Kansas Energy and Environments
Policy Advisory Group (KEEP)

Meeting #1, May 20, 2008

Kansas Governor’s Office
The Center for Climate Strategies

Welcome and Introductions

Kansas Governor’s Office
KEEP Members

Kansas State Agencies
Members of the Public
Center for Climate Strategies
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Agenda

. Welcome and Introductions

. Purpose and Goals of KEEP and Meeting #1

. Recent Climate Developments

. Review of Current Actions in Kansas

. Review of KEEP Climate Process

. Review of draft Kansas GHG Emissions InventoriF@&ecast
. Presentation of Initial Draft Catalogs of Potainbtate Actions
. Formation of Technical Work Groups

. Next Steps for KEEP and Technical Work Group&/@3s)

10. Agenda, Time and Date for Next Meeting

11. Public Input and Announcements

12. Adjourn

O©CoOoO~NOOOTA, WNPE
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Purpose and Goals

» Facilitation of six or more structured climateiant
planning meetings of the KEEP and a series ofimter
meetings of five Technical Work Groups (TWGS) to
identify, prioritize, develop, and quantify final
recommendations to be brought forward in the KEEP’s
comprehensive Climate Action Plan.

» Development of a comprehensive set of specificcgol
recommendations by the KEEP in the form of a sgiate
implementation plan to reduce GHG emissions and
enhance energy and economic opportunity in Kangas b
2025 and beyond.
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Purpose and Goals...

» Facilitate and provide technical support to theBREs
process to establish a recommended statewide global
warming pollutant (or GHG) reduction goal to be rngt
implementation of the comprehensive climate agtiam
developed by the KEEP.

* Issuance by January 2009 of a Preliminary Repatte
Governor

* Issuance by January 2010, of recommendationseifotim
of a final report from the KEEP to the Governor.
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Final Work Products

 Inventory and Forecast of Kansas Emissions from
1990 to 2025

» Comprehensive Climate Mitigation Actions in All
Sectors

» Statewide Goals for Greenhouse Gas (GHG)
Emissions Reductions

» Final Report with Recommendations to Governor
Sebelius
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Goals for KEEP Meeting #1

* Introduction to KEEP Climate Action Plan
Development Process

o Summary of the draft KS GHG Emissions
Inventory and Forecast

* Introduction to the draft Catalog of Potential
State Actions

» Formation of Technical Work Groups
(TWGS)

Recent Climate Developments

» Background

* National Actions
» US States Actions
» Kansas Actions
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The Challenge

“The ultimate objective of this
Convention .... is to achieve, ....
stabilization of greenhouse gas
concentrations in the atmosphere at
a level that would prevent
dangerous anthropogenic
interference with the climate

system.”
— UNFCCC Article 2 Objective,
— Rio De Janeiro
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GHG Mitigation Scenarios
(IPCC Fourth Assessment)

Carbon Dioxide
Concentration

Warming ( C)
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US States: 30 of Top 75 World
Emitters (US DOE, 2005)

US States: 30 of Top 75 Emitters
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US States GHG Growth Rates,
1990-2020 (CCS, 2008)
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US State Climate Action Plans
Completed and In Progress
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Cost Curves for Sectors
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Center for Climate Strategies




GHG Reduction Strategies, AZ
(CCS, 2006)
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Demand Reduction, Heat and
Power, Western States
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National Scale Up of State Policies
and Measures
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MN GHG Targets 2025
(CCS, 2008)
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www.azclimatechange.us

May 20, 2008

National Scale Up of State
Climate Plans
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May 20, 2008

Global Supply Curve
(McKinsey, 2007)
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Recent National Actions

» Massachusetts v. EPA (2007)

» Federal energy bill (2008)
— CAFE

— New light bulb standards (incandescent
phase-out)

— Mandatory GHG reporting
* Pending legislation, many bills
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Policy Integration

State

Policies &
Measures

Federal

Cap &

Trade '
Federal

Policies &
Measures
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National Emissions and Targets
(RFF, 2008)
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Current Kansas Climate Actions

» See “Climate Change Activities in Kansas-
May 2008”
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Governor Sebelius Executive Orders

e Governor Sebelius’ Executive Orders 1n 2008, Governor Sebelius
has issued four Executive Orders addressing vaaspscts of climate
change and energy policy.

e March 27, 2008 Executive Order 08-04
— Reformulates the composition of the Kansas En€ayncil
e March 21, 2008 Executive Order 08-03

- (Establis;\es the Kansas Energy and EnvironmentalyPadvisory Group
“KEEP”

« February 7, 2008 Executive Order 08-02
— Establishes the Kansas Innovation Consortium (*KIC

. Januialry 7, 2008 Executive Order 08-01 (information below under
KCC

— Establishes the Governor's Wind Working Group

May 20, 2008 www.ksclimatechange.us 28




Executive Order 08-03

» Establishes the Kansas Energy and
Environmental Policy Advisory Group
(KEEP)- 25 Members

KS GHG Emissions Inventory and Forecast
Include Proposed GHG Reduction goals
Include Plan to Achieve the Proposed Goals
Final Report by January 2010
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Midwestern Governor’'s Association

* Midwestern Governors GHG Reduction
Accord

» Midwestern Governors Energy Security and
Climate Stewardship Platform
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KDHE

Draft GHG Inventory Development
Climate Registry Participation

KS Observer to Western Climate Initiative
Electricity Generator Agreements
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Kansas Geological Survey (KGS)

* Enhanced Oil Recovery Initiative w/
Sequestered CO2

» Southwest Regional Partnership on Carbon
Sequestration
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Kansas State University

Professor Rice- Agricultural Carbon
Sequestration Expertise

KSU Soil Carbon Center

KSU Consortium for Agricultural Soils
Mitigation of Greenhouse Gases

Agriculture Carbon Offset Credits
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Kansas Corporation Commission

KCC Regulatory initiatives

Wind Facilities Development

Wind Working Group

Kansas Renewable Energy conference

Kansas Facility Conservation Improvement
Program (FCIP)
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Local Government
Climate Initiatives
* Eleven KS municipalities have signed the
U.S. Mayors Climate Protection Agreement

 City of Wichita developing a GHG
Emissions Inventory and energy savings.
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Break
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KEEP Climate Process
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Building Consensus

— Comprehensive
— Stepwise

— Fact based

— Transparent

— Inclusive

— Collaborative
— Consensus driven

» Deliberative Democracy (\
r=
\V
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Coverage Of Issues

All GHGs
All sectors

All potential
implementation
mechanisms

State and multi-state
actions

Short- and long-term
actions

Key externalities
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Fact Finding

* Preliminary fact finding
— Inventory and forecast of GHG emissions
— Inventory and results of state actions

 Joint fact finding and policy development
— Inventory and forecast of emissions
— Climate mitigation action recommendations

May 20, 2008 www.ksclimatechange.us 40




Transparency

y7 » Policy Design
— Timing, goals, coverage,
implementation methods
* Economic analysis
— Data sources
— Quantification methods
— Key assumptions
— Key uncertainties
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Decision Criteria

GHG Reduction Potential (MMtC®)

Cost or Cost Saved Per Ton GHG Removed
Externalities (Co-benefits, etc.)
Feasibility Issues
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Voting

* Votes included in meeting agendas

— Presentation of draft decision suggested by TWG

— KEEP reviews and approves with modifications iflaeded
* ldentify objections to final approval

— Silence = assent

— Consider alternatives based on discussion, mofiaagbvote
» Levels of final support

— Unanimous consent (no objections)

— Super majority (less than five objections)

— Simple majority (less than half object)

— Not approved (more than half object)
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Roles & Responsibilities

» Process convened by Governor Sebelius under Bxecut
Order 08-03 (KEEP)

» Governor’s Office, Chair, Agencies oversee process
» KEEP makes recommendations to the Governor
« TWGs provide guidance to KEEP

» Chair ensures timely and full completion of
KEEP duties, etc.

* Public input and review for stakeholders
» CCS provides facilitation, technical support, firgport
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Stepwise Planning Process

Get organized

Review and refine inventory & forecast of emigsio
Identify a full range of possible actions

Identify initial priorities for analysis

Develop straw policy design proposals

Quantify initial GHG reductions and costs/savings
Fully develop policy option templates

Develop alternatives to address barriers as ieede
Aggregate and integrate results

10 Finalize and report recommendations

CoOoNOOOhWDNRE
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Ground Rules

» Supportive of the process

» Best effort, good faith

« Attendance at meetings

» Equal footing

» Stay current with information

* No backsliding

* Do not represent the KEEP

» Make objective and timely contributions
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Step 1: Get Organized

Review process and timelines

Review preliminary fact finding
— Inventory and forecast
— Inventory of recent actions

Form Technical Work Groups (TWGS)
Plan next steps
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Step 2: Review and Refine
Inventory and Forecast

Scope of coverage
Data sources
Methods
Assumptions

Key Uncertainties
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Step 3: Expand the Catalog of
States Actions

» Over 300 actions taken by US states

— Existing, planned and proposed state and mute sta
actions

— Many US states

— All sectors

— Variety of implementation mechanisms
— Includes key KS actions

« KEEP adds missing potential actions
— Starting place for identification of prioritiesrfanalysis
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Categories of Action

» Mitigation:
— Energy efficiency and conservation, industrialgess
— Clean and renewable energy
— Transportation and land use efficiency
— Forest and agriculture conservation
— Waste management
— Cross cutting issues
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Step 4: Identify Initial Priorities

for Anal

ySIS

AFW-1

GHG Reduction Policy
Option

Potential
GHG
Emissions
Reduction | _Cost per Ton

Other
Considerations:
Jobs, Fuel
Imports,
Externalities,

Feasibility

Priority for
Analysis

Notes /
Related Actions|
inKS

Materials

IAGRICULTURE — PRODUCTION OF ENERGY AND MATERIALS

11 Expanded Use of Biomass
Feedstocks for Electricity,
Heat, or Steam Production

1.2 In-state Liquid Biofuels
Production

13 Manure Digesters/Other
Waste Energy Utilization

1.4 Improving Energy Capture
from Biomass Heat

1.5 Expand Use of Bio-based

*KEEP identifies about 50 initial potential optidies further analysis and development

May 20, 2008 www.ksclimatechange.us 51
Step 5: Craft Straw Policy
Design Proposals

* TWGs propose initial policy option design (“straw
proposals”) with key parameters of analysis
— Timing
— Goals (Numerical Level of Effort)
— Parties involved in implementation

* CCS works with TWGs to set up quantification

« Options are quantified and fleshed out for revaswd
revision by the KEEP

» KEEP revisits list of potential priorities, as dee
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Step 6: Prepare First Round of
Quantification

e CCS prepares quantification memo, TWG assumptions
memos, options for analysis of draft actions

— US EPA Economic Guidelines, other standard refemeapplied
to climate actions

¢ Quantification includes:
— GHG reduction potential (mitigation)
— Cost per ton of GHG removed

« Externalities if/as needed
» Aggregate/Integrative impacts
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Step 7: Develop Full Policy
Option Template

« Policy Description (Concept)

» Policy Design (Goals, Timing, Coverage)
« Potential Implementation Methods

* Related Programs and Policies (BAU)

¢ Quantification of costs, results
— Data Sources, Methods and Assumptions
— Key Uncertainties

» Externalities, as Needed

» Feasibility Issues, as Needed
» Status Of Group Approval

* Level of Group Support

« Barriers to Consensus, if any
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Step 8: Identify Alternatives to
Resolve Barriers To Consensus

« Clarification, expanded information, or
policy design modification:
— Policy Design (goals, timing, coverage)
— Implementation methods
— Analysis (data sources, methods, assumptions
— List of options
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A “Portfolio” of Policy Opti
ortrolio” or Folicy vptuons...
Codes & Market Funding Voluntary ; sicnhanriziegl Infor;nation ng‘:‘g‘ Repg?rting

Standards| Mechanisms| Mechanisms| Agreements Assistance | Education Projects Disclosure

Agriculture
Forestry &
Waste

Energy Supply
& Demand

Cap and Trade

Transportation
& Land Use

Adaptation

Government
Policy
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Implementation Methods -
Not One Size Fits All

Voluntary Agreements
Technical Assistance
Financial Incentives
Targeted Spending

Codes and Standards
Market Based Approaches
Pilots and Demos
Information and Education
Research and Development
Reporting and Disclosure
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Step 9: Conduct Aggregate
Analysis and Compare to Goals

Integrate measures within TWGs
Integrate measures across TWGsS
Remove double counting

Assess supply and demand interactions

Assess other interactions, externalities, if/as
needed

» Assess needs for margin of safety, etc.
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Step 10: Develop Final Report

 KEEP Recommendations & Results

— Executive Summary
Potential Impacts of Climate Change on Kansas
— History and Status of State Actions Related to GHfissions
Inventory and Forecast of Kansas GHG Emissions
Recommended Policy Actions by Sector:

* Energy Supply

» Residential, Commercial, and Industrial

e Transportation and Land Use

« Agriculture, Forestry and Waste Management
» Cross-Cutting Issues

Technical Appendixes
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Inventory and Forecast of Kansas
GHG Emissions
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Inventory Approach

« Standard US EPA and UN methodologies, guideliaed,
tools

« Emphasis on transparency, consistency, and signife
» Preference for Kansas or regional data, wherdablai

» Consumption and production-basis emissions from
electricity generation
— Very simplified approach used for initial analysis
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Projection Approach

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

— Includes approved policies and actions to thergxte
possible (e.g., Energy Efficiency, Renewable Engrgy

» Growth assumptions from existing sources
— State population and employment forecasts
— US Census and Bureau of Labor Statistics
— US Energy Information Administration
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Coverage

» Six gases per USEPA and UNFCCC guidelines

— Carbon Dioxide (CQ), Methane (CH), Nitrous Oxide (NO,
Hydrofluorocarbons (HFCs), Perfluorocarbons (PFSsjfur
Hexafluoride (SE)

» All major emitting sectors

— Electricity Supply & Demand (Consumption Based)
Residential, Commercial, Industrial (RCI) Fuel @sel Non-fuel
Use Processes
Transportation (onroad and nonroad)
Natural gas pipeline transmission & distribution
Agriculture, Forestry, and Waste

» Emissions expressed as C&uivalent

— 100-year global warming potentials
* CO,=1; CH,=21; NO = 310; HFC-23 = 11,700; SF6 = 23,900
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Key Points

Preliminary draft for KEEP and TWG
review and revision, as needed

Helpful for diagnosis of GHG emissions,
but not a baseline for modeling or
compliance for individual options

Consumption and Production methods
Gross and Net methods
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Kansas Draft GHG Emissions
Inventory and Forecast
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Inventory Approach

« Standard US Environmental Protection Agency
(EPA), United Nations, Intergovernmental Panel
on Climate Change (IPCC) methodologies,
guidelines, and tools

 Emphasis on transparency, consistency, and
significance

« Preference for Kansas or regional data, where
available

« Consumption- and production-basis emissions
from electricity generation
— Very simplified approach used for initial analysis
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Projection Approach

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

— Includes approved policies and actions to thengxte
possible (e.g., Energy Efficiency, Renewable Engergy

» Growth assumptions from existing sources
— State population

— US Census
— US Energy Information Administration
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Coverage

» Six gases per USEPA and UNFCCC guidelines

— Carbon dioxide (C9, methane (CE}, nitrous oxide (NO),
hydrofluorocarbons (HFCs), perfluorocarbons (PF8slfur
hexafluoride (Sf)

» All major emitting sectors
— Electricity Supply & Demand (Consumption-Based)

— Residential, Commercial, Industrial (RCI) Fuel &g
Non-fuel Use Processes

— Transportation (onroad and nonroad)
Fossil Fuel Industry
Agriculture, Forestry, and Waste Management

» Emissions expressed as C&guivalent

— 100-year global warming potentials
+ CO,=1; CH,=21; NO = 310; HFC-23 = 11,700; $F 23,900
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Key Points

* Preliminary draft for KEEP and TWGs;
review and revision, as needed

» Helpful for diagnosis of GHG emissions,
but not a baseline for modeling or
compliance for individual options

e Consumption and Production methods
» Gross and Net methods
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Kansas & US Gross Emissions
By Sector, 2005

(Consumption Based)

Kansas Industrial us Transport

Transport Process 27 Ir;dustnal
17% 6%  Waste rocess
2% 5%
Res/Com Res/Com Waste
Fuel Use
6% Agriculture Fuel Use 3%

0, .
& 8% Agriculture

Rangeland

Industrial gt X 8%
Fuel Use Burning Industrial
12% 17% Fuel Use
13%
Fossil Fuel .
Industry Electricity Fassil Fuel

Industry
3%

7% 34%
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Kansas Gross Emissions
By GHG, 2005

(Consumption Based)

HFCs
1.1% _SF6

N20
12%

CH4
14%

COo2
73%
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Per Capita and GSP/GDP Gross
GHG Emissions, 1990-2005

40

— . —o ——KS
35 1 GHG/Capita
(tCO2e)
30
—4&—US
25 I ——— = — GHG/Capita
(tCO2e)
20 1
~—KS GHG/$
15 '\I\.\. (100gCO2e)
10 " .
ye - . ) —&—US GHG/$
5 = (100gCO2e)
0 T T T
1990 1995 2000 2005

May 20, 2008 7




Kansas Gross GHG Emissions By
Sector, 1990-2025

(Consumption Based)

O Electricity (Consumption Based)

B RCI Fuel Use

O Onroad Diesel Use

B Agriculture and Rangeland Burning
M Other Ind. Process

@ Fossil Fuel Industry

@ Onroad Gasoline Use

O Jet Fuel/Other Transportation
0O ODS Substitutes

O Waste Management

40

20

0

1990 1995 2000 2005

2010 2015 2020

2025

May 20, 2008

73

Kansas Gross Emissions Growth

(MMtCO.e, Consumption Based)

Waste Management
Agriculture and Rangeland Buming
Other Ind. Process
ODS Substitutes (HFCs)
Transportation
Fossil Fuel Industry
Industrial Fuel Use
Res/Cormm Fuel Use
Electricity (Consumption Based)

1990 - 2005
02005 - 2025
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Electricity - Emissions
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Electricity — Gross Generation

70,000
60,000
50,000
40,000 /
- —
=
o
30,000 -
20,000
ECoal W Natural Gas O Petroleum
10,000 4 ONuclear W Hydroelectric E Wind
B MSW Landfill gas O Exports M Imports
0 - T T T T T T
1990 1995 2000 2005 2010 2015 2020 2025
May 20, 2008 77

Electricity

 Data Sources

— Historical

» Generation and fuel consumption for 1990-2005
— 906/920 Monthly Time Series data (EIA)

» Monthly Cost and Quality of Fuels for Electric Ria
(EIA) —coal-type data

— Forecast
» EIA/Annual Energy Outlook 2007 for Southwest Power
Pool (SPP) region
— Projected electricity sales and generation for620025

— Projected trends in combustion efficiency improeatrand
transmission & distribution losses for 2006—2025
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Electricity

* Methodology
— Key Inputs
» Coal quality used in KS power stations

« Gross annual primary energy consumption by KS ptagions
by fuel type

« Gross annual generation to meet KS demand

— Multiply gross annual primary energy consumptign b
KS power stations by C® emission factors

— Assign the portion of C£@ emissions not associated with
KS demand to imports/exports

May 20, 2008 79

Electricity

» Key Uncertainties

— Top-down approach

» Assumes KS electric systems evolve consistently
with the surrounding SPP region

» Does not capture all state-specific system
characteristics

— Source of electricity imports and exports

— Coal quality over time
« Coal quality for 2005 assumed for forecast period
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RCI

Commercial Sector
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RCI

e Data Sources

— Historical
» EIA State Energy Data (SED)

— Forecasts
* Residential — KS population annual growth rate (22035)

« Comm/industrial — EIA Annual Energy Outlook 2007 (B2007)
— Projected fuel consumption by fuel type for EIA 8¥blorth Central
region

* Methods
— Historic
* US EPA State Greenhouse Gas Inventory Tool (SIT)
« Energy consumption multiplied by emission factors
— Forecast
 Fossil fuels and wood — annual growth rate appliektest year of

emissions
« Electricity emissions attribution — Forecast for Sovest Power Pool

from AEO2007
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RCI

» Key Assumptions

— Residential sector
» Projections based on normalized regional AEO2Q@Wth
projections of fuel use scaled for KS population
— Commercial/Industrial

 Projections based on regional AEO2007 growth mtaes of
fuel use

» Key Uncertainties
— Regional projections
— Industrial sector growth and mix
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Fossil Fuel Industry
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Fossil Fuel Industry

e Data Sources
— Historic (1990-2005)

— Natural Gas
¢ Production — number of KS gas wells from EIA
« Processing

— Number of gas processing plants in KS froihand Gas Journal
— Volume of gas flared in KS computed from volumega$ flared/vented in KS from EIA and EIIP
percentage flared assumption
« Miles of gathering pipeline
— Kansas Corporation Commission (2005)
— Back-cast to 1990 using KS natural gas produdtiom EIA
Miles of transmission/distribution pipeline andnmier of services

— Pipeline and Hazardous Materials Safety AdministréOffice of Pipeline Safety data
(transmission: 2001-2005; distribution: 2004-2005)

— Transmission and distribution pipeline mileage/ier counts back-cast to 1990 using EIA data
» Transmission: volume of natural gas transpoméafaut of KS
» Distribution: number of natural gas consumer€$
« Compressor stations — EIIP default number of statiger pipeline mile

Pipeline fuel use — EIA volume of natural gas caned in KS pipelines
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Fossil Fuel Industry

» Data Sources
— Historic (1990-2005)
- Qil
« Production — volume of oil produced in KS from
University of Kansas, Kansas Geological Survey
« Transport — EIIP default assumption (volume produse volume
transported)
« Refining — volume of oil refined in KS — EIA regionerude oil
input x ratio of KS refining capacity to regionafining capacity
— Coal Mining — EPAInventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2005
— Forecast (2006-2025)
» Growth rates based on state historical emissi@mls and
Annual Energy Outlook 2003tojections

. Methods

— Based on EPA State Greenhouse Gas Inventory B60) (
— Activity multiplied by emission factors
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Fossil Fuel Industry

* Key Assumptions
— For natural gas gathering/transmission/distribupgpelines—
surrogates trend with emissions activity
— EPA EIIP defaults for number of compressor statiper mile of
pipeline
— Growth rates are process-specific, vary by agtivit
» Used state historical trend unless Annual Energglddk regional
forecast was in-line with historical state trend
» Key Uncertainties
— Transmission Pipeline (highest-emitting category)
e Pre-2001 mileage

» Annual growth rate for forecast period (-0.5%)dxasn average
annual 1990-2005 growth

- Natural Gas Production (second highest-emittinggaty)

« Annual growth rates for forecast period based anuwal Energy
Outlook regional natural gas production forecast
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Transportation
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Transportation

» Data Sources: Onroad Vehicles

— US DOE EIA State Energy Data fuel consumption for
1990-2005

— State-level vehicle miles traveled (VMT) from Kass
Dept. of Transportation (KDOT) for 1990, 1995, 2000

2006
— VMT allocated to vehicle type using FHWA data on
vehicle mix
— VMT projected based on KDOT 2010 and 2020 VMT
projections
May 20, 2008 89

Transportation

« Data Sources: Other Transportation Sectors
— Aircraft — EIA SED fuel consumption

— Aircraft Projection —Federal Aviation Administraiti
(FAA) aircraft operations forecasts

— Rail and Marine Gasoline — Federal Highway
Administration’s (FHWA)Highway Statisticend
ElIA’s Petroleum Navigator

— Commercial Marine — EIA national fuel consumption
and freight tonnage from Waterborne Commerce
Statistics Center

— Rail/Marine Projection — based on historical growth
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Transportation

 Methods

— Inventory (1990-2005)
« CO,

— State Greenhouse Gas Inventory Tool (SIT) and Fuel
Consumption

* Onroad CH and NO
- SIT and VMT

» Nonroad CH and NO

— SIT and Fuel Consumption

May 20, 2008 o1

Transportation

» Methods for Projections (2006-2025)

— Onroad Gasoline and Diesel €O
» VMT forecasts based on KDOT VMT projections

* VMT forecasts adjusted to account for ﬁrojected &fﬁcienc¥ improvements from
MOBILES6 and differences in fuel growth rates basedlata from 2007 EIA Annual
Energy Outlook

— Onroad CHand NO

* VMT projections, as above

* VMT allocated to vehicle type using 2007 EIA Anh&mergy Outlook data
— Aviation

« FAA aircraft operations projections

. Com:jnercial and marine operations applied to jet, fgeneral aviation applied to aviation
gasoline

» Jet fuel projections adjusted to account for igd fuel efficiency improvements using
2007 EIA Annual Energy Outlook data

— Marine/rail
 Historical growth rates used for marine vessels
* No growth assumed for rail
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Transportation

Key Uncertainties
— Future vehicle mix — based on national
estimates
— Effects of new Federal Corporate Average Fuel
Economy (CAFE) requirements and biofuels

provisions of Energy Independence and
Security Act of 2007 not included
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Agriculture
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Agriculture

Data Sources

— Crop Production: U.S. Department of AgricultureS@A) National Agriculture Statistical
Service (NASS)

— Livestock: USDA/NASS
— Fertilizer: Fertilizer Institute

Methods

— Crops: SIT emission factors and crop productida da
— Livestock: SIT emission factors and livestock pafians
— Fertilizer: SIT fertilizer consumption

— Dairy cattle population projections based on Fand Agricultural Policy Research
Institute (FAPRI) report.

— Sheep and Layer population projections use a iveggitowth factor to show population
decline while maintaining positive population esites

— All other livestock projections estimated basedinear forecasts of 1990-2005 populations
— Projections for other categories based on histbgwth trends

May 20, 2008 %5

Agriculture

* Key Assumptions
— Future growth for agricultural soils will followidtorical trends
— Livestock population growth will follow historicalends

» Key Uncertainties

— Manure management emission factors derived fronitdd data
sets

— Livestock numbers based on point estimates fdn gaar to
represent populations that fluctuate throughoutytres

— Projection assumptions

May 20, 2008 9%




Industrial Process

MMLCOe
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Year
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Industrial Process

MMLCO.e
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e Cement (CO2)

=== Soda Ash Use (CO2)

=== Ammonia and Urea (CO2)

=== Ceramics Production (CO2)

=== Nitric Acid Production (N20)
=== HCFC-22 Production (HFC, PFC)

=== |imestone & Dolomite Use (CO2)
== |ron & Steel (CO2)
Glass Production (CO2)

Carbon Black Production (CO2 and CH4)

=== ODS Substitutes (HFC, PFC)
=== E|ectric Power T&D (SF6)

May 20, 2008

98




Industrial Process

* Data Sources

— Historic
« KDHE

— Ammonia and urea ammonium nitrate production, aod steel, nitric acid,
HCFC-22, glass, ceramics, and carbon black proolucti

— Ethanol production (estimated emissions not ineduish the totals for Industrial
Process)

* US EPA National GHG Inventory

— Substitutes ozone-depleting substances (ODSs}rielty transmission and
distribution systems, per capita soda ash consompti

¢ USGS
— Cement and clinker production, limestone and d@®ronsumption, national
soda ash consumption
— Forecast (annual growth rates from 2005 to 2025)
 Historic trends

— Limestone/dolomite use, soda ash consumption,arahsteel production, nitric
acid production, glass production, ceramics, ardan black production

* US EPA national emissions projections
— ODS substitutes, electric distribution, nitricdaproduction
« Portland Cement Association’s national cement aontion forecast
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Industrial Process

* Methods
— Based on EPA SIT

— IPCC Tier 1 methodology for glass, ceramic, carblack, and
ethanol production

» Key Uncertainties

— Actual production data for estimating historical
emissions (instead of EPA default data)
— Growth rates used to forecast emissions
* Many processes based on historic trends

» EPA forecast for large increase in use of HFCsAIRC
cooling applications

— Industry activities to reduce GHG emissions
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Ethanol Production

Year | Total Ethanol Capacity Number of Facilities MMtCO e
(million gallons/yr)

1990 0 0 (First facility in 1992) 0
1995 56 3 0.16
2000 440 10 1.26
2005 650 12 1.86
2010 1,755 26 (includes 14 planned) 5.01
2015 2,135 33 (includes 21 planned) 6.10
May 20, 2008

Ethanol Production

Data Sources
— Historic
» KDHE—Ethanol production facilities and capacities
— Forecast
» KDHE—PIanned ethanol facilities and capacitieotigh 2015
Methods
— Consistent with IPCC and EPA methodologies, emissfrom biomass
are not included in inventory totals; IPCC conssdé0, from ethanol

fermentation to be biogenic source—KS emissionsffermentation at
ethanol plants estimated, but not included in semtinventory totals

Emissions from fuel combustion at ethanol planttuided in industrial
fuel use emissions

Assumed 100% production capacity at ethanol faesli

— Based on chemical mass balance for fermentatioceps

* 2 moles CQproduced for every 2 moles of ethanol produced

» Assumed full conversion of glucose to ethanol

— Estimated emission factor very close to that edtioh by lab study at an
ethanol facility in Kansas
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Ethanol Production

» Key Uncertainties

— Actual production likely less than 100% of capgacit
— Future demand for ethanol will impact number aymtof facilities
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Waste Management

» Data Sources
— SIT default used (population-based)

— Kansas DHE provided data on landfill waste emptesr@ and
landfill controls, waste incineration, rural coumtypulations for
estimating open residential burning, municipal wastter
treatment, and industrial wastewater

— Open burning at rural county residential sitesedasn EPA’s 2002
National Emissions Inventory estimate

— SIT emissions factors and waste composition used
* Methods
— SIT with data sources above
— Application of emissions controls based on stateided data
— Growth based on historical emissions
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Waste Management

* Key Assumptions
— Growth Rates

» Landfills — based on historic emissions growth radeissions
controls were applied (2003-2005)

* Industrial solid waste emissions — based on Slauefssumption
of 7% of municipal solid waste (MSW) emissions

* Industrial and Municipal wastewater — based orohistemissions
growth (1990-2005)

» Key Uncertainties
— Future controls applied to uncontrolled landfills
— Industrial landfills — SIT default of 7% of munieiplandfills
— Emissions from facultative lagoons
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Forestry and Land Use Emissions

(MMtCO.e)

1981-1994 | 1994-2005
KS Forest Pool Flux Flux
(MMLCO ,e) | (MMtCO .e)
Live Tree 3.32 5.39
Understory 0.01 0.23
Standing Dead 0.09 0.18
Pown Dead -0.19 -0.42
Forest Floor 0.48 0.17
Soil Carbon 3.00 5.59
Harvested Wood Products 0.0 0.0
Totalsy  .7.09 -11.66
Totals (excluding soil carbonb -4.10 -6.07

May 20, 2008
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Forestry and Land Use Emissions
(MMtCO.,e)

1990 2000 2005 2010 2020 2025
Forested Landscape (excluding
soil carbon) -4.10 -6.07 -6.07 -6.07 -6.07 -6.07
Urban Forestry and Land Use -2.33 -0.53 -0.56 40.56 6r0.5 -0.56
Rangeland Burning 0.68 0.68 0/68 Q.68 .68 p.68
Sector Total -5.74 -5.92 -5.95 -5.95 -5.95 -5/95

Note: Urban Forestry and Land Use category consists of carbon storage in urban trees, N,O from

settlement soils, and carbon storage in landfilled yard trimmings and food scraps.
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Forestry

+ Data Sources

— US Forest Service (USFS) Forest Inventory and ysialFIA)
data for Kansas for 1981, 1994, and 2005

— USFS also provides modeled estimates for harvesed
products

— EPA SIT default data for urban forestry and lasd u
— KDHE for rangeland burning activity data
* Methods
— Forested Landscape: USFS Carbon Calculations (GfoT) to

estimate carbon stocks and fluxes for 1990-2005

» Carbon pool data for the 1981-1994 and 1994-20@8 periods were used to
quantify carbon fluxes in lowa

— Urban Forestry and Land Use, Rangeland Wildfieg®A SIT
— Future projections were assumed to remain at ko@Hs
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Forestry

» Key Assumptions

— 1990-2005 carbon stock change representative of
current and historical conditions

— No significant change in sequestration from
2006-2025

» Key Uncertainties
— Effects of future development on forested acreage

— Effects of near-term climate change on forest
sequestration levels

— Methodological differences in USFS FIA surveys

— Urban forestry and land use emissions rely oronati
default data instead of state-specific data
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Catalogs of Potential State Actions

e See handouts for each TWG:
— AFW TWG
— TLU TWG
— RCI TWG
- ES TWG
— CCI TWG
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Technical Work Groups

* Energy Supply

— Heat and power generation; locus for cap and twadarbon tax policy

* Residential, Commercial, Industrial
— Energy efficiency & conservation, industrial presgwaste management

» Transportation and Land Use
— Vehicle efficiency, alternative fuels and demaeduction programs

e Agriculture, Forestry, and Waste Management
— Land protection, forest restoration, sustainabtedt management,
bioenergy, sustainable wood products, waste remluyatecycling

e Cross-Cutting Issues
— Reporting, registries, lead by example, publiccation, goals, etc.
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Lunch Break

N
VS
\
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Technical Work Group Tasks

» Assist KEEP
— ldentify full range of potential state actions
— ldentify suggested priorities for analysis
— Suggest straw policy designs
— Assist with analysis, development and review of
options
— Assist with development of policy alternatives
— Assist with input to and review of KEEP reports

— Review and assist with the state GHG inventory and
forecast
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Formation of TWGs

« Complete TWG Volunteer forms regarding
Preferred TWG Assignments
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Next Steps KEEP, TWGsS

* Begin TWG meetings
» 2 TWG meetings before next KEEP
meeting

— Review and expand Catalogs of potential state
actions

— Review and comment on inventory and forecast
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Next KEEP Meeting

* Agenda:
— Review and approve catalog of
potential additional state actions

— Review and approve TWG suggested
updates to the draft KS GHG emissions

inventory and forecast

— Prepare for next steps (identification of

priorities for analysis)

* Location and Date: TBD
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Timing — KEEP Meetings

Date

Action

May 20, 2008

1st KEEP meeting

August, 2008

2nd KEEP meeting

December, 2008

3rd KEEP meeting

April, 2009

4th KEEP meeting

August, 2009

5 KEEP meeting

May 20, 2008

November, 2009

6th KEEP meeting

January, 2010

Final Report due

Between KEEP Meetings

TWG conference calls and
meetings

www.ksclimatechange.us
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Public Input, Announcements
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Adjourn
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