Attachment 1: D escription of EmissonsReduction M easureForm
Pleaefill out onefarm far each emisson redudion measure Seeindrudionson attachment 2.
Title Inclusonin amulti-sector cap-and-trade program on the basisof stationary source
combustion emissions. Includereductionsof fugitive methane emissonsin asystem of

emissions offsets.

Type of M easure (check all that apply):

Direct regulation M arket-based compliance:

M onetary I ncentive N on-monetary incentive

Voluntary Alternative Compliance M echanism
Other Destribe:

Responsible Agency: Cdlifornia Air Resources Board; California D epartment of Conservation,
Divison of Oil and Gas

Sector:
Trangportation Electricity Generation
Other Indudtrial Refineries
Agriculture Cement
Sequedration Other Describe: Oil and natural gas extraction

2020 BasdlineEmissonsassumed (MM T CO2 eq):

1990 fugitive emissons=0.915

1990 combustion emissons =10.696

1990 total emissons=11.611

2004 fugitive emissons=0.773

2004 combustion emissons = 14.736

2004 total emissons=15.509

2020 emissons (From Climate Action Team report 2006) =19.73MMTCO2 eq
Percent reduction in 2020:

See below



Cost effectiveness ($/ metricton CO2E) in 2020:

See below

D escription:

Environmenta D efense believesthat combustion emission reductionsfrom oil and gas
exploration and extraction sources should be achieved by inclusion in amulti-sector cap-and-
trade program. Although CO2 emissonsfrom this sector mogt likely fall within the group of
generd dationary combustion sources, we discussit here separately snce there are many details
specific to oil and gas exploration. Under amulti-sector cap-and-trade program, CARB would
st atota alowable limit on emissonsfrom all sectorsthat are within the cap. Regulated
entitieswould then be required to submit alowances equal to their emissons during each
compliance period. T herefore, sncethe overal cap would be lessthan the current aggregate
emissions, individua plantswould be required to either reduce on-ste emissons, purchase
reductions from other capped facilities, or purchase qualified offsets.

Emissonsfrom the extraction of oil and gasin the state of California occur from combustion
sources or from fugitive non-combusted emissons. Combustion emissons are by far the
mgority of emissons and are generated asfosdl fuels (natura gas, oil and coal) are burned to
generate seam and power or by flaring waste gas. Fugitive emissons have been reported to be
about 7% of the total emissonsfrom this sector and arise because of failluresin seals and packing
around valves, pumps and compressors. Additional losses can occur from storage tanksif vented
to the aamosphere.

In 2007, the Cdifornia M arket Advisory committee recommended that combustion sources
emitting greater than 10,000 metric tons of CO2 bewithin amarket based emissonsreduction
system. For the Cdiforniaoil and gas sector, thiswould likely include a substantial number (if
not al) of Californiasover 250 oil and gas producing fields. T hisrecommendation pertained
only to combustion emissonsfrom these facilitiessncethe M AC report stated that fugitive
emission sources should not be covered under the cap-and-trade program. T he report reasoned
that difficulty in ensuring the completeness and accuracy of emisson estimates prevented
incdluson in the market sysem. Rather, for fugitives, the M AC recommended that CARB
should consder requiring sourcesto take measuresto capture fugitive emissons, aswell as urged
CARSB to explore the potential for developing monitoring and reporting protocols that would
allow effortsto reduce fugitive emissons from certain sourcesto qualify for offset credits.

Emission reduction calculationsand assumptions:

Calaulatingtheoverall emissonsredudions( ap): T he emissons reductions required
under amulti-sector cap-and-trade program are determined by the extent to which thecap is
below the actual level of emissonsin covered sectors. One of the best aspectsof acapisthat it is
alimit on thetotd alowable emissons from sources covered in the cap. Other regulatory




approaches, such as performance-based standards, may limit emissions associated with a given
activity, but do not limit the amount of activity and thusdo not put alimit on total emissons.
Furthermore, by observing allowance pricesin the marketplace, the real costs of economy wide
emissions mitigation can be observed and used to inform future adjusmentsto the cap.

Similarly, thereal costs of ratcheting the cap downward can be observed via changesin alowance
prices.

W e recommend a stringent multi-sector cap that isderived from an aggregation of sector-
gpecific emissons reductionsgoals. CARB should also consder factors such asthe sze of the
overall cap-and-trade market, the percentage of Satewide greenhouse gas emissonsthat are
under the cap, and the availability of offsets and linkagesto beyond Cdiforniain setting the cap.
Ultimately, of course, the reductionsrequired under the multi-sector cap-and-trade program,
combined with reductions achieved through other measures, must equal or exceed the amount of
reductions needed to reduce statewide greenhouse gas emissonsto 1990 levels by 2020.

Edimating sstor- adficemissonsredudions Severa factors affect the calculation of an
emissions reductions estimate for each sector. Firg, the number of emitting entitieswithin each
sector and cost curves for potential emissions reductions from that sector will help determine
emissions reduction potentia. Also, the contribution each sector makesto the overall Caifornia
emissionsinventory and cap-and-trade market isrelevant. In addition, any sector- specific
estimatesrely, in part, on the historic emissonsdatafor that sector. Further, theimpact of other
regulations applicable to each sector, along with cost and competitiveness factors unique to each
sector, must aso be assessed.

Cod effectiveness calculation and assumptions.

Eonaomywidead efedivenes T hereisadifference between a cost-effectiveness metric
calculated asthe costs per unit of emissons reduced and theidea of a program that is achieving
reductionsgoals asleast cost. Cap-and-trade policy ensuresthelatter. A cap-and-trade program
createsincentives for emissons sourcesto find the least-cost optionsto achieve emisson
reductions. In amulti-sector cap-and-trade program, emissions sources have the option of
pursuing on-dte reduction strategies, purchasng emisson alowances from other entitiesin any
other sector under the cap that have been able to beat their own targets, or purchasng qudified
offsets from entities not within the cap. Thismeansthat trading within and between sectors
allows for market participantsto seek out and implement the most cost- effective reductions
drategies. The cost of emissonsreductions achieved under a cap-and-trade program will be
lower than the cogt of those same emissions reductions achieved through an aternative policy
insgtrument.

Thetota cogt to society of meeting an emissions reduction god isequal to the emissons
mitigation costsincurred by the regulated entities plusthe regulatory costs of administering and
enforcing the program. Cap-and-trade programstypically involve lower regulatory costs than
traditiona command-and-control programsfor at least two good reasons. Firg, thereisno need
for regulatorsto conduct detailed and time-consuming assessments and rulemakings about



gpecific control technologies, such as establishing Best Available Control T echnology measures.
Second, the regulated entities have afinancia incentive to demonstrate compliance because they
can =l unused emissons credits.

Individual 9Steand measuread effetiveness A maor benefit of trading isthat no apriaori
calculation of cost effectivenessby CARB will be needed because market participantswill be
incentivized to do thiscalculation internally for their unique reductions options and to then
compare their internal optionswith the market-clearing price for emissonsalowances. W hile
the cogt effectiveness of gpecific emisson reduction strategies can be calculated asthe cost of
implementation divided by the amount of reductions achieved, with trading it isnot clear that a
gpecific reduction strategy will be used. T his“flexible compliance srategy” makes moot the need
to determine in advance which abatement methodswill be best for individual facilities. Also, a
cap-and-trade program eliminates the need for government agenciesto estimate which strategies
will be used at thefacility level because the cap-and-trade program alowsindividual facilities
(who arethe ones best positioned to have that information) to weigh their optionsand then act
in amanner that isin their best economicinterest.

Creating st or- padficad aurves To determine how trading might evolve and to forecast
allowance prices, we are actively researching sector- specific cost curves and will providethis
information when complete.

In order to determine what the coststo facilitieswill be usng margina abatement curves, it is
important to understand the relative differences on potential for emissons between the facilities
in each sector. One way to achieve thisisthrough the use of benchmark emissons criteria
These benchmarks establish facility level indexes on emissions by using industry wide data.

H owever, as explained below, benchmark criteria have not been developed for any indudgtry.

I mplementation barriersand waysto overcomethem:

Variablefadlity dharaderidicsaeatea challengetoaeatingmarginal ad aurves |t isuseful
to have facility-level knowledge of the marginal costs of emissons abatement. T hisinformation
can be an important tool for determining emission reduction potential and likely trades between
facilities (and sectors). Facility and sector-specific margina abatement cost curves are aso
useful for forecasting the economy-wide costs of meeting areductions goal.

One way to compare facilitiesto create the range of marginal costs curvesisto use benchmark
emissonscriteria. These benchmarksidentify the fundamenta differences between facilities
(e.g. API gravity of pumped materia, geologica sructure, depth of oil pumped, etc) that make
some more emissve than others (on albs CO2 / bbl oil pumped).

Ladk of indudrydata: L ack of dataon ability to implement energy efficiency, fuel
switching, and methane emissions reduction projectsat oil and gas extraction sites should not be
seen asabarrier to implementation. Under amulti-sector cap-and-trade sysem, CARB does
not choose technology winners or the mitigation strategies at the facility (or for a sector).



Rather, the market syssem alowsfacilitiesto determine the most cost effective manner to make
reductions and rewards them for beating the sandard. Further, under an offsets program,
facilities are rewarded for the emissions reductions they can achieve beyond that required under
mandatory regulations. T hisincentive to innovate and go beyond the regulatory mandateis one
of the mogt attractive advantages of cap-and-trade policy over other mechanisms.

Although specific srategies to reduce emissons from stationary combustion sources are well
known, the extent to which these strategies can be implemented in the state of Californiaisnot.
Further, although an entire suite of methane emissons reduction projects has been developed
through the EPA Natural Gas Star program, the extent of voluntary participation within
Cadliforniaisnot known. Estimates however project that approximately 30 % of industry
members have or are currently participating in thisprogram. Reasonsfor thislack of dataarethe
large degree of small entity private ownership throughout the state, the lack of reporting
sandardsfor thistype of information, and the varying age of the states gaswells.

Aswith the genera stationary source category, the methods to reduce combustion emissons
from oil and gas extraction sites primarily fall into three categories. Firgt, facilities can implement
energy efficiency measures to reduce wasted energy, thereby requiring lessfuel to produce the
same amount of output. Second, facilities can turn to less GH G intensive methods of heating
such asusng waste heat from other processes, if available, or by upgrading facilitiesto
cogeneration and/or integrated combined cycle sysems, if cost effective. Third, facilities can
implement demand reduction measuresthat lead to less overall energy demand, thus reducing
the need for fuel combugtion. Thisthird measure however may also reduce crude production
which isat variance with the facilitiesintended purpose, and thus not very likely.

Nopraod for fugitiveemissonsredudion measurement: Although the MAC
recommended incluson of methane emission reductionsin an offset program, the tools required
to allow such incluson are yet not in exigence. In such aprogram, emisson offsets must be
supported by a measurement methodology to make sure reductions are rea, quantifiable,
additional, and verifiable. Thismethod must not only provide specific guidance to facilitiesto
measure emissonsthat are escaping, but must also enable facilitiesto calculate differences
between pre- and post-project emissons.

T o overcomethislack in emissions measurement methodology, CARB must develop and adopt
aprotocol that can be uniformly applied to the sates oil and gas extraction sysems. The
development of this protocol must involve stakeholder companies aswell asthe public.

Todsna yet availabletoallow thepant o regulation tobeaudeand gasprocessng plants
Inclusion of the oil and gas sector in amulti-sector cap-and-trade program may best be achieved
by regulating at crude and gas processing facilities (refineries and gas plants) for the pre-gate
(extraction, production and transportation) emissions of the product they import. T his point of
regulation would reduce the number of regulated entities and would place the responsibility of
holding and surrendering emissions allowances on larger, more economicaly robust companies.
Further, thispoint of regulation could alow Californiato track and account for emissons




associated with the extraction and transport of raw fuelsimported into Cdifornia, thusreducing
emissions leakage from imports of raw materials via pipeline and tanker. Specifically, refineries
would have to account for the emissons associated with the extraction, transport and pre-gate
processing of the raw materia they import.

L ifecycle emissons reporting and tracking requirements associated with aCaliforniaL ow
Carbon Fud Standard (L CFS) will inevitably overlap with a multi-sector cap-and-trade program
that includesrefineries and gas plants. By requiring refiners and gas plantsto account for the
pre-gate emissons of productsthey import, CARB will generate a necessary datafor
implementation of the LCFS and for incluson of pre-gate emissonsin amulti-sector cap-and-
trade system.

In order to establish processing facilities (refineries and gas plants) asthe point of regulation for
the oil and gas extraction sector in amulti-sector cap-and-trade (and in an LCFS), the
processing plant would need to have information on the pre-gate emissons associated with the
product they import. Currently however, no such uniform GHG emissions accounting,
tracking, and reporting sysem isin place. Therefore, importersand refiners of raw products are
likely to be unaware of the extraction or transportation emissons associated with the products
they takein. CARB can overcomethisbarrier by developing reporting regulationsfor the il
and gas sector that require in-state extraction stesand importers of fuel to report al pre-gate
emissions of the productsthey sall. In-gtate extractors would aready be required to report their
emissions under the reporting protocol, so thiswould not be a new requirement. Importers
would have to determine the process used to extract and transport the raw material they receive,
and likely an emissons estimator would be required. Refinerswould therefore able to track pre-
gate emissons of the productsthey import. This sysem would alow pre-gate emissonsin the
oil and gas sector to beincluded in the multi-sector cap-and-trade.

Thaeisnosygemfar inaentivizing better useof cogen ar wadeheat aptureuss H eavy oil accounts
for two thirds of Californiasoil production and extraction of heavy oil from awell generally
requiresinjection of heated and pressurized steam into it to increase formation productivity.
Steam generation is primarily done on-ste through cogeneration plantsthat smultaneoudy
create electricity which isused to lift and pump the crude. Another option isthe use of package
boilers whose sole purpose of to produce steam without the generation of eectricity. Also, some
production facilities use seam manufactured off-gtein their wells (e.g. waste heat from nearby
facilities), it isnot sandard practice.

Although the use of cogeneration offers perhapsthe most efficient use of natural gas combustion,
and may be industry standard, there exists no current syssem to maximize or incentivize its use
other that created by reduced fuel costsfor operators. T o overcome thislack of incentives,
CARB should develop toolsthat reward companies for making on-ste emissions reductions
associated with decreased fuel combustion or on-dte eectricity use reduction. Further, CARB
could develop aprogram that connects stationary sources with excess waste heat to oil extraction
wellsthat need heat. Although such aprogram would probably link large industria plantsto



nearby extraction sources, it would probably require a funding mechanism to make the
trangportation and use of heat economically feasble.

Theaeisnosygemfor inantivizingenhanaed all rexvery: Although the use of heat and seam in
enhanced oil recovery isknown to trap some CO2 below ground, there isno method to measure,
reward, or incentivize the CO2 reductions. T o overcome thislack of incentives, CARB could
develop an accounting mechaniam with default emissonsratesthat alowed facilitiesto generate
emission reduction credits. Such a program would need to be coordinated with the Caifornia

D epartment of Conservation in order to develop accurate accounting methodologies and
permitting regimes to measure rates of injection and amounts of CO2 sequestered with an
emptied reservoir. Oneissue however isthat COZ2 injection requires creation of amiscible oil
phase to enhance recovery which isamost impossble with heavy oils due to excessve gas
cycling. Therefore, this process may be limited to light oil applications.

Potential impactson criteriapollutants

Asdiscussed above, the extraction of oil and gas generally entails the combustion of afossl fue
source. W hen burning natural gasand fuel oil, emissonsof NOx and CO will result. For older
plants, the emission rateis expected to be higher due to permit grandfathering and a higher
incidence of flaring. W hen burning coal, emissons of NOx, CO, and various hazardous air
pollutants may also occur.

Implementing GH G reduction technology at oil and gasfacilitieswill serveto reduce criteria
pollutants by generaly reducing the amount of fossil fuels combusted on site. W here
electrification is used, the emissons of criteria pollutantswill be shifted to the power plant
supplying the power, though the overal emissonsrateislower. And, where energy efficiency is
used to decrease wasted heat steam, fewer overal emissonswill occur because of an overall
reduced amount of fuel needed.
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