Attachment 1: D escription of EmissonsReduction M easureForm
Pleaefill out onefarm far each emisson redudion measure Seeindrudionson attachment 2.
Title Develop moreaccurate emissions measurement and modeling methodsfor landfillsand
includethem in amulti-sector cap-and-trade program. Until then, reward landfillsemissions

reductionsgiving them offset recognition in amarket based program or pre-program.

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: California Air Resources Board, Cdifornial ntegrated W aste M anagement
Board

Sector:
Trangportation Electricity Generation
Other Indudtrial Refineries
Agriculture Cement
Sequedration Other Describe: Landfillsand W aste M anagement

facilities
2020 BasdlineEmissonsassumed (MM T CO2eq): To bedetermined
Percent reduction in 2020:
See below
Cogt effectiveness ($/ metricton CO2E) in 2020:

See below

D escription:

Environmenta D efense believesthat emisson reductions from landfills should be achieved by
incluson in amulti-sector cap and trade program once more accurate emissons measurement



and modeling methods are developed. Until then, landfills should be allowed to generate offset
recognition for emissonsreductionsin amarket based program or pre-program provided that
obstacles discussed in the section “Barriersto Implementation” are overcome. W hen covered by a
multi-sector cap and trade program, CARB would set atotal alowable limit on emissonsfrom
all sectorsthat arewithin the cap. Regulated entities would then be required to submit
allowances equd to their emissons during each compliance period. T herefore, snce the overall
cap would be lessthan the current aggregate emissons, individua plants would be required to
either reduce on-ste emissons, purchase reductions from other capped facilities, or purchase
qualified offsets.

Greenhouse gas emitted from landfillsis generally methane and carbon dioxide. M ethaneis
generated from the decompostion of organic matter and escapes primarily from fugitive sources
like landfill surface caps, gas compressors and component connections. Carbon dioxideis
directly emitted from the landfill by combustion devicesthat destroy of landfill gas (methane).
These carbon dioxide emissons are called biogenic because they release carbon sequestered in
plant matter (in the short term carbon cycle), and are not captured in the 1990 inventory.
Carbon dioxide isdso indirectly emitted from landfills because some landfillsimport eectricity
to run equipment.

Even though historic emissons from landfills have been dramatically reduced over the past 20

years, emissons from landfillstoday are still Sgnificant source of greenhouse gasesin the gate.
Even after the concluson of CARB’s next rule making for landfills (adiscrete early action item
for AB32), GHG emissonsfrom landfillswill continue to be asignificant source statewide.

Both the CARB mandatory reporting regulation workshops and the M arket Advisory
Committee June 2007 report indicate that current modeling technology does not alow for
accurate emissons estimation from the surface of landfills. Although it ispossible to measure
captured landfill and digester gas accurately, this modeling gap meansthat information on alarge
proportion of emissonsfrom the sector isunknown. For thisreason, the M AC recommends
these sources be candidates for an offset program or other regulatory measures rather than
through amarket based sysem. The M AC does not recommend placing biogenic carbon
dioxide emissions under an offset program, and does not speculate what itsrecommendation
would be if better modeling methods were present.

Emission reduction calculationsand assumptions:

Calallatingtheoverall emissonsredudions( ap): T he emissions 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 the totd allowable emissons from sources covered in the cap. Other regulatory
approaches, such as performance-based standards, may limit emissons associated with agiven
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
emissons 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 reductions goals. CARB should also consder factors such asthe size of the
overall cap and trade market, the percentage of satewide greenhouse gasemissonsthat 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 satewide greenhouse gas emissonsto 1990 levels by 2020.

Edimating sstor- padficemissonsredudions Severd factors affect the calculation of an
emissions reductions estimate for each sector. Firgt, the number of emitting entitieswithin each
sector and cost curvesfor 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
edimatesrely, in part, on the historic emissons datafor 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.

Economywidead éfediveness Thereisadifference between a cost-effectiveness metric
calculated asthe costs per unit of emissonsreduced and theidea of a program that is achieving
reductions goals asleast cost. Cap-and-trade policy ensuresthe latter. A cap and trade program
createsincentives for emissons sourcesto find the least-cost optionsto achieve emisson
reductions. In amulti-sector cap and trade program, emissons 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 purchasing qudified
offsets from entitiesnot 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 cost of those same emissons reductions achieved through an adternative policy
instrument.

Thetota cost to society of meeting an emissons reduction god isequal to the emissons
mitigation cogtsincurred 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 afinancid incentive to demonstrate compliance because they
can s&ll unused emissons credits.



Individual 9teand measuread effetiveness A maor benefit of trading isthat no apricori
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. While
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 individua facilities. Also, a
cap-and-trade program eliminatesthe need for government agenciesto estimate which strategies
will be used at the facility 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 economic interest.

Creating ssdtor- 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.

I mplementation barriersand waysto overcomethem:

L akk of acuratesurfaceemisson modding: Both the CARB mandatory reporting
regulation workshops and the M arket Advisory Committee June 2007 report indicate that
current modeling technology does not allow for accurate emissons estimation from the surface of
landfills. Although it ispossible to measure captured landfill and digester gas accurately, this
modeling gap meansthat information on a high proportion of emissons from the sector is
currently not known with any degree of specificity. For thisreason, the M AC recommends
these sources be candidates for an offset program or other regulatory measures rather than
through acap and trade program. The M AC does not recommend placing biogenic carbon
dioxide emissons under an offset program.

Environmenta D efense recommendsthat CARB work closdly with the CIW M B to develop
accurate surface emisson estimation modelsfor landfillsas part of its next round of mandatory
reporting regulations. Once such models are developed and proven reliable, landfills should be
consdered for regulation under a cap and trade program. Further, CARB should work closely
with the CIW M B to assure that necessary datafor the CIW M B modeling development process
isobtained from landfills. Thisdatawill include items such aswaste-in place under active gas
collection sysems. Since the CIW M B does not have the level of data acquisition power that
CARB has, CARB could serve as a conduit for data collection and aso further develop internal
expertise on emissons modeling form landfill surfaces

L andfill spedficmandatary reparting requirementsdonat exis: To beincluded in amulti-
sector cap-and-trade program, landfill methane emissons must be reported to CARB under a
mandatory requirement. Once accurate surface modeling is generated, this should be possble.




Possbility of unintended aonssguenassdueto offsst gopartunities Asthe M AC report
suggests, landfills could provide offset opportunitiesthrough collecting landfill gas and turning it
into energy, potentially reducing emissons and displacing fossl fuel.  However, in design of
such asysem, CARB must use exercise care in order to not create perverse incentives that might
paradoxically increase actual emissonsfrom landfills. For example, ff an offset program
incentivizes landfills to collect more organic wastes than they otherwise would have, it could
undermine existing waste diversion programs and landfill organic matter reduction goals.
Organic wastes such as congtruction debris, yard trimmings and food scraps should be placed
into more efficient facilities such as composting or biogas manufacturing plantsrather than into
thelandfill. These dternative destinations have proven to be more efficient at creating useful
products such as usable soil and fuel without releasing GHG.

Caod of tethndagy i mplementation: Since the cost of new technology in the landfill sector
may be prohibitively expensve, CARB should improve incentives for companiesto develop
emissions reduction projects such as new waste diverson programs and biogas reduction through
gasto liquid converson. Further, incentivesfor projectsthat reward displaced grid electricity
and liquid fossil fuel use in vehicles can enable facilitiesto pass certain monetary thresholdsthat
prohibit the implementation of new technology. T hese incentives can be created by providing
linkages between the landfill sector and any L ow Carbon Fuel Standard the Cdifornia
developed. Further, CARB can improve the ability of landfillsto participate in the renewable
portfolio sandard and acquiring renewable energy credits by facilitating the streamlining of
permitsat theloca level for landfill gasto energy projects.

Na all landfillswill meet necessary aiteriatobeinduded in amulti-ssdar cp-and-trade
program o offsst market: Landfillsin the Sate differ with regardsto awide range of factors.
Items such asalandfill’'s age, class, amount of waste, closure status, gas production quaity and
gas production quantity al effect the GHG emissonsrate and ability of the facility capture and
combust methane. In order for CARB to include landfillsin a multi-sector cap-and-trade
program, criteriafor landfills would need to be developed and groups of facilitieswould need to
be excluded. In essence, if afacility isnot going to producing emissions, it should not be covered
in an emissonstrading system of offset market. To perform this assessment, CARB will need
to perform athorough evaluation of the fitness of variousfacility Szes and gas production
abilitiesfor the cap-and-trade. For these landfills, mandatory performance standards should be
utilized to minimize emissons.

Nopraoad for fugitiveemissonsredudion measurement: Although the M AC
recommended incluson of methane emission reductionsin an offset program, the tools required
to alow such incluson are yet not in existence. In such aprogram, emisson offsets must be
supported by a measurement methodology to make sure reductions are red, quantifiable,
additional, and verifiable. Thismethod must not only provide specific guidance to facilitiesto
measure emissonsthat are escaping, but must aso enable facilitiesto caculate difference
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 sate’'slandfills. The development of this protocol
must involve stake-holders companies aswell asthe public.

Potential impactson criteriapollutants

Increasing the overal combustion of landfill gas may lead to increased level of criteria pollutants
such asNOx and CO. Traditiona flaring technology isthe worst emitter of these pollutants and
solutionsthat increase flaring should be avoided. Solutions such as properly tuned 1C engines
and gas processing plantsthat form compressed / liquid gases will have lessemissons dueto the
presence of back end emissons controls. Further, these solutions may displace formation of
criteriapollutantsin other areas by reducing the need for fuel.
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