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Welcome and Introductions

« MCCC Members
 Members of the Public
» Center for Climate Strategies
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Agenda

e Welcome and Introductions

« Updates from Working Groups
— Mitigation Working Group
— Adaptation and Response Working Group
— Scientific and Technical Working Group

e GHG Emissions in Maryland
— Review of Preliminary GHG Inventory & Forecast

o Setting GHG Goals and Targets

e Agenda, Time and Date for Next Meeting
e Public Input and Announcements
 Wrap Up
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Mitigation Working Group

e Tad Aburn, MDE
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Adaptation and Response
Working Group

e Z0é Johnson, DNR
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Scientific and Technical
Working Group

e Don Boesch, UMD
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GHG Emissions in Maryland

* Preliminary fact-finding by CCS, assisted
by MDE

« Joint fact-finding on a sector-by-sector basis
as the Mitigation Work Group TWGS
proceed, and In concert with the Scientific
and Technical Work Group’s efforts.
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Inventory Approach

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

e Emphasis on transparency, consistency, and
significance

» Preference for Maryland or regional data,
where available

* Include consumption- and production-basis
emissions from electricity generation

— Note: 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 the
extent possible

o Growth assumptions from existing sources
— State population forecasts
— US Census and Bureau of Labor & Statistics
— US Energy Information Administration

— Onroad vehicle miles traveled (VMT) projections
provided by Maryland Department of the
Environment (MDE)
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Coverage

e SiXx GHGs per UNFCCC and USEPA guidelines

— Carbon Dioxide (CO,), Methane (CH,), Nitrous Oxide (N,O,
Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), Sulfur
Hexafluoride (SFy)

 All major emitting sectors
— Electricity Supply & Demand (Consumption-Based)
— Residential, Commercial, Industrial (RCI) Fuel Use
— Industrial Non-Fuel Use Processes
— Transportation (Onroad and Nonroad)
— Natural Gas Pipeline Transmission & Distribution
— Agriculture, Forestry, and Waste

» Emissions expressed as CO, equivalent
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Maryland Gross Emissions by GHG
Year 2000 (MMtCO. e Based)
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Preliminary Maryland Inventory
Gross GHG Emissions By Sector
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Maryland Gross GHG Emissions
by Sector, 1990-2020
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Maryland Gross Emissions Growth
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Per Capita and GSP/GDP
Gross GHG Emissions, 1990-2005
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Inventory Considerations

* Preliminary draft inventory does not include
effects of California Low Emission Vehicle
[l (Cal LEV Il) program

— CA LEV Il program will be accounted for as a
reduction from the reference case projections

e Growth not fully accounted for in industrial
process (non-fuel use) sector at this point
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Key Inventory Points

e Very preliminary draft
— To be refined by CCS for review and revision by MD

 Inventory & Forecast for diagnosis of GHG
emissions and trends, not a baseline for
modeling or compliance for individual
options

o Consumption and Production methods
* Net and Gross methods
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Setting GHG Goals and Targets

» Executive Order direction:

— Evaluate and recommend goals that include but
not be limited to the reduction of Maryland’s
greenhouse gas emissions to 1990 levels by
2020 and 80% of 2006 levels by 2050

» Experience from other states and regions

e Key issues In setting statewide GHG
reduction goals or targets
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States Consistently Shape Federal Policy

More ““pioneers” than ““laboratories’; where real policy gets hammered out:

. Correspondin
State Action When P . J When
Federal Action
State Acid Rain Laws 1985 Federal Acid Rain Program 1990
State Air Toxics Laws 1987 Federal Air Toxics Program 1990
State NOx Trading (OTC) 1995 Federal NOx SIP Call 2004
State Mercury Laws 1998-2002 | Federal CAMR Rule 2005
State RPS Laws 1997-2007 | Federal RPS Law Introduced
StateRs s AR aWEr 1997-2002 | Federal “4-P” Law Introduced
Plants
i?\liw'de GHIG Reduction 2003-2006 | Federal GHG Reduction Law Introduced
Stat_e GHG Reductions from 2002 Federal Vehicle GHG Standards ?
Vehicles
August 15, 2007 www.mdclimatechange.us 21

© 2007 CCS



http://www.mdclimatechange.us

1990-2020 Climate
State GHG State Goals Plan
Forecast Coverage

Arizona 144% 2000 levels by 2020; 50% below by 2040 106%
v | 5032000 lovel by 2010 1990 by 2020; 50% by 2050
Colorado 81% ? TBD
Connecticut 32% 1990 level by 2010; 10% below by 2020; 75% by 2050 100%
Florida ? 2000 level by 2017; 1990 level by 2025; 80% below 1990 by 2050 ?
Massachusetts ? 1990 level by 2010; 10% below by 2020; 75% by 2050 ?
Maine 34% 1990 level by 2010; 10% below by 2020; 75% by 2050 100%
Maryland 52% TDB: 1990 level by 2020; 80% below 2006 levels by 2050 TBD
Minnesota 48% E)?);to(;g?%rg&ogyEggg%y Act: 15% below 2005 levels by 2015; 30% TBD
Montana 31% 1990 level by 2020; 80% below by 2050 (consumption & production) 89%-105%
North Carolina 113% ? TBD
NEG/ECP ? 1990 level by 2010; 10% below by 2020; 75-85% ultimately TBD
New Jersey ? E.O. 54: 1990 level by 2020; 80% below 2006 levels by 2050 TBD
New Mexico 65% 2000 level by 2012; 10% below by 2020; 75% below by 2050 133%
New York 24% 5% below 1990 by 2010 ?
Oregon 52% 1990 level by 2010; 10% below by 2020; 75% by 2100 85%
Puget Sound 37% 1990 level by 2010; 10% below by 2020; 75% by 2100 100%
Rhode Island 35% 1990 level by 2010; 10% below by 2020; 75% by 2050 100%
Vermont 26-59% 3805/00 below 1990 levels by 2012; 50% below 1990 by 2028; 75% by TBD
Washington 40% I]_:_g%o ;_392%I560vels by 2020; 25% below 1990 by 2035; 50% below TBD
WCI 54% - TBD TBD
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Arizona — Climate Plan Results

AZ CCAG Goals vs. Estimated CCAG Plan Results

—&—Arizona GHG Emissions - Estimated /‘

Reference Case
Arizona CCAG Plan - Estimated Future /
GHG Reductions

—&—Arizona CCAG Goals - 2020 and 2040
Targeted GHG Reductions

.

/\

49 Recommendations; 45 Unanimous

NPV: $5.5 Billion Savings

1990 2000 2010 2020 2030 2040
Year
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Comparison to National Bills

9,000

US GHG Emissions Under Various Bills/Scenarios, 1990-2050
(All gases and sources)
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National

‘Gross-Up” of States’ Actions

: 0 mpl :
Potential « USA)1%f9O" M Tons Ccs)zt/goest Total Savings
: B
US 2020 Goal GHG Savings (Best Guess)
Energy Efficiency and _ ) ] ] .
Conservation 24% 555 $10 to -$30 $11 Billion
Clean and Renewable e
Energy ~24% 565 $7 to $21 $8 Billion
Transportation and _ ] ] ] .
Land Use Efficiency 36% 831 $32 to -$36 $28 Billion
Agriculture and . ] ) ] -
Forestry Conservation 6% 132 $1 to -$5 $0.4 Billion
Waste Management,
Industrial Processes, ~11% 246 ? ?
and Other
Additional Federal
Actions (~6-18%) 264 ? ?
Total NPV 2007-2020: -$117 Billion
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Key Issues In Setting Statewide
GHG Reduction Goals or Targets

e Growth Rate

e Baseline

 Level(s) of Reduction

e Target Date(s)

e Consumption vs. Production Approach
e Gross Emissions vs. Net Emissions
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State GHG Growth Forecasts
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Production vs. Consumption lllustration:
Vermont GHG Emissions

Including imported
hydropower and

18 1| _, Gross GHG Emissions (System A| NUClear — analogous to

6 yGross GHG Emissions (Historical N Consumption Approach >25%
| | = NEGIECP Targets .,("(((W difference!

14+ _, Vermont Targets

12 \ M

20

O}
§ 10 , \ Not including imported
g hydropower and nuclear —
8 analogous to Production
5 \‘\ Approach
5111\‘\‘\‘\‘\1\;‘ ‘
4 In Montana, an energy exporting state,

Production would be higher than
Consumption...
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Vermont GHG Emissions

20 -
18 o Gross GHG Emissions (System Awerage)
i v Gross GHG Emissions (Historical Mix)
— = NEG/ECP Targets K((((W
14 —»—Vermont Targets M
12 e
[0]
0
0 10
=
= 3
6 N
4 2012 &
NEG/ECP
2 Goals
o rr———"""""""""""""""""""""T T
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
August 15, 2007 www.mdclimatechange.us

© 2007 CCS

30


http://www.mdclimatechange.us

IPCC FAR - Working Group |11

Table SPM.5: Characteristics of post-TAR stabilization scenarios [Table TS 2, 3.10]"

Category | Radiative Cox COreq Global mean Peaking year Change in No. of
Forcing Concentration™ | Concentration™ temperature increase for CO, global CO; asseszed
above pre-industrial at emissions” emissions in scenarios
equilibrium. using 2050 (% of
“best estimate” 2000
. climate sensitivity . ™ emissions)”
(Wim™ (ppm) (ppm) (4Y) (year) (%)
I 25-30 350-400 445 -490 20-24 2000 - 2015 -85 to -50 6
II 30-33 400 - 440 490 - 335 24-28 2000 - 2020 -60 to -30 18
I1I 35-40 440 - 485 335-3590 28-32 2010 - 2030 30to =5 21
v 40-5.0 483 -570 3590-710 32-40 2020 - 2060 +10 to =60 118
Vv 30-6.0 370 - 660 710 - 855 40-49 2050 - 2080 +25 to =85 9
VI 60-75 660 - 790 855-1130 49-6.1 2060 - 2090 +90 to =140 5
Total 177

a) The understanding of the climate system response to radiative forcing as well as feedbacks 15 aszeszad in detail in the AR4 WGI Report. Feedbacks betwaen
the carbon cvele and climate change affect the required mitigation for a particular stabilization level of atmosphenic carbon dioxide concentration. These
feedbacks are expected to mcrease the fraction of anthropogenic emizsions that remains m the atmosphere as the chimate svstem warms. Therefore, the
emission raductions to mest a particular stabilization level reported in the mitigation studies assessed here nught be undersstimated.

Y The best estimate of climate sensitivity is 3°C [WG 1 SPM].

&

the inertia of the climate system. For the majonity of scenarios assessad, stabilization of GHG concentations ocowrs between 2100 and 2130,
¥ Ranges correspond to the 15™ to 85™ percentile of the post-TAR scenario distribution. CO, emissions are shown 50 multi-gzas scenarios can be compared with
CO,-only scenarios.

Note that global mean temperature at equilibrium 15 diffarent from expected global mean temperature at the time of stabilization of GHG concentrations due to

August 15, 2007
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IPCC FAR
WGIII -
Emissions
Pathways

Note: These
graphs show CO2
only, not COZ2e.
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Figure SPM 7: Emissions pathways ¢f mitigarion scenarics for alternative categories of
stabilization levels (Category Ito V1 az defined in the box in each panel). The pathways are
\for CO, emizzions only. Light brewn shaded area: give the CO, emissions for the post-TAR
emizsions scemarics. Green shaded areas depict the range of more than 80 TAR
stabilization scenarios. Base year emissions may differ berween models due to differences in
sector and industry coverage. To reach the lower stabilization levels some scenario: deploy
remeval of CO, from the atmosphere (negative emissions) using technologies such as
bioma:s energy production utilizing carbon capture and storvage. [Figure 3.17]
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IPCC FAR WGIII -
Equilibrium Temperature Rise
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Figure SPM &- Stabilizarion scemaric categories as reported in Figure SPM.7 (coloured
bands) and ineir relationship to equilibrium global mean femperanire change above pre-
mdusrial, using (1) “bezr estimare T elimare senzitivity of 370 (Black line in middle of
shaded areal, (i) upper bound of likely range of climare sensitivity of 4.5°C fred line ar rop
gf shadsd areal (i) lower bound of likely range of climare semsithiiny of 2°C (blue line ar
bottem of shaded area). Colowred shading shows the conceniraiion bands for stabilization
gf gresmnouze gaszes in the amosphere correspending to the stabilization scevarvio
caregories I to VT as indicared in Figure SPM. 7. The data are drewn_jfrom AR4 WG
Chaprer 10 8.
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As Framed by the Stern Review

FIGURE &: 5Stabilizing Emissions Requires a Minimom 30 Gt
Possibla emission trajectaries 2000-2100
100
. Glabal eamissions —— Business as usual
S0 Grioye 500 -
ppn‘nﬂ%
an - 450 ppm in H
FLU 450 ppm C0ye
&0 d___.-'-_.l
50 | o
r
- LI 5 ":'-
an H ——
204 e ——
H GLCO., e
|:| 1 1 1 1 1 1 1 1 1
2000 2010 S0 2030 FEl) 050 il L 2170 Aled 2090 Z100
Source: Adaphed from Stern Feview, 2006; B emissions ~WED A2 scenarko; 450 ppen Budges rangs Based on Shern
ard prelimnary IPCC analyss
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Next MWG Meeting

e Date and Location:
— October 17, 2007; 1:00-3:00 pm
— Baltimore

e Agenda:
— Update from Working Groups

— Further discussion on statewide
goals

— Other
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Public Input, Announcements
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Maryland Executive Order

e Establishes a Climate Change
Commission charged with
addressing Maryland’s climate
challenge on all fronts

» Three specific areas of concern:
— Mitigation (MDE)
— Adaptation (DNR)
— Science and effects in
Maryland (U of M)
* Presumptive GHG reduction targets
— 1990 levels by 2020
— 80% of 2006 by 2050

Initial report by November 2007
— Action Plan by April 2008
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GHG Emission Sources

I Industry
= Transportation
= Commercial/

Residential
= Agriculture

Source Data: EPA’s 2004
National GHG Emissions by
End Use Economic Sector
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