC&®ECIAL REPORTthat combined injections at the largest CCS pilot
sites amounted to just three million tonnes per year, with all remaining projects accounting for perhaps one
tenth as much, amounting to about six peroéithe annual EOfbased injections. This is not to rimirize the
value of the experimental projects, which are focused largely on testingné@ment in nowil and gas
formation, principally deep saline aquifer formations. As discussed below, thessitors will be required if
CCS is mandated for cefifed power plants. IPCGPECIAL REPORT, supranote2, at 3133, 201 thl. 5.1

10. Moliére, Le Bourgeois Gentilhomméct. | | , 8y a plus defgquarantans que je dis de la
prose, sans que jen susse ben (Al 6ve been speaking prose for more than fo
ayt hi ng about ito), - http:// www. tl

moliere.com/index_.php?selecto=oeuvres&selecta=act&ido=36&acueil=ok  (Frenchinatrig (Engish
translation by the author).

11 The anal ogy her e i scquiscommimautaieo oEt)eagiui® owWwh it chke ifis a
technical term in European Union law referring to the entire body of kgisl of the European Communities
and Union that hasden accumulated up to a given point in time. For a useful introduction into the concept
and its role in European Union law, Dr. Aaron Beers Sampson & Dr. Stephen J./RBityiss Communautaire
and European Exceptionalism: A Genealdgyn. Consortium on Eropean Union Studies, Working Paper
No. 2003.1)available athttp://www.american.edu/aces/Working%20Papers/2003.1 Y& note also that an
international fi C C\as éstldishétha2008hby the INerrtatwoal Bngrgy Agency in Paris
(http:/www.iea.org/Textbase/subjectqueries/ccs_network.asp association with, inter alia, Carbon
Sequestration Leadership Forhitp://www.cslforum.orgfandUni ver si ty Coll ege Londondés Carbon
Legal Programme(http://www.ucl.ac.uk/cclp/index.pp The CCS Regulators Network is building a
potentially keyinformation exchange platforfor CCS legal and regulatory matters that may conceivably
evolve towards olicy-coordinationplatform in future years.
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and gas industry, policy makers may wish to become more familiar with the
current structure so that they may make more informed judgments regarding
which aspects of the current law may ibeorporated without change into a
more e&pansive legal regime intended to govern ,Cade, transport and
injections for CCS and which aspects may require some modification. This
analytic effort will allow policy makers to better identify any existiegdl or
regulatory gaps, for which new legislation or regulation may be needed, either by
adapting otherxsting law or crafting new law.

The purpose of thisrticle is to facilitate these tasks. We begin by
reviewing the current industry that transporisjects, and stores G@or EOR
purposes and seek to identify some important similarities and differences with a

potenti al ACCS industryo that may (or

years. We then review the existing legal and regulatory framketivat governs
each step of the existing ECiased use of COWe conclude by considering
how well the existing framework may accommodate a transition from the
existing EORfocused industry that stores €8s part of the production process
to one thatncludes increasing numbers of C@&&used transactions, and the
changes that may be required to prepare for such a transition.

[l. BACK TO THE FUTURE: FROM INCIDENTAL STORAGE OFCO, FOREOR
TO POTENTIAL INCREMENTAL STORAGE FORCCS

A. The role of£0, in EORand the incidental storage &fO..

CO, hasbeen widely used as an industrial gas in various sectors for many
yearst? Under normal atmospheric temperature and pressure, it is a gas. When
sufficiently compressed however it reaches a point where it can atoess the
physical boundaries separating more commonly known gas and liquid phases
and become a fidense phase gaso or a
substance exhibits certain characteristics of both a gas and a liquid. For
example, it is ale to diffuse into and through solids like a gas, but remains
capable of disolving certain materials, as does a ligtfidin addition, dense

12. Uses include the manufacture of urea, raptl, and polyurethanes; pharmaceuticals; the
prepasetion of food and beverages (carbonation of beverages, packaging, and chilling or freezing); and health
care (hcluding use for insufflation during medical procedures). It is further used in the mamefatimetals,
pulp and paper, and electronics as well as in waste treatment (to help control the pH of liquid effluents) among
other applietions. For more detail on industrial applications of,C&2e generallfPCC SPECIAL REPORT,
supranote2, at 332, 393.

13, For an excellent (and not ovetigchnical) review of supercritical fluidsee e.g.JOHN MCHARDY
& S.P.SAWAN, SUPERCRITICAL FLUID CLEANING: FUNDAMENTALS, TECHNOLOGY AND APPLICATIONS 1 (John
McHardy, Samuel Sawam eds., Noyes Publications 1998) (1998). The supercritical state, sometimes referred to
as a fourth state of matter to complement the traditional solid, liquid and gas states, was discovered in 1869 and
the phenomenon of supercritical fluidisility identified in the following decade.ld. at 1. The authors
describe the supercritical state as follows:

A substance is said to be in the gaseous state when heated to tempeesgtum@sts critical point.

However, the physical properties ofebstance near the critical point are intermediate between those

of normal gases and liquids, and it is appropriate to consider such supercritical fluid as a fourth state

of matter. For applications such as cleaning, extraction and chromatographic pusppeexitical

fluid often has more desirable tsport properties than a liquid andders of magnitude better

solvent properties than a gdsl. at 2.

may n

Asuper c
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phase CO, is (as the nameniplies) far denser tharCO, at atmospheric
temperature and pressure (as much as 108stiitme density of gaseous natural
gas) and is therefore more economical to ship by pipline.

The particular physical qualities 6O, in this state allow it to approach, or
enter, a miscible state with the oil that remains trapped in pore spaces of a
production reservoir, causing the oil droplets to expand, become detached from
the adjoining rock, and join th@G, in diffusing through the pore space. In this
manner the oil is effectively carried along with @, to a production well bore
where it is braght to the surface, separated from @@®,, and sold. Th&€O,
may then be reompressed and returned to a pipeline fenjection into the
reservoir. Under present techniques (and depending on the formations into
which it is injected) approximately liaf the CO, injected for EOR purposes
can be recycled for further use while the remainder stays in the formation and is
effectively stored indefinitely as a natural result of the enhanced oil production
operations?

This storage o0, is thusincidentalto the production of oil during EOR
operations. It is physically indistinguishable from therementalstorage of
CO, that would occur if the depleted oil formation were to be later used for
staing CO, captured from a power plant, other industrial seyror even
naturallyoccurringCO,. In all such cases theéO, would be injected through
the same well bore into the same formation and at pressures (and depths) that
ensure that it remains in the supercritical state. In all cases, the injection well
would under existing rules be plugged and abandoned under identical industry
and regulatory standards (addressed in Section III.D).

While physically indistinguishable from storage that already occurs during
EOR operations, the incremental storageC@h, in excess of what is required
for the production of oil, would have important legal and regulatory implications
because the existing regulatory authorizations apply onl@Qg injections in
conjunction with oil and gas production.

In addition to theCO, thatremains incidentally stored in the formation at
the economic termination of EOR operations, there also remains a substantial
percentage of the Original Oil in Place (OOIP) that is unrecoverable under
current techniques. The amount of oil remaining wiltyebut is generally on

14. INTERNATIONAL ENERGY AGENCY, PROSPECTS FORCARBON DIOXIDE CAPTURE AND STORAGE 79
(2004), http://www.iea.org/textbase/nppdf/free/2004/prospects.palinfating transport of supercritical G@s
high as ten to 100 fold higher density than natural gas or hydrogen, resulting in lovueritpefr weight
transport costs as compared to natural gas). Theeasion factor tyjrally used to convert a volume of a
thousand cubic feet of GO nt o US HfAshort tonsd is approximately 17.25
degrees) and pressurBRANDON NUTTALL, KY. GEOLOGICAL SURVEY, ANALYSIS OF DEVONIAN BLACK
SHALES IN KENTUCKY FOR POTENTIAL CARBON DIOXIDE SEQUESTRATION AND ENHANCED NATURAL GAS
PRODWCTION 14 (2005), http://www.osti.gov/energycitations/servlets/purl/8218868Ytg/native/821856.pdf.
A short ton weighs .907185 as much as a metric tonne of 1,000 kilsgrAccordingly the conversion factor
for conveting one Mcf of CQ to metric taines (the usual unit of measure in international documents) is
approximately 15.525.

15. Philibert, Ellis & Podkanski, supraote8. As noted above, over time the percentage of recycled
CQ; that remains in the reservoir increases such that the amount.ofe@ded in the reservoir gradually
rises.

at

as
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the order of onghird or more of the OOIF. This is a hydrocarbon resource
that is presently unrecoverable under existing technology, but which may well
become recoverable in the future, as it has been fairly common practieeaih th
and gas industry to +enter oil fields that were plugged out decades before and
begin producing oil again under new development plans and techniques. This is
a key fact that is often overlooked in classifying a reservoir as depleted and in
discssons of fAwho owns t heCOpstorage. spaceo0 to be us

This fact has very important legal implications regarding subsurface rights
and which are discussed in more detail in Section IIl.E. In brief, it simply means
that, following termination o€0, injections for EOR purposes, there remains a
minerali oil i that is owned by the mineral interest owner, that continues to
occupy pore space in the formation, and that may yet be reduced to future
possssion by the owner of the mineral interest or hisées In addition, it is
possible thaCO, that has been purchased and injected for EOR purposes, and
incidentally stored following termination of EOR operations, in one reservoir
could kecome a valuable commodity once again at some future time if it is
produced, transported, and-irgected in another reservoir for additional EOR
projects. Given the long life cycle of EOR projects in whitDy, injections may
continue for decades, there may be multiple opportunities for some portion of the
CO; injected inone field to be recycled for use in other fields without ever being
released into the atmosphere. Practitioners will want to protect property rights to
the storedCO,, the storage pore space, as well as the ownershipsitgen any
remaining hydrocarban Similarly, any set of rules governing incentive
payments for removingcO, from the atmosphere by geologic storage will also
need to take into account these complex dynamics of existing and potential
future wage of the store@0..

B. Origins and growt of CO,-based oil production.

The commercial use @G, in the production of oil dates at least from 297
in the SACROC unit in the Permian Basin of West Té%aslnitially,
anthromgenic sources of O, were used, obtained by separati@. from the
prodwction of natural gas which was transported in a supercritical state via a
sixteeninch dameter pipeline. The line was relatively small, designed to carry
about seventy million cubic feet &fO, per day. Over fiftyfive million tons of
CO, had beenrijeded in the SACROC unit by006 Following initial
operations at the SACROC unit, efforts were made to locate additional0&sge
sources, and by the late 1970s, several major discoveries were made of high
guality CO,-bearing geological formations, pripally including McEImo Dome
(Southwestern Cotado), Bravo Dome (Northeastern New Mexico), and Sheep
Mountain (South Colorado). With these primary source€©0§ secured, the

16. Advance Notice of Proposed Rulemakirignhanced Oil and Natural Gas Productighrough
Carbon Dioxide Injection71 Fed. Reg. 11557, 11558 (2006).

17 ASACROCO is an acronym standing for the AScurry Area Can
production unit is located in Scurry County, Texas and managed by a committee of the galsamgkrators.
Han, McPherson, and Wang, CO2 Sequestration in the Permian Basin SACROC Norttfiemm,Phite of 35
Years of CQ Injection, Presentation at American d@péysical Union (2006) (abstract available at
http://adsabs.harvard.edu/abs/2006 AGURRILA1356H).

18 Id.
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major oil companies began building a networlkCa3, pipelines to move the gas
south-by-east to spply various fields in West Texas and Eastern New Mexico,
beginning with the Cortez pipeline running from the McElImo Dome diagonally
southeast across New Mexico to the Permian Basin.

Additional sources of anthropogen@O, have been deVeped to supply
other western EOR operations. The largest of these is near Labarge, Wyoming
where a unit of Exxon Corporation began capturing large quantité®gpofrom
natural gas processing facilities, and making it available for transportation to
EORinjection sites. Cumulative injections of anthropoged{®, captured from
the gas processing facilities there have totaled more than twenty millioff tons.

In the 1980sCO, production and pipeline operations moved east of the
Mississippi River followingthe development of the Jackson Do@®. field in
central Mississippi and the construction of @, pipeline required to supply
target EOR injection projects elsewhere in the statt year end2007, proved
reserves o€Q0, at the Jackson Dome site hadrieased to approximately 5.6 Tcf
and daily volumes were on the order of 700,000 per day, amounting to more than
sixteen million metric tonnes per year.

A map showing the | ocaCOopipelinesmsofscal e of t

mid-2008 is displayed in Fige 1%

19. As noted in Section Ill.C.2a., prior to construction, the project developers sought jurisdictional
determinations of the C&p i pel i neds regul atory status umnmdl&as t he
Act. The regulatory rimgs determining that the GQipeline was not subject to jurisdiction under those
stetutes are discussed there. Today, the largest EOR operator in the Permian Basin (and the United States) is
Occidental Rtroleum Corporation.

20. IPCCSPECIAL REPORT, supra note2, at 216 (Box 5.6). Annual injections at that time were around 3
million tonnes. Id. The principal EOR operator in Wyoming is Anadarko Petroleunp&ation.

21, Shell W. E & P, Inc. v. Bd. of Supdsors of Pike County, 624 So.2d 68, 71 (Miss. 1993). The
initial pilot CO, flood was begun in 1973 with small volumes of &felivered by truck.

22. DENBURY RESOURCES supranote3 (volumes caverted to metd tonnes using conversion factor of
15.525). A portion of this C{stream serves industrial users.

23. For a presentation showing the historical development affé2lines in the Renian Basin since
1970, see e.g.KINDER MORGAN CO, COMPANY, LP, PERMIAN BASIN OVERVIEW (July 25, 2006),
http://www.wyopipeline.com/information/presentations/2006/July/WPA%20Presentation%20060725.ppt

I nterstate
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FIGUREI

®a Gas Plants

Denbury Green Line

Map of CO2 pipelines (2008)

As oil prices fell with the removal of price controls on oil and the
rationalzation of the natural gas markets during the 1$80sterest in
developing new C@based EOR operations waneadano new major projects
were developed for many years. With the increase in energy prices after the turn
of the century, however, i nterest i n EOR
pipeline network has been expanded both by new constrdgtianyvell as by
conversion to C@transportation of prexisting natural gas pipelirfé. The
maps or descriptions of pipeline infrastructure in some major reports have thus

24. Robert J. MichaelsThe New Age of Natural Gas: How the Regulators Brought Competition
REGULATION: THE CATO REV. OF Bus. & Govér, winter 1993, at 16see alscAssociated Gas Dist. v. F.E.R.C.,
824 F.2d 981 (D.C. Cir. 1987).

25. A 325 km pipeline was placed in service in 2000 running north from coal gasification plant in North
Dakota to Weyburn EOR project site in SaskatchewaanadalPCC SPECIAL REPORT, supranote?2 at 204;
125mile CQ;, pipeline in Wyoming in 2002 0 0 4 , Press Release, Anmalecesk o Petr ol eum,
Fourth-Quarter and 2003 Financial and Operating Re3ultf Au g . 30, 2;pipeling ¢consauctdn new CO
in eastern Mississippi in 2006 and northwestern Mississippi in ZWE&GURY RESOURCES supranote3.

26. See, e.g., Southern Natural Gas Cbl5 F.E.R.C. 162,266 at P B (2006) (order approving
abardonment by sale of 142 miles of natural gas pipeline (principally eight and eightées in diameter) in
Western Mssissippi for conversion to G@ransportation). As discussed more fully below, the Fedaratgy
Regulatory Commission, (FERC), order reiterated the-jnosdictional nature of pipeline transmission of

n

CGO,, noting that such pipeline transportation is fAan activit)

Commi s s ildoatP 3
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become outdated. Major planned expansions of the EOR pipeline network
have been announcét.
In addition, beginning in 2006 several large transactions have been
announced for the capture of G&om new norpower plant industrial sources,
with the CQ to be used for expanding EOR operations. These transactions
involved proposed new facilities to comveoal or petroleum coke into liquid
swstit ute for petroleum products (generally ref
ACTLO facilities) o These aranadostriésdor which e ammoni a.
the cost of C@capture is generally thought to be consadidy lower than the
cost for a coafired power plant. If all of these facilities are constructed, the
total quantity of CQ that would be captured and stored as part of EOR
operations (instead of vented to the atmosphere) would be very considerable and
could, thus, represent a solid beginning of a potential transition towards
incorporating C® captured from industrial facilities into the existing EOR
infrastructure.

C. The core elements: capture; treating; compression and transpoidiarje
and storageand verification and monitoring.

This is the existing industry théitunder a system of carbon regulation
would begin to accommodate igfns of CQ that is captured from codired
power plants. Initially, the anthropogenic £@ay serve to suppleant the
existing supplies of C@ produced from naturallgccurring underground
reserves and captured from mpower plant industrial sources (natural gas
processing, ammonia production, etc.)sséming that carbon regulation were
sustained over the nexd¢weral decades, the supplies of power ptanirced CQ
would eventually exceed the needs of the oil and gas producing industry and
begin to be injected solely for the purpose of lbemgn underground storage.
Hence, in order to evaluate the adequacyhef ¢urrent legal and regulatory
regime for CQtransactions, transport, and storage, it will be helpful to provide a
brief overview of the core elements of a carbon capture and storage industry and

27. IPCC SPECIAL REPORT, supranote?2 at 182184, tbl. 4.1 (omitting mention of second largest,CO
pipeline system and showing only portions of current pipeline infrastructure on map).

28.  Sempra Energy, Carbon Captared Storage: EOR in the Rockies, Presentation to the Wysineip
Auth. (May 15, 2007) (discussing GQipeline linking &isting pipeline systems in Wyoming and North
Dakota); DENBURY RESOURCES INC., THE GREEN PIPELINE PROJECT (June 30, 2007),
http://www.denbury.com/Green%20Pipeline%20Project%20Brochure.pdf (degcrajor new C@pipeline
proposed to Texas oil field).

29. See e.gPress Release, Denbury Resources, Inc., Denbury Signs Agreement to Purchase Additional
Manufactured C@ (June 25, 2007), t://www.secinfo.com/dsvrp.uDX3.d.htm; Press Release, Denbury
Resources, Inc., Denbury Resources Inc. Acquires Option to Purchase another Tertiary Flood Candidate;
Agreement to Purchase Manufactured Source of, @Qov. 8, 2006);DKRW ADVANCED FUELS, LLC,
MEDICINE Bow FUEL & POWER, LLC, Fact SHEET,
http://lwww.futurecoalfuels.org/documents/011207_dkrw_fact_sheet.pdf (last visited Sept. 18, 2008)- (coal
liquids plant planned near Medicine Bow, Wyoming). In addition, an apioichas been filed for an IGCC
plant with carbon capture and E@Rsed storage in California. Application for Certification of Hydrogen
Ener gy I nternational, LLC, @B&G-8 (JuliE3le2008)ympdsediGE plant Doc ket No. 08
to gasify petroleum coke (or blends of pettoh coke and coal, as needed) to prodycedgenrich synthesis
gas for power generation while capturing approximately 130,000 Mcf/d etdCiae transported less than three
miles for use in EOR and sequeiitm (storage)).
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begin to idetify similarities and differences with the rwant EORbased CQ
business. The purpose of this overview is not to provide a treatise of CCS (for
which the reader is directed to the references in the nStes) merely to lay the
basis for evalating potential homologues in the EOR world for whiah a
existing legal frarawork is largely in place.

1. Capture.

In oversimplified terms, the CCS process will consist in capturing the
cabon content of coal (whether before, during, or immediately following
combustion), removing impurities such as wateryrogen, hydrogen sulfide, and
mercury (among others) and then combining the carbon with oxygeredtecr
CO, for removal from the premises by pipeline. While carbon dioxide has been
cgptured on a commercial scale for several decades by separatindgrdd®©
natural gas production or during certain industrial processes, the clwocest f
has shifted to the possibility of capturing carbon dioxide from -ficad
electricity generating facilities. This change of focus is due of course to the
large role played Yo coaHired power plants in overall GQemissions. Coal is
recognized as the single largest contributing fuel source to glohad@isions,
accounting for roughly forty percent of all such emissions, perhaps seventy
percent of which are attributable tmalfired electricity generatioft.

Proponents of CCS believe that it will be an enabling technology that may
eventually be employed on a vast scale to allow the United States and other coal
based economies to make significant reductions in €@issionseven while
contiruing to burn large quantities of coal. In this view, CCS would serve as a

transitional, or fi br i-baged powdr gandratianlitoo g vy

newer energy supply and consumption technologies (including building and
urban designs}hat reduce C®emissions or avoid the need for fossil fuel
combustion in the first placé® Because capturing Gdrom power plants is
expected to be costly, however, it is expected that some incentive or subsidy will

30. There are many good oveevis of the CCS process designed for by policy makers or the broader
public. See e.gIPCC SPECIAL REPORT, supranote2 (Summary for Policy Makers). Books devoted entirely
to CCS includeCARBON CAPTURE AND ITS STORAGE (Shackley & Gough, eds., Ashgate Publishing 2006)
(2006) (with a strong focus on CCS in the United Kingdom) @aHBON CAPTURE AND SEQUESTRATION
INTEGRATING TECHNOLOGY, MONITORING AND REGULATION (Wilson & Gerard eds., Blackwell 2007) (2007).
In principle, carbon may be captured before, during, or following combusfier. FUTURE OF COAL, supra
note 5, at 2439. One of the principal capture technologies being discussed is the use of an Integrated
Gasification Combined Cycle (IGCC) generating unitl. In this process, coal is gasified and the carbon and
impurities 'emoved from the gas stream, leaving a hydredgem gas that is then burned in a combined cycle
unit much the same as natural gas (aliea higher temperature and with certain other operational differences
that will require design changes from current natural gas based technoldgy).

31 THE FUTURE OFCOAL, supranote5, at 1.

32, NATURAL RES. DEF. COUNCIL, NRDC ISSUEPAPER, COAL IN A CHANGING CLIMATE 14 (2007).See
also Testimony of David G. Hawkins, Dir., Climate Center, Nat. Res. Def. Council, Before therSutitee
on Energy and Air Quality of the House Committee on Energy and Cararhiearing on Carbon @are and
Sequestration 20 ( Mar. 6, 2007) (stating $latsoffit

bet we

i mper at

Mr . Hawkins uses the term ficarbon capture and disposalo in p

hand, sress uncertainties, costs, and risks of a new technology or argue that CCS simply postpones what
opponents view as the inevitable day when coal combustion must be redimed.gGREENPEACE INTA.,

FALSE HoPE WHY CARBON CAPTURE AND STORAGE WON&I SAVE THE CLIMATE (May 2008),
http://lwww.greenpeace.org/international/press/reportstage.
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be equired, at least in the initigghases of implementation (which may last a
decade or more). This view is embodied in a number of governmental initiatives
in various stages of review or adoption around the wdrldlhese include
actions by the Ewpean Union (EUY! the Clean Developmer¥echanism
under the rubric of the Kyotbased Intergovernmental Panel on Climate Change
(IPCC)®* and varous legislative proposals or action by United States state
legislature® and by the United States Congré’ss.

The question of how much it may cost tapture significant portions of
CO, from a coalfired power plant (whether for a new or a retrofitted facility) is
beyond the scope of this article. The reader should be aware that there is
consterable uncertainty and that the range of cost estimatebeircurrent
literature is very widé® For purposes of this article, we simply assume that the
cost hurdles may somehow be overcome and thatwilDat some point in the
next decade begin to be captured at some neargtructed power plants and
made avadble for transport and storage (while recognizing that widespread

33. A mapbased portal to much of the C@8ated information cited in this articigncluding an
updated map of carbon dioxide pipeline infrastructuregdy be found & http://www.marstonlaw.com/ (last
visited Sept. 20, 2008).
34. Commission Proposal for a Directive of the European Parliament and of the Council on the
Geological Storage of Carbon Dioxide and Amending Council DirectB®837/EEC, 96/61/EC, Directives
2000/60/EC, 2001/80/EC, 2004/35/EC, 2006/12/EC and Regulation (EC) No 1013Z20®6(2008) 30 final
(Jan. 23, 2008) [hereinafttROPOSEDEU CCSDIRECTIVE].
35. The entry portal to the Clean Development Mechanism (CDM) is found at:
http://cdm.unfccc.intfidex.html (last visited Sept. 18, 2008). The CDM has not yet approved CCS as a
qualfying methodology. CCS remains under review and the question is due to be reviewed by the Executive
Board at a meeting in | ate 20&@&8aping pblioytowaad CLCS thraugh ed revi ew of t
year end 2007Rhilibert, Ellis, & Podkanskisupranote8.
36. States adopting CCtelated legislation in recent years include Wyoming (adopting HB 89 on
property rights andHB90, addressing injection and storage issues), lllinois (adopted legislation addressing
long-term liability issues) and Kansas (statute requiring state regulatory commission to establish rules and
reguktions for geologic storage and providing certaix itgcentives for related equipment). For a review of
state intiatives as of early 200&ee,e.g.,Darrick W. EugeneState CCS Progress Well in Front of Federal
Natural Gas and Electricity24 NATURAL GAS & ELECTRICITY 8 (May 2008) [hereinafter State CCS
Progress.
37. A notable exception is the carbon regulation regime being implemented beginning January 1, 2009,
by a number of states in the northeast United States (the Northeast Regional Greenhouse Gas Initiative or
ARGGI 0) . The RGG&ke CCSuameng thal qualifying ffset teahriquekhe question of
whet her CCS may eventually be included, however, may be revi s
is found at http://www.rggi.org.
38. In early 2007, theMIT study suggested that bdsen 2005 cost data, an emissions price of around
30 ddlars per metric tonne would begin to make CCS cost competitive witCa@@hgeneration optionsHE
FUTURE OFCOAL, supranote5, at xi, 2440. But late in 2007, one of the principal authors provided a range
based on 2005 cost data of thirty to fefitye dollars per meic tonne and stated that costs by late 2007 were
fat |l easto fifty percent hi gh®@apture andSiagead; Rresditedartbeg, The Economi c
Second I nt 6l Symposi um Captur e, Rarsd (OctGe5 |12007), c a | Storage 0
http://lwww.colloqueco2.com/presentations2007I@pieCO22007_Session4 -Berzog.pdf  That revision
would suggest a cost range of around fdirtg to sixty dollars per metric tonne. Other estimates have been
published. See e.g, INTERNATIONAL ENERGY AGENCY & THE ORG. FOR ECON. CO-OPERATION & DEV.
(CECD), PROSPECTS For CGo, CAPTURE AND STORAGE 17-18 (2004)
http://lwww.iea.org/textbase/nppdf/free/2004/prospects(padénty-five to fifty dollars per metric tonne at
present, falling to a range of twenfiye to thirty dollars by 2030), and IPC&ECIAL REPORT, supranote2, at
1011 (fifteentoseventy i ve dol |l ars: and noting that cost estimates fdAvary
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deployment of the carbon capture technology in power generation may in fact
take several dmdes)>’

2. Treating

Following capture, most gas likely will need to be treated to produce a
product that is suitable for transport and injection. The chemiaaposition of
CO, produced by a codired power plant will tend to vary with many factors,
including the capture technology used and the composition of the specific coal
consumed (to name jua few factors). The CQproduced from an Integrated
Gasification Combined Cycle (IGCC) plant (which should operate more
efficiently than a captureetrofitted conventional plant) is expected to have a
very different composition than GQ@aptured from aetrofitted conventional
power planf® It has been estimated in fact that an IGCC plant will generally
produce much higheguality CGQ with a sharp reduction in the concentration of
minor and trace contaminant elements as compared to retrofitting a tionakn
coalfired plant!* Mercury (Hg), however, has been identified as a potential
exception to this general rule.

Indeed, some commentators have even suggested that certain contaminants
might beaddedto the CQ stream destined for geological storageaapreferred
means of disposing of toxic substances that would otherwise be stored in solid
form above ground. We note here only that the deliberate introduction of
contaminants into a COstream would most likely make the stream unsuitable
for EOR purpses (and unsuitable for commingling with any ,Qépeline
system serving EOR projects) and therefore could limit the ability to offset CCS
costs by using the gas for EOR purposes. Of course, the inclusion of any toxic
matrial in a CQ stream intended founderground injection could raise

39. There is considerable uncertainty as to timing for actual deployment of carbon capture tgcimolog
electricity production. In 2007, a number of proposals to construct IGCC plants were withdrawnetieda
Rebecca SmithCoal 6 s Doubters Bl ock,Wha\wr. JWauly @5, 2007, aBPpwdnr Pl ant s
addtion, state regulators have deshiome proposals to construct IGCC plants that would have had at least the
potential to capture Cf citing uncertainties about the technology, the regulatory framework for CO
emissions, and costsSee, e.g.Appalachian Power CompaniPUE2007-00068 (Ap. 14, 2008) (Final Order
reiecting proposal to build 629 MW IGCC plant in West Virginia for lack of adequate showing of
reasonaleness or prudence). However, at least one project to build an IGCC power plant with at least the
potential to add ahon captire capability is presently moving forwardoint Petition& Application of Duke

Energy Indiana, Ince t al ., I nd. Utilities Reg. Commén, Cause No. 4311
certificates of public aavenience and necessity subject to variousdié®ns for Edwargport, Indiana IGCC
Project).

40. JoHN A. APPS ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY, A REVIEW OF
HAZARDOUS CHEMICAL SPECIESASSOCIATED WITHCOZ2 CAPTURE FROM COAL-FIRED POWER PLANTS AND
THEIR POTENTIAL FATE DURING CO, GEOLOGIC STORAGE 15, 3740 tbls. 4, 10 (Mar. 2006)
http://www.osti.gov/energycitations/servlets/purl/888®R0IMK/888971.PDF [hereinaftekpPg. See also
THE FUTURE OFCOAL, supranoteb, at 3439.

41.  ApPS supa note 40. The paperds author stresses that the assessm
various elements in coal c on sldmedd. Whie the mondluSddCarep | an't are fAtent
tentative, tte paper nevertheless stands out in its effort to trace the combustion and storage fate of each of the
various hazardous Bstances likely to be produced at an IGCC plant.

42. Id. at 5051, see alsoTHE FUTURE OF COAL, supranote5, at 37 (ICGG may be designed to achieve
more than ninetfive percent Hg removal with small cost increases).

43.  APPS supranote40, at 4447.
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additional questions regarding future liability of the parties. Some of these
issues are raised in a rulemaking proceeding commenced by the United States
Environmental Protection Agency (EPA) that is addressed in &ddtiD.

The interaction of a given GOstream with a particular geological
formation may differ based on the possible combinations of minerals or
chemicals in the COstream and in the target formation. As a result, certain
sites may be suitable for sorf@®, streams, but not for others. This implies that

the quality st and ar,anayndtoegenerally applieagle qual i t yo

but may need to be particularized for individual storage Sites.

In sum, the C@stream captured at a given power planil wot be 100
percent carbon dioxide, but will include various other substances. As a result,
contractual quality standards will have to be developed to protect the interests of
all participants in a CCS transaction and ensure that thestt€am is suitale
for the downstream facilities and its intended uses. Any regulatory standard that
may be developed will need to be sufficiently flexible to take into account
differences in the chemical composition of the output source, whether or not the
gas will beinjected for EOR or other loagrm storage. Pipeline and storage
opeitors will of course need to set their own quality standards that are tailored
to existing facilities and intended uée.

3. Compression and Transportation

The next step is to transpdtie treated C®stream to an injection site.
While relatively small quantities of GOnay be transported by tanker truck or
barge, the very large quantities required for EOR operatioasd the still
greater quantities contemplated in a national CC8neg will be transported
by pipeline?® For pipeline transportation, the GQyas stream will be
compressed to a dense phase at around 2,000 psi. Compressing the gas for
transpotation requires considerable energy. Since, @0a norhydrocarbon
and canot be burned, the compression step for, @@nspatation is unlike that
for natural gas pipelines where the fuel can be drawn from natural gas being
transported. Accordingly, compressor stations for, @elines are either
electrically pavered or natulagasfired if natural gas is available at a given
compressor site.

44. The presence of hydrogen sulfide,@) further illustrates some of the gas quality and treatment
issues that may arise. In an IGCC plant, this gas would be the primary gaseous sulfur compound resulting from
gasification of the coal. APPS supranote40, at 36, 45. Actual field experience, however, has also shown that
even small amounts of .8 in the CQ injection stream lead to far higher concentrations £8 Blccummlating
in the surface EOR production equipment tank batteries when thésG€ryced. Personal commigation
from Tracy Evans, Senior Vice President, Reservoir Engineering, Denbury Resources, Inc. (notes on file with
author). This expé&ence will lead EOR project operators in most cases to severely limit the allowed tolerance
for H2Sin the initial source C@stream.

45.  The quality specifications for the Canyon Reef pipeline are reproduced in the $PETAL
REPORT, supra note2, at 182 box 4.1.

46. INTERNATIONAL ENERGY AGENCY, PROSPECTSFOR CO, CAPTURE AND STORAGE 79 (2004),
http://lwww.iea.org/textbase/nppdf/free/2004/prospects.ififating transport of supercritical G@s high as
ten to 100 fold higher density than natural gas or hydrogen, resulting in lowenipef weight trasport costs
as compared to natural gas). While Qfuld in principle also be liquefied similarly to natural gas and
trangported via ship, the legal and regulatory framework for sughnsnits is beyond the scope of this article.
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The size and configuration of the pipeline system that would ultimately be
required to support full implementation of CCS in the United States is extremely
unclear at present. It depenfilst and foremost on the geologic formations
chosen for CQ storage and the location of the initial power plants or other CO
supply sources at which capture equipment might be installed. In addition, the
configuration of the system is likely to depemdsignificant part on the extent to
which the existing C©pipeline infrastructure for enhanced oil recovery projects
is able to be used to serve for CCS purposes. System configuration could also
depend on the extent to which existing natural gas pifsefimey be converted to
CO, transportation, a pipeline option which has already been used successfully
for EOR purpose$. The suitability and location of particular formations for

CO, storage may also have major consequences for the potential scale and cost

of a CQ pipeline network? The fact that the existing GOpipeline

infrastricture is also dedicated to EOR purposes will also affect its availaBility.
The Department of Energy (DOE) has prepared an atlas of potential

geologic staage formations in Nt America2® That atlas indicates that there

are potential storage formations of one kind or another underlying nearly all

regions of the a&ion. Not all of these formations may be usable for permanent

storage, however, and the unavailability or capdaitytations of some of the

formations may have major consequences on the potential size, configuration,

and cost of piglines required to transport G@missions from major codired

power plants>*

4. Injection and storage.

Once the captured GOnhas bem treated, cmpressed and transported by
pipeline to a storage site, the next step is to inject the sh®@am into the
undeground formation targeted for permanent storage. The expected storage
period is suggested by estimates that the amount gf&ahed in appropriately

selected and managed geol ogicalnner eservoirs \

percent over a 1,000 year perféd.

47.  Southern Natural Ga€o., supranote26.

48 Paul W. P ar f o ma Ripel&aes Foe Caesbon Diexade (C €antroliiNetwork Needs
and Cost Uncertainti€s CONG. RESEARCHSERV. REP. FOR CONG. (ORDER CODE RL34316) (Jan. 10,008),
available athttp://ncseonline.org/NLE/CRS/abstract.cfm?NLEid=1950, [herein@ff&8REPORT ONPIPELINE
NETWORK NEEDS.

49. The competing operational demands placed on a CO2 pipeline by EOR operations and CCS
operations is discussed in some detaattion I11.C.4nfra.

50. U.S. DEPT. OF ENERGY, NATG ENERGY TECH. LAB., CARBON SEQUESTRATION ATLAS OF THE
UNITED STATES & CANADA 1517 (2007) http://www.netl.doe.gov/technologies/carbon_seq/refshelf/atlas/
[hereinafterCO, Storage Atlak

51. To takejust one example, it has been estimated that the difference in cost for ttizaugsfa from
major Ohio Valley power plants for long term storage may increase by something on the order efdidénty
a difference of many billion dollars if the plantswere unable to use the closest deep saline aquifer (the Rose
Run formation underlying Eastern Ohio, Western West Virginia, Maryland, and Pennsylvania) and were forced
instead to carry the gas to the Mount Simon sandstone formation underlying Westera@3teon Indiana,
and Southern MichiganCRSREPORT ONPIPELINE NETWORK NEEDS supranote48, at 410.

52. IPCCSPECIAL REPORT supranote?, at 14. Retentionovgrust a 100 year period

was

deeme

l'i keld.y. oThe report defined fAliskeal whhdasiamepyolpaebicleinty amelt ieemy

as a probality of ninety to ninetynine percent.d.
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There are three general types of geological formations that have been
proposed for use for permanent storage, each ofhwhiesents a different mix
of technical, policy, legal, or contractual issues (including subsurface pore space
leasing rights issues). Because these differences are so pronounced it is
extremely important to bear them in mind when discussing CCS regulator
propasals, because requirements that may be appropriate for one geologic
formation type may be completely unnecessary or inapplicable for another.
Hence, one would expect to see differing legal and regulatory requirements
evolve depeding largely on thenature of the geologic storage formation at
issue.

a. Depleted oil and gas formations.

The best understood of the potentiakat®e formations are depleted oil and
gas formations. By definition, these formations have natuecaityirring
trapping mechanism (since the oil or gas oiiplly in place would have
migrated elsewhere had that not been the case). Accordingly, they tend to
present attretive candidates for lonterm storage with minimal and well
understood risks of leakage. Another attractionheke formations for carbon
storage is that these are the type of formations used for the incidental storage of
CO; in existing EOR operations and as a result many such sites are located by
existing CQ pipeline and handling infrastructure that can be \(seddapted for
use) for further C@injection. The potential for adapting existing EOR sites,
where CQ has beenricidentally stored as part of oil production, to sites for
incremental storage for CCS purposes is discussed in some detail below. Of
notehere are two principal limitations. First, the total estimatechgcapacity
of such formations, while large, is perhaps an order of magnitude or more below
the estimated capacity of deep saline aquifer formations. This is shown in
Figure 2 below?

53. The table is derived from data publishedthe CO, Storage Atlassupra note 50. Published
estmates for capacity worldwide are summarizedTHE FUTURE OF COAL, supranote 5, at 45. While it
appears @ar that large storage capacity exists, there remains very considerable uncertainty as to the actual
amounts.ld. (noting more than two orders of magnitude variance between some estimates).
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FIGURE 2

DOE estimateof North Years of currenttotal
American CQ storage US CQ emissions
capacity (billion metric from power plantghat

tonnes) (rounded) could be stored **
(rough estimate)

Mature Oil and 82 33 years
Gas Reservoirs
Deep 156 to 184 63 to 74 years
Unmineable
Coal Seams
Deep saline 919 to 3,378 371to 1364 years
aguifers
TOTAL 1,158 to 3,644

In addition, these formations are not evenly distributed around the United
States (or the world) and therefore may require considerablestment in
pipeline trarsportation assets to move the C®om power plant source to
geological sink.

Depleted oil and gas formations are expected to play a critical role in the
initial phases of implementing CCS, because of the availability of exiSiig
transport and injection facilities together with availability of the storage sites,
and the developed knowledge of their reservoir dynaricBhe possibility of
recouping some portion of the cost of CCS through the sale of oil produced
through CQ injections in the initial phase of the process is also a potentially
significant factor. In addition, as the original oil or gas in place in the reservoir
had been trapped for millions of years prior to the commencement of production,
such formations are lély to be viewed as the best sites from the standpoint of
retaining stored C©Oover lengthyi even geologicai time periods. Last, since
existing natural gas or petroleum pipelines already link many oil and gas
prodwing regions with industrial and popuion centers, the required
investment for transportation may be reduced somewhat to the extent portions of
this existing infrastructure may be converted to,@@nsport. Still, while oil
and gas reseoirs appropriate for EOR injections are attractiaglyecandidates
for incremental CQ storage, the relatively limited capacity and geographic
concentration away from many major £€missions sites suggest that they will
not be adquate by themselves to accommodate total €@issions from United
Statesmdustry.

54. Based on EIA estimate of US G@missions of approximately 4276 billion metric tonnes from
power plants (average for 20Q4006). EIA, ELECTRIC POWER ANNUAL thl. 5.1 @007
http://lwww.eia.doe.gov/cneaf/electricity/epa/epatspl.html

55. See alsdhe discussion in Section IlI.LE. 3 regarding procedures used by #tatel@as regulators
in the context of utilization and pooling to evaluate formation bates! and the potential for migration of
fluids.
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b. Deep, unmineable coal seams.

Deep unmineable coal seams have been deemed unsuitable for mining
because they contain brine, methane, and other gases. A potential attraction of
storing CQ in these formations is the possibility of using £@jedions to
enhance the production of methane, a process known as enhanced coal bed
methane production (ECBM). While the technical mechanics of the gas
production in such formations are different from £fsed enhanced oil
recovery, the process is analogon its use of Ceto produce hydrocarbons and
thereby ptentially may offset some portion of the CCS costs. As noted in the
table above, the potential storage capacity of theseafiams is believed to be
considerably larger than for oil and gas forimas (pehaps twice as great), but
still far less than deep saline aquifers.

c. Deep saline aquifers.

Deep saline aquifers are sedimentary rocks that are saturated with brine.
The waters in these formations are not suitable for dgmi@l use or human
consumption and hence do not normally constitfite rnrgioeind sources of
dr i nki n dat are theefocas ot the Safe Drinking Water Act (SDWA)
discussed below. The attraction of these formations for £€&orage is that
they are generally plentiful ardistributed more widely than are depleted oil and
gas reservoirs. A number of these sites are also already used for disposal of
hazadous and nofazardous wastes under applicable rules of the Rvany
such formations are located at a depth in excé800 meters, which is the
depth at which the ambient gseire and temperature will preserve injected, CO
as a dense phase gas or sapical fluid. As compared to oil and gas
formations, however, there is greater uncertainty as to the physical trapping
mechanism of C® within these formations, the boundaries of which are
typically not as well defined as being enclosed by cap rock, faults, or other
geologic trapping meahnisms.

Similarly, there is greater uncertainty in many instances regarding potential
migration pathways between these saline aquifer formations and underground
sources of drinking water. Hence, there is a need for better understanding of the
potential movement of an injected €®@p |l ume 6 t hrough the brine,
displacement of # water and the potential for chemical interactions between
CO, and existing metals or minerals. As noted below, this uncertainty has
implications for various aspects of proposed transactions, including compliance
with regulatory rules to protect undergra sources of drinking water, the
extent of the surface and subsurface property rights required for a storage
project, and the drafting of the applicable pore space leases to nhame but a few.
In an dfort to reduce these uncertainties, governments arthmavorld have

56. For a discussion of ECBMee alsdPCC SPECIAL REPORT, supranote2, at 217219. A searcable
database of CCS projects worldwide (including ECBM projects) has baatoded by the International
Energy Agency and is available to the public at: http://co2captureandstorage.info/co2db.php (last visited May
26, 2008).

57. Safe Drinking Water Act of 1974, 42 U.S§8 300f- 30026, 300h(b)(2)2006)

58.  Such deep wells injecting below the lowermost underground source of drinking water are designated
AClass |06 wells. 40 C. F.R. A 144.6 (1999).
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encouwaged more research into the potential use of saline aquifers for CO
storage. Many of these research endeavors are still in early phases, however, and
full results are not expected until 2010 or lafer.

5. Monitoring, Verification, ad Remediation.

Since the purpose of CCS is to ensure that thg @@s not enter the
atmosphere, the injection of G@r environmental storage purposes will require
a system of verification, monitoring, and possible remediation that does not
presently exst. This is necessary not only for ensuring public safety and
accoutability, but also for ensuring theategrity of any system of economic
incentives that may be established to encourage CCS. These two considerations
tend to imply very different typesf verification and monitoring mechanisms,
however.

Since CQ is itself nontoxic at normal atmospheric concentratiSrend
dissipates in the atmosphere over time, the principal potential public safety
hazard from atmospheric releases would not normallisearfrom minute
leakages over a long period of time but rather from a sudden;Vahgme leak
producing a high concentration of €@ a lowlying area (due to the fact that
CO, is heaier the ambient air), such as might occur from a bboitvat a storag
reservoir or a major rupture of a €@ipeline®® The object of a monitoring
meclanism in such cases is to provide sufficient information to the operator of
the facility (power plant, pipeline, or storage facility) to enable a rapid-shut
down response tavoid damage to life and property. The level of sophistication
in the moniteing mechanism required to detect such an event is not particularly
great. An abrupt leak from a pipeline break for example would be immediately
reflected in a loss of line preare and would normally be observed immediately
by the pigline operator. A comparable major leak from an underground
formation would similarly be reflected in a pressure change at the injection site.
Hence, what would be required in such cases is notush the creation of new
monitoring equipment, or techniques, but rather the development of
communications and crisieanagement protocols to ensure that the operator can

59. U.S. DEPT. OF ENERGY, DOE AWARDS FIRST THREE LARGE-SCALE CARBON SEQUESTRATION
PROJECTS (Oct. 9, 2007), http://www.fossil.energy.gov/news/techlines/2007/67072
DOE_Awards_Sequestration_Projects.html (announcing 197 million dollars research awards for large volume
tests for C@Qstora@ in deep saline reservoirs over ten years (subject to annual appropriations from Congress)
testing storage in Alberta, Canada, the Williston Basin in North Dakota, the lower Tuscaloosa Formation
Massive Sand Unit in the Southeast United States, and tiradanSandstone Formation in the Southwestern
United States). The research pjects announced by the Department of Energy in May of 2008 anticipate
spending two years of research and preparation befogeir@@tions even begin.U.S. DEPT. OF ENERGY,
ENERGY DEPT. AWARDS $66.7 MILLION FOR LARGE-SCALE CARBON SEQUESTRATION PROJECT (Dec. 18,
2007), http://www.fossil.energy.gov/news/techlines/2007/070Bwis_Basin_Sequestration_Proje.html
(announcing demonstration project for one million tons in the M@&inton Sandstone Formation, solggic
formation under much of lllinois, Kentucky, Indiana, and portions of Ohio;dbrmon i's sai d to offer Afgre.
potentialo to store more than 100 years of carbon dioxide emi
60. IPCCSPECIAL REPORT, supranote?2, at 189, 391.
61. Other potential safety hazards have been identified. It has been suggestednfue ¢ékat CO2
leaking from a storage site into the soil could displaairally occurringadon, causing radon accumulations
that could have adverse health effects. Jeffrey W. Mobhe, Potential Law Of Ofshore Geologic
Sequesttion Of CO2 Captured From Cod#lired Power Plants28 ENERGY L.J. 443,445 (2007) [hereinafter
J. Moorg.
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respond in a timely fashion, notify the appropriate public safety authorities, and
implement preiwously developed emergency response plans to mitigate potential
harm. In this, the problem is roughly akin to the need for other energy
infrastructure perators (for hydroelectric dams, LNG storage facilities, oil or
natural gas pigines, etc) to prepare and maintain emergency action plans in
conjunction with local law enforcement and public safety agencies. This of
course is already addressawtier existing state and federal safety regulations of
CO, pipelines®

With regard to the potentiér CO, migration into underground sources of
drinking water, the issues are analogous, but more complex. Under current
regulation (discussed in detail in Section IIl.D), the existing universe of over
6,000 active C@injection wells that are used for RQpurposes are categorized
as fAClass 110 injection wells wunder
(UIC) program®® The EPA6s well permitting pro
UIC are designed to protect underground sources of drinking water. Again,
since pure CQitself is nontoxic at normal atmospheric concentrati6hghe
public safety issue does not arise principally from the passage of a pure CO
stream fself into a source of drinking water but rather from either the
introduction of cotaminantsthat might have been injected with the £Or
from the nteraction of the COwith subsurface minerals in, or adjoining, an
underground source of drinking water.

The first riski of contaminants in the GOstreami could be largely
mitigated by requiringhat the CQ@ stream, tendered for storage by operators of
coalfired generating stations, be free of contaminants if it is to qualify for
incentives designed to encourage applicability of CCS technology tédiemhl
power plants. With regard to the sedorisk, the EPA has commenced a
rulemaking proceeding under its UIC program that seeks to address these
potential risks (discussed below). The DOE is also funding considerable
research into thesessues, particularly with regard to gaining a better
undestanding of the movement of a€®p | u me 0 tdime aguifey and a s
the interactions of injected G@iith native rocks, minerals, and brifte.

A very different set of monitoring issues is presented with regard to
cheking for small leakages over long s of time where the issue is
primarily economig¢ not public safety. The concern is that a small leak over a
long period of time that is far too small to present a public health concern could
nonetheless compromise the integrity of an incentive prograire potential
problem would arise where an economic benefit is received at the time the CO
is initially stored €.g, through receipt of an allowance or bonus allowance for
carbon emissions reduction or via an offset credit program of one type or

62. See, €.9.49 C.F.R. 88 195.401 195.404 (Department of Transportation regulations setting out
requirements for safe operations, emergency training and emergency response planning procedures for, inter
alia, CQ pipelines). Safety regulan for interstate C@pipelines is provided by the federal government.
Individual state governments regulate intrastate @@elines under comparable requirements.

63. GWPC CO2 Well Surveysupranote6.

64. IPCCSPECIAL REPORT, supranote?2, at 189, 391.

65. Information on these multiple research projects is available from the National Energy Technology
Labortory. See generallyfCARBON SEQUESTRATION REFERENCE SHELF, U.S. DEPOr OF ENERGY, NATQ
ENERGY TECH. LAB. http://www.netl.doe.gov/technologies/carbon_seqg/refshelf/refshelf.html).
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anothe) but where the COsubsequently escapes to the atmosphegserhaps
decades after the inateve was provided and perhaps when the recipient of the
incentive is no longer even in existence. The issue in such an instance would
thus be aimed at ensuringathsome entity will be responsible for continued
maintenance on surface equipment and remediating the source of any leak with
adequate funds available for any remediation work, including the resources to
make whole the loss to the atmosphere of any sggmfiamounts of the stored
CO.. It is anticipated that the financial security aspect of the ongoing
monitoring, maintenance, and regimtion process would need to be assured
through either a government oriyately-funded mechanism (or perhaps a
combinaton of the two), as discussed in more detail below.

D. Summary.

This, in a nutshell, is the current industry for which a basic legal and
regubtory framework already exists with regards to the incidentabgto of
CGO; in the context of EOR operations. pslicy makers rush to create rules for
incremental storage of C@Q in the context of general regulation ofrlwan
emissions, it may be wise to recall that such rules would govern an industry that
may or may nhot come into existence in the next decade o#, oo that may
evolve in unexpected directions. Still, the above factual outline provides a rough
working basis to bear in mind as we review the legal framework for the existing
EOR ndustry. As will become apparent from that review, the existing kgl
regubtory framework appears largely adequate to govern, at least the beginning
of a transition, from a world in which GQ@s injected and incidentally stored
during EOR operations, to one in which incremental volumes are stored as part
of an evolvingCCS industry, while certain aspects of the legal and regulatory
framework, however, could be significantly enhanced with fairly minor changes

[ll. OVERVIEW OF EXISTING LEGAL FRAMEWORK FORPURCHASE,
TRANSPORT, INJECTION AND STORAGE OFCO,

Assuming a sourcef CO, has been acquired and is planned for shipment
by pipeline to an EOR production site, a series of legal questions need to be
addressed. These include: (a) determining the legal framework governing the
purchase and delivery of the GO (b) establishig applicable quality
specificatigusalfoy ol aaipe fiE@ROIOg rights
of way for new pipeline construction; (d) allocating liability among the parties
for failure to perform (i ncéspacdicaioms sel | er 6s f
ofthe CQbeing tendered for delivery and purcheé¢
tendered Cg); and (e) obtaining and managing the various property rights,
including in particlar necessary agreements with surface owners, mineral
interests owners,and rqgalty interest owners. These kinds of practical
ficommer ci al transactionso and fAoil and gas |
addressed in the various studies published in recent years examining legal and
regulatory considerations raised by propesar geologic storage of GG

66. Most of the published studies focus instead on international legal issues (such as agreements
governing the injection of wastes other materials in the North Sea or other international waters) or on the
permiting and regulatory framework for injection and storaggee, e.g.INT& ENERGY ADMINISTRATION,
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While the draft Model Statute and Model CCS Rules, published by the Interstate
Oil and Gas Compact Comssion?’ is very useful for addressing permitting
issues (and is discussed below), it does not speak to some ofugmtisat arise
further feyiptd agwesdomand pipeline transportation of the £O

or further Adownstream, 0 where a mineral ow
storage reservoir. Hence we begin by reviewing some of the existing legal
framework for CO-based EOR, flagging issues likely to be faced by
practitioners involved in assisting clients in £@lated transactions and seeking

to identify which aspects of the existing rules can be readily adapted to EOR
injections for CCS and some newontractual resolutions proposed by the
authors.

A. The Legal Framework for Commercial Purchase and Sale gfi€GG0; a
fgoodo thing under the Article 2 of the Unif

A threshold issue in crafting a G@cquisition or OffTake Agreemehis
whether or not the transaction is subject to the Uniform Commercial Code

(ucc) . Article 2 of the UCC applies of co
Setion21 05 defines the term figoodsodo in relevant
movable atthetim of i denti ficati c®hSettion2t10he contract
more specifically addresses the sale of mi n e

gaddhat are fAto be “rEhacectonprolidestmta eal ty. o
u

cont ract for suchta foal @ higlusleadrededrdft rgoods o
the UCC Aif they ar e TheOfficel Cenenergmoeesi by t he se
t hat Aafi]f the buyer is to sever, such trae

affecting land and all problems of the Statute afuéis and of the recording of
|l and rights®apply to them. o
Hence a textual reading of the UCC suggests that sales of naturally
occurring CQ produced from a geological reservoire( severed from the
real ty) may be governed byiont2hog mdiCdd as figoods

LEGAL ASPECTS OFSTORINGCO, T UPDATE ANDRECOMMENDATIONSl n't 6 | E nnistragoy 200V Y amd
the draft di scussi on pap erLegalfAspacts ef Steraagn@@ Update tard | Energy Admin.
Recommerations (2007), INTERNATIONAL ENERGY ADMIN. & THE CARBON SEQUESTRATION LEADERSHIP
FORUM JOINT WORKSHOP @ LEGAL ASPECTS OFCARBON CAPTURE & STORAGE IN PARIS, FRANCE (Oct. 17,
2006), http://www.cslforum.org/documents/iea_cslf _Paris_Discussion_Paper_CCS.pdf). For a study of legal
issues associated with five existing CC8jgets around the worldseegenerally NATG. ENERGY TECH. LAB.,
INT&E CARBON CAPTURE & STORAGE PROJECTS i OVERCOMING LEGAL BARRIERS (2006),
http://iwww.netl.doe.gov/enereggnalyses/pubs/ccsregulatorypaperfinalreport.pdf (examining CCS projects in
Australia (Gorgon project), Algeria (In Salah project), Norwalgi¢®er project), Poland (RECOPOL project),
and Gemany (CO2SINK project)).

67. INTERSTATE OIL & GAS COMPACT COMMN, TASK FORCE ON CARBON CAPTURE & GEOLOGIC
STORAGE, STORAGE OFCARBON DIOXIDE IN GEOLOGIC STRUCTURESA LEGAL AND REGULATORY GUIDE FOR
STATES AND PROVINCES(2007), http://www.iogcc.state.ok.us/docs/280@2-Full-Report.pdf.

68. U.C.C. § 2105 (2004).

69. Id. § 2107.
70. Id.
71 Id.
72 1d.

73 Id.cmt. 2.
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similar sales of natural g&$. Anthropogenicallysourced CQ on the other
hand, is captured from an industrial facility, or a efo@d power plant, and,
being marmade, would not appear to fit the Sectiech® 7 t ext of a miner al
be emov ed f r d°mt mag adrhapg,.come within the general rule for
fithingso that are fimovable at™ untee ti me of i
Section21 05 or fAspecially manufacturedodo goods me
order!” While the gestion is not entirely clear, it may not require further
clarfication if the removal of C@from the premises of an industrial facility
(partiaularly under a regime where G@missions are regulated) were viewed as
part of an integrated ofbke removal ad storage service without which the
facility would not be able to operate. Such antakie, removal and storage
service would presurab | y not C 0 me within t he UCC©Os r
transactions in figoodso at all

While there does not appear to be casedddressing anthropogenic €0
arising in the CCS context, there is case law treating sales ofirCGther
contexts as subject to the UCE. For example, inRock Creek Ginger Ale
Company, Inc. v. Thermice Corporatjbhthe court reviewed a dispute
concernng the sale by a brewer of defective £that was sold to a GO
distributor®® The defective C@was then resold to a soft drink bottler. In
applying the UCC provisions gerning use of sampl&Sthe court appeared to
hold that the brewer had created apress warranty that the quality of the £O
to be delivered under the contract would conform to the quality of the sample
initially provided®” Subsequentdivery of CO, supplies that fell below that
quality was thus a breach of themanty®® In Rock Crek the seller apparently
did not claim that the UCC wanty had been disclaimed. In any event, the
court noted that the general policy is to not give effect to such disclaimers,
quoting the Official Comment to Sectior323(c):

In view of the principlethat the whole purpose of the law of warranty is to

determine what it is that the seller has in essence agreed to sell, the policy is
adopted of those cases which refuse except in unusual circumstancegmizesao

materi al del et i ation. ©hius, & chngractsisenbrinadly adcentractb | i g
for a sale of something describable and described. A clause generally disclaiming
iall warranties, express or igatiop withedd cannot redu

74. Seee.g, Southern Natural Gas Co. v. Pursue Energy, 781 F.2d 1079, 1081 n.% (3%86)citing
Miss. Code Ann. Sec. 75107(1) (1972) (natural gas transactions at issue governed by Article 2 of the
Mississippi Uniform Commercial Code). The case was a diversity case in Federal court that applied
Mississippi law. See alsdP’iney Wood Country Life School v. Shell Oil Co., 726 F.2d 225, -321(5th Cir.
1984) (applying Mssissippi version of U.C.C.).

75.  U.C.C. § 2107 (2004)

76. 1d. § 2105.

77. 1d.

78. See, e.gRock Creek Ginger Ale Co. v. Thermice Corp., 352 F. Supp. 52253@@ist. DC 1971)
(sales of surplus CO2 by beer brewer to a reseller for use by a soft drink bottler) [herBioekt&reek

79. Id.

80. Id.

81. Id. at 526528. The court also noted case law to the same efféct(citations omitted). U.C.C. §
2-313c) provides that AAny sample or model which is made part o
warranty that the whole of the ldyoods shall conform to the san

82. Rock Creeksupranote78, at 529530.
83 Id.
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respecf to such description and therefore cabhegiven literal Hect under Section
2-316.

Another point of interest to sellers who produce,@®a byproduct of their
electricity generating or other operations, however, is the separate question of
whether the brewer iRRock Creekwas subject to raimplied warranty (which
woul d apply only if t he,whhnegheemeaningafs a fimer c
UCC2314(1)®* The District Court there upheld the
manufacturer and merchaof beer not of CQ (which was surplus to its
brewing endeavors). Accordingly, the court found that the brewer was not
s ect to the implied warranty provisions app
t o goods 8fThetchust relied in padicufar on Official Comment 3
which notper scdmtmaifianng an i sol ated sale of gc¢
within the meaning of the full scope of this section and, thus, no warranty of
merchantathi t y wou?d apply. o
Even though the C(ales in question were large (700,000 pounds) and had
continued &r some six months, the court was apparently persuaded that the sales
were sufficiently #fAisolatedd in the context
that the court concluded that the brewer was not a merchant,ar@@herefore
not subject to the imj@d warranty®
Other examples of sales of manufactured, 6€ng treated as goods under
the applicable UCC may be found in various contracts or government
procuement documents.
While the CQ sales inRock Creelkwere addressed under the UCC, ,CO
sales uder an OffTake Agreement from an electricity generating or other
industrial facility might also be viewed as a service that is not within the terms of
the UCC. The argument would be that the removal of the f@@ed part of
the necesary process withouwhich the plant could not lawfully operate. If
viewed as a service, such transactions might be viewed as analogous to the sale
of electricity as a service, which is a legal conclusion adopted by courts in a
number of states. Indeed, billions of dollarsrth of electricity were traded in
the 1990s when the status of electricity sales under the UCC of the various states

h a
b

84. Id. at 527;see alsoNeville Chemical Co. v. Union Carbide Corp., 422 F.2d 1205, 1220 (3rd Cir.
1970) (where specific language was employed in an effort to avoid the birggegsaof a sale by sample but
was rejected both by¢ trial court and the Third Circuit).
85 UCC. 82314 (1) states in relevant part that: AUnl ess excl uc
goods shall be merchantable is implied in a contract for their sale if the seller is a merchant with respect to
gods of that kind. o
86. Rock Creeksupranote78, at 527528
87. U.C.C.§2314 cmt. 3.
88. Rock Creeksupranote 78, at 528.
89. One example is the State of lowa purchase contract specifications for purchasirgdCGther
findustrial and medical gaseso (argon, nitrogen, etc.) as subj
warrant that all goods supplied shall be merchantablecgordance with the Uniform Commercial Code
section 2314 and the lowa Code, section 55314. See alsdhe Bid Documents for the purchase of carbon
dioxide cHivered via vehicles with storage tanks to fBENERAL SERV. DEPGT, WATER SUPPLY DivI. OF
CoNcoRrD, NH, www.ci.concord.nh.us/PURCHASING/pdf/B4Bpercent20Complete.péiast visited May 7,
2008) (requi ng sell er to agree to hold the City\2B8r mless Afrom any
(3))o (relating to warranty of title).


http://www.ci.concord.nh.us/PURCHASING/pdf/B44-03%20Complete.pdf
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remained unclear in many casédn New York and Massachusetts for example,
electricity has been detemmidmedvibyhi hhe heour
meaning of Article 2 of the UCC in those states, but rather a6 service.

In the New York case oEncogen Four Partners v. Niagara Mohawk Power

Corporation®*t he court concluded that #A[u]lnder New
electricity does not constitute a ¥ as$aresotfthegoods, but
courtint i ally rejected a buyerdés efforts to av.
termindi ng t he agreement due to the sellerodos

assurances of permance (as wdd have been required under UC®@9)
In the Massachusetts caddew Balance Athletic Shoe, Inc. v. Boston
Edison Co,* the court could not have posed the question more clearly:
Accordingly, the critical question raised by this motion is whether edigtis a
fgoodo as defined in the [ UCC]. If the answer to
as New Balancesserts, then the sale of electricity may be subject to the warranty
provisions of the [UCC]. If so, then upon this record, an action for bre&c
warranty may survive summary judgment scrutiny. If, howeveciragy is found
not to be a Agoodo a srradtesfinithe UCCllvgudhohe [ UCC] , t h
apply...[since the applicabl e] UCC provision a

After reviewing precedents from several other states and considering the
policy implications of subjecting utilities to product liability claims, the
Masschusetts court determined that electricitynigst a good, but rather a
service®

In contrast, a numberfoother cases have clearly held that sales of
electrci ty by public utility companies do involywv
meaning of the UCCY’ Thus, courts in some states have held that public utilities
may be subject to liability for violatingthe CCds i mp| | Batleastar r ant i es,
where the electricity has °hAmslndada t he custom
court sypported this conclusion by finding that electricity is a thing existing and

90. Philip M. Marston,Power May be Good or Service under L&, NATURAL GAs 11, 30 (June
1998)(discussing contradictory precedents).

91 914 F. Supp. 57, 61 (S.D.N.Y., 1996).

92. Id.

93. Id. Ultimately, however, the New York couritsafter fairly complex litigatiori reacheda result
under norU.C.C. law that was roughly comparable to the result that would have obtained had the U.C.C.
applied. See alsdNorcon Power Partners v. Niagara Mohawk Power Corp., 163 F.3d 153 (2d Cir. 1998).

94. 1996 WL 439396 (Mass. 1996).

95. Id. (internal citations omitted).

96. Id. at *3.

97. Helvey v. Wabash County REMC, 278 N.E. 2d 608 (1972); Baldwira-Hamilton Corp. v.
Superi or Court, 208 Cal. App. 2d 803, 819 (1962) (electricity
manufatured transported and soldo); and Cincinnati Gas & Elec. Co
(electricity is a fAgoodo with in the U.C.C.). I'n addition,

makets 20002001 and the ensuing bankruptcidse tourt in Puget Sound Energy, Inc. v. Pacific Gas &
Electric Co., 271 B.R. 626, 640 (N.D. Cal. 2002) engageealed review of the precedents in various states
before ruling that electricity was a edapaEorchd®owmeri t hi n the meanir
Marketing, Inc. v. Nevada Power Co., 2004 WL 2290486 (S.D.N.Y. 2@pipion supplemente®004 WL
3015256 (S.D.N.Y. 2004) (reaching same result under law of Utah (by relyingpatipcon California, not
New York, precedent)).
98. Helvey, supranote 97.
99. Petroski v. N. Ind. Pub. Serv. Co., 354 N.E. 2d 736 (1976).
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moveable stating that 0AJ[rlcindogmeasurabivl d i ndi cat
order to atablish the price to be paid would be indicative of fulfilling both the
existing and moveabi®e requirements of goods.
It is too early to know for certain whether courts reviewing disputes under
CQO, Off-Take Agreements fronmdustrial or power plant facilities will view the
transaction as involving the sale of a good or a service, or whether (assuming the
ucc were found to apply) the supplier would
respect to goo0%Ysandthereforssabject to ithe JEC implied
warranty of merchantability under UCZ314(1)'%
In light of this uncertainty, practitioners drafting such an agreement may
tend to draft the contract as though it were subject to the UCC while recognizing
that the UCC may in fa never be found to apply. For example, the parties
mi ght include a AUCC contingency c¢clauseodo und
the state whose laws govern the transaction were to determine thas @O
Afgoodo for pur poses spekificallynatherwiserovidedhen except
the agreement would be deemed subject to the UCC. The parties could then, if
they chose, include an express disclaimer of warranties (in an appropriately
ficonspi cuoliPs oincluding i any nwparranty with respect to
merdantabiity or fitness for any particular purpose.
The provisions regarding disclaimers in paragraph (2) of UCC Section 2
316 are made subject to paragraph®{3however, which provides that there
may be no implied warranty in instances where it has begnded or modified
by a course of dealing, or course of performance or usage of’traztewhere
the HAbuyer before entering into the <contrac
sample or model as fully as he desired or has refused to examine the goods...
with regard to defects which an examination ought in the circumstances to have
rev eal ed ' &speuiallynin bght ofRock CreeR® parties to contracts
involving anthropogenic COmay wish to be very careful in terms of
consideing whether samples of the GOutput have been tendered for analysis
in such a way as to effectively modify the quality standards or warranties under
the UCC (should the UCC be found to apply). Similarly, the operating personnel
should be aware that their course of dealing and eoafsperformance in
operating ader the agreement may be found to effectively alter contract terms if
UCC setion 2-316 (3)(c) is determined to apply.
Parties contracting to receive g@r EOR purposes should plan for these
risks by reserving an expliciiption to take or reject netonforming supplies
and a right to take or contract for alternative supplies if the contract supplier is
unable to meet the contract specifications for a certain period. In such a case,

100 Helvey,supranote97, at 610.
101 U.C.C. § 2314 (1) (2004).

102 Id.
103 Language to exclude or modify the implied warranty of )
mention merchantability and in case of a writing must be conspicuous, and that to exclude or modify any
implied warrantyofiness t he excl usion must & ®y a writing and conspiclL
104 Id. 88 (2)(3)
105 Id.

106, U.C.C. § 2316 (3)(b) (20@).
107. Rock Creeksupranote78.
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when the contract supplier has returnedaneeting the quality specifications, he
should also normally be required to provide some reasonable notice to recipient
to allow for termination of the alternative interim arrangement.

In sum, parties to C{xontracts over the next several years may itindse
to draft agreements as though the UCC might be found to apply in the event of a
dispute, while recognizing that disputes may well end up being resolved through
the application of general contract lagid, Restatement of the Law Second of
Contrads, tort law, etc.).

B. DefinngCQQual ity: #APipeline Qualkagg y, 6 AEOR Qua
Quality. o

Regardless of whether the garquisition or shipping contract is subject to
the UCC, it will need to detail applicable quality specifications. Atgme
there does not as yet appear to be any industlty standard for potentially
disgs i nct categories of Apipeline guality, o fi
gual i g although@ appears that different minimum standards may be
appropriate for these flerent purposes.

The issues may be illustrated by considering the question of nitrogen
content in a CQ stream. Relatively higher levels of nitrogen (or other inert
gases) in the COstream during pipeline transportation would tend to increase
the cost b transporting the CO(by taking up pipeline space and requiring
additional compression), but would not in and of itself (within a fairly wide
tolerance) nterfere with the transportation service itself. For EOR operations,
however, g&cessive nitrogen etent could interfere with the G&s r ol e i n oi |l
production gerationi®® and would therefore need to be removed prior to use.
Hence, if the pipeline were carrying gas principally or exclusively intended for
EOR opesdtions (as are all existing G@ipelineg, the pipeline operator would
be expected to apply a more restrictive standard. Importantly, however, except
for limitations on CQ mole percent, 6 concentration, and extraneous
contaminants that could damage a reservoir or cause operational di§icthe
source of the C© (whether from manufacturing, electricity generation or
production from geologic sources) is immatetfal.

Il n a-pAmpwroe CCS project ,,ismeveréobeused ( wher e t he
for EOR injections at all) the situation would app& be more analogous to the
pipeline transportation scenario: while the nitrogen might not interfere with the
storage of the CQin the geologic formation, it would still take up valuable
space in the storage formation that could otherwise be usetbfinmgsthe CQ
and would require additional energy for injection, thereby increasing costs. In
this case, the nitrogen specification would involve primarily economic issues and
would be negotiated between the parties.

Similarly, acceptable levels of water water vapor in the CGstream may
vary depending on the anticipated use. Water content is a potentially significant
issue for CQtransport because while dry @8 not corrosive, the introduction
of free water into a COstream tends to increase caiam. Accordingly,

108 IPCC SPECIAL REPORT, supranote?2, at 30.
109 Di fferent quality specgrfaded i ©@s are required for fAfood
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exiging CQ, pipeline quality specifications generally prohibit the inclusion of
free water and sharply limit the presence of water vapor in t€@lered for
transport, even though the injection of water into a deep saline storagetimmma
might itself not pose any problems (since by definition there is already water
present in such a formatioHf. Similar restrictions would appear likely to be
incorporated in any CCS project to minimize the risk of corrosion in injection
wells and relted facilities (although the Gfter injection will of course come
into contact with water in an aquifer storage formation). In sum, while the
details are different, these kinds of gas quality standards are directly analogous
to the quality specificatits in the tariffs of natural gas pipelines, a topic with
which many energy practitioners are thoroughly famifiar.

C. Regulation of C&pipelines

1. Safety regulation by the United States Department of Transportation.

The Pipeline and Hazardous Materi8lafety Administration (PHMSA) of
the Department of Transportation (DOT) is responsible for pipeline safety
regulation under the Hazardous Liquid Pipeline Act of 1879. This
responsibility is carried out within PHMSA by the Office of Pipeline Safety
(OPS) Under the 1979 act, the DOT regulates the design, construction,
operation and maiahance, and spill response planning for ,Qiipelines:*®
The DOT regulations are also generally followed by state regulators in order to

exercise safety regatlon over he intrastate CoOpipelines. For purposes of the

110  The CQ quality specifications from a Permiara§in CQ pipeline are reproduced in the IPCC
SPECIAL REPORT, supra note2, at 182. The quality specifications in that particular case provide that CO
tendered for transport must meet the following qualitycsjpestions:
(a) Carbon Dioxide. Product shall contain at least nifiety mole percent (95%) of Carbon
Dioxide as mesured at the SACROC delivery meter.
(b) Water. Product shall contain no free water, and shall not contain more than 0:%& aha
vapour phase.
(c) Hydrogen Sulphide. Product shall not contain more than fifteen hundred (1500) parts per
million, by weight, of hydrogen sulphide.
(d) Total Sulphur. Product shall not contain more than fourteen hundred and fifty (1450) parts per
million, by weight, of total sulphur.
(e) Temperature. Product shall not exceed a temperature 6f@38.9
(f)Nitrogen. Product shall not contain more than four mole percent (4%fyaden.
(g) Hydrocarbons. Product shall not contain more than five mole percenof3%irocarbons and
the dew point of Product (with respect to such hydrocarbons) shakecextd 28.9C.
(h) Oxygen. Product shall not contain more than ten (10) parts per million, by weight, of oxygen.
() Glycol. Product shall not contain more tharx 40° L m™ of glycol and at no time shall such
glycol be pesent in a liquid state at the pressure aniperature conditions of the pipeline.

Id.

111 Policy Statement on Provisions Governing Natural Gas Quality and Interchamigeabinterstate
Natual Gas Pipeline Company Tariff415 F.E.R.C. 1 61,325, 62,156 (2006) [hereindtdicy Statemeiit
NATURAL GAS COUNCIL, NGC+ INTERCHANGEABILITY WORK GROUP, WHITE PAPER ON NATURAL GAS
INTERCHANGEABILITY & NON-COMBUSTION END Use (2005),
http://lwww.beg.texas.edu/energyecon/ing/documents/NGC_Interchangeability Paper.pdf. For a recent
Commission order addressing natural gas quality Spatifns,see generally Northern Natural Gas Company,
121 F.E.R.C. 1 61,122 (2008).

112 49 U.S.C. § 60101 (2006).

113 Id. § 60102.See also49 C.F.R. § 190, 19599.
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DOT safetyregt i on s, Xicdaeg b oins ddeof i ned as a supercri
liquid™* Acar bon dioxide means a fluid consistin
carbon dioxide mekules compressedto asupeict i c a1l st ate. 0

Indeed, while C@pipelines are subject to the same regulations as pipelines
transporting hazardous liquids (such as petroleum, petroleum products, and
anhydrous ammonia), the DOT regulations do not classify &0a hazardous
liquid but mther a Class 2.2 (ndtammable gas) hazardous matetidl.

The PHMSA rules specify design rules for all affected pipelines (generally
excepting upstream, injection area, and plant area facifitiesh addition to
general rules governing pipe thickneds tules set performance standards for
CO, pipelines and require that the pipe chosen be appropriate for the actual
composition of the material8? The rules also address the conversion of steel
pipeline originally used for other substances (which wouldamifrse include
natural gas pipeliné}’ The conversion rules generally require a review of the
design, construction, operation, and maintenance history of the pipe, inspection
of the right of way, and testing to substantiate the maximum operating pressure
permitted by the PHMSA regulations.

With regard to the safety record of &€@ipelines, there were no reported
fatalities or personal injuries over the twenty years from 1986 to 2006
attributable to C@pipelines, although some twelve leaks were reportethgl
that period. This compares favorably with over 5,600 accidents over that same
period related to natural gas or other 1@@, pipelines (which caused 107
fataliies and some 520 injurieS). If a nationwide network of COpipelines
were constructedsapart of a nationwide CCS industry, one would expect the

114 49 C.F.R.8§195.2.

115 Id.

1166 WhileCGi s not technically a fAhazardousnfudiongui do under the I
this point has arisen from the fact that the applicable regulations Ardédahe heading assigned to Part 95 of
the Departmentds Regul ations, which is entitled ATransport af
C.F.R. pt. 95. At the time the rules were developed, commen
ard requested that the regtibns for CQ pipelines be included in a separate part of the regulations. While the
DOT made it clear in the rul eds ,pas a hazabdbus liquid) fort t hat it was
adminstrative convenience it retaingbe regulations governing G@ipelines regulations within the section
addresing such lguids. Hence the table at 49 C.F.R. § 172.101 (Hazardous Materials Table) classifies CO
class 2.2, while 49 C.F.R. A 1PdpeRradledumespeée¢threolteum p@irhadwatdo
antydrousammni ao whil e defining carbon dioxide fAa fluid consisting
moleculescopr essed to a supercritical state. 0 The distinction be
ismaintained at 49 C.F.R. A 195.0 which essentially provides
reporting requirements for pipeline facilities used in the transportation of hazardous liquids orma di oxi de . 0
Id.

117. 49 C.F.R. § 195.106r{ternal design pressure formulae).

118 49 C.F.R. § 195.4 prohibits pipeline transportation ot@h | ess it i s fichemically compati
both the pipeline, including all components, and any other commodity that it may come into contact with while
inthepi peline. 0

119 49 C.F.R. 8 195.5. As noted above, in 2006 a little used natural gas pipeline lateral was abandoned
by sale to a CO2 pipeline operator for conversion te €ahsportation to support EOR operatioBsuthern
Natural Gas Companyupranote26.

1200 PauL W. PARFOMAK & PETER FOLGER, CARBON DIOXIDE (CO,) PIPELINES FOR CARBON
SEQUESTRATION EMERGING PoLicy ISSUES 16 (January 17, 2008)
http://assets.opencrs.com/rpts/RL33971_2008011 ThedéinafterCO, PIPELINES EMERGING POLICY ISSUES
200§.
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number of accidents to rise. Publi shed ana

incidents involving CQ [pipelines] should be similar to those for natural gas

t r ans mf Deeitothme .n@nflammablend nortoxic nature of CQ@the risk

of explosive damage to life or property is far less than that presented by a natural
gas pipeline***

2. Economic regulation of rates, access, and eminent domain

ifiQuestions of jurisdi c trioriyri, of course,

since if there is no jurisdiction there is no authority to sit in
judgment of anything el se. o

--  Vermont Agency of Natural Res. v. 4R rel.
Steven¥?

A century and a half ago, in discussing the power of federal courts, the
Supreme Court tsessed the extent to which jurisdiction is a threshold to the
exaci se of | e gJurisdictiva is powey  deelare theflaw, and when
it ceases to exist, the only function remaining to the court is that of announcing
the fact and disméing thec a u ‘e . o

Hence, the threshold issue for reviewing the regulatory status ef CO
pipelines under existing law is whether the construction and operation of such
pipelines come within agency !urisdictidh whether any such agency has the
fithe powet he o' dwdetied below, this question was settled
many years ago with respect to the Federal agencies charged with economic
regulation under the Natural Gas Act and the Interstate Commerce Act, with
findings that those statutes did not confer regma jurisdiction over CQ@
pipelines. The Breau of Land Management (BLM), on the other hand has been
found to have the legal authority to impose common carrier obligations on
certain CQ pipelines that cross federal land. With regard to state law, the
situation is more complex, with varying forms of carriage responsibilities being
imposed on C@pipelines depending on a number of different factors.

121 Id. citing JOHN BARRIE ET AL., CARBON DIOXIDE PIPELINES. A PRELIMINARY REVIEW OF DESIGN
AND Risks (2004), http://uregina.ca/ghgt7/PDF/papers/peer/126.p8ée alsoCommission Staff Working
Document Accompaniyng Proposal For A Directive Of The European Parliament and Of The Council On The
Geological Storage Of Carbonidxide Summary Impact AssessmeBtR. PARL. Doc. (SEC55) 11 7677
(2008) citing John Gale and John Davidsofransmission of CO2: safety andomomic consideration®29
ENERGY 1319, at 13194328 (2004).

122 For more general discussion of €fpeline design considerations IPGBECIAL REPORT, supra
note2, at Ch. 4.

123 Vermont Agency of Natural Rev. U.S. ex rel. Stevens, 529 U.S. 765, 778 (2000).

124 Ex parteMcCardle 74 U.S. 506, 514 (18683¢ee als&5t e e | Co. v. Citizens For Better
83, 94 (1998juotingMcCardleandciting other cases.

125 McCardle 74 U.S. at 514.
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a. Jurisdictional status under the Interstate Commerce Act and the
Natural Gas Act: the Cortez rulings

i. CO, Pipelines under the Interstate Commerce Act.

When originally adopted in 1906, the Hepburn *Acadded regulation of
oil pipelines as common carriers to the-présting regulatory responsibilities of
the Interstate Commerce Commission (ICC). The statiginally extended the
provisions of the Interstate Commerce Act
trarsportation of oil or other commodity, except water and except natural or
artificial gas, bTheeracaworsingmffthe fCA pipeliné i nes . o
provisions changed several times over the years due to the transfer of oil pipeline
regulation to the Federal Energy Regulatory Commission (FERC) in 1977 under
the Department of ergy Organization A¢t® and the recodification of the US
Code in 1978 (whictd el et ed the qualifiers HAnatur al
excl usion of simply fgaso). Foll owing t
ju i sdiction over oil pi pelines, whil e t
t han wat er™ remained, sbjeotrto remildtidh under the Interstate
Commerce Act®® As a result there was a question as to the regulatory status of
other naturally occurring gases (including helium ang)C@d the exclusion of
Anatur al or ar t i f-heatingadasesptd svére matwrally u d e non
occuring gas such as G@

This was the question presented by a pair of requests for declaratory order
filed with the ICC nearly thirty years ago on behalf of Cortez Pipeline Company
and ARCO Oil and Gas Company in conjunction with thiestruction of a new
interstate C@pipeline’® Cortez sought a ruling from the ICC that its pipeline
would not be subject to common carrier regulation under the ICA while a similar
petition for a declaratory order was submitted by ARCO Oil and Gas Company
In view of the precedential nature of the filing, the ICC invited general public
comment on the requests before rufiffyBased on its legislative analysis, the
ICC published a tentative conclusionthat®as a fAgaso within the
the applicake statute and therefore not subject to its jurisdictidniiThe plain
meaning of the... act... is that the universe of gas types classified by origin or
source was excluded. It is therefore our tentative conclusion that we lack

jurisdiction over the trasportation of [C@ by pipeline™**

126. 34 Stat584, 59th Cong., 1st. Sess. 1, ch. 3591, enacted June 29, 1906.

127. Id.

128 Section 402 (b) of the Department of Energy Organization Act, originally codified at 42 U.S.C. 7172
(b), repealedby Pub. L. 103272, 108 Stat. 1379 [hereinafter DOE Organizatiot].A

129, 49 U.S.C. 15301(a) (2006).

130 Id.

131 Seegenerally Cortez Pipeline Company45 Fed. Reg. 85177 (Dec. 24, 1980) (Petition for

o]
hese
he t

r

r

Declaatory Orderi Co mmi ssi on Jurisdiction over Transportation of Carbo

DeclaatoryOr der 0) (i nt er n a lArcaQil ara Gas Conpangbriredt Reg 8805 (Marn 26,
1981) (Petition for Declaratory OrdérJurisdiction Over Interstate Pipeline Transportation of Carbon Dioxide)
( filkal Decl ar at or yCofder-Atm Fita) Dedlahatery @rdedn a f t e r

132 Cortez Pipeline Company5 Fed. Reg. 85177.

133 Id.

134 Id.
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Following the opportunity for public comment on its tentative conclusion,
the ICC issued its final declaratory order affirming its tentative ruling and
declaing that the interstate pipeline transportation ok @& is nbsubject to its
jurisdiction®*®

A final legislative change took place with the Interstate Commerce
Commission Termination Act of 1995 (ICC Termination Act), which abolished
the ICC, created the Surface Transportation Board (STB), and made a humber of
otherchanges®® The termination of the ICC and creation of the STB made no
change in the substantive law governing pipelines, retaining the existing
formulation that jurisdiction extended to the interstate transportation by pipeline
of fa commodwattye ro t hddarEhetsaviagsoprasian®of the
ICC Termination Act effectively confirmed the ongoing validity of the prior
declaetory orders as section 204 of the ICC Termination Act specifically
provides that all orders and determinations issueithéyCC in the performance
of a function that was transferred to the ST
continue in effect according to their terms until [changed] in accordance with
[ t he ]"® Aceoningly, it seems clear under current law that tHergtate
transportation of supercritical Gy pipeline is not dject to STB regulation
under the ICA>®

135 CortezArco Final Declaratory Ordersupranote 131.

136 Interstate Commerce Commission Termination Act of 1995 (ICCTA), Pub. L. Ne83,0409 Stat.
803(1995) [hereinafter ICCTA].

137. As amended by the Termination Act, section 15301 of the Interstate Commerce Act, 49 U.S.C.
15301(a) (2006) provides in material part that the Surface Transportation Board has jurisdiction over
fit r artatisrpby pipeline, oby pipeline and railroad or water, when transporting a commodity other than
water, glds, or oil .o

138 ICCTA, supranote 137, § 204(a). The saving provision was not included in the codification of the
Termination Act, but may be found in the notesthie codification of the sections establishing the Surface

Transportation Board (STB)ld. As recognized by the STB iotideel f, the saving
that |1 CC precedent applies to the Boamahce®ockeSNor f ace Transp. B
32481 (Aug. 7, 2001), available at

http://www.stb.dot.gov/decisions/readingroom.nsf/389e96bb615974918525653f005497a0/9cc76279022bab008
5256a8e006bfb45?0penDocumeBee als®urface Transp. Bd., Class Exemption For Motor Regsdntra
Corporate Family Transactions, Finance Docket No. 33685, (Feb. 18, 20@@jilable at
http://www.stb.dot.gov/decisions/readingroom.nsf/UNID/4B9598F2477DF0828525688900662DA5/$file/3032
5.pdf (under section 204(a) of ICCTA, ICC precedent in effect on the afatmactment of the ICCTA
continues in effect until modified or revoked in accordance with law).

139 A 1998 report from the General Accounting Office (now Government Accountability Office)
appears to have introduced some confusion on this pdihS. GENERAL ACCOUNTING OFFICE, SURFACE
TRANSPORTATION ISSUESASSOCIATED WITH PIPELINE REGULATION BY THE SURFACE TRANSPORTATION
BOARD (1998). That report indicated (with no citation to any law or reference to thestanding declaratory
orders in theCortez proceeding) that COpipelines were subject to STB regulation under the Interstate
Commerce Act. Id. at 7 (including carbon dioxide among products carr
jurisdiction). The jurisdictional question was subsequently spadiifi examined by a Congressional Research
Service report that discussed the legal precedents and noted that under present law CO2 pipeligs were
sibject to regulation by the STB.See generallyADAM VANN & PAuL W. PARFOMAK, CONGRESSIONAL
RESEARCH SERVICE, REGULATION OF CARBON DIOXIDE (CO,) SEQUESTRATIONPIPELINES  JURISDICTIONAL
ISSUES(April 15, 2008 http://ncseonline.org/NLE/CRs/abstract.cfm?NLEid=2(dreinafterCRS2008CO,
PIPELINE JURISDICTIONAL ANALYSIS discussingCortezrulings by the ICCand the FERC. Subsequent CRS
reports on C@pipelines have recognized the Aamisdictional rature of CQ pipelines under current law and
explored potential resulting policy implications for new Zgipeline construction.See, e.g.CO, PIPELINES
EMERGING PoLICY ISSUES2008 supranote 120.
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ii. CO, Pipelines under the Natural Gas Act.

During the same general time period of early.@ipeline construction, the
guestion of jurisdiction waalso presented to the FERC through a request for a
declaration that the proposed interstate, @@eline would not be subject to
jurisdiction under either the Natural Gas Act or the Natural Gas Policy Act of
1978. On April 6, 1979, the FERC granted thguest:*° The FERC found that
a gas that was ninegjight percent pure carbon dioxide, with traces of methane
in the remaining two percent (which was not separated from the main
prodwct i on) was not dAnatur al gaso within the me
based its ruling in part on the chemical composition of the gas itself, its source
and ntended use in the production of oil and on the goals of the Natural Gas
Act Accordingly, the FERC6s order <clearly h
become agastmantpwamayglo under the Natur al Gas Act
operating the proposed GQipeline. In 2006, the FERC reiterated the -non
jurisdictional nature of CEpipelines in the context of granting abandonment of
a natural gas pipeline by sale for conversm@0, transportatior:?

b. Carriage obligations under Mineral Leasing Act of 1920.

A different type of regulatory obligation may arise in the event that a CO
pipeline receives a righif-way authorization issued by the BLM to cross
Federal lands subjecbtthe Mineral Leasing Act of 1920 (MLAJ® In Exxon
Corp. v. Luja* the court reviewed a BLM decision to issue a rghtvay
across federal land in Wyoming for a proposed, @ipedine for EOR purposes
under sectiortwenty-eight of the MLAI" rather tharunder the Federal Land
Policy and Management Act (FLPMA3 (which was the authorization that the
applcant had requested). The importance of the BLM decision lay in the fact
that the MLA makes a pipeline (and related facilities) thatuthaized under
that act a Acommon carrierdo and expressly re
transport Awithout di scriminationo all Aoil
fi wi t hlegand to whether such oil or gas was produced on Federal er non
Feder al' Seciondwsaty-éight does not mention rights of way for €O

140, Cortez Pipeline Co 7 F.E.R.CY 61,024 (1979).

141 I|d. at§ 61,042( st ating that jurisdictional Aresul t [ was] reache
production, the use of the production, and the actual ¢t&incomposition of the production involved, in light
of the goals of the NGAO?J) .

142 Southern Natural Gas Casupranote?26.

143  Mineral Leasing Act of 1920 (MLA), codified as amended, 30 U.S.C. § 185 (2006).

144, 970 F.2d 757 (10th Cir. 1992) [hereinaftejan).

145 30 U.S.C. § 185 (2006).

146 43 U.S.C. § 1761(a)(2) (2006).

147. Section 28 of the MLA provides, in relevant part, as follows:

(a) Rightsof-way through any Federal lands may be granted by the Sscret the Inérior or

appropriate agency head for pipeline purposes for the traassporof oil, natural gas, synthetic

liquid or gaseous fuels, or any refined product produced therefrom to any applicant possessing the

qualifications provided in sectidtB1 of this title in accordance with the provisions of this section. . .

(n(2) Pipelines and related facilities authorized under this section shall be constructed, operated, and
maintained as common carriers.
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specifc al | vy, but rat her addresses rights of wa
natural gas, synthetic liquid, or gaseous fuels, or any refined product produced
theref r o'fiThé applicant inLujanargued tat the BLM had previously issued
right of way authorizations for a GQipeline under the FLPMA (which, as
not ed, has no comparable common carrier proyv
gas o i n s eightdfthenMLA referred ty hydrocarbon gases/pand
did not include C@'*
The BLM disagreed and in affirming the agency, the court of a peals

upheld the interpretation that for purposes of the MLA,,€CGs finat™Ur al gas. 0

The court found that the term finatur al gaso
that the BLMés interpretation was a per mi ssi
The <court rejected the argument t hat BLMGS
inconsi st ent wi t h t ICertezRhBtRCGQG ss rmuwlti niign aitrur al gas

within the meaning of the Natal Gas Act, stating that the differing
interpretations of the word fAgaso by agenci e
no bearing on the & a r t metampretation aof the 1914 Act or of the related
Mineral Lands Leasmg Act, and do not make the Departné s practice
internal i nconsistent. 0

The applicant |nLu1an had also raised a policy argument to support its
textual claims that may arise again in the context of future carbon regulation.
The applicant asserted that a common carrier requirement wodldy burden
industryos umeuriod CQineEEOR oparatibng and indeed would
create perverse incentives to use artificial or manufacturegdtia® would not
be subject to the MLAOGSs Luoanpowmylnowevexr,r r i er pr ovi
foundt hat assessing the wisdom of such consi det
l eft to 'Pdnerejecipetmeangumént.

Summarizing the applicable federal regulatory landscape as of 2008, it
seems fairtosaythat G@ i pel i nes are nerigheundierommioa c a
Int er state Commerce Act nor Ainatur al gas com,

(2)(A) The owners or operators of pipelirashject to this section shall accept, convey, transport, or
purchase without discrimination all oil or gas delivered to the pipelin®uiiregard to whether such
oil or gas was produced on Federal or-kederal lands.

30 U.S.C. 88 185(a), (n(1), (@) (2006).

148 1d. 88 (a).

149 Lujan, supranote 144, at 760.
150 Id. at 763.

151 |Id.

152 |d. at 762.

153 Id. at 763.

154 Students of the natural gas industry will immediately recognize in this ruling the potential peril of a
bifurcated market developingr CO, sales and transportation in which operators seek to preserve a favorable
regulatory status by contractually prohibiting shippers from commingling a different regulatory class of
othawise-fungible CQ due solely to adverse regulatory consequetitascould result.See, e.g. California
v. Lo-Vaca Gathering Co., 379 U.S. 366 (1965) (finding that commingling of intrastate gas in interstate natural
gas pigline subjected the otherwise intrastate gas to Natural Gas Act regulation); 15 U.S.C. @8d4{sipn
of the Natural Gas Policy Act of 1978 making unenforceable certakt@aminingling contractual provisions).

See alspJames H. McGrewAmerican Bar Assosdtion, F.E.R.C. 1§2003); Process Gas Consumers Group V.
U.S. Dept. of Agriculture, 69&.2d 728, 764 (D.C. Cir. 1982) (noting that Congress intended through NGPA to
merge a fAbadly bifurcated marketo).



456 ENERGY LAW JOURNAL [Vol. 29:421

Act . They may however be fAcommon carrierso
Federal land that is subject to that act, and (b) if the BLM issues right of way

authorizgion under the MLA rather than the FLPMA. The operation of, CO

pipelines remains subject of course to other generally applicable federal law.

c. Regulation under state law.

Although not generally subject to federal economic regulation (with the
exceptionsnoted above), Copipelinesare subject to considerable oversight at
the state level and may be common carriers in some jurisdictions but private
contract carriers in others. In at least one state, the operator is given a choice of
regubtory regimes. Ractitioners researching these issues will need to examine a

pat i cul ar pipelinebés status under relevant st
There is, of cour s e, no single definition

term has been used in court decisions going back hundredsaisf iyeboth

America and Engl and. As put by one court, fi

more ancient or mor e w9 Ibmoslern times, thtehan t hat of

term has been generally used to mean a business that is required to serve all

customers to the extent of its capacity at reasonable rates. The term common

carrier has also been used to define instances where a carrier is in effect an

insurer of goods entrusted to it for carriage (such that a common carrier was

general |l y hley dl itaoblbed fifsarr ilcadss of goods duri
fault while private carriers were liable only in the event a loss was caused by

their negigence).

The question of how a business becomes subject to these obligations varies
to some degree among féifent jurisdictions. Prior to the twentieth century, it
was principally courts that imposed common carrier status on particular
budnesses (as discussed below). Over the last 100 years, legislatures have
largelyi but by no means entirelysupplantedtte courts.

i. Common carrier status by statute.

Where a legislature has adopted a regulatory scheme for common carriers
of one type or another, the question of whether a particular company is a
common carrier is usually a fairly straightfeard matter of iher interpreting a
statutory definition or reviewing the facts to see if the carrier in question comes
within the terms of the statutéThe states began to address,@@duction for
EOR purposes several decades ago. In several states, the legigatrted
laws specifically designed to address and encourageb@sed oil production,
including favorable tax treatment and mechanisms for obtaining a right of
eminent domain to acquire rights of way for Q@pelines®®
e In Texas, for example, the Texaegislature in 1991 enacted
legislation which brought C©Oand hydrogen pipelines under
common carrier regulation by the Texas Railroad Commission
under certain defined circumstances. Under the Texas statute, the

155 Semon v. Royal Indemnity Company, 279 F.2d 737, 739 (5th Cir. 1960).
156. Issues related to eminent domain are also implicated in theséiou of rights to underground
staage and are discussed in this context in Section III.E.
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grant of eminent domain is not limited to €@ipelines that are
transporting for EOR purposes, but applies to any pipeline
transporting CQ@ As codified, the statute decl
carriers have the right ®and power of
includes within the definition of common rceer a person who
ifowns, oper ates, or manages, wholly or
transportation of carbon dioxide or hydrogen in whatever form to or
for the public for hire, but only if such person files with the
commission a writtencaeptance of the prosions of this chapter
expressly agreeing that, in cons@tan of the rights acquired, it
becomes a common carrier subject to the duties and obligations
conferred or i mpo'¥ eHencd yhe Jtatutee st at ut e]
effectively offers a pipeline developemaoption to be either a
private contract carrier or a common carrier, while rafiig eminent
domain power to those that elect the common carrier option.
e The Mississippi C@legislation dates from 1984. The Mississippi
statuté® is more limited than the Tes law in one respect, as it
limits the availability of eminent domain for the construction of
CO pipelines t o fot hise im eonnecdticm with ar e i
secondaryor tertiary recovery projects locatedthin the stateof
Mississippi for the enhanced reaery of liquid or gaseous
hydrocarbong'® In addition to providing for eminent domain, the
legislation also: granted a tax exemption from ad valorem taxes
(except school taxes) for G®ased pipelines and related
equi pment t hat was huas ermhandéd ol connecti ol
recoery project i n th®, elninattde o f Mi s si
severance taxes aertainCO, used for enhanced oil recov&ty
and reduced the severance tax applicable to oil recovered by use of
CO, from six to three peent’®
e The Louisiana tatute allows the expropriation (which is to say
condemat i on) of {heppipgeor magketirigof carbén
dioxide for usein connectionwith a secondargr tertiary recovery
project for the enhanced recoveryof liquid or gaseous

157. Tex. Natural Ressources Code A8n111.019(a). For a review of Texas law governing exercise of
eminent domain powers by common carrier pipelines genesathygenerallyLaura HanleyJudicial Battles
Bet ween Pipeline Compani es ssafily Who Wing, BotvBy elowsMucl37 t 6 s No't Nece
HousToNL. Rev. 125 (2000).

158 Tex. Natural Resources Code Ann § 111.002(6).

159 Miss. Code. Ann. § 1P7-47 (1984). See alsdVliss. OIL AND GAS BOARD, STATUTES, RULES OF
PROCEDURE STATEWIDE RULES AND REGULATIONS 5, 45 (June 30, 2008),
http://lwww.ogb.state.ms.us/docs/RuleBook2008.piing Miss. Code Ann88 531-3, 533-159). While the
rules of the Mississippi Oilrmrd Gas Board in its Rulneldiogpckrbod didxidene t he term fga:
the only rules on eminent domain relate to construction of underground storage facilities, not transportation
pipelines. Id.

160. Miss CODE. ANN. § 11-27-47 (1984).

161 Id. §27-31-102.

162 Id. § 2725-703.

163 Id. § 2725-503. See generallphell Western E & P, Inc. v. Board of Supers of Pike County,
624 So. 2d 68, 731 (Miss. 1993) (summary of 1983 legislation).
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hydrocarbons appred by the commissionerof conseration.o'®
The exercise of that power is conditioned, however, on approval of
the enhanced recovery project by the commissioner of conservation
and isslance of a certificate of public convenience and necessity for
the pipelne!® In contrast to the Mississippi statute, the Louisiana
law applies even if the COtransporétion for underground
injection is in connection with projects in other states or
jurisdictions as well as Louisiar®. | n t hatthecase, f
commi s s i o na shallsconsigt pfrcomfirmation that the
applicable regulatory authority of that state or jurisdiction has
approved or authorized the injection of carbon dioxide in
association with such project®
Other states with significant GQOoperations also have guisions for
pipeline right of way acquisition and define the carriage status ot CO
pipelines®®

ii. Common carrier status and eminent domain under the common
law.

Before statutes were commonly adopitdolt continuing to the present day
T courts have onazasion found businesses to be common carriers under the
common law. With regard to how a business becomes subject to carriage
obligat i on s, the traditional view holds that a
Aocnbr act 0 carricemmorganid r bebemebst affihol ds i tself
public as a common carrier, as by posting rates and offering to carry for all.

The Louisiana Court of Appeals has quoted, with approval, the traditional
view, as stated in a legal encyclopedia:

A private carrier is onerho, without making it a vocation, or holdingself out to

the public as ready to act for all who desire his services, undertakes, by special

agreement in a particular instance only, to transport propertyrsomse from one

place to another either gudtously or for hire. Private carriers are distinguished

from common carriers in respect of (1) the obligation to carry anth¢ liability

for loss or injury. Private carriers do not undertake to carry for all persons

indiscriminately but transport onfipr those with whom they seem fit to contract,

and are liable for only such loss or injury as results from a failurexéocise
ordinary care, whereas common carriers undertake to carry any and all members of

164 LA.REev. STAT. § 19:2(10) (2007).
165 1d.8§304(c)(¥ ) (a) (2007) . The Commi ssioner is also tasked At
and operation of pipelines transmitting carbon dioxide to serve secondary and tertiary recovery projects for
increaing the ultimate recovery of oil or gas, including theuance of certificates of public convenience and
necassi ty for pipelines servinld such projects approved hereunder
166. Id.
167. Id. at § (b).
168 For a review of state legislative action governing CCS as of early 2008 enerall\5tate CCS
Progress supranote 36 (discussing in particular Wyoming, New Mexico, California, North Dakota, Texas,
and Kansas).
169 A contrasting line of cases referenced below provide instances in which courts have imposed
common carrier status because of the nature of the service it providesgaursb it enjoys an important
publicly-granted benefit such as a legal monopoly, achigse, or a right of eminent domain.
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the publ'gowho desire such service, and edglé as insurers for the loss or injury of
propert

Similarly (although applying a federal statute), a Federal District Court in
New Orl eans endorsed the HAholding outo stan
at ri buteso that characterize a common carriert

First, it carries persons and goods belonging to others for their benefit and for hire.

Second, it must hold itself out as ready to engage to carry for persons generally and

as willing to engage in the transportation of goods or persons for hire as a public

emgoyment. Those who do not hold themselves out as willing to serve the public

indiscriminately are not common carrier§he distinctive chaacteristic of a

common carrier is that it undertakes to carry for all peopléf'ﬂfni'ntly.171

In Texas as well, in aettision that prelates the legislation governing €O

pipelines, the courts have applied the Ahol d
Whether the business conducted by a pipe line company is actually that of a
common carrier is a question of fact. 4 Summ@s, AND GAs 321, § 751. If, in

fact, the line is available to all producers seeking its ser"l'/ictba%és, to the phlic
generallyi it is a common carrier. Otherwise it is a private cartiér.

The same view has been adopted under some federal law. For example, in
National Association of Regulatory Utility Commissioners v. Federal
Commuication Commission, (NARUC ,)the court construed federal
communications law where the federal statute regulated communications
ficommon carrierso but '&iTkeD.rCoQircuititeefei ne what t h
strongly endor sedithahtlee cdintoo ¢adiér s@neavliot 6 t est
undertakes to carry for all people indifferentlyf i ndi n g it fessential o
fi g u-public charactermplicit in the common carrier co e p'f The court
relied inter alia on the aboveited cases applying Mississippi and Louisiana
law!™ 1t reiterated its holding MARB®nth | ater i
1o :

Nor is it essential that there be a statutory or other legal commandment to serve

indiscriminately; it is the practice of such indifferent service that confers common
carrier status. That is to say, a carrier will not be a common carrier where its

170. Portier v. Thrift Way Pharmacy, 476 So. 2d 1132 (La&d@h.1985)quoting13 Am. Jur. 2d Carers,
§ 8, 565.
171 Ciaccio v. New Orleans Pub. Belt RR, 285 F. Supp. 373, 375 (E.D. La. 18G#)dsis added)See
alsoHome Insurance Co. v. RiddeBl52 F.2d 1, 4 (5th Cir. 1958) (emphasis added). While the Ricloiait
was a federal appeals court, it was applying Mississippi law. Note that federal courttedppylaw when
deciding federal cases, batatelaw (of the state in which they sit) when they decide cases that are before them
only because the litignt s are from different states (known as fAdiversityo
while federal decisions applying federal law may be consulted by a state court, the state court is normally not
bound to apply the federal decision in determirstage law. Further, while federal cases applying state law in
diversity cases are certainly relevant, it is ultimately only a state court that can definitively declare state law in
the event of a conflict on some particular point as to the applicablefride in the state. Because common
cariage is a matter so weighted by history and basic questions of state control of business, federal cases on this
topic must be handled with some care asiptsprecedents.
172 ChinaNome Gas Co. v. Riddle, 541 S.2d 905, 908 n.5 (Tex.Civ.App. 1976).
173 Nati onal Ass'n of Regulatory Uti I52{D¢.CC.A%&6r s v. FCC, 525
(footnote omitted) [hereinaftédARUQ.
174 1d.
175 Id. at 641 n.558 citing Riddell, Ciaccio, & Semon v. Royal kwinity Co. 279 F.2d 737 (5th Cir.
1960).



460 ENERGY LAW JOURNAL [Vol. 29:421

practice is to gke individualized decisions in particular cases whether and on what
terms to serv.

Many other cases are to the same effécnd indeed, prior to the New
Deal in the 1930s, there was even a line of US Supreme Court cases that held
that an existing private contract carrier could not be converted into a common
carrier fAbyemeomMhedos| at i

There is a contrasting line of cases that looks to the nature of the service
provided, rather than to whether the provider holds itself out to serve the public
generally. The Federal Communications Commission produced a virtual
morograph onthe topic in 1981 (in an apparent effort to respond to the D.C.
Circuit dsNARWA land MARYC I)."1 Hence the grant of eminent
domain power to a business has certainly been viewed at times as justifying the

176 Id. at 608609 n. 3334 (internal citations omitted).

177. See e.g, Woolsey v. National Transp. Safety Bd., 993 F.2d 516 (5th Cir. 1993) (crucial
determirgtion in assessing the status of a carrier is whetiecarrier has held itself out to the public or to a
definable sgment of the public as being willing to transport for hire, indiscriminately); U.S. v. Stephen Bros.
Line, 384 F.2d 118, 12223 (5th Cir. 1967) (salient characteristic of a common carriénas he must be
engaged in the business of carrying goods for others as a public employment, and must hold himself out as
ready to engage in the tgoortation of goods for persons generally and holds himself out as ready to engage in
the transportationf@oods for hire as a publierployment and undertakes to carry for all persons indifferently
and to state it conversely, those who do not hold themselves out as willing to serve the public indiscriminately,
are not comon carriers); Semon v. Royal IndeitgrCo., 279 F.2d 737 (5th Cir. 1966iting Home Insurance

Co. v. Riddel I, 252 F.2d 1, 2 (5th Cir. 1958), for principle
ficomes about from the nature of actéristicdf @adodmoncarrierist 0 and that At}
that he undertakes to carry for allpeopiéi f f er ent | y o ; St at e -AtlanticTewing Ut i | i ti es Comm
Corp, 110 S.E.2d 886, 889 n. 6 (N.C. 1959) (definition of a ¢
clealysét | edo i n that a common carrier is fone who holds himself

business of transporting persons or property for others for compensation from place to place, offering his
services to such of the public generalyac hoose t o empl oy him and pay his chargeso
Line, Il nc. v. Mc Kesson & Robbins, Il nc., 89 N.E.2d 3, 5 ( Mass
himself out as frnishing transportation to any and all members of the public who desiteservice in so far
as his facilities enable him to perform thevéee, while a contract carrier does not furnish transportation
indiscriminately but furnishes it only toseeblspse with whom he
Las Vegas Hatenda, Inc. v. Civil Aeronautics Bd., 298 F.2d 430 (9th Cir. 1962); East Coast Flying Serv.
Enforcement Riceeding, 46 C.A.B. 640 (1967); M & R Inv. Co., Inc. v. Civil Aeronautics Bd., 308 F.2d 49
(9th Cir.1962); Arrow Aviation, Inc. v. Moore, 266.Z€ 488 (8th Cir. 1959); Southeastern Aviation, Inc.
Enforcement Riceeding, 32 C.A.B. 1281 (1961); Consolidated Flower Shipments, Inc., 16 C.A.B. 804 (1953);
and, Intercorihental Enforcement Proceeding, 41 C.A.B. 583 (1965).

178 Washingtorex rel.Stimsa Lumber Co. v. Kuykendall, 275 U.S. 207 (1927). It is established that,
consistently with the due process clause of the Fourteenth dkngem, a private carrier cannot be converted
into a common carrier by mere legislative commalei citing Frost Truck ng Co. v. R. R. Commén, 271 U
583 (1926) and Michigan Pub. Utilities Commbén v. Duke, 266
regubtory interventions in transportation industries over the course of the 20th century, these cases may be
primarily of historical interest.

179, App. B, Definition of Common Carrier Common Law Background, In the matter of policy and rules
concerning rates for competitive common carrier services anidiés authorizations therefore, 46 Fed. Reg.
10,924, 10,955 (1981 hgreinafter FCC Appendix B]. The FCC reviewed cases beginning withyangerrin
1348 and traced six centuries of common carriage law, repeating thkneeth and ofterquoted Eglish
legal commentary of Lord Hale addressing seaports from the 1600ssas bie s ses t hat are faffected w
publ i ¢ Ild.riting tor $1aleDé Portibus Maris 1 HARGROVELAW TRACTS 77-78 (1787).
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impostion of common carrier duti¢d? As argued by one turof-thetwentieth
century kgal scholar:
[Tlhe potential general usefulness of an undertaking to the members of a
community justifies the grant of the power of eminent domain for the furtherance of

the undertaking, and the acceptantesuch a grant carries with it 5:%?1 duty to use
such powers reasonably and impartially for the benefit of all applicants.

In view of the extensive history of contract and common carriage,
practitioners researching GOpipeline carriage issues will wanb treview
carefully the applicable state statutes and judicial and regulatory precedents.

3. Role of tax qualification as master limited partnerships fos @lines.

As is the case with oil and natural gas pipelines, pipelines carrying
natrally-occurrirg CG, for EOR purposes today are frequently structured as
master limited partnerships in order to qualify for single taxation of their income

under section 7704 of the Internal Revenue Code ( nder section 7704,

a patnership may qualify for exemypth from taxation as a corporation if ninety

pecent , or mor e, of its gross income is Aqu
subsetion (d). Of relevance here, paragraph (d)(1)(E) of section 7704 provides

qual i fying status for i mocomatandigaiesoufrcemod
The term Aminer al or natur al resourceo is fu

relevant heré$* as a product qualifying for percentage depletion under section
613 of the IRC. Hence, when the Internal Revenue Service (IRS) ruli€BR
that CQ produced from a well is subject to percentage depletion as a nfifieral,

180 Western Union Telegraph Co. v. Call Publishing Co. 181 U.S. 92, 100 (1901). The court there
stated that common carrieassr e per f or mi ng a mpdowed bycthe state with some oditsd ar e fe
sovereign powers, such as the right of eminemdi nd. 0 As a resul t, reasoned the court
have equal rights both ildh The eosrpfeucdtthe public sewicewbligatonsaan d char ges . 0
exist nder federal law notwithstanding the absence of any statutory regulation.
181 Charles K. BurdickThe Origin of the Peculiar Duties of Public Service ComparfiésoLum. L.
ReEv. 514 at 629 (1911)aé quoted in James B. SpetaA Common Carrier Approach to Internet
Interconnetion, 54 FED. Comm. L.J. 225 (2002)). The above discussion is a bare dribble from a cenidey
river of law review articles, cases, and entire books devoted to common carfi@gen introduction to the
literature, see, e.g.LARS GORTON, THE CONCEPT OF THECOMMON CARRIER IN ANGLO-AMERICAN LAW
(Laromedelaférl 1971) (1971); Bruce Wymarhe Law of the Public Callings as a &idn of the Trust
Problem,17 HARV. L. REv. 156 (1904) Peter K. Pitsch & Arthur W. Bresnaha@@pmmon Carrier Regulation
of Telecommunications @wacts and the Private Carrier Alternativd8 FED. CoM. L. J.447(1996).
182 26 U.S.C. § 7704 (2006).
183 Prior to a recent amendment in 2008 discussed belovigthre qualifying incomewas defined to
includes: Aiincome and gains derived from the exploration, d
refining, transportation (including pipelines transporting gas, oil, or products thereof), or the marketipg of a
mineral or natural resource (including fertilizer, geothermal energy, afdeir 26.UdS.C.8 7704(d)(1)(E).
As noted below, the law wammended by the Energy Improvement and Extension Act of 2008, Pub.-L. 110
343 div. B [hereafter théiEnergy Impreement and ExtensioActd], section 116 of which inserted the term
findustrial source carbon dioxde r i or t o the .phrase fand ti mbero

184 The full definition of Ami ner al or natur al resourceo is
which a dedudon for depletion is allowable under section 611; except that such term shall not include any

product described in subparagraph (A) or (B) of section 61:
referenced exalsions in subparagraphs (A) and (B) exclude! ve fisoi |, sod, dirt, turf, water,
Aiminerals from sea water, t hde88d)@®ABprr similar inexhaustible s

185 Rev. Ruling 8217, 19821 C.B. 95. The ruling also found that €Os not a figaso for purposes
severalo her sections of the Code that refer to fAoil or gas, o0 fi.i
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it effectively confirmed the exemption from taxation as a corporation foy CO
pipellziarges. The same result was reached seven years later in Revenue Ruling 89
126:

The question hd been raised in congressional hearings on, @iPeline
issues, however, as to whether pipeline transportation revenue derived from
anthropogenicCO, produced from an industrial source would continue to meet
these statutory requiremenf8.This unertainty suggest that existing C@
pipelines structured as master limited partnerships (Midjht not transport
anthropogenic C¢) or would do so only at significantly higher tax costs than
those incurred by other pipelines. Hence, failure to resbigetdx issuecould
have induced operators of MLPowned CQ pipelines to prohibit the
commingling of material volumes of anthigenic CQ in pipelines already
carrying naturallyoccurring sources of GO This situatiorwould have beethe
converse of thene discussed above in which, aoffogenic sources of GO
may have a preferred regulatory status under the MLA that may lead operators of
pipelines carrying anthropogenic €@ prohibit the commingling of natural
sourced CQtending to creata regulatoy-induced bifurcation of COpipelines
that could discourage the development of an integrated pipeline grid.

The issued was addresd®dthe Congressoweverjn October of 200®y
enactment of thebovecited Energy Improvement and Extension Act, which
(among anumber of provisions affecting carbon capture and stpriagkides a
provison peci fically including finabawvest rri al sour c
quotedd ef i ni ti on of .0ATha rew prévisionnttgs appearsoton e
avoid the risk of a teinduced bifurcationevolving between CO2 pipelines
carrying naturallyoccurring CO2 and those carrying anthropogefi©?2
captured from industrial facilities or power platitst couldhavediscouragd
the integration of anthropogenicCO2 sources with egiing pipeline
infrastructure.

referring to hydrocarbonsld. Thus, while C@does qualify for percentage depletions as a mineral or other
natural esource, it does not qualifyfarer t ai n i ntangible drilling expenses that ar
under other provisions of the Codiel. The ruling states in relevant part:

Although in the physical sense €8 a gas, it is not the gas referred to in the term 'oil and gas wells

in sections 263(c), 611, 613 and 613A of the Code. The gas referred to in these sections is

hydrocarbon gas. The G@& an exhaustible natural deposit but is not specifically referred to in any

of the categories named in paragraphs 613(b)(1) througfh@, it falls in the category of all other

mineral described in section 613(b)(7) and is eligible for percentage depletion at the rate of 14

percent. Section 613A does not deny percentagetidepfor CQ..
Id.

186 Rev. Ruling 89126, 1982 C. B .CO,9eBervgsfin the ground are an exhaustible natural
resource not only under section 613(b)(7) of the Code, but also under section 616. Furthermore, because wells
drilled for the production of CQare not oil and gas wells, the costs of Q@lls are noexcluded from the
applicati on oating26¥.8.C. 85603(bE7), 616 @P06)).
187. The Policy Aspects of Carbon Capture, Transportation, and Sequestration and Related Bills, S. 2323

and S. 2144: Hearing Before the Senate Comm. on Energyatndal Resources, 110th Cong., 2d Sess. (Jan.
31, 2008), at 59, (statement of Ronald T. Evans, Senior Vice President, Reservoir Engineering, Denbury
Resources, Inc.). Legal i on t o amend section 7704 to include dAindustrial
definition of fAqualifying incomeodo for partnerships was intro
Id.
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4, Design and operational requirements of 0
pipdl i neso and Ahybrid pipelines. o

It is also important to consider the operational imperatives of gp{p@line
built to support EOR oil production projectsdathe issues regarding appropriate
operational terms and conditions. As will be seen these differ substantially from
the operational requirements likely to leguired of CQ pipelines used solely
for CCS purposes. To understand these issues, it isuhetp review the
opemtional dynamics of a COpipeline used for EOR purposes, to compare
thosegnami cs to the requirement gpipelifte a hypot het |
that is designed exclusively for CCS purpo$eand then explore the more
pragmatic cae; in which, a C@ pipeline originally built for EOR could
gradually accomodate industrialhicaptured C@ into its opeations and
transition over a period of yearsor even decades from incidental storage
from EOR operationsowvard the CCS model. Weill refer to these models as
an AEOR pipeline, 0 a ACCS pspeptigelyi Ase, 06 and a n
discussed below, there are fundamental differences between an the EOR pipeline
and a CCS pidine and indeed, in certain respects operationalireapents pull
indirecly pposite directions, while a Ahybrido pifg
compromise these differences. These differences will need to be recognized and
taken into account in any successful regulatory system for CCS pipelines.

a. TheEOR pipeline model.

As suggested by the above discussion, an EOR pipeline is focused on
sewving downstreaminterests of EOR production. For example, the sizing of
pipeline capacity, the planning for GBupply years into the future, as well as
daily operdions, are all integrated in downstream oil production operations.
Indeed, operations of an EOR pipeline will be almost entirely subordinate to the
oil production operations it serves, since that is its sole economic purpose and
the CQ is an essential &or of production, just like assuring adequate supplies
of drilling mud, production tubing, or fresh water during drilling operations. A
disruption of the CQ supply will undermine the success of the EOR production
opegtions. Thus, where the GQipeline is operated by the producer of the oil,
it becomes in effect an integral part of the oil production operations and is i
essence an extension of the production agedities. It might even be termed a
Afield extthenndriordmagelhommlage t o a fApl ant extensi ol
where a natural gas pipeline servesnglsi downstream industrial user.

Another key characteristic of an EOR pipeline is that it is sized and
opeaated to transport and inject theastamount of C@ needed to extract the
greatestamount of oil and to reycle and reuse as much of the injected, @®
possble for the intended EOR projects. A substantial portion of the initially
injected CQin one ail field can be brought back to the surface as part of the oil
prodiction stream, separated (or -@aptured) from the oil and recycled to the
CO; pipeline system for renjection either in the initial field or in a second field
where the injection, reapture and recycle process will be repeated.

In terms of geographic location and@sign, EOR pipelines run from GO
sources at present a few large reserves of naturadlgurring CQ and a very
limited number of anthropogenic sources to regioHalyated oil producing
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fields. Because of the scarcity of €€upply and the need to tain the greatest
value from the available supply, GOperators will typically try to design a GO
pipeline in phases, with future extensions planned (to the extent possible) in a
chronological developmental sequence, leading from the currently prodiiced o
field to future prospects. Thus, a £froject development requires years of
advanced planning, construction and injection of,®@&fore an operator actually
realizes any increase in oil production.

b. The CCS pipeline model.

A CCS pipeline for removim captured Cfrom one or more power plants
for permanent geologic storage is, in certaspects, the polar opposite of the
EOR pipeline. It will necessarily be operatidly subordinate to the generation
of electricity and the requirements for relialperation of the power grid into
which the power plant delivers the power. Hence, its focupstreani on the
source of C® supply at the electricity generating facility. The sizing and
location of CCS pipelines will be driven principally by the ogt@onal
requirements of generating electricity, since the ability to continuously remove
CO, will, under a regime of carbon regulation, be an essential component of
meeting the air quality or other regulatory permit for operating such plants.
Presumablyunder any system of carbon emission regulation, a generating
faci |l ity dmsange forrdmovalialt ofits C@missions will result in an
economic penalty. Either the plant must purchase emissions allowances at a
higher cost, pay a palty, or, ultimately, shut down, requiring the dispatch of a
highercost generating untf® A developer may be able to reduce the risk of
such adverse coeguences by ensuring adequate ta@y capacity of the CCS
pipeline. But, of course, this could produce ayday but not fully utilized,
pipeline that will result in higher unit costs for transgtioh. In sum, the
developer will try to optimize pipeline capacity and planned operations within
these and similar constraints. It may be that developers will teerugbt for
vertical integration in a case like this, with the pipeline owned by the dominant
power plants which it was originally constructed to séfve However, the
competing constraints are managed,maditely, the pipeline must serve the
interest of tle power plants for which it is built, for otherwise it has nonecnic
function.

Similarly, an operational problem downstream of the power glafar
example, an accidental line break or a problem with an injection well that
interrupts CQ injectionsi could force an unscheduled outage of the power
plant. This in turn could require the operator of the transmission grid to
reschedule generation activities and could be extremely expensive for the power
generator in terms of lost sales. As a result, thdiied of interruptions in the
CO, pipeline and rjection operations become a factor that must be taken into
account in the reliabty calculations of the power grid. In sum, instead of a
Afield extension |ined in tinewltetnd®e of an

188 This assumes economic dispatch of the generating units absenttherS@aint.
189 Vertical integration is one way for businesses ddrass difficult cost allocation or operational
priority requirements by contract.

EOR
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become the functional equivalent of a lengthy horizontal exhaust stack at the
generating facility.

And of course, contrary to the case of the EOR pipeline that strives to move
the minimal amount of C{nheeded for EOR operations and to @eyand reuse
as much as possible, the CCS pipeline will strive to movendgsémumamount
of CQO, that can be removed from the atmosphere and geologically stored and
will certainly not wish to take any GQOout of a storage site for recycling
elsswhere.

BN

c.The Ahybrid pipeline. o

It is likely that in many instances initial GOpipelines carrying
anthromgenic CQ from electricity generating facilities will seek to make use of
the «isting network of CQ pipelines that have been built strictly for EOR
purposes® The Off Take Agreements between the anttogemic CQ supplier
and the EOR pipeline operator will have to take thesapeting considerations
at each end of the pipeline into account and deviseatqeal terms and
conditions that allow the transaat®to proceed. Fromantractualstandpoint,
risks and costs are allocated among the parties in a way that meets business
objectives. For exaple, due to the uncertainty of potential new carbon
regulation regimes, one oil and gas operator has includéd draft form Off
Take Agreeonmeomti camt@éddc !l i zati ond provision mu
utilized in international aatracts where the vagaries of currency exchange rates
and tax legislation changes can cause havoc over the course dkeriong
contra& t . The clause basically seeks to preser\V
parties'**

From a potentiategulatory standpoint, howevei in light of proposals to
create an overall federal regulatory regime for,@@elines serving for CCS
purposedq it is extremely important for any regulatory system devised to cover
CO, pipelines to recognize these completely opposite dominant needs of EOR
pipelines and CCS pipelines. Most logically, it suggests that any new legislative

190 This phenomenon is said to be likely because to some degree it has already begun, as evidenced by
the announcements abovaipranote 29) of purchases of G@om indwstrial facilities for integration into a
CO; supply portfolio for EOR purposes. Press Release, Denbury Resources, Inc., Denbury Signs Agreement to
Purchase Additional Manufactured €Qune 25, 2007), http://www.secinfo.com/dsvrp.uDX3.d.htm.
191 ThetextofanA Ec o no mi ¢ &dreerenilpiovsartdévelaped by one of the authors (Ms.
Moore) and currently used in a number of current CO2 Offaglkeementprovidesas follows:
Taking into consideration that GGBequestration is a developing area of I, including the
applicability of Emission Reduction Carbon Credits (ERCCs) and the availability of geologic
reservoirs for C@storage, the parties hereto agree that should anyaémislrule or regulation of a
Governmental Authority take effect aftthe Effective Date of this Agreement, the impact of which
will be a material adverse economic impact tiher party hereto, both Owner and Offtaker shall
make all commercially reasonabléfoaets within a reasonable time thereinafter to amend this
Agreament so that the prior esomic parity of each of the parties is restored while retaining the
intent of the parties to perform under this Agreement. Written notice by one party to the other of the
material adverse impact of the legislation, rule or ragrashall also contain a proposal for
achieving the prior status quo of the parties.
The term fiGovernment al Aut hor ity dosecostrac andl mearesaanyi n t he definiti
federal, state, municipal or other legislative authority, gowental @partment, commission, board, bureau,
agency or instrumentalityld.
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scheme for C@pipelines shouldeiher fAgrandfather, o or
entirely and apply only to newly converted or constructed @felines that are

to be used for CCS purposes. Absent such an exemption, or grandfathering, any
tariff-based regulatory model for G(ipelines (fo example, based on an
approach equivalent to current natural gas pipeline regulation) would need to
recognize that the operational terms and conditions of an EOR pipeline must
accord operational priority to serving oil field production operations, whée t
terms and conditions of a CCS pipeline would presumably and accorityprio
instead to the equally valuable dictates of reliable grid operations anadsast
electrcity generation. Absent regulatory flexibility for pipelines seeking to
accomnodate the introduction of anthropogenic sources of ,G6to EOR
pipelines, perators may feel compelled to preclude commingling of power plant
CQO, if it will risk interfering with operations required for economic oil
prodiction.

In sum, the opeaaccess model deloped by the FERC for natural gas
pipelines since its pathreaking orders beginning in 1985i based on a pre
existing complex pipeline grid serving thousands of natural gas producers and
thousands of wholesale and large end use custdnisrighly unikely to be a
fruitful model for developing a regulatory scheme for CCS pipelines, at least in
the initial stages of infrastructure development.

D. EPA and state regulation of G@jection wells

1. Overview of UIC program and experience with,@ection wells.

Under the Safe Drinking Water Act of 1974 the EPA has developed an
UIC program governing the underground injection of fluids, including. C&s
the basic operation of the UIC program has been addressed elsewhere, (including
in a recent articlén this Journal}** we focus here solely on the applidity of
the UIC program to C@Qinjections and incidental storage in the context of EOR
operations.

The EPA categorizes injection wells under the UIC under five different well
classes. Nearly all ahe many thousand GGOnjection wells that have been
permitted by the state agencies under the UIC for EOR operations have been

192 Regulation of Natural Gas Pipelines After Partial Wellhead Decontrol, Order No. 436, 50 FR 42408
(Oct. 18, 1985), FERC Stats. & Regs. [Regulations Preambles- 1088 § 30665 (1985), vacated and
remanded, Associated Gas Distributors v. FERC, 824 F.2d 981 (D.C. Cir. 1987), readopted on an interim basis,
Order No. 500, 52 FR 30334 (Aug. 14, 1987), FERC Stats. & Regs. [RegulateEambies, 1984.990] 1
30,761 (1987), remaed, American Gas Association v. FERC, 888 F.2d 136 (D.C. Cir. 1989), readopted,
Order No. 500H, 54 FR 52344 (Dec. 21, 1989), FERC Stats. & Regs. [Regulations Preambles00034|
30,867 (1989), reh'g granted in part and denied in part, Order Nd, 560FR 6605 (Feb. 26, 1990), FERC
Stats. & Regs. [Regulations Preambles 128680] 1 30,880 (1990), aff'd in part and remanded in part,
American Gas Association v. FERC, 912 F.2d 1496 (D.C. Cir. 1990).

193 42 U.S.C. § 300(f) (2008).

194 J. Moore supranote61. See alscElizabeth J. Wilson and David Gera@aRBON CAPTURE AND
SEQUESTRATION INTEGRATING TECHNOLOGY, MONITORING AND REGULATION (Blackwell Publishing 2007).

For perhaps the most detailed review of UIC regulations as they might relate to CQO@risjémt noREOR
operationsseealso Mark Anthony de Figueiredo, The Liability of Carbon Dioxide Storage (Jan. 12, 2007)
(unpublished Ph.D. dissertation, Mass. Inst. of Tech.),
http://esd.mit.edu/people/dissertations/defigueiredo_mark.pdf.

exempt ,
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classified a¥ Mo ofthess wellslate losated ih the. Permian
Basin (in Texas, but also in New Mexico), bbetremainder are spread over
eight other states (principally Wyoming, Oklahoma, Colorado, and
Mississippi)!*® The Class Il permitting rules that govern these Wéldo not
differentiate based on the source of the fluid to be injeatedwhether the C®

is natrally-occurring or anthropogenic). Of particular relevance here, however,
the regulations limit fluid injections to those used for enhanced recovery of oil or
gas, such that an injection well operating under a Class Il permit may not be
used to cotinue to inject CQ once EOR operations have come to an end.
Hence while the existing UIC Class Il permits allow for ith@dentalstorage of

the CQ that occurs as a natural part of EOR operations, they do not authorize
incrementalstorage of C@that mght otherwise continue following completion

of EOR operations.

Under the Safe Drinking Water Act and the UIC program, individual state
governments (as well as territories and Indian tribes) may qualify to exercise
primary responsibility in implementing¢rEPA rules?® By qualifying for what
is commonly termed #dAprimacy statuso for
ter i t ori al or tribal a wrtehgourl iattyo r sbe ravneds tihne
permitting agency in implementing the permitting program

All of the states in which significant EOR operations are underway have
qualified for primacy status for Class Il Gjection wells:* In most cases, it
is the state oil and gas commission (or similar agency) that is responsible at each
state for implenenting the UIC Program for these wells. In contrast, the EPA
Regions have issued just two permits for,E®R wells (one of which was an
area permit for the Navaho Nation that may cover multiple w&fishis means
that the everyday oversight responiéipiand staff expertise in dealing with
underground injection of C&resides at present in the states, not with the EPA.
This in turn suggests that fedesdhite relations and allocation of institutional
responsibilities within the states may be among thajor issues that must be
addressed in adapting the current rules so that they can accommodd&®Ron
injections.

195 GWPC CO2 W# Survey, supranote6. Only a handful of CO2 injection wells were reported as
Class V experimental welldd.
196 The other significant COBased EOR states are New Mexico (178 wells) and Utah (130 wells).
Michigan, Kansas and Louisiana reported just a handful of CO2 (13 wells reported among all three).
197 40 C.F.R. Pt. 146, Subpart C (AA 146.21 to 146.26).

one
epfrfi e

The

interaliat o i nclude wel |l s owhiemh ainrcjeac tr efclowiedsy f[ff oi | or natural g:

(b) (2). More general information on Class Il wells ish#p://www.epa.gov/OGWDW/uic/wells_class2.html
(last visited Aug. 29, 2008).

198 42 U.S.C. 300HL. For states without programs,winose programs have been disapproved, EPA is
reqqui red to prescribe federal UI'C requir eeed2ritSC. under what
300h1(c).See also, HRI Inc. v. Envtl. Protection Agert88 F.3d 1224 (10th Cir. 2000).

199 The ERA posts a list of primacy status by well class on its website. For the currergekst,
http://lwww.epa.gov/safewater/uic/pdfs/Delegation%20status.pdf (last visited Oct. 6, 2008).

2000 GWPC CO2 Well Surveysupranote6, at 66, 74.

is k
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2. The EPAG6s Class VI rulemaking proceedi

As early as 2005, the EPA began conducting workshops grinjations
for permanent underguod storage. In October of 2007, the EPA announced its
intention to develop regations that the agency hopes would establish a clear
path for the geologic storage of €8 A series of public workshops was held
over the course of the next several monthsluding technical workshops on
issues of measuring, monitng and verifying C@storage injection&? One of
the issues raised in the EPA public consultative process was the possible impact
of a new CQ injection rule might have on the thousands of taxis CO;
injection wells used for EOR purposes. Among many other issues, the public
workshops highlighted the differing characteristics of the various possible
storage formationse(g, the presence of relatively better defined formation
boundaries in thease of oil and gas produng reservoirs as compared to saline
aquifers.j*

In July of 2008, the EPA issued a lengthy rulemaking notice (together with
various technical supporting documents) proposing to revise the UIC program by
establishing a new well atsificationi Class VIi for what the EPA terms
figgeogic sequestrationod or A GSY™ Wel | s (
proposed redbdlogied i 9 e gu dé g ttarnadontanmentoh s At
a gaseous, liquid or supercritical carbon dioxétieam in shsurface geologic
formati onso®o and does finot ? dnpgpreryl, the o its capt
proposed rule would build on the existing permit and operating conditions that
apply to the other injection well classes under the existing Wd@ram. Thus,
the proposed rule details the contents of the proposed Class VI permit
application and sets minimum criteria for selecting lelegm storage sites
(including determining the area of review and prior corrective action such as
taking action orwells in the area of review to prevent movement of fluid into or
between nderground sources of drinking water). The proposal would establish
minimum requirements for well construction (including casing asmdeating),
pre-injection logging and testingnd injection operations. The proposed rules
are analogous to existing UIC requirements, but generally more restrictive. For
example, while the existing rules that apply to Class Il wells generally prohibit
the use of i nj ect i ore nowfladuses orepropadate t coul d Ai
existing fractur es® adjacentt th ¢the drimking Wwatei ng zonef
sources, the proposed rule for Class VI wells would adopt a more conservative

Cl ass
he | on

201 Press Release, EPA, EPA To Develop Regulations for Geologic Sequestration of Carbon Dioxide
(Oct. 11, 2007) http://lyosemite.epa.gov/opa/admpress.nsf.

202 The entry portal t o EPAGSs geol ogical sequestratioc
http://www.epa.gov/safewater/uic/wells_sequestration.html (last visited Oct. 6, 2008). The site has detailed
summaries of public comments made at several of the workshops

203 Detailed summaries of public consultation workish  are available at
http://www.epa.gov/safewater/uic/wells_sequestration.html#stakeholderworkshops (last visited Oct. 6, 2008).

204. Federal Requirements Under the Underground Injection Control (UIC) Program for CarlxateDio
(C0O2) Geologic SequestratigeS) Wells, 73 Fed. Reg. 43492 (proposed July 25, 2008) [hereinafter Class VI
Proposed Rulemaking]. The proposed rule and the technical supporting documents are available on the website
at http://www.epa.gov/ogwdw000/uic/wells_sequestration.html#regdewelop(last visited Sept. 2, 2008).

205 Id. § 146.81(d).

206 Id. at tbl. VI-1.
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rule by pohibiting injection pressures in excess of ninety percent ofrtoture
pressure of the injection zoA¥. Ongoing testing and monitoring recgritents

are proposed to ensure mechanical integrity of the injection well as well as
various reports to be filed with the entity administering the UIC program in the
relevant jrisdiction®® The topics addressed in the proposed rule are
sumnarized in Figure 3 below.

FIGURE3

Proposed requirements Proposed rule

Contents of the Class VI permit application; Section 146.8

Criteria for selecting storage site, determining avéi Sections 146.8:
review and required prior corrective action (e.g. tak to 146.84

action on wells in the area of review to prev
movement of fluid into or between underground sour
of drinking water, etc.)

Well construction (including details onasing and Section 146.86
cementing of Class VI wells),

Preinjection logging and testing Section 146.87
Injection operation requirements Section 146.88
Ensuring mechanical integrity Section 146.89

Ensuring financial responsibility for corrective acti¢ Section 146.85
injection well plugging; posinjection site care and sit
closure; and emergency and remedial response

Ongoing testing, monitoring and reporting Section  146.9(
and 146.91

Injection well plugging Section 146.2

Post injection site carand site closure Section 146.93

Emergency and remedial response plan | Section 146.94
requirements

Three aspects of the proposal merit particular attention for those interested
in transitioning from incidental to incremental storage of,@®@ngthe lines
discussed above. First, the preamble to the proposeddidates that the EPA
does not intend to modify the existing Class Il rules governingigéctions for
EOR purposes, explaining that:

CG, is currently injected in the U.S. under two liwgassifications: Class Il and

Class V experimental technol ogoposalvié | | s . The requi.

finalized, would not specifically apply to Class Il injection wells or Class V

experimental technology injection wells. Class VI requiremerdsladvonly apply

to injection wells specifically permitted for the purpose of G[eologic]

S[equestration]. Injection of GQor the purposes of enhanced oil and gasvery

207. 40 C.F.R. § 144.28(f)(6)(ii)(A) (2008); Injection well operating requirements, 73 Fed. Reg. 43538
(proposed July 25, 2008Lf. proposed § 146.88(a).

208 Some of these testj and monitoring requirements appear to be impractical amdligtic and will
probably be subject to further revision during the rulemaking pdinge
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(EOR/EGR), as long as %@y production is occurring, will continue to be permitted
under the Class Il prografm.

If followed in the final rule, this approach means that if a company limits its
CGO; injections to those required for EOR purpokes effect engaging solely in
the incidental storage of G@s discussed abovethe requirementfor the new
Class VI wells would not apply at all.

Second, the proposed rule offers a limited potential transition pathway for
some Class Il injection wells to qualify as Class VI storage injection operations,
at least under certain circumstances. Thagditional mechanism is created by
proposed section 146.81(c), which provides a partial exemption for Class Il and
Class V wells from the casing and cementing requirements where the applicable
entity administering the UIC program determines that undergrsoarces of
drinking water will not be endangered. In other wardsssuming compliance
with all other aspects of the new Class VI ruildbe operator of an EOR project
would be able to use previously permitted Class Il and Class V wells for
injection purposes (rather than having to drill a new well that complied with the
Class VI well construction rules for casing and cementing). A Class Il permit
holder applying for a Class VI permit for the well would be required to comply
with all of the other requements. The conversion to Class VI status might
appear to have the effect of foreclosing the possibility of returning to EOR
operations at some future time. As discussed above, however, residual oil will
remain in an EOR reservoir at the terminatiorecbnomic operations together
with potentially valuable CQ. Hence if conversion to Class VI status in fact did
foreclose the ability to recover the €@source and use it to resume EOR
operations (gher at the initial injection site or elsewhere), EQftmtors may
be leery of transitioning from incidental storage as a Class Il well to incremental
storage under a Class VI designation. These issues are also likely to be
ventilated during the rulemaking proceeding.

A third aspect of particular interestishe proposed ruleds treat
issues arising under the Resource Conservation and Recovery Act (RERA)
and the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA or Superfund}*' The EPA recognized that the chemical content
of a particular C@stream will depend on its source and on the tedgyoused
for capture. As a result, the EPA indicated that it was unable to make a
categorical determination of whether any particular injected §f@am were
fhazar douso uasduch a detereninaf@ Raduld depend on the
composition of the particular GG&tream. As a result, the agency proposed to
effectively limit qualification for Class VI to those GQtreams that do not
include impurities that would bring the substance withie scope of the RCRA.

To accomplish this, the proposed rule simpl)
str earcdl utdee €ih az @7 16 adepted aw past bfe firdal rule, this

209 Class VI Proposed Rulemakingypranote 204, 73 Fed. Reg. at 43,502 (EPAcsjrally sought
comment on the merits of this approach).

210 42 U.S.C. §6901.

211 Id. For a discussion of how these statutes might relate to CO2 steeadelMoore supranote6l

212 Class VI Proposed Rulemakingypranote 204, at 43,535 (discussing proposed section 146.81(d)
stating that the new subpart for Class |V wells fAdoes not af
definition of a hazardous waste under 40 C.F.R. pt. 2610) .
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provision should provi depipaelineiopestorgtht | i neo st e
follow by contractually prohibiting suppliers from introducing such substances
into the CQ stream tendered for purchase, or transportation, and by requiring
full indemnification by the C@provider in the event of any breach of the quality
specifcation.
With regard to CERCLA, the proposed rule appears to defer consideration
of potential liability issues for resolution in individual Class VI permit
proceelings. As with its discussion of RCRA, the proposed rule noted that CO
itself is not listechs a hazardous substance under CERCLA, but that a given CO
stream may contain other substances (such as mercury) that are so listed. In
addition, the EPA also expressed a concern that some constituents of a CO
stream could react with groundwater to proel listed hazardous substances such
as sulfuric acid. Thus, the question of whether or not a sE@age site could
ultimately produce a hazardous substance for purposes of CERCLA depends not
only on the makeaip of the specific C@stream, but on the emeinmental media
(e.g, soil, groundwater) in which it is storéd. Because CERCLA exempts
from liabi |l ity ﬁfederallv\}/ permitted rel easeso
compliance with a UIC permit under the SDWA)the EPA sought to ensure
that its new rule woald not authorize inappropriate hazardous releases and stated
that Class VI permits #fAwil/l need to be caref
notut Wari zed inappropfiate hazardous releases.
There are several key issues of concern to anyone plaanim@iEOR
based C@injection program that are not addressed at all, however. One such
issue is the question of managing the risk of kamgn liability that might result
from owning or operating a GQtorage facility. The EPA explained that the
SDWA does not provide authority to address risks to air, ecosystems, or public
health nor to allow EPA to transfer liability from one entity to anottfeThus
while the EPA has published a supporting document that discusses various
approaches to managing longm liability issues’!’ it has not sought to
determine whether any of the various models for managing these liability issues
is appopriate.?’® In effect, the proposed rule leaves open the possibility that the
owner or operator of a CCS injection site mayhb&l responsible after the post
injection site care period has ended even though financial responsibility under
the SDWA has ended.
Another key issue that is left unresolved is the relationship between the
state oil and gas commissions that currently mgubrilling and production
act i vities (including administering the EPAOGs
the environmental or water quality agencies that are responsible for
implemeniing other aspects of water quality protection. Today, there is a
geneally shared responsibility between these agencies under which the

213 Id. at 43,504.

214 Id.

215 Id.

216. Id. at 43,522.

217. EPA, APPROACHES TOGEOLOGIC SEQUESTRATION SITE STEWARDSHIP AFTER SITE CLOSURE
(2008),http://www.epa.gov/ogwdw/uic/pdfs/support_uic_cegewardshipforsiteclosure.pdf

218 Class VI Proposed Rulemakingupranote 204, at 43,522.
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environmental agency may designate the subsurface location of the drinking
water formations to be protected, but the oil and gas commission conducts the
review of the intended well completiqpractices and grants the permit for the
CQG; injection well. Old drilling logs retained by the oil and gas commissions
played a significant role in helping the states to identify underground sources of
drinking water to be mtected under the SDWA anbus aided in the efforts of
many states to qualify for primacy in the first place. The allocation of
institutional responsibility between these various agencies within individual
states is likely to be a key issue taosider in any final rule as well as ultimate
implementation following comption of the rulemaking proceeding. The EPA
has specifically invited comment on whether states may qualify to obtain
primacy for only Class VI wells without undertaking such responsibility for
other well classesithin the state*'®

It is of course very early in the rulemaking process. The agency has
indicated that a final rule is not expected to be issued before late in 2010 or early
20117° leaving multiple opportunity for public comment and for policy review.
While the evolution of this proceeding is likely to be of great interest to those
interested in developing freestanding LXiorage sites, the practicalities of the
industry discussed above suggest that, at least over the next decade or so, far
more CQ will be effectively stored via Class Il EOR wells than via the proposed
new Class VI.

E. Injection and incremental storage of £@pplicability of current legal
framework for storing C®

As discussed above, the current literature and, indeed, current ooamest
international events indicate that actual implementation of any new statutory
scheme governing permanent storage of, ©Otside of oil and gabearing
reservoirs is likely some years away. Even if legislation were passed,
implemengétion by the relgant agencies would take considerable time.
Moreover, actual implementation of CCS for cbiedd power plants will require
new engineering and construction of commersiakd pilot projects to prove the
capture techrlogy on a commercial scale. Onlyteaf these initial pilot
commerciaiscale pojects have proven economically successful would
deployment of the technology in new cdiaéd power plants begin on a
commercial scale. What this means is theegardless of the current, very high
level of interest in CCS projectisthere will not be actual capture and storage of
any considerable quantity of G&rom coalfired generating plantfor years,
and very possibly a decade or m&re.While CO;, capture from power plants

219 Id. at 43,523.

220 ENVIRONMENTAL PROTECTION AGENCY, MEETING SUMMARY OF PUBLIC WORKSHOPREGARDING
PROPOSED UIC REGULATIONS FOR GEOLOGIC SEQUESTRATION OF CARBON DIioxiDE 3 (2008),
http://lwww.epa.gov/safewater/uic/pdfs/page_uic_washingtondc_feburay2008_summary.pdf.

221 Carbon Capture and Sequestration: An Overview: Hearing before the Subcommittee on Energy and
Air Quality of the House Comm. on Energy and Commérbeth Cong. 4819 (2007) (statement of David G.
Hawkins, Director, Climate Center, Natural Resources Defense Council, estimating that it could take one or
two decades before broad commercial application of-pasibustion capture under normal industrial
development scenarios). The lengthy time required for widespread deployment of comsmatEalCCS
projects is underscored by the proposed Carbon Capture and Storage Early Deployment Act, H.R. 6258, 110th
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may be years away, new argpogenic sources of COrom industrial processes
such as ammonia plants and CTL facilities are expected to come on line in the
relatively near futuré” For this reason this article focuses here on a path
forward for CCS that may benmediately available t@ perspicacious oil and

gas operator for creating a tréi@nal path, from the incidental storage of £O
that occurs naturally during EOR operations, to a future opportunityE5iaRt
operations for the incremental sige for CCS purposes.

1. Thelnterstde Oil and Gas Compact Commissibask Force report and
proposed model statute and rules.

The technology of injecting extraneous substances (primarily saltwater) into
a producing reservoir has been practiced by the United States oil industry since
the late1940s and early 1950s, long before the use of iGfection for EOR.
Hence, state oil and gas conservation agencies have long experience in
regulaing the injetions of extraneous substances in oil and gas bearing
formations in order to pduce additionehydrocarbons.

In July of 2002, the Interstate Oil and Gas Compact Commission (IOGCC)
under the auspices of the DOE convened a meeting of its state representatives
and state geologists to explore whether the states could have a meaningful role in
carbon dbxide storagé® The I0OGCC was created in 1935 by a formal
agreement among six principal oil and gas producing states and ratified by
Congress, as required by the United States Constittifiolts creation resulted
from the need for regulating the prodoat of oil (conservation and prevention

Cong. (2nd Sess. 2008), proposes creating an irydfustded corporation to support large scale demonstrations
of carbon capture and storage technologies to advance the technologies to commercial readiness over an initial
ten to ffteen year period.

222 For example, contracts were announced in 2006 and 20Gke purchase of captured CO2 from
several such nepower generating facilities expected to be constructed in the 201D time frame, with the
CO2 to be used in EOR operatiorsee, e.g.Press Release, Denbury Resources, Inc., Denbury Signs
Agreemert to Purchase Additional Manufactured CO2 (June 25, 2007),
http://www.secinfo.com/dsvrp.uDX3.d.htrand Press Release, Denbury Resources, Inc., Denbury Resources
Inc. Acquires Option to Purchase Another Tamst Food Candidate; Agreement to Purchase Matwfed
Source of CO2 (Nov. 8, 2006), http://findarticles.com/p/articles/mi_mOEIN/is_2006_Nov_8/ai_n27043287. In
principle, carbon capture can be retrofitted on existing power plants. But because the cost of retrofitting
existing facilities is expected toe considerably greater than for newly constructed facilities, carbon capture
technology is not likely to be applied to existing facilities until well after it is adopted in the construction of
new generating stations. Hence, rettofg existing facilites is not likely to be widespread for a number of
decades.

223 When created in 1935, the organization was named the Interstate Oil Compact Commission. It was
renamed in 1991 to better reflect the fact that its scope included natural gas as well &g @lonimission is
an interstate compact approved by the US Congress and made up of representatives of all the states that have
active oil and gas projects within their boundarieSee, e.g.www.iogcc.state.oksi(last accessed June 25,
2008).

224. The Constitution prohibits agreements or compacts between States without the prior approval of the
Congress. U.SCoNST. art. |, § 10, cl. 3. There is of course abundant literature on the topic. The classic early
review of the law governing such interstate compacts is Felix Frankfurter & James M. LHmeli§ompact
Clause of the Constitution A Study in Interstate Adjustm8&dt¥ale L.J. 685 (1925). With regard to the use
of an interstate compact to address oisarvation specificallyseeNorthcutt Ely,Oil Conservation through
Interstate Agrement (Government Printing Office 1933). For a more recent review of the law of interstate
compacts as it might apply to regional electricity holding compassFrank P. Darr, Electric Holding
Company Regudtion By Multistate Compadt4 ENERGY L.J. 357 (1993).


http://www.iogcc.state.ok.us/

474 ENERGY LAW JOURNAL [Vol. 29:421

of waste of oil), which required cooperation among the states when there was
also strong opposition to any form of federal control. The organization is
empowered by its charteto recommend n t e r the acbordimabnfiof the
exercise of the police powers of the several States within their several
jurisdictions to promote the maximum ultimate recovery from the petroleum
reserves of said States, and to recommend measures for the maximum ultimate
recovery of oil and ga °0State conservation commissions have been applying
conservation statutes and the regulatory rules under which they operate for
nearly seventy yearsHence, lhere is no better group to review the interaction
and the potential application of existingate oil and gas law with the
opportunities for storing carbon dioxide in existing oil and gas reservoirs within
a stateb6s boundari es.

Following the 2002 meeting, the IOGCC established a Geological CO
Sequestration Task Force that began its work in JGB0®3 with funding by the
DOE and the National Energy Technology Laboratory (NETL). This task force
included not only the IOGCC member states but representatives from the state
oil and gas agencies, from several Canadian provinces and their provihcial oi
and gas agencies, from the DOE and DB¥pBnsored Regional Carbon
Sequatration Partnerships, from the Association of American State Geologists
and from members from the oil and natural gas indusiry sum, an inclusive
group. In 2006, the task forcepmanded to include representatives from the EPA
and the BLM. Phase | of the task forceds w
technical, policy and regulatory issues pertaining to EOR andtéong CQ
storage in all three potential G@torage forretions, i.e,, oil and natural gas
fields, coal seams, and deep saline formations.

I n September of 2007, the task force issue
of Carbon Dioxide in Geologic Structures, a Legal and Regulatory Guide for
St at es an d ItRs an wicellantessurcé of ideas, information, and
analysis regarding carbon dioxide storage and draws on the vast practical
experence of the state agencies in regulating, not only underground injections of
various materials in conjunction with enhancedawitl gas production, but also
the necessity of pooling of mineral ownership interests required to operationally
manage an entire oil and gas reservoir. The report culminates in a proposed
Model Statute for Geologic Storage of Carbon Dioxide and attendadelm
rules and regulatiorf§! These Model statutesnd regulationgrovide a very
good summary of the areas of the law that need to be addressed for the period of
time after incidetal storage for EOR has ended and at the point at which
incremental storaglr strictly CCS purposes might bedfs.

225 IOGCC Charter art. Gvailable athttp://www.iogcc.state.ok.us.chari@ast visited Sep. 4, 2008).

226. THE INTERSTATE OIL AND GAS COMPACT COMMISSION TASK FORCE ONCARBON CAPTURE AND
GEOLOGIC STORAGE, STORAGE OFCARBON DIOXIDE IN GEOLOGIC STRUCTURES A LEGAL AND REGULATORY
GUIDE FOR STATES AND PROVINCES(Sept. 25, 2007) http://iogcc.publishpath.com/Wedsdibgcc/PDFS/2008
CO2 StoragelLegatandRegulatoryGuidefor-StatesFull-Report.pdf [hereinaftelOGCC MODEL STATUTE
AND RULES FORCCS.

227.  See also idat App. |, Il.

228 The IOGCC also provides a stdtg-state (and Canadian province) update on CO2g&legal and
regulatory developments at http://www.iogcc.state.ok.us/Websites/iogcc/ImageSta@@lpdates.pdf (last
visited July 14, 2008).
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As shown below, the proposals are limited, however, because they are
based almost entirely on the traditional natural gas storage model and do not
address potential EOR projects except for the period after EOR tupera
terminate and the conversion of the site to @R storage of CQ at which
point the assumption is that regulatory responsibility would be transferred from
the oil and gas commission to a state environmental or water quality &g&ncy.
While it is amirable that the IOGCC took the initiative to plan for the
conversion of EOR projects to CCS, the proposed Model Statute appears to
preclude any futher recovery of residual oil under future technology from an
EOR project. As detailed below, this is aiees drawback and reflects the
limitations of viewing the problem as simply analogous to traditional natural gas
storage.

2. The limits of the natural gas storage analbdiye pore space debate.

A portion of the IOGCC report reviews much of the casedéthe various
states regarding property rights with respect to the underground space that will
be utlized for the carbon dioxide storaf&.The task force report recognizes the
need for legal clarity in this area because of the disparity among statedaws
well as in their interpretation by the courts (both federal and state). The report
reflects the views typically presented by university schotatsat the pore space
used for CQ storage should be viewed as it has been for natural gas storage.
Underthis natural gas storage analogy, the pore space generally would belong to
the surface owner and would be subject to the same property law rules that apply
in a given state for pore space used for natural gas storage. But, while CO
starage is analogoustnatural gas storage in a number of ways, it differs in
several important aspects. The incidental ,Gforage in EOR operations
involves injeting an extraneous substanteCGO, i into the reservoir (whereas
natural gas storage involves injecting only moetural gas into the reservoir).

In addition, there will remain oil in the reservoir that belongs to the owners of
the mineral interests. As explained below, these differences mean that the pore
space owneship of the surface owner should pertain onlyattual available

pore spacei.e. not occupied by residual oil) and that a large and significant
portion of the pore space in an EOR project will in faatbe initially available

at the end of an EOR project because of the presence of that residwdliatil,

may be potatially recoverable.

A brief summary of basic mineral property law sets the stage for explaining
the importance of these distinctions. Because oil, natural gas, and other minerals
are typically buried below the surface, when the minéntdrest becomes
severed from the surface interest, the mineral interest owner retains a right of use
of the surface to extract the minerals. At what point in time does he lose this

229, |IOGCCMODEL STATUTE AND RULES FORCCS supranote 226, at App. 1, § 10 n.10.

230 Id. at Pt. 2 (Analysis oProperty Rights Issues Related to Underground Space Used for Geologic
Storage of Carbon Dioxide).

231 See, e.g.Elizabeth J. Wilson & Mark A. de Figueird@eologic Carbon Dioxideeguestration: An
Analysis of Subsurface Property La86 E.L.R. 10114, 1@ (2006) and Owen L. AndersoBgologic CO2
Sequestration: Who Owns the Pore Spapesentation at the Wversity of Texas School of Law Climate
Change Seminar, Apr. 226, 2008 (Austin Texas).
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right? The cited IOGCC report, and the footnoted articles, regardingrsinp
of the subsurface pore space, provides a very good review for scholars interested
in this topic. The basic gist of the courts in distinguishing subsurface pore space
rights as belonging to the surface owner or the mineral owner generally relates to
whether there may be remaining minerals in the potential storage reservoir. The
court cases applying the law in this area are not always easy to reconcile. In one
Texas case the court decided that, because the extraction of the mineral at issue
there (alt) actually resulted in the formation of the underground cavern (since
the remaining cavern walls were made of salt); the underground cavern belonged
to the mineral owner, not the surface owfér. And yet, in a prior case
involving natural gas storagehe Texas Supreme Court decided that when a
property owner deeded a fee interest to the mineral owner and reserved only a
perpetual royalty interest, the retained interest in the subsurface pore space was
essentiallyin the mineral(the native natural gasfill remaining in the porous
formation (dthough unrecoverable and indistinguishable from the mineral
ownero6s natural gas beindg®stored in t
This judicial finding is similar to the statutory rule for storage of natural gas
and compressed air (another ndrydrocarbon gas) in depleted underground
reservoirs in Mississippi which recognizes both surface and subsurface rights by
requiring the majority consent of all owners, of both the surface and subsurface
rights, prior to the State iDand Gas Board permitting an underground gas
starage project®® Interestingly, Mississippi has no case law on the subject of
ownership of pore space. Further, the applicable Mississippi eminent domain
stautes recognize that there is a public interasthie storage of gas that may
justify the taking of the natural gas of remaining {oomsenting interests and
hence provides for adequate and fair compensation for any native gas
condemned that would have otherwise been capable of commercial
production?®®

3. Compulsory Unitization of Mineral Ownership.

Somewhat in the same genre as the use of eminent domain for condemning
gas storage rights are statutes that permit an operator to compulsorily pool
multiple separately owned mineral interé&tsn order to opeate a known oil
and gas reservoir as a single project. Many (but not all) of the member states of
the IOGCC have such stées, which generally provide that after obtaining the
statutory percentage of approvals, the operator may effectively force the
remaning norrconsenting leased and unleased mineral interest owners and non
consenting operators to operate the reservoir as if it were one large pool. The
advantage of this approach is that it typically ensures the increased total recovery

232 Mapco, Inc. v. Cartei808 S.W. 2d 262, 27278 (Tex. Ap.i Beaumont 1991).

233 Humble Oil & Refining Co. v. Wesb08 S.W. 2d 812, 81819 (Tex. 1974).

234 Miss. CoDEANN. § 533-155(b) (1992).

235  Id. § 533-159(b).

236 INTERSTATE OIL AND GAS COMPACT CoMM@N, IOGCC MODEL STATUTE AND FIELDWIDE
UNITIZATION REFERENCES 9
http://iogcc.publishpath.com/Websites/iogcc/docs/iogcc_model_statute_and_fieldwide_unitization_references.
pdf (last visited Sept. 4, 2008) [hereinaftldGCC MODEL STATUTE AND FIELDWIDE UNITIZATION
REFERENCE$.

he
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of oil and gas asompared to lfowing each separate owner to drill individual
wells on its own tract. Maximing total production (while minimizing costs) is
obviously of significant emomic interest to both the state and to the owners
within the reservoir. Also, by ¢ating the target reservoir as if it were a single
property, the operator may use the most strategic development pattern for the
project, including locations for producti@mhancing injection wells for
substances such as saltwater or,C@his normally esults in greater recovery of

oil and gas from the formation than would otherwise be recovered utilizing a
more expensive, capital intensive lease Bisimd also reduces the amount of
resdual oil left in the reservoir at the termination of the projesaving more
avalable pore space for other purposes (including potential incremental CO
storage).

While the details of the terminology may vary in some states, these pooled
operations are generally deemed to be fAUNit
governedby two primary documents: a Unit Agreement and a Unit Operating
Agreement. TheUnit Agreemen is the document which commits the
leasehdlers (working interests), their mineral lessors (royalty owners) and the
unleased mineral interests (treated propodiely as working interest and
royalty interest) to the pooling of their mineral interest in the particular
subsurface formationneompassed within a prescribed area. This document
confers rights upon the working interest owners to operate the reseropcml
and to acomplish the enhanced recovery by the means and methods set forth in
a Unit Operating Agreementwhich is signed by all the working interest owners.
Another impatant provision of the Unit Agreement is the agreement of the
parties to coform their individual leases to the extent necessary to allow the unit
operation. This includes access to the surface across the lands of one tract to
accommodate merations on an adjoining tract. These operations may include
drilling, injection, siting tank batteries for storage, building compression
facilities, and even rgcling plants. Hence, operations of a pooled unit are
similar but generally more equipmentensive than for a gas storage facility.

The state statutes that provide for unitizatigenerally do not require
unanimity, but only agreement by a certain percentage of the working interest
owners and the royalty owners before seeking approval for the project at the
state oil and gas commissi6fl. The noncommitting owners may then be

237. Thus, long before Professbiardin unleashed a river of commentary, analysis and controversy with
his brief essay about the ATragedy of the ndussmnmonso (162 Sci e
had already recognized the need for cooperative action to avoid waste thvengioduction and created and
implemented practical tools to encourage maximum overall production under terms that genatesitytipe
complex and disparate property rights of affected parties. For a general review of the law of pooling and
unitization, see generallyBRUCE M. KRAMER & PATRICK H. MARTIN, THE LAW OF POOLING AND
UNITIZATION (Matthew Bender 1957) (1998).
238 The percentage required varies from state to state, but is generally between fifty and eighty percent,
with most of the older produng states being in the middle range of sifite to seventyfive percent. See
IOGCCMODEL STATUTE AND FIELDWIDE UNITIZATION REFERENCES supranote 236, at 9. Since unitization
statutes are rarely amended, this chart is probably still current. e was prepared to review potential
changes in the model unitization statute in light of development of horizontal drilling technology. The
Conmi ttee opined that a fAmini mumd required majority percentag:¢
burden onunit formation and in recognition of the practical problems often encountered imiobtai
ratification of the royalty ownerg(g, numerous royalty owners, difficulties in locating).
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if odrocei nto the unit. This aspect of compul
analogous to the condemnation of property for underground storage, except that
the interests that are included do not lose their property interest, but rather
participate in the unit opations as if all owners had agreed to the project. A
working interest owner will thus pay its share of expenses and a royalty interest
owner will be paid its share of revenue free of é&sThe royalty owners, in

turn, are paid on the basis of their aildagas leases (with no obligation for any
operating expenses),lgact to the oil and gas leases that they let to an operator,
modified only to the xent that their tract in the Unit contributes to the enhanced
recovery of oil and gas. In sum then, trenéfit of compulsory unitization is

that the oil and gas reservoir is operated as one pool to the maximum benefit of
all the owners toecover the maximum amount of oil and gas from the reservoir
with the most eanomical investment in the recovery. Thisiliyp to bind all
owners into the geration of an enhanced recovery operation, without necessarily
guashing their rights as mineral owners, is thus, an important aspect of the
conservation statutes already in place in most United States oil and gas
producng states.

Texas, however, is an exception. Despite its leading role as an oil and gas
producing state, Texas has never been able to muster enough support in its
legislature to pass such a statute due to opposition from the powerful lobby of
the ndependat oil producers?® Therefore, although unitization is widely used
in Texas, it is voluntary, and must be achieved through negotiation, with the end
result that leases not included in a unit plan must be administergzemaently
and the production accotad for as if that portion of the reservoir were not in
the unit. The drawback of the Texas regime is that if most of the reservoir is
undergoing enhanced recovery operations, a-paticipating independent
owner may see some production benefit for whHiehmade no invéiment (a
Afreeaer o problem), or may serestommersbenefit bec
who developed the unit select a recovery program that does not enhance the non
participating lease, thereby most likely than not leaving some oterwi
recoveable oil and gas behind (resulting in roptimal recovery of resources).

The absence of compulsory unitization in Texas, thus, hinders the increased
use of advanced production techniques (including-kf3ed EOR) and would
also appear likely talisfavor the development of GQtorage in the state as
compared to other oil and gas producing states. As a result, perhaps the Texas

239 While forced unitization is similar to condemnation in that botlolve an exercise of governmtel
power over private property, it differs in that the party compelled to participate in a unit retains tpeitypro
interest and shares in costs and benefits of the unit.
240. 10GCC MODEL STATUTE AND FIELDWIDE UNITIZATION REFERENCES supra note 236, at 160
(Appendix M). In 1997 when unitization legislation was proposed in Texas (in House Bill 1624), a study was
published estimating that if Texas had had a compulsory atidiz statute similar to New Mexico, during the
19771995 period, oil production from the Permian Basin region alone would have increased by 1.4 billion
barrels. David Ilvanovich ATexas wunitization fight reopen
Jounal Record (Mar. 27, 1997), http://findarticlem/p/articles/mi_qn4182/is_19970327/ai_n10103078.
Nevetheless, the proposal was stopped by opposition from independent oil producers. The principal concern
was apparently that theggrucer 6s revenue stream from prithmepry production wo
front implementation costs for unitization. The amendments offered by the independent producers essentially
would have netted operating costs against income and provide a device to pay operating and capital costs out of
future revenue.
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Legislature may revisit the question of compulsory unitization legislation in the
future in order to achieve comparatyilivith other producing states that compete
for investment dollars from the producing industry and under the auspices of
potentially creating geologic sites for storage of incrementgl CO

Another very important aspect of the compulsory unitization sttstehat
in order for such a unit to be approved by the state oil and gas agency, the
opestor must show that he has delineated the reservoir to such an extent that he
can demonstrate that no adverse impact shall occur to offsetting properties
during hisenhanced recovery operation because he has included all the viable
reservoir within the Unit boundaries. In order to make this showing, the
production from the reservoir and the characteristics of the producing strata are
studied by a team of geologistmd reservoir engineers who then present
evidence to the applicable state agency showing that the oil and gas reservoir is a
finite area with defined boundaries. These boundaries may result from porosity
and permeability pinclouts, encroaching water tals, underground ceiling
faults, or whatever other limiting factors can be geologically or operationally
demonstrated. Typically, this evidence is presented at atyipial hearing to
examiners that are technical and legal, and in many states beforditbeoign
and gas conservation conssion. The testimony must show that the reservoir is
defined sufficiently to mcompass the area that will undergo enhanced recovery
operations, satisfy the hearing examiner(s) that oil and gas will not migrate
outside theproject, that no injected substance (including, for example, the CO
injected in a C@flood) will migrate outside the unit boundary, and that no olil
and gas owner within the Unit area will have oil and gas pushed off his lease,
never to be recovered.

These procedures ensure that at the time the EOR project is initially formed,
there is a weldefined subsurface interval (the Unitized Formation) that is
capable of containing the injected substance while increasing the production of
oil and gas from the pssurized reservoir. As long as an operator can show that
the moneys spent to develop the enhanced recovery project are less than the
value of the additional oil and gas to be recovered, the project is usually
approved by the oil and gas agency. Whenuthié project terminates and all
commercial oil and gas production ceases, the oil and gas leases that were pooled
would normally terminate as well and therefore, the compulsory pooling itself
expires.

4. Implications for C@storage.

What does this expenee with EOR operations mean for storage of
anthropogenic C@? It means that in all states where secondary and other
enhanced recovery projects have been approved by the various state agencies,
there are weltlefined storage possibilities for Gvhere te owners of the
minerals (lessees, lessors, and unleased owners) have already combined their
interests, or had their interests combined for them by the state, after a rigorous
review of the site and the proposed operations for the benefit of themselves and
the state. In view of the spotlight on potential carbon storage operations, this
early compisory action may have significance if the unitized reservoir has
further utility as a C@storage site, and if the involved parties in the Unit can be
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convinced & maintain their collective interests beyond the economic life of the
oil and gas project under current practices.

Because fAthere is no #ardenomtyr rigtsner al

are principally creatures of state &%t is statei not federali law that will
generally govern the rights of access to the minerals below the surface of the
earth in these spent oil and gas reservoirs, and that will control the relationships
among the rights of any owner of the surface with respect to the other owners
that may have residual mineral rights. In a nutshell, under applicable state
property law, the mineral owner generally has the right to use so much of the
airspace, surface and subsurface to explore for and exploit the nfitfexddiect

to the limitations & the accommodation doctrid&. This doctrine basically
provides that use of the surface by the mineral owner will be exercised with due
regard for the rights of the surface owner and his use of the surface.

Of the thirtyone states that make up the IOGQ@@\e already have GO
based shanced recovery projects, including Mississippi, Louisiana, Kentucky,
Colorado, New Mexico, Oklahoma, Texas, and Wyoming. Even though sources
of CG, that could be used for EOR projects are yet to be developed in other
states twentyseven of the member states of the I0G€®@ave in place the
legal and regulatory regime for oil conservation that provides for enhanced oil
and gas recovery projects within their state borders. This means that most oil
and gas producing states wbwapprove the injection of GJor the enhanced
recovery of oil and gas under their current legal and regulatory framework, if
addtional CQ supplies were availabfé® Even today, a number of these states
have operating oil and gas projects that, inutikzation of saltwater injection,
have essentially the same reservoir mechanisms working for the enhanced
recovery of oil and gas$ i.e.,, pressuring up a reservoir and/or sweeping the
reservoir of esidual oil and gas in place, such that when the pragct
economically terrmated, the injected saltwater remains incidentally but
effectively stored in the reservoir in pemgigt. This same conclusion applies in
CO, enhanced recovery projects.

241 Erie R.R.Co. v. Tompkins, 304 U.S. 64, 78 (1938ee alsdHenry J. Friendly|n Praise of Erie
and of the New Federal Common L&B9N.Y.U. L. REv. 383 (1964).

C 0 mmc

242 Chongris v. Board Of Appeals of the Towewseof Andover, 811

a blackletter certainty that property rights, while protected by tierf@ Constitution, are creatures of state
| a veiting Bishop v. Wood, 426 U.S. 341, 344 n.7 (1976)).

243  Getty Oil v Jones, 470 S.W.2d 618, 621 (Tex. 1971).

244, See idand Sun @v Whitaker, 483 S.W.2d 808, 810 (Tex 1972). For a more detailed discussion of
the relationship between a mineral owner (or lessee workingegttewner) and the surface ownseg also
Owen L. Anderson, Geologic CO2 Sequestration: Who owns the pace?3 presented at the University of
Texas (Apr. 2425, 2008) (copy on file with author).

245 INTERSTATE OIL & GAS COMPACT COMMMN, CO, STORAGE A LEGAL AND REGULATORY GUIDE
FOR STATES (2008), http://iogcc.publishpath.com/Websites/iogcc/pdfs/RoadGreaerEnergyFuture.pdf.
IOGCCMODEL STATUTE AND FIELDWIDE UNITIZATION REFERENCES suprg n. 236.

246. Indeed, in 2007, a survey of state agencies that issue well permits under thedrénpdiscussed
above explicitly found that most states indicated thay tcould use their existing regulations to issue permits
for a norREOR CO2 injection well. Some of the oil and gas commissions indicated that they could not issue
permits for nolEOR CO2 injection wells, but instead would send the application to theantletate
envirommmental agency. GWPC CO2 Well Surveypranote 6, at 9. A number of the state agencies indicated,
however, that additional staffing resources would be required.
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Similarly, if there is no further utility for such a reservaihen a CG
based project has recovered as much oil as can be economically displaced by the
thencurrent technology, the injected €will be left in the ground permanently.
Therefore, it is important to recognize that carbon storage operations arg alread
occurring, albeit, incidentally and under the name of enhanced recovery without
any need to amend any present laws, rules and regulations. Indeed, many Unit
Agreements recognize that an operator may use many means and methods to
enhance the recovery dfil and gas and generally give the working interest
owners the right to change such operations as the working interest owners see fit
under some percentage approval by those parties paying the costs for such efforts
as set forth in the Unit Operating Agreent.

This existing legal and institutional structure means that an operator
planning ahead for future potential use of the reservoir for incremental storage of
CO, need only take one more step than has been traditional in the past in
prepaing for unit ogerations. That additional step is to initially solicit and
incorporate into the traditional EOR unitization documents the agreements of the
working interest and mineral interest owners to the future potential use for CCS
storage. This could be done bygliding in the Unit Agreement the extension of
the oil and gas leasdseyond terminatiorof the Unit and through a future
potential CQ storage term, which term would be until the £LXPorage project
itself were aatally permanently terminated and sealedo(mp ar abl e- t o t he fipos
closureo period in the | OGCC report at which
governmental or quagjovernmental entity). This action alone would allow the
operator to later produce commercially available oil under future tecgpar
produce oil that might be associated with produced tG&t could be withdrawn
for other use. It could also provide the mechanism whereby the mineral interest
owner consents to his residual pore space being utilized for SBfdage.
Likewise, theUnit Operating Agreement could be expanded to include new
definitions for a CQ storage Unit Operation post EOR, so that the operator
would have early gproval of those owners required by a regulatory agency for
future approval of a COstorage project. Vh the inclusion of the surface
owner(s) in this early@/elopment planning, the progression of an EOR project
into a carbon dioxide storage project can be handled reasonably seamlessly with
only 2§1I7ight additions to, or tweaking of, current state oil gad and property
laws:

Assuming changes to the EPAOs existing rec¢
injections of CO2 to continue following oil and gas operations, this scenario
could thus be undtaken under the current statutory and case law, with careful
drafting of the Unit Agreement, Unit Operating Agreement, and the necessary
future leases and grants of storage rights with the mineral and surface owners.
Moreover, unlike an underground site developed only for permanent CCS
staage, an EORased site magccommodate incremental storage beyond the
life of an enhanced recovery project without totally precluding the future

247.  Where the surface owner remains the owner of the minerals (fee cantethus would have the
owneship rights in the available pore space attributable to such surface owner, it is possible this approach
would be even more feasible. Where the surfaceeoship has been partitioned from the ownership of the
minerals, this wold pose a more difficult task.






