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Agenda

 Introductions and review of day’s agenda

e Approval of draft summary of Climate Action Panel
(CAP) Call #1

e Review and discussion of the Colorado GHG
Inventory and Forecast

 Review and additions to the Catalog of States
Actions




Inventory Approach

o Standard US EPA and UN methodologies,
guidelines, and tools

 Emphasis on transparency, consistency, and
significance

* Preference for Colorado or regional data, where
available




Projection Approach

 Reference case assumes no major changes from
business-as-usual (BAU)

— Includes approved policies and actions to the extent possible
(e.g., Energy Efficiency, Renewable Energy)

o Growth assumptions from existing sources
— US Census and Bureau of Labor & Statistics




Colorado & US Emissions By
Sector, Year 2000
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Colorado Emissions By GHG,
Year 2000 (MMtCO.e Based)
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Per Capita and GSP/GDP
GHG Emissions, 1990-2002
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Gross Colorado GHG Emissions
By Sector, 1990-2020

—

O Electricity (Consumption Based) OFossil Fuel Industry
B RCI Fuel Use B Transportation Gasoline Use
160 - dTransportation Diesel Use EJet Fuel/Other Transportation
B Agriculture O ODS Substitutes
140 - Bl Other Ind. Process OWaste Management

120

100 -

MMtCO2e




Colorado Emissions Growth
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Key Points

e Preliminary draft prepared by CDPHE and
CCS under WRAP project

e Preliminary draft for PWG and CAP review
and revision, as needed

* Helpful for diagnosis of GHG emissions, but
not a baseline for modeling or compliance for
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Electricity

e Data Sources
— US DOE, EIA State Energy Data
» Historic energy consumption and electricity sales

— Colorado’s Electricity Future, Xcel/PSCo website
* Projected electricity sales
* Proposed plants and generation through 2010

— US DOE, Annual Energy Outlook




Electricity

o Key Assumptions
» Electricity sales grow at 2.9% to 2010, 2.1% to 2020
» Generation grows at 2.8% to 2010, 2.2% to 2020

« RPS met by I0OUs and 4 public utilities (65% of sales), 10% of
sales by 2015, wind and solar
 New non-renewables plants
— 90% coal / 10% natural gas for 2007 to 2010
— 75% coal / 25% natural gas for 2011 to 2020




Electricity
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Commercial Sector
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RCI

« Data Sources

— EIA State Energy Data (SED)
» Historic energy consumption for natural gas, oil, wood, coal

— EIA Annual Energy Outlook 2006 (AEO2006)
* Projected consumption, amount and type




RCI

« Key Assumptions

— Projections based on regional projections
scaled for Colorado population and
employment growth projections

e Key Uncertainties




Fossil Fuel Production
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Fossil Fuel Production

e Data sources

— Natural Gas — Gas Facts, US DOE (wells, pipelines,
processing)

— Oil Industry — US DOE (oil produced and refined)
— Coal Mining — US EPA National GHG Inventory

e Methods




Fossil Fuel Production

o Key Assumptions
— Growth Rates

* Oil and NG production

— follow 2000-2005 growth rate through 2009

— 2010-2020 based on US DOE, Annual Energy Outlook
» Coal

— Emissions follow Colorado Geological Survey coal
production projections (intensity held at 2004 level)







Transportation
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Transportation

« Data Sources: Onroad Vehicles
— US DOE EIA State Energy Data fuel consumption thru 2002
— State-level vehicle miles traveled (VMT) from CDOT

— VMT allocated to vehicle type with fleet mix data from
CDPHE

— VMT projections from local planning organizations (DRCOG,
NFRTAQPC, PPACG)




Transportation

e Data Sources: Other Transport Sectors
— Alircraft — EIA SED fuel consumption

— Aircraft Projection — CDOT operations
forecasts

— Raill and Marine — EIA SED




Transportation

e Methods

— Inventory (1990-2002)

e CO2
— SGIT and Fuel Consumption




Transportation

* Methods for Projections (2003-2020)

— Onroad Gasoline and Diesel CO2
» VMT forecasts from local planning organizations and CO SIP

» VMT forecasts adjusted to account for projected fuel efficiency improvements
from 2006 EIA Annual Energy Outlook

— Onroad CH4 and N20O

* VMT projections, as above
» VMT allocated to vehicle type using 2006 EIA Annual Energy Outlook data

— Aviation




Transportation

o Key Assumptions

— Avallable VMT projections are accurate (statewide
2002-2020 = 2.1%/yr)

« Key Uncertainties
— Future vehicle mix — based on national estimates




Agriculture
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Agriculture

e Data Sources
— Crop Acreage: USDA/NASS
— Livestock: USDA/NASS
— Fertilizer: Fertilizer Institute

e Methods
— Crops: SGIT emission factors and crop acreage




Agriculture

« Key Assumptions

— No growth or significant change in crop
production for the future

— Dairy cattle population growth (1.8%/year);
no growth for other livestock categories




Forestry
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Forestry

« Data Sources

— USFS carbon stock for 2 inventories (1983/1984-2005)
based on FORCARB2 model

— USEFS also provides modeled estimates for harvested wood
products

e Methods

— Forestry: USFS FORCARB2 carbon stock change model




Forestry

o Key Assumptions

— 1983-2005 carbon stock change representative of
current conditions

— No significant change in sequestration from 2006-
2020

o Key Uncertainties
— Effects of future development on forested acreage




Industrial Process
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Industrial Process

e Data sources

— US EPA National GHG Inventory for national emissions from
ODS substitutes, electric distribution, and semiconductor
manufacturing

— State CDPHE - lime production
— USGS data

* Cement manufacture (clinker and masonry cement)
e Soda ash use
* Limestone and dolomite use




Industrial Process

o Key Assumptions

— Growth Rates

 ODS subs and Elec. Dist. —

— National growth rate (US State Dept and US EPA)
 Cement and lime manufacture, limestone/dolomite use —
— State employment forecasts for non-metallic minerals

 Soda ash use — USGS national forecast

« Key Uncertainties




Waste Management

@ Uncontrolled LFs O Hared LFs
O LFGTE LFs B Industrial LFs

O MSW Combustion @ Municipal WW

O Industrial VWV

MMtCO2e
R N W~ OO0 O N

1990 1995 2000 2005 2010 2015 2020




Waste Management

e Data sources
— EPA LMOP Database

— CDPHE Survey on landfills

— CDPHE data on WW flows for meat/poultry
processors

— State population and SGIT default data for
municipal WW treatment




Waste Management

o Key Assumptions

— Growth Rates
« Landfills — based on historic emissions growth
 Industrial WW — held constant at 2005 levels
* Municipal WW — CO population projections

o Key Uncertainties
— Future controls applied to uncontrolled landfills




Black Carbon

e One of two carbonaceous aerosol
species — BC and Organic Carbon (OC)

* Also known as light absorbing carbon
(LAC) and elemental carbon (EC)




Sources of Black Carbon

e Fossil Fuel
Combustion

e Biomass

Combustion
e Other (Minor)
Sources




Black Carbon Emissions

e 2002 e 2018
— 6.8 MMtCO2e — Nonroad diesel
— Primary Contributors: drops from 3.7 t0 1.1
« nonroad diesel (54%) MMtCOZ2e
« onroad diesel (26%) — Onroad diesel drops

e rail (7% from 1.71t0 0.4







Catalog of States Actions

 Refer to updated handout

— Updates from PWG review:

 Draft preliminary rankings of GHG potential,
cost/cost savings for review and revision

* Notation of actions from AZ, NM and MT




Next CAP Meeting

« Agenda:
— Review TWG suggested priorities for
analysis of policy options
— Review PWG suggested updates to
the Colorado emissions inventory and
projection
— Discuss policy design issues and next
steps for policy options






Public Input, Announcements
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