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GLIMPSE: Global Change Analysis Model Long-term Interactive Multi-Pollutant Scenario Evaluator

GLIMPSE ...
... IS a tool for long-term air-climate-energy planning

... makes the powerful (and complex) GCAM-USA model
accessible to a much broader audience

... has the potential to support state air quality planners
develop strategies for meeting climate and air quality goals
simultaneously




S Presentation outline

* Background
* Air quality and climate issues confronted by states
* The interconnections among energy, air, climate, and water

* Objective of GILMPSE

e Support development of strategies for addressing air and climate challenges
simultaneously

* Approach
* Global Change Analysis Model (GCAM)
« GCAM Long-term Interactive Multi-Pollutant Scenario Evaluator (GLIMPSE)

* Example application
* Emission impacts of state-level greenhouse gas (GHG) mitigation measures

* [mpacts
* Next steps




* The Clean Air Act and its
Amendments have been
successful in reducing air
pollutant emissions

e Significant reductions in:
* Nitrogen oxides (NOx)
e Sulfur dioxide (SO2)
e Carbon monoxide (CO)
e Particulate matter (PM)
 Volatile Organic Compounds (VOCs)

Background: Air quality successes
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* Despite significant progress,
more than 140 million
Americans live in counties that
exceed one or more National
Ambient Air Quality Standards

* Persistent concerns
* Tropospheric ozone
* Fine particulate matter
e Carbon monoxide
* Lead

https://www.epa.gov/green-book
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Legend **
P County Designated Nonattainment for 6 NAAQS Pollutants
| County Designated Nonattainment for 5 NAAQS Pollutants

| County Designated Nonattainment for 4 NAAQS Pollutants
County Designated Nonattainment for 3 NAAQS Pollutants

Bl County Designated Nonattainment for 2 NAAQS Pollutants

B County Designated Nonattainment for 1 NAAQS Pollutant

US counties that are designated as being
in non-attainment of one or more NAAQS




SER ... Background: Climate impacts

Agency

Average Change in Drought (Five-Year SPEI) in the Contiguous 48 States, 1900-2020 ntiquous 48 States. 1806-2021

Seven-Day Low Streamflows in the United States, 1940-2018
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o
w o 8

[ J S e a S O n a | te m p e ra t u re Change in Total Snowfall in the Contiguous 48 States, 1930-2007 . A o A‘.{f

o Y
* Heat waves Coe - L
‘ North Atlantic Tro
’ e® Power 0l Change in First Bloom Date Between 1951-1960 and 2011-2020
. . ) ° o
* Wildf tent ' :
larire exten Y
L ] [ ] 3 u.
oo Y\
. . . . e o, 5
° o 5%
Heavy precipitation events SN 5 58
Change in Latitude of Bird Center of Abundg s jo{";s"
* Drought ’ (R 4
n VoG 400
2 7 @"80"’@
* Stream fl d tem t 4% 08 ks
rea OW and temperature £ w W & %"e 8 g Rife’
§ _Pe 2 @ e - : sz“
. g 50 ' ®
* Ch fall ,
anges in snowfa 5
g ¢
° H . . Py g 30 o
urricane power 3
<-1.2 -0.9 e 20 A
to-1.] ©
M M : <« 2 10 .
[ ) B d g t p tt b Changein first bloom date:
Ira migration patterns s o NS . ) ] .
. lej; ;‘;‘;;CE‘EE:U”"‘E‘ g 10 More than -4to -1to Within 1to 4to More than
[ J Changes In bloom dates 7 Y :: ) -8 days -8 days -4days 1day 4 days 8 days 8 days
For more informati _20 : - :
| E— 1965 1970 1975 1980 1985 1990 1994 Eapi Gt
Data source: Schwartz, M.D. 2021 update to data originally published in: Schwartz, M.D., T.R. Ault, and J.L. Betancourt. 2013.
Year Spring onset variations and trends in the continental United States: Past and regional assessment using temperature-based
indices. Int. J. Cli l. 33:2917-2922.
Data source: National Audubon Society. 2014 update to data originally published in: s int L Clmatl 33291772922
shifts in the abundance of North American birds in early winter: A response to warm For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.
www.audubon.org/bird/bacc/techreport.html.
m htt ps ://WWW. e p a . gOV/C I i m ate —i n d i Cato rs For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.




SEPA

Ut State
Env nnIPtt
Age

Background:
State climate policies

* In response to climate challenges,

many states have enacted:

* Climate Action Plans
GHG reduction targets
Regional cap and trade policies
Vehicle electrification targets
Energy efficiency standards
Building standards

https://c2es.org

33 states have or are creating Climate Action Plans
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“E%.... Background: Energy-air-climate-water nexus

gency

The Energy System

Primary Processing and conversion of energy carriers  End-use demands Contributions to anthropogenic

ener o e
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Uranium Conversion & In 2015, 41% US energy system freshwater
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withdrawals were for thermoelectric power

Carbon
Sequestration plant cooling, nearly as much as for

) Aea «—> agriculture.
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Generation |ndUSt"y https://www.usgs.gov/mission-areas/water-resources/science/thermoelectric-power-
water-use



https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://www.usgs.gov/mission-areas/water-resources/science/thermoelectric-power-water-use
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* To address air quality and climate challenges simultaneously, states
need planning tools that:

* Focus on the entire energy system

* Consider both GHGs and air pollutants

* Capture cross-sector and cross-media dynamics
* Support state-level inputs and outputs

* Have temporal and spatial resolution suitable for decision-making:

e air quality planning (often through 2030 or 2035)
* climate planning (at least through 2030, but often through 2050 and beyond)




“E%.. Approach: Integrated Assessment Models
* A rich set of models are already available (!) Human Earth Systems

* Integrated Assessment Models rooa | lraged,
* 40 years of development - Transport

* Evolved to address the problem at hand:

* 1980s - Projecting global CO2 emissions
1990s - Projecting global GHG emissions

- Developing global mitigation strategies spheric. | RN Soeel
) stry ones -
e 2000s - Considering short-lived climate pollutants - .
a : =
- Designing country mitigation strategies e e | R

2010s - Understanding climate change impacts Biogeophysical Earth Systems

- Supportlng state-level pOIICIES https://jgcri.github.io/gcam-doc/v4.3/overview.html
2015 and later...

- Investigating the nexus of energy-air-climate-water-land-agriculture
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Scenario
assumptions

Economic
growth

Resource
availability

Technology
development

Behavior and
preferences

Policies

GCAM

Energy Agriculture

Simulates the co-evolution of these systems through time

GCAM documentation: http://jgcri.github.io/gcam-doc/

... Approach: Global Change Analysis Model

End points

Energ
Technology penetrations

Economic

Land and food prices

Climate

Environmental

Air pollutant emissions

Water use

Health impacts
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Scenario
assumptions

Economic
growth

Resource
availability

Technology
development

Behavior and
preferences

Policies

GCAM

Type: Technology-rich, energy-/land-/water-focused
simulation model

Lead developer: Pacific Northwest National Lab
Time Horizon: 2010-2100, 5-yr increments

Spatial Resolution:
GCAM (core): 32 global regions
GCAM-USA: 31 global regions, 50 states + DC
GCAM-China: 31 global regions, 23 provinces
GCAM-Canada, GCAM-Korea, GCAM-India ...

GHGs: CO,, CH,, N,O, HFCs

Air pollutants: NOx, SO,, PM, ., VOCs, CO, NH,
Runtime: 1 to 5 hours for EPA’'s GCAM-USA v5.4
Requirements: Desktop PC, Mac, Linux, or Cloud
Availability: Public domain, open source, free

GCAM documentation: http://jgcri.github.io/gcam-doc/

... Approach: Global Change Analysis Model

End points

Energ
Technology penetrations

Economic

Land and food prices

Climate

Environmental

Air pollutant emissions

Water use

Health impacts




SER.. Approach: EPA GCAM activities

Comparison with EPA 2016v2 modeling platform
NOx SO2 PM2.5
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Decision support system

* GLIMPSE graphical user interface for GCAM
e Supports exploratory analyses
* Constructing scenarios
* Managing GCAM execution
* Visualizing results
* Facilitates policy evaluation
* Technology market share targets
» Technology and fuel subsidies or taxes
 Pollutant taxes and caps
* Technology availability

Approach: EPA GCAM activities

GLIMPSE: GCAM Long-term Interactive Multi-Pollutant Scenario Evaluator

GLIMPSE

n GLIMPSE Scenaric Builder

File Tecls View Help

Component Library Search: | f X O Create Scenario Fef_2021_1g_27
Component Name Created Component Name
= ir_poll -
air_pollutants.txt Tue Jul 27 11:59:04 EDT 2021 } air_pollutants.txt
. - prer " TR
biomass_limits.txt e - o x
oo cioug
File Edit Table Hel
Cap_Sys_CO2_80x50_USA.csv i
[ Scenario Regions Queries
< primary energy consumption by region (direct equivalent) (Tatals) ~
_100x50_ ock_Acr.csv
2 total final energy by region (Totals)
= total final energy by agaregate sector (Totals)
ELC_cost_update_ATB-Moderate.txt CO28050-20 2 final emergy consumpion by sector and fuel (Totak)
Technologies (Totals)
GREET_upstream_pollutants.txt  elec gen by region (ind CHP)(core) (Totals)
- — ' = elec gen by region {no CHP){GCAM-USA) (Totals)
 elec gen by subsector (core) (Totals)
<  elec gen by gen tech (core) (Totals)
B¥clcc gen by aggregated subsector (GCAM-USA) (Totals -
Could not generate list.
 elec gen by subsector (GCAM-USA) (Totals) )
A < elec gen by cogen only (GCAM-USA) (Totals)
Scenario Library Search - bulding final enerav by tech (Totals) v
Run Query Update Sngle Queries | Create || Remove | Edit
Scenario Name [E elec gen by aggregated subsector (GCAM-USA) (Totals)
Fiter | Graph | Decmal | Diff
1 ~
More _ StackedBarChart ~ Same Scale Refresh
C0O280x50-NoCC5-2021-10-27 scemario region  subse.. 2020 2025 2030 2035 2040 2045 2050  Units = 0 = [E==a]
cO280... [Total  biomass [0.07  p.os  [0.07  [0.03 (o004 [p01  joor B
CO280x50-2021-10-27 CO280... [Total __piomas... [0.0 002 004 [0.13 029 o8 pes B
COZ80... [Total _ coal _ [4.23  [3.05 |14 068 p1z  poi o 3
Coa80... [Totl  lcoalw/..[p.09  p.32 |04 |o65 086 [to1  |Li |E
Ref-2021-10-27 CO0... [Total _lgas  [447  [3.63 (335 [299  |214  [t21 o7 B
C0280... [Total  gaswj/.. [0.14  |0.38  [0.62  [0.85  |L29 192 268 | elec gen by aggregated subsector elec gen by aggregated subsector
COZ80... [Total _ |geo 0.09 013 [0.16 l0.18 0.21 022 [p.27 B (GCAM-USA) (Totals) (GCAM-USA) (Totals)
Comu... frowl  hydo |Los  Los  |1os  |os  nos  nos  [es | Total CO280x50-2021-10-27 To Total Ref-2021-10-27 To
CO280.... [Total hydro_int 0.0 0.0 0.0 0.0 0.0 0.0 0.0 E 30 30
CO280... [Total _ nucear [282 273 |28 263 242 237 ppm B s .
COZ80... [Total _ oljdiesel [0.05  [p.02 _ [0.01 _ [0.01 ool 0.0 0.0 3
COZ80... [Total |refined... [0.0 0.0 0.0 0.0 0.0 00 0.0 3] oo o
C0280... [Total __|refined... [0.0 0.0 0.0 0.0 0.0 oo 0.0 3] = 15 = s
CO280... [Total __refined... [0.0 0o o0 o0 0.0 00 o0 3 ) )
COZ80... [Total __refined... 0.0 0o 0.0 00 00 00 0.0 3] | || . EEE=
COZ80... [Total rooftop...[0.05 011 |0.25 0.3 [0.44 0.49 l0.53 E3 . . [ ] | ¥ | = s
COZ80... [Total  jsoler  [0.56  [213 (322 |41 543 733 P73
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|Ref20... [Total  |pomass [0.07 004  [0.03  [0.04  [0.05 0.7 (003 | 8 B 5 8 g E 8 g 8 B B g g ]
Ref-20... [Total |coal 4.3 419 |40 5.73 3.4 282 [20 3] e = = @ e ° % 892 e
Ref20... [Total  gas 513 492|506 [5.54 |01 [673 771 |E Year Year
Ref20... [Total lgeo  [p.08  p.1f  [o.12 |03 015 [piz o3B3 —
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https://www.epa.gov/air-research/glimpse-computational-framework-supporting-state-level-environmental-and-energy



[llustrative Application

Exploring the emission reduction potential of energy efficiency,
renewable electricity, and vehicle electrification in Connecticut (CT)




e All CT counties fall in one of two nonattainment
areas that exceed the 2015 O; 8-hr NAAQS

* CT and the surrounding states (DE,MA,MD,ME,
NJ,NY,PA,RI, and VA) have adopted GHG
reduction goals

* CT: 80% reduction from 2001 levels by 2050

* How could GHG reduction measures such as
energy efficiency, renewable energy, and
vehicle electrification targets help CT reduce
GHG and air pollutant emissions?

Fairfield

Mew London

New York-New Jersey-Long Island,

NY-NJ-CT

Connecticut counties included: Fairfield,
New Haven, Middlesex

Greater Connecticut

Connecticut counties included: Litchfield, Hartford,

Tolland, Windham, and New London




vEPA

... Illustrative application: Experimental design

Reference Case (Ref)

Includes:

Regional Greenhouse Gas Initiative (RGGI)
Section 177 ZEV sales targets

Light-duty near-term GHG rule

Tier 3 standards for onroad sector
Various NSPSs

Investment and Production Tax Credits

Does not include:

* Inflation Reduction Act (IRA)

e State CO2 reduction targets

* COVID-19 impacts on energy demands

Questions:

Hypothetical EE/RE/VE Case (EE/RE/VE)

Adds for Connecticut:

Energy efficiency (EE):
* From 2025, only high efficiency options are available
for space heating, water heating, lighting, and cooking

Clean Energy Standard (RE):
* By 2035, 90% of in-state electricity production must be
from “clean” sources

Vehicle electrification (VE):
* By 2035, onroad passenger vehicle sales reach 90% electric
* By 2045, onroad freight vehicle sales reach 90% electric

* What are the trends for GHG and air pollutant emissions under the Ref scenario?
 How do these trends change under the EE/RE/VE scenario?
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GLIMPSE Scenario Builder

B GLIMPSE Scenario Builder

File Tools View Help

Component Library Search:

Component Name A
Calib-biomass_constraints.txt
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.csv
Calib-LDV-EV-AEO2020.csv
Calib-Lo_alt_biofuel_SW.csv

Calib-Lower_Income_Elasticity_Tran.txt

<

+ £ B X IO

Created
2022-07-18:19:19
2022-07-18:19:19
2022-07-22: 20:25
2022-07-18:19:19
2022-07-18:19:19
2022-07-29: 03:59

Create Scenario GLIMPSE-Reference

Component Name

Calib-biomass_constraints.txt

Calib-OnroadTrn-SW-Ref-Updates.txt
< >

®

Scenario Library Search:

Scenario Name Created
GCAMS5p4-Ref-Orig 2022-07-19: 08:05

GLIMPSE-Reference 2022-08-23: 15:29

A2 B DX mak - E BRE BO

Completed Status ProbMkts Runtime
2022-07-19: 10:26 Success 344129 s
2022-08-23: 17:06 Success 577344 s

lllustrative application: Demonstration

The Component Library
Includes the “building

blocks” of scenarios:
e Calibrations

* Policies

e Alternative assumptions
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lllustrative application: Demonstration

GLIMPSE Scenario Builder

B GLIMPSE Scenario Builder

File Tools View Help

Component Library Search:

Calib-biomass_constraints.txt
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.csv
Calib-LDV-EV-AEO2020.csv
Calib-Lo_alt_biofuel_SW.csv

Calib-Lower_Income_Elasticity_Tran.txt

<

Component Name A Created

+ 7 B X O

2022-07-18: 19:19
2022-07-18: 19:19
2022-07-22: 20:25
2022-07-18:19:19
2022-07-18:19:19
2022-07-29: 03:59

PCreate Scenario

Calib-biomass_constraints.txt

Component Name

Calib-coal_egu_2020.txt

Calib-NE_fixed_nuke_output.csv

Calib-OnroadTrn-SW-Ref-Updates.txt
<

®

Calib-OffshoreWind_lower-Bound_NE.csv

GLIMPSE-Reference

Scenario Name
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

Scenario Library Search:

N L B DX

Created Completed
2022-07-19: 08:05 2022-07-19: 10:26

2022-08-23: 15:29 2022-08-23: 17:06

w - E BRR BO

Status ProbMkts Runtime
Success 344129 s
Success 577344 s

We combine these to
construct scenarios



“E... lllustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

B GLIMPSE Scenario Builder — 0 X

File Tools View Help

Component Library Search: + r‘;-/“}' B X O Create Scenario GLIMPSE-Reference
Component Name A Created Component Name
Calib-biomass_constraints.txt 2022-07-18: 19:19 4 } Calib-biomass_constraints.txt -
Calib-coal_egu_2020.txt 2022-07-18: 19:19 Calib-coal egu 2020.txt
Calib-HDV-BEV-SW-1x50.csv 2022-07-22: 20:25 Calib-NE _fixed_nuke _output.csv
Calib-LDV-EV-AE02020.csv 2022-07-18: 19:19 Calib-OffshoreWind_lower-Bound_NE.csv
Calib-Lo_alt_biofuel_SW.csv 2022-07-18: 19:19 ‘ Calib-OnroadTrn-SW-Ref-Updates.ixt 1
Calib-Lower_Income_Elasticity_Tran.txt 2022-07-29:03:59 < 2
P — - Annn A an anan >V @

cenario Library Search: /I / B D X lﬁ-lll:l-;l:I _E:E * E @ O q

Scenario Name Created Completed Status ProbMkts Runtime
GCAMb5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129 s
GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success 577344 s

Library of
scenarios




“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

B GLIMPSE Scenario Builder — 0 X

Creating a new

Component Library Search: +

Scenario Component...

Calib-biomass_constraints.txt

Component Name A
Calib-biomass_constraints.txt
Calib-coal_egu_2020.txt Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.csv Calib-NE_fixed_nuke_output.csv
Calib-LDV-EV-AEO2020.csv Calib-OffshoreWind_lower-Bound_NE.csv
Calib-Lo_alt_biofuel_SW.csv Calib-OnroadTrn-SW-Ref-Updates.txt

< >

®

Calib-Lower_Income_Elasticity_Tran.txt

<

Scenario Library Search: ull= o= h B B .
Al it T = O
Scenario Name Created Completed Status ProbMkts Runtime
GCAMb5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129 s

GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success 577344 s
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B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constrain
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.c

Calib-Lower_Income_Elasti

<

lllustrative application: Demonstration

New Scenario Component Creator

B Y| New Scenario Component Creator

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

XML List | Pollutant Tax/Cap | Tech Avail | Market
XML Files:

Add Move Up |Move Down Delete

are | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Ad]

No content in table

Save Close

Component
options include:

Pollutant taxes and caps
Technology availability
Market share targets
Technology taxes and
subsidies

Fuel price shocks...
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lllustrative application: Demonstration

New Scenario Component Creator

B GLIMPSE Scenario Builder

B | New Scenar

o Component Creator

File Tools View Help

Component Library 9

Col
Calib-biomass_constrain
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.c

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

XML List | Pollutant Tax/Cap | Tech Avail

Specification:
Type?
Subset:
Superset:
Constraint:
Applied to:
Treatment:
Names:
Policy:
Market:
Populate:
Type:

Start Year:
End Year:

Initial (%):

Final (%):

Values:

Select One Populate Delete Clear

Value

Lower

All Stock

Across Selected Region
v/ Auto?

nt in table

Initial and Final % -
2020

2050

Add

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Ad]

Select region(s):

v world

Presets:

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) -

Save Close

Specifying a Clean
Energy Standard
(CES)
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File Tools View Help

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

Component Library

<

Co

Calib-biomass_constraints
Calib-coal_egu_2020.txt

Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO2020.cs
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

Scenario Library

GCAMb5p4-Ref-Orig
GLIMPSE-Reference

Scenario Na

XML List | Pollutant Tax/Cap | Tech Avail | Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Adj

Specification: Values:

Type? Select One v Populate Delete Clear
Select One
Year Value

Subset:
Superset: RES
CES
Constraint:
LDV-
Applied to: LDV-EV (
Treatment: HDV-EV
Names: LED
R Heat
Policy: No content in table
Market: Biofuel
Other
Populate:
Type: Initial and Final %
Start Year: 2020
End Year: 2050
Initial (%):
Final (%): Add

Select region(s):

v world

Presets:

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) -

Save Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States .
Environmental Protection
gency

lllustrative application: Demonstration

New Scenario Component Creator

B GLIMPSE Scenario Builder

B Y| New Scenario Component Creator

File Tools View Help

Component Library 9

Col
Calib-biomass_constrain
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.c

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

XML List | Pollutant Tax/Cap | Tech Avail

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Ad]

Specification: Values:
Select region(s):
Type? CES v Populate Delete Clear v world
Subset: base load generation : bio... Year Value USA
) ) Canada
Superset: base load generation : bio...
Central America and Caribbe...
Constraint: Lower v Mexico
. Brazil
Applied to: All Stock - e
South America_Northern
Treatment: Across Selected Regions South America Southern
Argentina
Names: V| Auto? o
) - Colombia
Policy: ES_AlL EU-15
Market: ES_All_—-_ EU-12
Populate: European Free Trade Associa...
- ) Europe_Eastern
Type: Initial and Final % -
Europe_Non_EU
Start Year: 2020 Africa_Eastern
End Year: 2050 Africa_Northern
Initial (%): . .
%) Presets.  Select (optional) -
Final (%): Add
Save Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States

Environmental Protection
gency

B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

XML List | Pollutant Tax/Cap | Tech Avail | Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param

Specification:

Type? CES -

Subset: base load generation : bio.. ~

Superset:
Constraint:
Applied to:

Treatment:

Names:
Policy:
Market:

SKRENEREEEEK

Populate:

<

Type:

Start Year: 2020

y

End Year: 2050
Initial (%):

Final (%):

Values:
Populate

Year

base load generation : biomass=>biomass_base_conv :
base load generation : biomass=>biomass_base_conv :
base load generation : biomass=>biomass_base_conv :
base load generation : biomass=>biomass_base_conv :

base load generation : biomass=>biomass_base conv:

Delete

Clear

Value

Add

Fuel Price Adj

Select region(s):

v world

>

biomass (conv) (cooling pond) : EJ
biomass (conv) (dry cooling) : EJ
biomass (conv) (once through) : EJ
biomass (conv) (recirculating) : EJ

biomass (conv) (seawater) : EJ

base load generation : biomass=>biomass_base_|IGCC : biomass (IGCC) (dry cooling) : EJ

base load generation : biomass=>biomass_base_|GCC : biomass (IGCC) (recirculating) : EJ

=

Presets:

USA

base load generation : biomass=>biomass_base_conv_CCS : biomass (conv CCS) (dry cooling) : EJ
base load generation : biomass=>biomass_base_conv_CCS : biomass (conv CCS) (recirculating) : EJ

base load generation : biomass=>biomass_base_conv_CCS : biomass (conv CCS) (seawater) : EJ

cun upeiwul 1_Ccw
Africa_Eastern

Africa Northern

Select (optional)

w

Save

Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States .
Environmental Protection
gency

lllustrative application: Demonstration

New Scenario Component Creator

B GLIMPSE Scenario Builder

B | New Scenar

o Component Creator

File Tools View Help

Component Library 9

Col
Calib-biomass_constrain
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.c

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

XML List | Pollutant Tax/Cap | Tech Avail

Specification:
Type?
Subset:
Superset:
Constraint:
Applied to:
Treatment:
Names:
Policy:
Market:
Populate:
Type:

Start Year:
End Year:

Initial (%):

Final (%):

Values:
CES v Populate Delete Clear
base load generation : bio.. = Year Value
base load generation : bio.. ~
Lower v
All Stock A
Across Selected Regions -
V| Auto?

ES.AlL No content in table
Initial and Final % -
2020
2050

ve Close

Add

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Ad]

Select region(s):

v world

Presets:

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) -

Specifying a Clean
Energy Standard
(CES)



<EPA

United States .
Environmental Protection
gency

B GLIMPSE Scenario Builder

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

XML List | Pollutant Tax/Cap | Tech Avail

Specification:
Type?
Subset:
Superset:
Constraint:
Applied to:

Treatment:

Names:
Policy:
Market:
Populate:
Type:
Start Year:
End Year:
Initial (%):

Final (%):

CES

base load generation : bio...
base load generation : bio...
Lower

All Stock

Across Selected Regions

V| Auto?

Initial and Final %
2020

2035

10

I

Values:
Populate

Year

Delete Clear

Value

No content in table

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param

Add

Fuel Price Adj

Select region(s):

v world

Presets:

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America_Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) hd

Save

Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States

Environmental Protection
y

Agenc

B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

XML List | Pollutant Tax/Cap | Tech Avail

Specification:
Type?
Subset:
Superset:
Constraint:
Applied to:
Treatment:
Names:
Policy:
Market:
Populate:
Type:

Start Year:
End Year:

Initial (%):

Final (%):

CES

base load generation : bio...
base load generation : bio...
Lower

All Stock

Across Selected Regions

v Auto?

Initial and Final %
2020
2035

10

E

Values:

Populate

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Ad]

Select region(s):

Delete Clear v

Presets:

Add

world

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) -

Save

Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States

Environmental Protection
y

Agenc

B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

New Scenario Component Creator

M New Scenario Component Creator

XML List

Specification:

Type?
Subset:

Superset:

Constraint:
Applied to:

Treatment:

Names:
Policy:
Market:
Populate:
Type:
Start Year:
End Year:
Initial (%):

Final (%):

Pollutant Tax/Cap | Tech Avail

CES

base load generation : bio...

base load generation : bio...

Lower
All Stock
Across Selected Regions

V| Auto?

Initial and Final %
2020
2035

10

90

Values:

Populate Delete

Year

2020
2025
2030

2035

Save

Clear

Value

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param

0.100

0.367

0.633

0.900

v

Presets:

Fuel Price Adj

Select region(s):

world

USA

Canada

Central America and Caribbe...
Mexico

Brazil

South America_Northern
South America_Southern
Argentina

Colombia

EU-15

EU-12

European Free Trade Associa...
Europe_Eastern
Europe_Non_EU
Africa_Eastern

Africa Northern

Select (optional) hd

lllustrative application: Demonstration

Specifying a Clean
Energy Standard
(CES)



<EPA

United States

Environmental Protection
y

Agenc

B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

XML List | Pollutant Tax/Cap | Tech Avail I Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Adj

Specification: Values:
Select region(s):
Type? CES Populate Delete Clear v world 5
Subset: base load generation : bio... — —
Superset: base load generation : bio... 2020 0.100
Constraint: Lower i Lo
. 2030 0.633
Applied to: All Stock
) 2035 0.900
Treatment: Across Selected Regions
2040 0.900
- ?
Names: V| Auto? - .
Policy:
2050 0.900
Market:
Populate: European Free Trade
- ) Europe_Eastern
Type: Initial and Final %
Europe_Non_EU
Start Year: 2020 Africa_Eastern
End Year: 2035 Africa_Northern
Initial (%): 10 4 . .
%) Presets.  Select (optional) -
Final (%): 90 Add
Save Close

Specifying a Clean
Energy Standard
(CES)



<EPA

United States .
Environmental Protection
gency

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

B GLIMPSE Scenario Builder

File Tools View Help

Component Library sal| Specification:

Type? CES

Calib-HDV-BEV-SW-1x50. .
o - Constraint: Lower

Calib-LDV-EV-AEO02020.c

Calib-Lo_alt biofuel sw.cay| APPlied to: ik
Calib-Lower_Income_Elast Treatment: Across Selected Regions
S Names: v Auto?

Policy:
Scenario Library

Market:

Scenario Na Populate:

GCAMS5p4-Ref-Ori iti i
pa-rel-Urig Type: Initial and Final %

GLIMPSE-Reference
Start Year: 2020
End Year: 2035
Initial (%): 10

Final (%): 90

Co
Calib-biomass_constraints Subset: base load generation : bio...
Calib-coal_egu_2020.txt Superset: base load generation : bio...

Values:
Populate
Year
2020
2025
2030
2035
2040
2045

2050

Delete Clear
Value
0.100
0.367
0.633
0.900
0.900
0.900

0.900

Add

XML List | Pollutant Tax/Cap | Tech Avail | Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param | Fuel Price Adj

Select region(s):

v world

Presets:

Specifying a Clean
Energy Standard
(CES)

USA
AK
AL
AR
A7
CA
co
cr
DC
DE
FL
GA

Select (optional)




<EPA

United States

Environmental Protection
y

Agenc

B GLIMPSE Scenario Builder

File Tools View Help

Component Library 9

Col
Calib-biomass_constraints
Calib-coal_egu_2020.txt
Calib-HDV-BEV-SW-1x50.¢
Calib-LDV-EV-AEO02020.c
Calib-Lo_alt_biofuel_SW.cs

Calib-Lower_Income_Elasti

<

Scenario Library

Scenario Na
GCAMb5p4-Ref-Orig
GLIMPSE-Reference

lllustrative application: Demonstration

New Scenario Component Creator

M New Scenario Component Creator

XML List | Pollutant Tax/Cap | Tech Avail

Specification:
Type?
Subset:
Superset:
Constraint:
Applied to:

Treatment:
Names:
Policy:
Market:
Populate:
Type:

Start Year:
End Year:

Initial (%):

Final (%):

CES

base load generation : bio...

base load generation : bio...

Lower
All Stock
Across Selected Regions

V| Auto?

Initial and Final %
2020
2035

10

90

Values:

Populate

Year

2020
2025
2030
2035
2040
2045

2050

Delete

Clear

Value

Market Share | Tech Bound | Tech Tax/Subsidy | Tech Param

0.100
0.367
0.633
0.900
0.900
0.900

0.900

Add

Fuel Price Adj

Select region(s):

v = world

¥ |—| USA

Presets:

AK
AL
AR
AZ
CA
co
cT
DC
DE
FL

GA

Select (optional)

w

Save,

Saving the new
component



<EPA

United States

Age

File Tools View Help

Component Library 9

Co
Calib-biomass_constraint:

Calib-coal_egu_2020.txt

Calib-HDV-BEV-SW-1x50.¢4
Calib-LDV-EV-AE02020.csv|
Calib-Lo_alt_biofuel_SW.csy

Calib-Lower_Income_Flastig

-

< R

Scenario Library

Scenario Na

GCAMb5p4-Ref-Orig
GLIMPSE-Reference

Environmental Protection
ncy

lllustrative application: Demonstration

New Scenario Component Creator

XML Lis|
Specifig 1+ B - GCAM-USA > ScenarioComponents
2
e Organize ~ New folder
Subse B Videos Name Date modified Type
Supersg . This PC B xmis 7/18/2022 10:40 PM File folder
Constrl 0 3D Objects X Calib-HDV-BEV-SW-1x50.csv 7/22/2022 8:25 PM Microsoft B
X Desktop B Calib-LDV-EV-AE02020.csv 7/18/2022 7:19 PM Microsoft B
i X} Calib- bi 8/2022 7:19 icr >
Applied B Documents ] Calib-Lo alt biofuel SW.csv 7/18/2022 7:19 PM Microsoft E
?n Calib-NE _fixed_nuke output.csv 7/18/2022 7:19 PM Microsoft B
Treatmg Downloads N
?n Calib-OffshoreWind lower-Bound NE.csv 7/18/2022 7:19 PM Microsoft B
Music "
Names Heie T CES All 1x2050.csv 8/15/2022 7:37 AM Microsoft B

BH Pictures

Poli ?n CO2_targets_NortheastUS.csv 9/12/2022 T:42 AM Microsoft B
olIcy: . N

Y Videos ?n HDV-BEVandH2-HeavySales-100x2050.csv 8/26/2022 2:58 PM Microsoft B
Market: sign Windows (C:) X HDV-BEVandH2-LightSales-100x2050.csv 8/15/2022 7:37 AM Microsoft B

- HP_RECOVERY (D:) X HDV-BEVandH2-MediumSales-100x2050.csv 8/26/2022 2:56 PM Microsoft B

- Data (E:)

File name: | CES_CT 90pct_by 2035.csv

Start Ye
Save as type: |(CSV files (*.csv) ~

End Yea
Initial (2 A Hide Folders Cancel ional)
Final (%) y -

Save Close

Saving the new
component



“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

#®. GLIMPSE Scenario Builder

File Tools View Help

The new component

Component Library Search: + i B X O Create Scenario GLIMPSE-Reference
[ ] [ ] [ ]

Component Name Created v Component Name IS n Ow I n t h e I I b ra ry
CES_CT_90pet_by_2035.csv 2022-09-12: 08:47 } Calib-biomass_constraints.txt &
CO2_targets_NortheastUS.csv 2022-09-12: 07:42 Calib-coal_egu_2020.txt
Policy-CES_100x35_USA_acr.csv 2022-08-26: 22116 Calib-NE_fixed_nuke_output.csv
Onroad-OnlyEVandH2-from2030.csv 2022-08-26: 15:46 ‘ Calib-OffshoreWind_lower-Bound_NE.csv
HDV-BEVandH2-HeavySales-100x2050.csv 2022-08-26: 14:58 Calib-OnroadTrn-SW-Ref-Updates.txt i
HDV-BEV-LightSales-100x2050.csv 2022-08-26: 14:57 ¢ 2
S ————————— Annn nn e 4 e >V @

Scenario Library Search: /I / B D X 'ﬁ'lln-;n _E:-ﬁ * g O
Scenario Name Created Completed Status ProbMkts Runtime

GCAMb5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129 s
GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success 577344 s




<EPA

United States

Environmental Protection
Agency

m |

New Scenario Component Creator

B Mew Scenario Component Creator

*, GLIMPS

XML List | Pollu

M New Scenario Component Creator

P [l New Scenario Component Creator
W New Scenario ¢
Compo - XML List | Pollutant Tax/Cap | Tech Avail = Market Share | Tech Bound @ Tech Tax/Subsidy = Tech Param | Fuel Price Adj
XML List | Po
- - Select technologies and specify all, first, or last years to constrain new purchases: Select region(s):
Specification:
Type? Filter by Sector: | Filter by Sector? ~ | Text: ¥ =/ world
C0O2._t2 ' vi= UsA
Policy Subset: Never? Range?¥ First Last Sector : Subsector : Technology : Units AK
v 1975 2020 resid clothes dryers : electricity : clothes dryer : Mt = AL
Onroa Superset:
HDV-8 v 1975 2020 resid clothes washers : electricity : clothes washer : billion cycles AR
p— Constraint: v 1975 2020 resid cooking : gas : gas oven : EJ AZ
o Applied to: v 1975 2020 resid cooking : refined liquids : Ipg oven : EJ CA
S v 1975 2020 resid cooling : electricity : air conditioning : EJ co
Treatment:
v 1975 2020 resid cooling : electricity : electricity : EJ M
Scena Names: v 1975 2020 resid dishwashers : electricity : dishwasher : billion cycles pe
Policy: v 1975 2020  resid freezers : electricity : freezer : EJ bE
) v 1975 2020 resid heating : coal : coal : EJ ft
GCAM Market: GA
v 1975 2020 resid heating : coal : coal furnace : EJ
GLIMP : HI
Populate: v 1975 2020  resid heating : electricity : electric furnace : EJ
1A
Type: v 1975 2020 resid heating : electricity : electricity : EJ
ID
Start Year: v 1975 2020 resid heating : gas : gas : EJ L
v [ ing : : :
End Year: 1975 2020 resid heating : gas : gas furnace : EJ 1
< 2 Presets: i
Initial (%): _ - | Select (optional)
Select: Never o Firstyr | 1975 Lastyr: | 2015 Set Years
Final (%):
Save Close
P r—

lllustrative application: Demonstration
.

Specifying
additional
components



<EPA

Agency

GLIMPSE Scenario Builder

#®. GLIMPSE Scenario Builder

File Tools View Help

Component Library Search: Create Scenario GLIMPSE-Reference

+ 7 B X O

Component Name Created v

Component Name

EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 Calib-biomass_constraints.txt
VE-HDV-Heavy-CT_90pct_by_2045.csv 2022-09-12: 09:05 Calib-coal_egu_2020.txt
VE-HDV-Medium-CT_90pct_by_2045.csv 2022-09-12: 09:04 alib-NE_fixed_nuke_output.csv
VE-HDV-Light-CT_90pct_by_2035.csv 2022-09-12: 09:02 ower-Bound NE.csv
VE-LDV-CT_90pct_by 2035.csv 2022-09-12: 09:01 -Updates.txt 4
VE-HDV-Heavy-CT_90pct_by 2035.csv 2022-09-12: 09:00 %

e — coacocosios v

Scenario Library Search: B D X @ O

Scenario Name Created Status Runtime
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 Success 344129 s
GLIMPSE-Reference 2022-08-23: 15:29 Success 577344 s

~=.... lllustrative application: Demonstration

Constructing a
scenario



“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

#®. GLIMPSE Scenario Builder

File

Tools  View Help

Constructing a

Component Library Search: _+_ r-;,’-f';l = X O Create Scenario GLIMPSE-Refe
[ ]
Component Name Created v Component Name sce n a rl o
EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 * ’ VE-HDV-Medium-CT_90pct_by_2045.csv
VE-HDV-Heavy-CT_90pct_by_2045.csv 2022-09-12: 09:05 VE-HDV-Light-CT_90pct_by_2035.csv
VE-HDV-Medium-CT_90pct_by 2045.csv 2022-09-12: 09:04 { VE-LDV-CT 90pct by 2035.csv
VE-HDV-Light-CT_90pct_by_2035.csv 2022-09-12: 09:02 ‘ VE-HDV-Heavy-CT_90pct_by 2035.csv
VE-LDV-CT_90pct_by 2035.csv 2022-09-12: 09:01 CES_CT_90pct_by_2035.csv
VE-HDV-Heavy-CT 90pct by 2035.csv 2022-09-12: 09:00
T — e ® alw

Scenario Library Search: /I / B D X #n;n Iﬂ% K '-":£ @ O

Scenario Name Created Completed Status ProbMkts Runtime
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129
GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success 577344 s




“E... lllustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

®. GLIMPSE Scenario Builder

File Tools View Help

Constructing a

Component Library Search: + s;:::: = X O Create Scenario [ }
[ ]
Component Name Created v Component Name Sce n a rl o
EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 & } VE-HDV-Medium-CT_90pct_by_2045.csv 1
VE-HDV-Heavy-CT_90pct_by_2045.csv 2022-09-12: 09:05 VE-HDV-Light-CT_90pct_by_2035.csv
VE-HDV-Medium-CT_90pct by _2045.csv 2022-09-12: 09:04 4 VE-LDV-CT_90pct by _2035.csv
VE-HDV-Light-CT_90pct_by 2035.csv 2022-09-12; 09:02 ‘ VE-HDV-Heavy-CT_90pct_by 2035.csv
VE-LDV-CT_90pct_by_2035.csv 2022-09-12: 09:01 CES_CT_90pct_by_2035.csv x
VE-HDV-Heavy-CT 90pct by 2035.csv 2022-09-12: 09:00 < >
e ey W

Scenario Library Search: /I / = D h e lﬁllln-;l] _E:% o= O
Scenario Name Created Completed Status ProbMkts Runtime

GCAMb5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129 s
GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success 577344 s




“E... lllustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

B GLMPSE Scenario Builder - O X

File Tools View Help

Constructing a

Component Library Search: + ﬂ;)"“,?-' B X O Create Scenario GLIMPSE-EEREVE
[ ]
Component Name Created v Component Name Sce n a rl o

EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 s } VE-HDV-Medium-CT_90pct_by_2045.csv i

VE-HDV-Heavy-CT 90pct by 2045.csv 2022-09-12: 09:05 VE-HDV-Light-CT_90pct_by 2035.csv

VE-HDV-Medium-CT_90pct_by_2045.csv 2022-09-12: 09:04 ‘ VE-LDV-CT_90pct_by 2035.csv

VE-HDV-Light-CT_90pct_by_2035.csv 2022-09-12: 09:02 ‘ VE-HDV-Heavy-CT_90pct_by 2035.csv

VE-LDV-CT_90pct_by 2035.csv 2022-09-12: 09:01 CES_CT_90pct by 2035.csv ¥

VE-HDV-Heavy-CT_90pct_by_2035.csv 2022-09-12: 09:00 S 4

{..__ —— - e AnAAN AN _4n An a4 . A4
Scenario Library Search: /l / E D X #Iﬂéﬂ lﬂ:%

Scenario Name Created Completed Status ProbMkts
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success

GLIMPSE-Reference 2022-08-23: 15:29 2022-08-23: 17:06 Success




<EPA

Agency

G LI M PS W Creating Scenario

File Tools View Help

Component Library Search:

Component Name
EE-Buildings-CT_from_2025.csv
VE-HDV-Heavy-CT_90pct_by_2045.csv
VE-HDV-Medium-CT_90pct_by 2045.csv
VE-HDV-Light-CT_90pct_by_2035.csv
VE-LDV-CT_90pct_by_2035.csv
VE-HDV-Heavy-CT_90pct_by_2035.csv

<{

Scenario Library Search:

Scenario Name
GCAMS5p4-Ref-Orig
GLIMPSE-Reference

Created |
2022-07-19: 08:0
2022-08-23: 15:

GLIMPSE-EEREVE

Scenario name:

Database: database_seminar4 (0 GB)

Final model year: 2050 ~

V| Create debug file? | CT

v/| Use all available processors?
Save files in scenario folder: (global setting)
V| Debug file
Calibration log Solver log

Comments:

OK Cancel

PSE-EEREVE

.Csv

... lllustrative application: Demonstration

Constructing a
scenario



<EPA

United States

Environmental Protection

Agency

G LI M PS W Creating Scenario

File Tools View Help

Component Library

Search:

Component Name

EE-Buildings-CT_from_2025.csv
VE-HDV-Heavy-CT_90pct_by_2045.csv
VE-HDV-Medium-CT_90pct_by 2045.csv
VE-HDV-Light-CT_90pct_by_2035.csv
VE-LDV-CT_90pct_by_2035.csv
VE-HDV-Heavy-CT_90pct_by_2035.csv

<{

Scenario Library

Search:

Scenario Name

GCAMS5p4-Ref-Orig
GLIMPSE-Reference

Created ]
2022-07-19: 08:0
2022-08-23: 15:

GLIMPSE-EEREVE

Scenario name:

Database: database_seminar4 (0 GB)

Final model year: 2050 ~

V| Create debug file? | CT

v/| Use all available processors?
Save files in scenario folder: (global setting)
V| Debug file
Calibration log

Solver log

Comments:

This is a demonstration of using GLIMPSE to test the
air pollutant impacs of hypothetical EE/RE/VE measures
in Connecticut

ancel

.

i

e

LSV

.Csv

PSE-EEREVE

45.csv

O

Runtime

344129 s
5773.44 s

lllustrative application: Demonstration

Constructing a
scenario



“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

® GLIMPSE Scenario Builder

File Tools View Help

The new scenario is

Component Library Search: + . = X O Create Scenario GLIMPSE-EEREVE
[ ] [ ]
Component Name Created v Component Name n ow I n t h e Sce n a rl o
EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 x b VE-HDV-Medium-CT_90pct_by_2045.csv i .
VE-HDV-Heavy-CT_90pct_by_2045.csv 2022-09-12: 09:05 VE-HDV-Light-CT 90pct by 2035.csv LI b ra ry
VE-HDV-Medium-CT_90pct_by 2045.csv 2022-09-12: 09:04 ‘ VE-LDV-CT_90pct_by 2035.csv
VE-HDV-Light-CT_90pct_by_2035.csv 2022-09-12: 09:02 VE-HDV-Heavy-CT_90pct_by 2035.csv
VE-LDV-CT_90pct_by 2035.csv 2022-09-12: 09:01 « CES _CT 90pct by 2035.csv ¥
VE-HDV-Heavy-CT_90pct_by 2035.csv 2022-09-12: 09:00 S 4

Scenario Library Search: /| / B [> X #Inén ﬁfﬁ EE O

Scenario Name Created Completed Status ProbMkts Runtime
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 Success 344129 s
GLIMPSE-Reference 2022-08-23:15:29 2022-08-23: 17:06 Success 577344 s
GLIMPSE-EEREVE 2022-09-12: 10:04




“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

#®. GLIMPSE Scenario Builder

Running a scenario in

Component Library Search: + ‘;;i‘ E x O Create Scenario GLIMPSE-EEREVE
Component Name Created v Component Name G CA M - U SA
EE-Buildings-CT_from_2025.csv 2022-09-12: 09:08 & } VE-HDV-Medium-CT_90pct_by 2045.csv i
VE-HDV-Heavy-CT_90pct_by_2045.csv 2022-09-12: 09:05 VE-HDV-Light-CT_90pct_by_2035.csv
VE-HDV-Medium-CT_90pct by _2045.csv 2022-09-12: 09:04 { VE-LDV-CT_90pct_by_2035.csv
VE-HDV-Light-CT_90pct_by 2035.csv 2022-09-12: 09:02 VE-HDV-Heavy-CT_90pct_by 2035.csv
VE-LDV-CT_90pct_by 2035.csv 2022-09-12: 09:01 ‘ CES_CT 90pct_by 2035.csv ¥
VE-HDV-Heavy-CT 90pct by 2035.csv 2022-09-12: 09:00 < 2
T sozoansn sy — 1 ® Alw

Scenario Library Search: /I / B D I-IEEI _E!E + E @ O

Status ProbMkts Runtime
344129 s

Scenario Name Created Complete
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:28

GLIMPSE-Reference 2022-08-23:15:29 2022-08-23: 17:06 577344 s

GLIMPSE-EEREVE 2022-09-12: 10:04




<EPA

Agency

GLIMPSE Scenario Builder

® GLIMPSE Scenario Builder

File Tools View Help

Component Library Searchifiin |

For further details, see: http://www.globalchange.umd.edu/models/gcam/

Compa
. i Running GCAM model code base version 5.4 revision gcam-v5.4
EE-Buildings-CT_from_2025.cs
(VIR VPR i o STl sl ConTiguration file: E:\Projects\GLIMPSE-5p4_v2\GLIMPSE-Data\GCAM-USA\ScenarioFolders\GLIMPSE-EEREVE\configuration GLIMP
_ .SE-EEREVE.xml
VE-HDV-Medium-CT_90pct_by e or Rt et i A RV
VE-HDV-Light-CT 90pct by 20 Par‘s::mg ..,/J:.mput,fgcamdata,fxml,a’mo_?limate_rr]odel.xml scenario comnonent .
Parsing ../input/gcamdata/xml/socioeconomics_gSSP2.xml scel:
AN VE R dall S RIERNEN Parsing . . /input/gcamdata/xml/resources.xml scenario compond
/input/gcamdata/xml/en_supply.xml scenario compone
/input/gcamdata/xml/en_transformation.xml scenario
VN — — /input/gcamdata/xml/electricity_water.xml scenario cq
/input/gcamdata/xml/heat.xml scenario component.
./input/gcamdata/xml/hydrogen.xml scenario componen;
./input/gcamdata/xml/en_distribution.xml scenario ¢
./input/gcamdata/xml/industry.xml scenario componq
./input/gcamdata/xml/industry_incelas_gssp2.xml scenario component.
Scenario Name ./input/gcamdata/xml/cement.xml scenario component.
GCAMSp4-Ref-Orig .,r:J:.mput,z:gcamdata,z:xml,{cement_incelas_gsspl)z.xml scenario component.
./input/gcamdata/xml/en_Fert.xml scenario component.
GLIMPSE-Reference ./input/gcamdata/xml/HDDCDD_constdd_no_GCM.xml scenario component.

TR i /input/gcamdata/xml/building_det.xml scenario component.
_ i /Contrib/TechUpdates/transportation/transportation_UCD_CORE_v2.xml scenario component.

..\..\..\Contrib\TechUpdates\transportation\transportation_UCD_CORE_onroad_lifetime_adjustment.xml scenario comp

Scenario Library

. ./input/gcamdata/xml/Ccoef.xml scenario component.

. ./input/gcamdata/xml/Cstorage.xml scenario component.
. ./input/gcamdata/xml/ag_For_Past_bio_base_IRR_MGMT.xml scenario component.

... lllustrative application: Demonstration

This window provides
status information
about the run.



“E.... llustrative application: Demonstration

Agency

GLIMPSE Scenario Builder

®., GLIMPSE Scenario Builder

The GCAM-USA run

Component Library Search: + / = X O Create Scenario GLIMPSE-EEREVE
Component Name Created v Component Name co m p I ete d S u cc e S Sfu I Iy

VLTHIL VLY G _FUPOL_JY U3 ISV evee U 1e. Usue P ~

’ VE-HDV-Medium-CT_90pct_by_2045.csv
VE-LDV-CT_90pct_by_2035.csv 2022-09-12: 09:01
e and results are ready for
VE-HDV-Heavy-CT_90pct_by 2035.csv 2022-09-12: 09:00
‘ VE-LDV-CT_90pct_by 2035.csv
CES_CT_90pct_by_2035.csv 2022-09-12: 08:47 VE HDV-H o 90 A °
- -Heavy-CT_90pct_by_ .CSV I
CO2_targets_NortheastUS.csv 2022-09-12: 07:42 ‘ a n a ys I s
CES_CT_90pct_by_2035.csv x
Policy-CES_100x%35_USA_acr.csv 2022-08-26: 22:16 < .
Onroad-OnlyEVandH2-from2030.csv 2022-08-26: 15:46 | |
< ; ® AW

Scenario Library Search: ;' / = D X I['IILIEEI ig Y= = O

Scenario Name Created Completed ProbMkts Runtime
GCAMS5p4-Ref-Orig 2022-07-19: 08:05 2022-07-19: 10:26 SUN 344129 s
GLIMPSE-Reference 2022-08-23:15:29 2022-08-23:17:06 Succes 577344 s

GLIMPSE-EEREVE 2022-09-12: 10:04 2022-09-12: 11:44 Success 5968.08 s




“E.... llustrative application: Demonstration

GLIMPSE Model Interface

%ﬁ [E\Projects\GLIMPSE-5p4_v2\GCAM-Modelgcam-v5.4\output\database_seminar4] - Modellnterface
File Edit Table Help

Scenario Regions Queries
GLIMPSE-Reference 2022-

= GLIMPSE
= Primary and final energy

Scenarios in the
output database

= Natural gas use by aggregate sector
= Refined liquids use by aggregate sector
= Hydrogen use by aggregate sector
rope_Eastern B Technologies

rope_Non_EU . ' = Electricity generation by region (no cogen)(GCAM-USA) v
ﬁ‘

o mm Pem e Tem o Aol

< > Run Query DFf Query [ Total | Collapse Update Single Queries Create Remove Edit




“E... lllustrative application: Demonstration

GLIMPSE Model Interface

%ﬁ [E\Projects\GLIMPSE-5p4_v2\GCAM-Modelgcam-v5.4\output\database_seminar4] - Modellnterface

File Edit Table Help

Scenario Queries
LIMPSE-Reference 2023¢

GLIMPSE-EEREVE 2022-1. -

Regions

I

Africa_Eastern
Africa_Northern
Africa_Southern
Africa_Western

v and final energy

Australia_NZ °

Brazil e g I o n S
Canada

Central America and Caribbea

Central Asia oal use by aggregate sector

China =Watural gas use by aggregate sector

EU-12 = Refined liquids use by aggregate sector

EU-15 = Hydrogen use by aggregate sector

Europe_Eastern
Europe_Non_EU

(RPN _NPIP. N P P Y

= Technologies
« Electricity generation by region (no cogen)(GCAM-USA) v

Run Query DFf Query [ Total | Collapse Update Single Queries Create Remove Edit




“E.... llustrative application: Demonstration

GLIMPSE Model Interface

f?ﬁ [E\Projects\GLIMPSE-5p4_v2\GCAM-Modelgcam-v5.4\output\database_seminar4] - Modellnterface
File Edit Table Help

Scenario Regions Queries
GLIMPSE-Reference 2022- A
P 0 Africa_Eastern =] GLIMPSE

Africa_Northern = Primary and final energy 4 L]
Africa_Southern « Primary energy consumption by region (direct equivalent) Qu e r I e S a va I I a b I e fo r
Africa_Western 7 & Final energy consumption by region
Australia_NZ 7 < Final energy consumption by aggregate sector
Brazil = Final energy consumption by aggregate sector and fuel H
Canada « Final energy consumption by sector and fuel ext ra ct I n g a ta ro m
Central America and Caribbea = Electricity use by aggregate sector
Central Asia = Coal use by aggregate sector
China = Natural gas use by aggregate sector t h t t d t b
EU-12 = Refined liquids use by aggregate sector e o u p u a a a S e
EU-15 = Hydrogen use by aggregate sector
Europe_Eastern = Technologies
Europe_Non_EU ~ « Electricity generation by region (no cogen)(GCAM-USA)
. e e ne Peece Poode Scceodad
< >l < > in Query Diff Query Q Total = Collapse Update Single Queries Create Remove ;/




<EPA

... lllustrative application: Demonstration

GLIMPSE Model Interface

f?ﬁ [E\Projects\GLIMPSE-5p4_v2\GCAM-Modelgcam-v5.4\output\database_seminar4] - Modellnterface

File Edit Table Help
Scenario Regions Queries
(GLIMPSE-Reference 2022- Pl I cueries | ~
Africa_Eastern =] GLIMPSE
Africa_Northern = Primary and final energy
Africa_Southern « Primary energy consumption by region (direct equivalent)
Africa_Western 7 & Final energy consumption by region
Australia_NZ 7" < Final energy consumption by aggregate sector
Brazil 7 4 Final energy consumption by aggregate sector and fuel
Canada « Final energy consumption by sector and fuel
Central America and Caribbea « Electricity use by aggregate sector
Central Asia « Coal use by aggregate sector
China © = Natural gas use by aggregate sector
EU-12 = Refined liquids use by aggregate sector
EU-15 = Hydrogen use by aggregate sector
Europe_Eastern = Technologies
Europe_Non_EU . = Electricity generation by region (no cogen)(GCAM-USA) v
. e e ne Peece Poode Scceodad
< > < > Run Query Diff Query  [] Total | Collapse Update Single Queries Create Remove Edit
P -

Query results pane



“E.... llustrative application: Demonstration

GLIMPSE Model Interface

E:\Projects\GLIMPSE-5p4_v2\GCAM-Model\gcam-v5.4\output\database_seminar4] - Modellnterface
File Edit Table Help

Scenario Regions Queries
GLIMPSE-Reference 2022-9-9TRINELGE] PN « Freight truck service output by tech (no bus) A
GLIMPSE-EEREVE 2022-12-9T1 § (oIS =} Emissions
AK « CO2 emissions by region
AL « CO2 emissions by aggregate sector
AR « CO2 emissions by sector
AZ « CO2 by resource production

« CO2 emissions by sector (no bio)

« CO2 emissions by tech

« NOx,S02,PM2.5 by region

« NOx,S02,PM2.5 by aggregate sector

« NOx,S02,PM2.5 by sector

« NOx,S02,PM2.5 by tech

-

=« All emissions by aggregate sector

1A « All emissions by sector v

< >l < > Run Que Diff Query  [] Total

Collapse Update Single Queries Create Remove Edit




<EPA

United States
Environmental Protection
Agency

lllustrative application: Demonstration

GLIMPSE Model Interface

F‘ﬁ% [EA\Projects\GLIMPSE-5p4_v2\GCAM-Model\gcam-v5.4\output\database_seminar4] - Modellnterface

File Edit Table Help

Scenario Regions Queries
GLIMPSE-Reference 2022-9-9T) LG ] ~ = Freight truck service output by tech (no bus) ~
GLIMPSE-EEREVE 2022-12-9T1 § [« LN sIE] Emissions
AK = COZ emissions by region
AL = COZ emissions by aggregate sector
AR = COZ emissions by sector
AZ = CO2 by resource production
« CO2 emissions by sector (no bio)
« CO2 emissions by tech
= NOx,502,PM2.5 by region
« NOx,502,PM2.5 by aggregate sector
= NOx,502,PM2.5 by sector
= NOx,502,PM2.5 by tech
:
= All emissions by aggregate sector
= All emissions by sector v
< >l < > Run Query Diff Query | []Total Collapse Update Single Queries Create Remove Edit
[E3 All emissions by region
Filter Grapl
scenario 2020 2025 2030 2035 2040 2045 2050 Units
GLIMPSE-EE... [CT |0.00281 0.00263 0.00243 0.00223 0.00214 0.00203 0.00205 Tg A
GLIMPSE-EE... [CT 7.05 6.01 4,34 3.88 3.52 3.30 MTC
GLIMPSE-EE... [CT 0.000135 0.000128 0.000122 0.000116 0.000110 0.000106 Tag
GLIMPSE-EE... [CT 0.00241 0.00225 0.00196 0.00187 0.00181 0.00177 Ta
GLIMPSE-EE... [CT 0.0415 0.0402 0.0395 0.0396 0.0399 0.0401 Ta
GLIMPSE-EE... [CT 0.0331 0.0277 0.0244 0.0233 0.0226 0.0222 Ta
GLIMPSE-EE... [CT 0.00848 0.00818 0.00794 0.00784 0.00778 0.00774 Ta
GLIMPSE-EE... [CT 0.00746 0.00663 0.00560 0.00475 0.00391 0.00321 Ta
GLIMPSE-Re... [CT 0.00268 0.00258 0,00254 0,00255 0.00254 0.00261 Tg
GLIMPSE-Re... [CT 7.31 6.71 6.31 6.06 5.85 5.84 MTC
GLIMPSE-Re... [CT 0.000139 0.000135 0,000129 0,000125 0.000119 0.000115 Tg
GLIMPSE-Re... [CT 0.00248 0.00243 0.00241 0,00242 0.00244 0.00247 Tg
GLIMPSE-Re... [CT 0.0420 0.0415 0.0422 0.0434 0.0445 0.0447 Tg
|GLIMPSE-Ra T n.n33s n_N2gS n2a2 nnoc4 n no4a nn247 Tn Y

Illustrative results
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United States
Environmental Protection
Agency

lllustrative application: Demonstration

GLIMPSE Model Interface

F‘ﬁ% [EA\Projects\GLIMPSE-5p4_v2\GCAM-Model\gcam-v5.4\output\database_seminar4] - Modellnterface

File Edit Table Help

Scenario
GLIMPSE-Reference 2022-9-9T]
GLIMPSE-EEREVE 2022-12-9T1

Regions

Queries

Argentina A
Colombia

AL

AL

AR

AZ

« Freight truck service output by tech (no bus)

Emissions

= CO2 emissions by region

= CO2 emissions by aggregate sector
= CO2 emissions by sector

= CO2 by resource production

« CO2 emissions by sector (no bio)

« CO2 emissions by tech

= NOx,502,PM2.5 by region

« NOx,502,PM2.5 by aggregate sector
« NOx,502,PM2.5 by sector

= NOx,502,PM2.5 by tech

=44l emi gion

= All emissions by aggregate sector
= All emissions by sector

v

Run Query

Diff Query | [ Total . Collapse Update Single Queries

Create | Remove | Edit

[E3 All emissions by region

Fiter f Graph | Format

sce... reg... GHG 2015 2020 2025 2030 2035
GLL... |CT CH4 |0.00...|0.00...0.00.../0.00...|0.00...

2040 2045

0.00...

0.00.../0.00...(Tg A

1 ~ .
LineChart ~ Same Scale

GLIMPSE-EEREVE

GLL... |CT coz [9.01 821 [7.05 |6.01 14.34

3.88

GLL.. |CT N20  |0.00...0.00...0.00.../0.00...|0.00...

0.00...

3.52 3,30 MTC region: CT
0.00.../0.00...|Tg |

GLI... |CT NH3  0.00... (0.00.../0.00...|0.00... |0.00...

0.00..

.(0.00...0.00...|Tg

GLI... |CT NMV... |0.0588 (0.04610.0415|0.0402 |0.0395

0.0396|0.0399 |0.0401 |Tg

GLIL.. |CT NOx |0.0503(0.0418/0.0331|0.0277 |0.0244

0.0233|0.0226 0.0222|Tg

GLIL.. |CT PMZ2.5 0.0100(0.00.../0.00...|0.00... |0.00...

0.00..

.(0.00...0.00...|Tg

GLIL.. |CT 502z |0.01020.00.../0.00...|0.00...(0.00...

0.00..

.(0.00...0.00...|Tg

GLIL.. |CT CH4 |0.00...(0.00.../0.00...|0.00...(0.00...

0.00..

.(0.00..,0.00...|Tg

GLIL.. |CT coz 9.01 [8.21 [7.31 |6.71 6,31

6.06

5.85 |5.84 MTC

emissions (various)

GLIL.. |CT N20  |0.00...(0.00.../0.00...|0.00...(0.00...

0.00..

.(0.00..,0.00...|Tg

GLL... |CT NH3  |0.00...|0.00...{0.00.../0.00...|0.00...

0.00..

.[0.00.../0.00...|Tg

GLL... |CT NMV... |0.0588 |0.0461 [0.0420/0.0415 0.0422

0.0434|0.0445|0.0447 |Tg

GLT CT Rl N NsSA3IN N418 1N N3350 N2AS 1N NZART

N N254 0 N2490 1247 T

GLIMPSE-Reference
regiomn: CT

Illustrative results



“E.... llustrative application: Demonstration

0_Allemissionsbyregion

All emissions by region
e [E:\Projects GLIMPSE-EEREVE
region: CT

GLIMPSE-Refe ~
GLIMPSE-EERE
w
=
e
5
=
w
[ =
o
®
]
E
a
v
reate Remove Edit

ChartOptions

EEED KN

st 180 W ear 2015 2020 2025 2030 2035

L. KT CH4 0.003 0,003 0,003 0.002 0.002 b
GLI.. |CT : d d . : regiomn: CT
T coz 9,01 :.21 7.05 6.01 4.34

GLL.. |CT o _ \
GLL.. |CT :

GLIL.. |CT 0.0503 8 3. | —
GLL.. [CT  |PM2.5 |0.01000.00...[0.00... -

GLL.. [CT  [s02 |0.0102[0.00...]0.00...]0.00...]0.00...]0.00...[0.00... |0.00... Tg 5 4

GLL.. [CT  |cH4 |0.00...[0.00...]0.00...]0.00...]0.00...]0.00...[0.00... |0.00... Tg ]

GLL.. [CT  |cO2 [9.01 [8.21 [7.31 6.71 6.31 |6.06 |5.85 5.84 |MTC E 2

GLL.. [CT  |N20 |0.00...[0.00...[0.00...]0.00...]0.00...]0.00...[0.00... |0.00... Tg

GLI... CT NH3  0.00...(0.00..,0.00...|0.00... (0.00...0.00... |0.00..,0.00...|Tg o~

GLL... |CT NMV... |0.0588|0.0461 |0.0420(0.0415 |0.0422|0.0434|0.0445 |0.0447 [Tg
GLT___IcT MO 0 N5A3IN N418 10 133510 0785 In 0242 0 12540 124410 1247 ITa

ozoz
szog
0eoz
Ge0z
o0z
S0T
0s02

Illustrative results



“E.... llustrative application: Demonstration

Agency

0_Allemissionsbyregion

All emissions by region
e [E:\Projects GLIMPSE-EEREVE
region: CT

GLIMPSE-Refe
GLIMPSE-EERE

emissions (various)

v

reate Remove Edit

ChartOptions

EEED KN

SCE... [Ied...
Year 2015 2020 2025 2030 2035 2040 2045 2050

GLL... |CT 0.003 0.002 0.002 GLIMPSE-Reference
GLI.. |CT : : . regiomn: CT
o ot 9.01 3.88 3,52

GLI... CT

GLI.. [T ' \
GLIL... CT 0.0503 ]

GLIL.. |CT PMZ2.5 0.0100(0.00.../0.00...|0.00... {0.00.../0.00... (0.00.., 0.00...|Tg
GLIL.. |CT 50z |0.0102/0.00.../0.00...|0.00...{0.00.../0.00... (0.00... |0.00...|Tg
GLIL.. |CT CH4 |0.00...(0.00.../0.00...|0.00...{0.00..,/0.00...(0.00.., 0.00...|Tg

Emissions (v

GLL... CT |cO2 [9.01 821 [7.31 |6.71 [6.31 |6.06 |5.85 [5.84 |MTC 24 24

GLL... |CT  |N20 |0.00...|0.00...[0.00...|0.00... 0.00...|0.00...|0.00... |0.00...|Tg

GLL... |CT  |NH3  |0.00...|0.00...[0.00...|0.00... [0.00...|0.00...|0.00... |0.00...|Tg L o e e e e S S A o e e e A S L

GLL... |CT  |NMV... |0.0588|0.0461 [0.0420|0.0415 [0.0422|0.0434|0.0445 |0.0447 |Tg S BB 28 EEa S BER&®8ELEa
L UIDUlDUlB$D UlBUIDUlSaD

GLT CT Rl N NSA3IN N418 10 N3350 APRS N AZAZ N N?54 10 N7449 .0 1247 Ta

Illustrative results
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United States
Environmental Protection
Agency

lllustrative application: Demonstration

GLIMPSE Model Interface

F‘ﬁ% [EA\Projects\GLIMPSE-5p4_v2\GCAM-Model\gcam-v5.4\output\database_seminar4] - Modellnterface

File Edit Table Help

Scenario
GLIMPSE-Reference 2022-9-9T]

GLIMPSE-EEREVE 2022-12-9T1

Regions

Queries

Argentina A
Colombia

AL

AL

AR

AZ

« Freight truck service output by tech (no bus)
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While we answered the research questions, we did not address “Why?”

This is where GLIMPSE is particularly useful...

GLIMPSE Queries

How much energy is being used?

T&T

queries
GLIMPSE
'
Technologies /

Emissions _—
I

Impacts

Markets, prices, an

Inputs and outputs

Assumptions

Water supply and demand
Standard Sp4 queries

Run Query Diff Query  [] Total

o e o e o e 8

Collaps

/ For what purposes?

Which technologies have the greatest market shares?

" How much fuel is being used by each?

How much GHGs and air pollutants are emitted?
Overall? By sector? By technology?

—, How does the scenario affect global climate?
What are the health impacts of emissions?

\ What are the prices of fuels and electricity?

What are the prices of energy services, such as

passenger travel, space heating, and lighting?

And how do
these change
under a policy or
alternative
scenario?
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Which sectors are reducing CO2? How is liquid fuel use changing? How is demand for electricity changing?
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Why is commercial electricity decreasing? How does CT meet the CES? Is there “leakage” of CO2 to other states?

A commercial heating by technology A electricity production by technology A CO2 emissions by state
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AAAAAA

Additional directions for exploration

How do these results change if ...

... surrounding states adopt similar measures?
.. RGGI constraints get tighter past 20307

... state CO2 reduction targets are modeled?
... the Inflation Reduction Act is represented?
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AAAAAA

This example represents the start of an iterative, exploratory modeling
process where the GLIMPSE user learns more about the problem and
potential solutions with each iteration

GLIMPSE is designed to support this type of exploratory process
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 GLIMPSE has the potential to help state planners use GCAM-USA, a
complex integrated assessment model, to:
 estimate air pollutant and GHG emissions into the future
* identify emerging challenges to meeting goals
* understand the impacts of energy efficiency and renewable electricity
» explore the tradeoffs among energy-air-climate-water goals
* test out potential policies in a virtual environment
* identify win-win strategies for simultaneously meeting policy goals
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Designing holistic policies
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1. Introduction sector emissions in 27 states are eapped for NOx, SOz, or both (Federl
Register 2011). Many states have alo pased legislation limiting power
Hlectricity production & a major souree of air polumnts, including  plant emissians, such as North Carolina.and Maryland (CSA 2
nitrogen oxides (NOx), sulfur dioxide (50z), and particulate matter (PM) 2009),
emissions, These emissions can vary considerably based on how the One approach for complying with these regulations is to apply
electricity is generated and/or whether polluiant controls are applied. In  emission contrals at the power plant that either modify the combustion
the U.S, several federal regulations have been instifuted to reduce  proces or that strip pollutants from the exhaust gas While uncontrolled
‘emissians from the electric sector. These regulations reduce emissonsat  coabfired power plants are among the highest emitters of many air pol-
the power plant, typically by specifying emission rate limits or capping  Iutants, devices auch as selective catalytic reduction, fue gas desulfur-
electric sector emisions. For example, new electric sector boilers are  ization, and electrastatic precipitators can reduce NOx, S0, and PM
subject to New Source Performance Standards (NSPS), which are emis-  emissions from coal combustion by 90%, 95-99%, and 00—0]0%
sion rate limits, for NOX, S0, and PM emissions (Federal Register  respctively (EPA 2005). Another option i switching to fuels with lower
. In contrast, the Cross-State Air Pollution Rule (CSAPR) isa  combustion emissions. Natural gas combustion in combined-cyde tur-
carrbmd regulation. CSAPR was instiuted fo limit the ransport of  bines pmdoces lower emissions than contralled coal, further reducing
pollutants into sates with anainment challenges. Under CSAPR, electrie per-kWh totals of NOx, 505, and PM by 82%, 99.8%, and 75% (Ma
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ABSTRACT

‘While large-scale adoption of lectric vehicles (EVs) globally would reduce carbon dioxide (COz) and wraditional
air pollutant emissions from the mransportation sector, emissions from the electric ssctor, refineries, and
‘potentially other sources would change in response. Here, a mult-sector human-Earth syscems modsl is used 1o
evaluate the net long-term emission implications of large-seale EV adoption in the US over widely differing
‘pashivays of the evclution of the slscmic sector, Our results ndicate that high EV 2doption would decrease net
Oz emizsiens through 2050, even for a scenario whers 21l slectric sector capacity additions through 2050 are
Fossil fuel technologies. Greater net CO; reduerions would be realized for seenarios that emphasize renewables or
decarbonization of electricity production. Net air pollutant emission changes in 2050 are relatively small
compared to xpectad overall decreases from recent levels to 2050, States participating in the Regional Green-
Touse Gas Initiative experience greater CO; and air pollunt reductions on a percentage basis. These results

Abbreviations: CCS, Carbon capture and storage; CHP, Combined heat and power; CSAPR, Cross-Statz -\ir Pollution Rule; EV, Battery electric vehicle; GCAM,

Global Change Analysis Model; GCAM-USA, GCAM with 2 stase-level represeniation of the US =

B

m; GHG, Greenhouse gas; GREET, Gresnhouse gases,

Regulated Emissions, and Energy Use in Transporsation fuel cycle model; ICE, Intemal combustion engine: MD\'IS Mator Vehicles Emission Simulator model;
NAAQS, Mational Ambient Air Quality Smndards; RGGI, Regiona] Greenhouse Gas Initiative; USEPA, US Envirommentz] Procecrion Agency; ZEV, Zero-Emission

Vehicle Standards.
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* GLIMPSE is being developed with input from users
e Our EPA colleagues
* Conversations with state air quality modeling staff

* GLIMPSE is being beta-tested currently

e 3yearsin a graduate course on Integrated Assessment Modeling at Duke Univ.
* Pilot project with CT to explore air quality topics and build capacity to run GLIMPSE

* GLIMPSE is being used by students in projects and theses to evaluate:
e the Transportation and Climate Initiative (Duke)

NC’s Clean Transportation Plan (Duke)

Clean energy options in Massachusetts (Northeastern)

Clean energy scenarios in Georgia (Fort Valley St., Morehouse, and Emory)

State-level strategies for improving air quality (UNC-CH)
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* This fall, we plan to kick off a beta-test / peer-review prior to public release:
 Participants will represent different types of users
* Integrated Assessment Modelers
e University researchers / lecturers
« State modelers/policy analysts

We have the capacity to include several
additional beta testers

Please contact me to learn more:
Loughlin.Dan@epa.gov
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Dan Loughlin, Ph.D.

Environmental Scientist

US EPA Office of Research and Development
Loughlin.Dan@epa.gov

919-541-3928
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