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What are GHGS?

The main greenhouse gases
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Appendix C Calculation References

Converting to CO, Equivalent

To incorporate and evaluate non-CO, gases in your GHG
emissions inventory, the mass estimates of these gases
‘will need to be converted to equivalent (s Todo
fhis, multiply the emissions in units of mass by the GHGs
global warming potential (GWP).
Global warming potentials were developed by the
Intergovernmental Panel on Climate Change (IPCC)

quantify the globally averaged relative radiative
forcing effects of a given GHG, using carbon dioxide as
fthe reference gas. In 1996, the IPCC published a set of
‘GWPs for the most commonly measured greenhouse
gases in its Second Assessment Report (SAR). In 2001,
fhe [PCC published its Third Assessment Report (TAR),
which adjusted the GWPs to reflect new information on
atmospheric lifetimes and an improved calculation of the
radiative forcing of carbon dioxide. However, SAR GWPs
are still used by international convention and the U.5.
o maintain the value of the carbon dioxide “corrency™.
To maintain consistency with international practice, the
California Regisiry requires participants to use GWFs
from the SAR for calculating their emissions inventory.
Table C1 lists the 100-year GWPs from SAR and TAF. The
equation above provides the basic caloulation required to
determine CO g from the total mass of a given GHG using
fhe GWPs published by the IPCC.
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Conwarting Macc Ectimates
to Carbon Dioxide Equivalant

Table C.1 Comparlson of GWPs from the
IPCC's Second and Third
Assessment Reports

Greenhouse GIWFP GLP
Gas (SAR, 1996) (TAR, 2881)

Soarce: 115, Enviranmental Protection Agency, Inventory of US,
Greenhouse Gas Emisslons and Sinks: 1990-2003 (April




Summary Emissions Facters

An emissions factor & a represantative value that at-
temptstorelate thequantityofa polltant releasedtothe
atmesphers with an activty associated with the rlease
of that pollutant. Thesa factors are usually expressed as
the weight of pallutant divided bya unit weight, volume,
distance, or duration of the activity emitting the polhut-
ant 2.0, kilograms of particulate emitted per megagram
of mal bumed). Such factors fadlitate estimation of emis-
sions from warious scurces of air pollution. In the Energy
Aware Planning Guide the embsiors factor for green-
house gas emissions & based on crbon dioxide aquiva-

s (CO,8).

Farther Guidance on Estimating GHG from
Projects

Estimating the achsl GHG reductions & complicated
becase different sources of electidty releass differ-
et quantities of emissions and since Califomia’s power
comes from an inter-connected eletridty system, it is
difficult to tell which emissions are being awoidad. Fur-
ther guidance & available from thess sources:

Tha California Air Resources Board provides standards

CALIFORNIA ENERGY COMMESION
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APPENDIX A

applicable to the estimation of projects GHG emissions,
Rescurces inchide:

For rules pertaining to electricity provider GHG
reporting see: http: e arb.ca.gowiocreport-
ing/yhg-rep/ghg-rep-quid/08_FlectricitySec.
pdf.

For nules relating to co-genasation facilities see:
Wt/ whe.arh. ca.gow/cc/reporting/ ghg-rep/
ghig-rep-guid /08 _Cogen. pdf.

For rules refated to stationary combustion sourc-
& see fittpdwww.arh.cagoviccreporting!
ghg-rep/ghg-rep-guid12_G5Cs.pdf.

Various types of GHGs may be reduced depending upon
the type of project funded; estimates of raduced fugitive
methane s, methane captured and crverted
to carbon dicacide, reductions in nitrous oxide, sutfur
hexafloride, and various perflucracarbors (PFCs) and
hydrofluorocarbons (HRCS) could be wmpiled for each
project. When estimating GHG emission reducions from
‘these types of projects, protocak at the following organi-
alivns may be usefut
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ARE PLANMING C

Table 1: Summary Emissiens Factors for Energy Use in Califernia
Type afEnergy Reduced Cpe Emissions Facter Units

Hestridty Cabfomia— specficdata from update d macriso-
nomk andlyls of Qimate srategles presented In
the March 2006 dimate action team report Final
report Prepared by:

Economics sshgroup
Qimateaction team
Detaber B, 2007

Natural s 1168 Ibs D, /therm Hational Awerage from the Environmental Protec-
‘tian Agency. APG2 Waturd Gas Source Emisslons
Factar, lly 1996

Transportation Enengy Use — Per Galkon of Fuel

N I il e
001 February 2005,

N I ) s
0 Febnuary 2005,

Transportation Enengy Usa — Per Mile

Fuel wse/whide 2,00 miles per year and 21 Emisshon Factovs:
milesper galln foraverage | (EMFAC) Madel 2007
passengerwehide n California Werdon2.3

"Water Pumping and Treatment

Horthem Cal fomia Cabfomia Energy Commisslon. RefiningEstimates
of Water Related Enargy Use In Calfomia, Decem-
beer 20006

Nz Calfomia Enengy Commisston. RefningEstimates
of WaterRelted Energy Use In Cabfomis, Decem-
ber2004,

TheClimate Action Reserve: http:fwwe.climate- Helpful Conversion Factors
actionresarve.ory, how-it-works/ proto ok,

Powersof Ten
The Climate Registry: http!wes wthaclima- » 10deka (da).
teregistry.arg/resounces/protocals.

1073 kilo (kL

Climate Leaders Program: hitpy//www.epa.gow
stateply/resources/indexhtml. 106 mega (ML

USERA GHG Reporting: bt tp/fwaw.epa.govidi- 109 giga (5).
matechange/emissians/ghgrulemaking.html.

1012 ter (T)
ANSI 1500 14064-2 R006): hetps:wwwan-
sica.ong/wwwersion2/outside/GHGge neral.
asp!menulD=200,

CALFORNIA ENERGY COMMSSION




California Energy Commission

Local Gowernment Operations Protocol

Table G.1 Default Factors for Calculating COz Emissions from Fossil Fuel Combustion
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Appendix G Default Emission Factors
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LCFS — Carbon Intensity

The standards are expressed as the-
carbon intensity of gasoline and diesel
fuel and their alternatives. Measured on
a lifecycle basis, the carbon intensity
represents the equivalent amount of
carbon dioxide (CO,e) emitted from
each stage of producing, transporting,
and using the fuel in a motor venhicle.
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LCFS — Carbon Intensity con'’t

Depending on the circumstances, GHG
emissions from each step can include carbon
dioxide (CO0,), methane, nitrous oxide (N,0),
and other GHG contributors. Moreover, the
overall GHG contribution from each particular
step Is a function of the energy that the fuel
contains. Thus, carbon intensity Is expressed
In terms of grams of CO, equivalent per
megajoule (g C0O,e/MJ).
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Table ES8
Carbon Intensity Values
for Gasoline and Fuels that Substitute for Gasoline

CARBOEB - based on the average crude oil
delivered fo Califomia refineries and awerage
California refinery eficiencies

CaRFG-CARBOB and & blend of an 30%
Midwestern com ethanol and 20% California com
ethanol o meet a 3.5% oxygen content by weight
biend (a 4

Ethancl : [ &10 [ 30 |
from Com | _Caiomia; Dry Ml Dry OGS, NG 2800

Midwest; Dry Mill; Dry DGS; 80% NG; 20% m“
Biomass
Biomass

Hydrogen | Compressed H, from on-site reformina of NG oe30 | o [ &
T e [0 [se ]
Caloulated value, land use part of the vale

Adjusted by an EER factor 1o account for power frain efficiency improvements over gasofine engines
Adjusted by an EER factor of 2.3 fo account for power frain efficiency improvernents over gascline engnes.




Q ) California Energy Commission
"

INTERNATIONAL
STANDARD

Environmental management — Life cycle
assessment — Pringiples and framework
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What’s Your Electricity Footprint?
California
Utility 2005 2006 2007
LADWP 1,304 1,239 1,228
SDG&E 546 /781 806
SMUD 616 555 714
PG&E 489 456 636
SCE 666 641 631

CA Climate Action Registry reporting
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eGRID

Estimates of CA Statewide electricity
generation average output mix:

e 878.71 Ibs/IMWh 2004 CAMX-WECC CA
o 72412 Ibs/IMWh 2005 CAMX-WECC CA

Note: This shows an 18% decline in one year!

http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
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kWh Consumed or Avoided?

GHGs of today'’s electricity resource mix...will

NOT
Whic
“useo

be the GHGs of our future electricity mix

N generation resource Is not
”...when you avoid consuming a kWh?

Whic

N generation resources are not needed |f

you reduce your electricity demand?

If spot market purchases are reduced, what
are the GHGs of those electricity supplies?
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Some Key Factors on Electricity

* Progress in achieving the California RPS
 Emissions Performance Standard (SB1368)
* Phasing out of once-through-cooling (OTC)
* Retirement of older, less efficient plants
 Local grid reliability needs

 Avalilability of low cost hydroelectric power

« Effectiveness of energy efficiency program
 Technology developments (e.g., CCS)
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What’s Most Important on Energy?

 Reasonably accurate method of tracking how
much energy Is currently used; information
about the sources of energy consumed

e Creating a GHG emissions inventory
 |dentify opportunities to reduce consumption

e Using purchasing power to better understand
energy an supplier’s relative GHG intensity

* Improve understanding about the “indirect”
Impacts of energy consumption
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Reducing Energy Consumption

e Establishing a sound “baseline” of activities
that consume energy

« Making the effort to evaluate, monitor, and
verify energy savings

e Opportunities to partner with others on
orojects that reduce energy consumption

* Follow the rapidly evolving world of GHG
oroject protocols and carbon markets
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Carbon Market is Growing...

Dear Energy-L readers

Assets under management by carbon funds grew by 26% to $16 billion
last year, despite the continuing uncertainty about future international
action on climate change.

Research by Environmental Finance and Carbon Finance identified 88
investment vehicles that are either operational or actively raising funds
to buy carbon credits from projects that reduce emissions of
greenhouse gases. A further seven funds are at the planning stage,
and fund managers are optimistic about the prospects for 2010. Full
details on all these funds are listed in Carbon Funds 2009/10 - to find
out more go to http://www.environmental-finance.com/envfin/books.htm
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Thank You!

More Iinformation:
CARB GHG Inventory & Mandatory Reporting
www.arb.ca.gov/cc/ccel.htm
ICLEI GHG Analysis Protocol (IEAP) :
www.iclei.org/index.php?id=ghgprotocol

« GHG Protocol (WRI/'WBCSD):
www.ghgprotocol.org

« USEPA
www.epa.gov/statelocalclimate/state/activities/ghg-inventory.htmi



