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Introduction:
Climate Change Drivers



The role of “Greenhouse gases”

Our atmosphere i
of both Greenhc
and non-greenk



Non-Greenhouse gases

Nitrogen: 78.09%
Oxygen: 20.95%

Argon: 0.92%
99.96%

Do not react tg
visible light
Nor

energy.
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Greenhouse gases (GHG)
Mostly Carbon Dioxide (CO2)

Also methane, nitrous oxide,
And Ozone.

0.04%

Water Vapor, when
present, also functions
as a greenhouse gas

Do not react
visible light
But DO to

energy.



Greenhouse gases (GHG)

This effect warms our
planet

Without this effe
Earth would hay
the Moon’s te

Because of § /,
gases, Ear
temp has



Mercury Venus Earth \ETS
333° F +867° F +59° F -85° F




The Largest Source of Global Warming
Pollution Is the Burning of Fossil
Fuels.



CO2 is Being Released Faster Than at Any Time in 66
Million Years
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Global Surface Temperature — Departure from Average
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BONUS: Why | Don’t Feel Depressed (¢ o)

We are entering an era of great opportunity... \J\_/)
U1 , ‘_ |
' T CANT BeLEVE e ||

- WERE MARCHING
FOR FHCTS

...in public attitude

Americans are experiencing a “false social reality”
that under estimates public support and interest in
change*

« 66-80% of Citizens favor climate policies and action
But perception is the opposite
« Just 37-43% believe others hold the same views H L €

* In Illinois, the average under-estimate of public "

support is at least 26%

* “Americans experience a false social reality by underestimating popular
A climate policy support by nearly half”, Nature Communications, August
2022

.
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We are entering an era of great opportunity... (\.//

...to build on success
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BONUS: Why | Don’t Feel Depressed /¢ ¢)

We are entering an era of great opportunity... (\.//

...to build on success
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BONUS: Why | Don’t Feel Depressed

We are entering an era of great opportunity...

...to build on success

IPCC

Cities and Counties “with their Cities alone can achieve

concentration of people, economic
activity and infrastructure — are

among the most powerful levers we I 0 /O

have to drive decarbonization and of the mitigation goals outlined in
build resilience fast enough to meet the Paris Agreement*
the Paris goals.”




BONUS: Why | Don’t Feel Depressed /¢ ¢)

We are entering an era of great opportunity... \J\_/)

...to build on success
“Climate Action in local communities represents an opportunity to leverage $24
Trillion in benefits by 2050 while reducing emissions by 90%"” World Resources Institute

ob creation and

st a1 at;lidd .-' r'III S AT ralFealalaal=1a
economic development




The Project

Why Are We Here:

The Project
Develop a Climate Action Implementation Plan (CAIP) for Kane County -

Intended to guide action county-wide as well as County Operations.

The planning process will review and establish overall goals as well as
establish strategies and actions to achieve the goals.




The Project

What Is A Climate Action Plan:

Climate action plans are comprehensive roadmaps that outline the specific
Strategies and Actions that a community will implement to reduce greenhouse
gas emissions related climatic impacts.

The Kane County CAIP will address climate mitigation and adaptation:

Mitigation — reducing climate change — involves reducing the flow of heat-trapping
greenhouse gases into the atmosphere (supporting goals of joint declaration).

Adaptation — developing ways to protect people and places by reducing their
vulnerability to climate impacts (supporting guiding principals).



The Project

What Is A Climate Action Plan:

Community-wide plans typically address broad climate action sectors:
Mitigation
(and some adaptation)

*

Solid Waste and
Recycling

Buildings@nd Energy®ll Transportation and
Land Use

Adaptation
(and some mitigation)

0 )

s

il
Greenspace and Climate Economy
Tree Canopy

Water, Wastewater Climate Health
and Flooding and Safety




Planning Process

Climate Action Baseline Documents

GHG Inventory and Ground Cover Survey Renewable Energy
Potential

Vulnerability Assessment

Forecast

| &@ HHTTH

KANE COUNTY, ILLINOIS

ige e
KANE COUNTY, ILLINOIS

. Ground Cover, Heat
Island and Carbon
Sequestration Study

% Greenhouse Gas
S Emissions Inventory

February 2023 February 2023

Prepared by ’l Prepared by: ’l
. ASN ot SN
paleBLUEdOt paleBLUEdot

Kane County
Climate Vulnerability Assessment

#\ View these process documents here:
LAY https://palebluedot.lic/kane-climate-action



https://palebluedot.llc/kane-climate-action

Planning Process
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View these process document
https://palebluedot.lic/kane-climate-action

KAN[ (.OU NTY, ILLINOIS

EXTABLISHED JANUARY 18, 1836

Climate Action Baseline
Assessment and
Strategic Goal
Recommendations

< These are process documents
.73«, Intention: These documents seek to just
glve a place to start the conversation!

February 2023
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https://palebluedot.llc/kane-climate-action

Planning Process

Collaborative Planning

dp=
T KANE COUNTY, ILLINOIS

Team Introduction Meeting R

s ; Climate Action Plan

Introduction and background;

Collaborative Multi-
Stakeholder Team
Co-Authoring Plan

| What is a CAP?; Overview of process and Planning Team Planning Team Workshop Overview
! role; Review of “what are CAP strategies and actions” and il
T8D “climate change solutions” | Meeting Date

Full Team: (¢ )0 Presentation
Team Member introductions, share goals/concerns/vision for @ Collaba

CAP, Confirm plan focus areas/categories, Confirm Sub-team

assignments

Introduce Team Webpage, Baseline Documents, and CAP Team
resources; Next steps

Sub-Team Goal Setting Meeting ot / Discussion
2 hours

Review of climate impact vulnerability assess-
ment, GHG inventory, and Renewable Energy Po-
tentials study; High-level overview of Draft Path-

ways and Strategies Plan.

@ Meeting overview
Review final GHG modeling
Team gquestions/comments
Sub-team breakouts:
[three reunds—a) TepLs w 3¢ aodressed)
Sub-teams collaboratively identify
Primary and Supporting imple-
menting parties for each detailed
action
Full Team:
Brief sub-team report back, Team
questions/comments

Workshop

3-3.5ho

@ Meeting overview
Review prelim GHG modeling

Team questions/comments

Sub-team breakouts:

(three rouncs—all topécs will be addressed)
Sub-teams affirm “all needed ac-
tions are present”

Sub-teams collaboratively review
actions against Screening Criteria

Sub-team breakouts:
9 [three roundz—all topics will be addressed)

Sub-team discussion/consensus on sector goals

Organized into sub- @ o
teams by CAP topic

Workshop B

3~ 3.5 hours
Meeting overview
Team questions/comments

e Sub-team breakouts:
(three rounds=—all topics will be addressed)

Sub-team members share what

Full Team:
Brief sub-team report back, Team
questions/comments

Next steps

orkshop 7

3 hours

Next steps

Review of preliminary goal and actions they are seeing

strategy recommendations sub-team discussion/collaboration Mﬁ‘*" draft, priori- Action Plan,
Full Team: on identifying action ideas g At ton M’:::I"

Establish consensus on preliminary Fu?l Team: mp'le'f-t scree?! v eeded strategies and ac- -

overarching CAP goal, Brief sub-team report back %

Establish Action Screening Criteria

(32 p sub-tesm breakours:
(three rourds =31 topies will be acdressed)

Next steps

Sub-team discussion on potential Organize actions by sub-te 3 4
sector actions m‘m“‘ﬂ;::m Draft CAP Review Meeting
ﬂlﬂl W 1/3- ur
Train Team on ACTION Finder tool, Suggest additional 11/2—2 hours
Next steps <o mermber Lo actions if needed, Meeting overview
p.r;'ﬁ'” “"“‘l:.lcﬁw Begin GHG Reduction Review of Draft Climate Action Plan
n al
l focus on 4 “;h\ * oy Modeling 9 Full Team:
m,,:n 15t Team questions/comments
/...\ Next steps:
Commission and Community Review

paleBLUEdOt




Planning Process

Community Engagement Community Engagement
Meetings
Phase 1 Pre-Planning Input » Community-wide meetings

Online Surveys

« Broad input on sustainability concerns /
interests / ideas

Phase 2 — Draft Plan Review

Community Draft Plan Forums

« Community-wide meetings

Online Review and Comment

* Review Webpage
« Comment Survey




Planning Process

Schedule
Task Timeline”
Project Kick-off Nov 2022
Existing Conditions Documentation and Assessment Nov 2022 - Mar 2023
Community Engagement (survey, community sessions) Feb 2023 - June 2023
Climate Action Plan Team Engagement April 2023 - Oct 2023
Draft Sustainability Plan Development Sept 2023 - Oct 2023
Community Engagement (Draft Plan Review) Nov 2023 - Dec 2023
Implementation Support Tools Development Nov 2023 - Dec 2023

Finalize Sustainability Plan Dec 2023







Climate Action Baseline

Vulnerability Assessment

mﬁ KANE COUNTY. ILLINOIS

Climate Vulnerability Assessment

- l
paleBLUEdot




Climate Action Baseline

= 1595 lllinois's Annual Temperature Trends 2021 =
Each stripe represents the temperature [llinois averaged over a year. Blue = Below Average Red = Above Average




Looking Forward
By 2100, Our Region Can Anticipate:

Increase in annual average o
temperature: 9 1 2
. o =10%t0+15%

Increase in annual precipitation: Increased Seasonal

Variability
Increase in heavy precipitation 30A o A
Increase in Days above 95: 5 5 days
D e Distance southward Kane County’s cli-

selisialls Sl '58 days mate experience moves every year.
Increase in growing, allergy, and 59 d Miles
insect season: ays
Which is equal to moving

Increase in Air Conditioning 0
Demand: 1 60 A Feet every day

4




Primary Climate Risks

Extreme Flood Air Quality Vector-Borne Food Water
Weather / Temp Insecurity Quality

Community Groups Most Vulnerable

II.I
Children Older Indlwduals Those in
Adults with Economic

Disabilities Stress

Waterborne Power

Climate Related Economic Risks

Crop Yield  Mortality  ppergy Costs  Property  Violent Crime

Failure Crime

People of At-Risk Food Individuals
Color Workers Insecure With Limited
Individuals Access to

Mobility



Primary Climate Risks Climate Related Economic Risks

Ve O

Extreme Flood Air Quality Food Power Crop Yield
Weather / Temp Insecurity Failure

Community Groups Most Vulnerable

¥
Older Those in People of

Adults Economic Color
Stress




Projected Economic Impacts of Climate Change

Climate Related Economic Risks

2 IOTIN,

Crop Yield  Mortality  ppergy Costs  Property  Violent Crime
Crime

ﬂntal Projected Economic Impacts Through 2100 \
According to research completed for “Estimating economic damage
from climate change in the United States”, the total annual
economic costs for Counties in Kane County by 2100 will be:

5403,000,00 annually (2019 dollars)*

* Value does not include potential increased property damage nor
Qﬂreased healthcare costs due to extreme weather events. )




Climate Action Baseline

GHG Inventory and
Forecast

T BT
KAME COURNTY, ILLINOLS
EETABLISHED JARGARS 18, 1008

B Greanhouse Gas
Emissions Inventory

Tebrany W1




Climate Action Baseline

Where BAU Projections Are Aiming

15°C 2C rommers  38E f (saeh) Pyt
GHG Emissions Forecast
:,.w - Understanding Impacts of BAU Forecast
ey 145 3% %Ef 463+ Understanding what the BAU forecast means for Kane County may be
ey e e best achieved by placing emissions forecasts within a global perspec-
tive of climate change impacts. Global impacts can be viewed through
SERICE-FREE (LT Chkr a2 LRSS Y VY 10x Annually understanding difference between 1.5°C, 2°C, and 4.6°C degree global
Nesmter of i 100 YEARS 10 YEARS WORSE warming.
ENTL
e . . . P The International Panel on Climate Change (IPCC) is the United Nation
GHG Emissions Forecast Projected Population Increase is driving an upward trend seav st El 3 B ERormast Ponsrame (UNEP oy for asseasiig the Scnce relet-
e L WOk ed to climate change and providing support in climate action policy
£,000,000 L e i i making. The scientific consensus of the international IPCC working
gricuture groups is to reduce global GHG emissions as needed in order to limit
7,000,000 SPECIES L03S: . - global warming te 1.5°C. In addition, the Paris Agreement aims to
d mmSolid Waste Emissions iy W 4% 8% 2 16% limit global warming to 1.5 to 2 degrees C above pre-industrial levels,
6,000,000 ot B g WoRst considered to be the threshold for dangerous climate change.
o B Transportation Emissions
g s 03 B - The UNEP Emissions Gap Report published in November 2019 calcu-
5,000,000 . = 3 - 8% 16% 2 33% lates that by 2030, global emissions will need to be 25% lower than
B Cormmercial Natural Gas (NG) Emissions | fh by o 1 P WORSE 2018, and then reaching 80% reductions by 2050 to put the world on
4,000,000 & ARt . ~ the least-cost pathway to limiting global warming to below 2°C. To
- : mm Residential Natural Gas (NG) Emissions A B N e limit global warming to 1.5°C, the same report finds emissions would
3,000,000 - _ N - i ; m‘;a:* 6% 18% WORSE 28% need to be 55% lower than in 2018 and then achieving 90% or greater
= o B Commercial Electric Emissions : A Sockictions iy 200
2,000,000 S N AR — - = ; :
s ; v A 1.86x 28%+ The infographic to the left, created by the World Resources Institute

B Residential Electric Emissions 5 i % 13%

Lol e S i otabon copina summarizes some of the global climate change impact differences be-

tween reducing global emissions to cap global warming at 1.5°Cvs

- - «Goal for Limiting Warming to 1.5° capping global warming to 2°C. We've added an illustration of the

0 - o 1 nmdn':: 4.8 6.6 _33' . Unknown impacts related to a 3.8°C warming - which is where current Kane
-== Goal for Limiting Warming to 2° ' — ' Y e L PN PO
r oy
e 3 75 2.3 10%+
harveds in Popes Ll

Source and Graphic: World Resounies Intiule

4-3 Kane County Greenhouse Gas Emissions Inventory A paleBLUEdot .« Kane County Greenhouse Gas Emissions Inventory a4




Climate Action Baseline

County-Wide GHG by Sector
‘ 2‘4% ﬁulture
5
3.2% ?ﬂﬁf Waste
31'?% ﬁspmnaﬁun
28.4%

atural Gas

34.3% (7

| Electricity




Climate Action Baseline

2010
Emissions

7 .37 minion

Metric Ton

2019
Emissions

7 .0 2wmitiion

2015
Emissions

8,000,000 6.7 Omiilion Metric Tons
Metric Tons, &
Agricul
7,000,000 / griculture
- N
e
6,000,000 Solid Waste
5,000,000 "ﬂ
Transportation
4,000,000
-6
3,000,000 Matural Gas
2,000,000
~®
Electricity
1,000,000
0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019




Climate Action Baseline

o)

Agriculture

X

Solid Waste

=

Transportation

Q)

Natural Gas

’l E(m?riciw

A2\

County-Wide Sector GHG Trend Lines 2010 2019
200,700
150,700 —
154,812 171,729
100,700 Metric Tons Metric Tons
50,700
700
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
10,700
—
0,700 281,628 224,522
Metric Tons Metric Tons
10,700
700
2010 2011 2012 2013 2014 2015 2016 2017 2018 201"
2,500,700
2,000,700
1,500,700 1.99 million 2.2 million
Metric Tons Metric Tons
1,000,700
500,700
T00
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
10,700 I
10,700 A .
1.55 million 1.99 million
10,700 Metric Tons Metric Tons
10,700
700
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
/000,700
G 3.38 million 2.41 million
Metric Tons Metric Tons
000,700
700
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Change

+10.9%

-20.3%

+11.2%

+28,0%

-28.8%

@ 0o 06 06 ©



Climate Action Baseline

Per Capita Comparison - Chicago Metropolitan Area

MMTCO _e

35

30

25

20

15

10

5

0

City of Chicago Cook

(remainder)

DuPage

Kane

Kendall

35

30

25
20
15

&
10

I 5
H B

Lake

McHenry Will

MTCO. e /person

B Total emissions

@ Per capita emissions

L\

Chicago Metropalitan
Agency for Planning



Climate Action Baseline

Global Compa rison Top Ten Countries: Top Ten Countries:
Based on Absolute (Total) GHG Emissions Based on Per Capita GHG Emissions

Total GHG Per Capita

Emissions Emissions

‘000 metric tons metric tons
China 10,707,219.73  Qatar 32.76
United States 4,817,720.21  Bahrain 22.26
India 2,456,300.05  Kuwait 20.86
Russian Federation 1,703,589.97  United Arab Emirates 20.50
Japan 1,081,569.95 Oman 16.52
Germany 657,400.02 Brunei Darussalam 15.96
Iran, Islamic Rep. 630,010.01 Canada 15.43
Indonesia 619,840.03  Luxembourg 15.31
Korea, Rep. 610,789.98  Australia 15.25

Canada 580,210.02 United States 14.67




Climate Action Baseline

Global Compa rison Top Ten Countries: Top Ten Countries:
Based on Absolute (Total) GHG Emissions Based on Per Capita GHG Emissions

Total GHG Per Capita
Emissions Emissions
‘000 metric tons metric tons
China 10,707,219.73  Qatar 32.76
United States 4,817,720.21  Bahrain 22.26
India 2,456,300.05  Kuwait 20.86
Russian Federation 1,703,589.97  United Arab Emirates 20.50
Japan 1,081,569.95 Oman 16.52
Germany 657,400.02 Brunei Darussalam 15.96
Iran, Islamic Rep. 630,010.01 Canada 15.43
Indonesia 619,840.03  Luxembourg 15.31
Korea, Rep. 610,789.98  Australia 15.25
Canada 580,210.02 United States 14.67
121st  Cyprus 7,190.00 Saudi Arabia 14.62
122nd  Kane County 7,015.10 Palau 13.95

123rd  Brunei Darussalam 6,990.00 Kane County 13.58



Climate Action Baseline

Global Comparison
Kane County Per Capita On World Stage
16.00

14.00

12.00
10.00
8.00
6.00
4.00
2.00
00 _ [

United States Kane County China India World




Climate Action Baseline

Forecast driven largely by
GHG Emissions Forecast  projected population changes

8 000,000 Where the science tells us _
B Agriculture
we need to be
7,000,000 : —_—
Bl Solid Waste Emissions
6,000,000
Bl T ransportation Emissions
5,000,000
Bl Commercial Natural Gas (NG) Emissions
4,000,000
Bl Residential Natural Gas (NG) Emissions
3,000,000
B Commercial Electric Emissions
2,000,000
B Residential Electric Emissions
1,000,000
5 -Goal for Limiting Warming to 1.5°

--- Goal for Limiting Warming to 2°

2019
2021
2023
2025
2027
2029
2031
2033
2035
2037
2039
2041
2043
2045
2047
2049




Climate Action Baseline

Ground Cover Survey

Island and Carbon
Sequestration Study

Frhepary J023

mmmmmm




Climate Action Baseline

f y Vakoes in Acres Calculating Potential Goals
Calculati ng Potential Goals CJos-2 Translating Tree Canopy Coverage Goal To New Tree Planting - New Tree  Annual Path to 2040 Tree Canopy Cover Goal
Translating Tree Canopy Coverage Goal To New Tree Planting - Growth Rates (CG) % :!L:E Planting Annual Target (CN) The chart below shows the community wide average values for year begin-
Consideration of tree canopy growth rate is important in anticipating long-range tree canopy O ak-62 Using the new planting requirement calculation method (CB+ CG-CM+  ning canopy cover (CB), annual growth rate (CG). mortality rate (CM), the
goals and annual new planting needs. According to a 2014 USDA report, the average growth = PR CN = CT) with the previously defined values for existing tree canopy (CB),  new tree planting targets (CN) and the year end tree canopy goal (CT) for
rate for non-managed forests is 2% while the average growth rate for managed forests is -0 growth rates (CG), mortality rates (CM), and the 2040 Tree Canopy (CT) each year through the 2040 goal.
2.5% annually. 10-12% goals by neighborhood the required number of new trees to be planted to
B 125-262 meet that goal can be identified. The map below shows the annual new
= :‘: ; :‘:: tree count required to meet the 2040 tree canopy goals for each neighbor-
[ FITEE hood.
I 0357
B ser-as Mew Tree Planting Annual Target to Meet 2040 Tree Canopy Goal
[ e {cN)
| B TR ¥
Community-Wide Total: CB CG M CN cT uTc
Mote, Acreage represents the canopy coverage at year of planting, {existing) (growth) hoss) (new) (yeargoal)  (yearend
with an assumed new tree crown radius of 5 coverage %)

16,550 Mew Trees 228 Acres 2024 56171 + 1236- -11524+ 228 = 56484 17.0%
2025 56484 + 1243~ -1158+ 228 = 56796 17.1%

Tran?laﬁn; Tree Canopy le‘iﬂf Goal To New Tree Piarrl.‘irig- Mortality Rates (CM) it s A E :_' :: 2026 c6796 +  1250- 11644+ 227 = S7109 17.2%
As with growth rate, consideration of tree canopy mortality is necessary for long-range Tree CJeo-19 A
i . CI45-63 2027 57109 + 1256- 1171+ 227 = S7421 17.3%
Canopy planning. According to the 2014 USDA report, the average mortality rate for non- [ aes-308 -8 + _ o
managed forests is 1.86% while the average mortality rate for managed forests is 1.5% annu- =] %423 £ 0 107 2028 57421 1263 -u7rd 21= 5773 iz
al. There are few studies exploring mortality rates for trees in urban and suburban settings, £ 13- 5%0 B wr-1m 2029 s773a ¥ 1270-  -msat 226 = 58047 17.5%
those studies that exist indicate a range from 2.7% for general suburban trees and 3.5% to E : ::: o REIERLY 2030 sgoa7 + 1277- 1190+ 226 = 58359 17.6%
14% for street trees®. As many trees in the Village exist in forest type setting on publicly B o2 1366 B 151-174 2031 58359 +  1284- 1196+ 225 = 58672 17.7%
owned land and much of the balance are general suburban trees observed regularly and likely B 16- 1525 = x i: 2032 58672+ 1201- 1203+ 225 = 58985 17.7%
seen as having value, we recommend using a mortality rate of 1.8%. B 5508 g 2033 sgoss ¥+ 1298~ 1208+ 224 = 59297 17.8%
— it s 35t 2034 59207 + 1305- 1216+ 224 = 59610  17.9%
B e = ::: ; ﬁ 2035 59610 +  1311- 12224 223 = 58923 18.0%
B a7 -3 = u: 243 2036 59923 + 1318- -12284 223 = 60235 18.1%
= sl 2037 60235 + 1325~ -12354+ 222 = 60548  182%

2038 60548 4+ 1332. -12414 222 = 60860 18.3%
2039 60880 4+ 1339. 12484 221 = 61173 18.4%
2040 61173 4+ 1346. -12544 221 = B£1486 18.5%

*How Many Trees Are Enough? Tree Death and the Urban Canopy https:/fscenariojournal.comfarticle/how-many-
trees-are-enough/

63 Kane County Ground Cover And Carbon Sequestration Study & paleBLUEdot .« Kane County Ground Cover And Carbon Sequestration Study 64




Climate Action Baseline

Ground Cover Breakdown by Type

m Trees/Shrubs

® Grass Cover

* Agriculture Cover
= Water

« Light Impervious

= Dark Impervious

4.01%

1.86%

40.96%

0.81% 16.90% 15.3%

= Lawn

20.1%

50.5%

= Building - Dark
» Building - Light
® Pavement - Dark

# Pavement - Light

24.0%

= Agriculture

= Priarie Grass

20.5%

. 8.9%

More LMI
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Climate Action Baseline

Mew Tree Planting Annual Target to Meet 2040 Tree Canopy Goal

(CN)
Community-Wide Total;

Mote, Acreage represents the canopy coverage at year of planting,

with an assumed new tree crown radius of 5°;
15,5 50 Mew Trees

228 Acres

2024
2025
2026
2027
2028
2029

2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

CB cG
lexsting) (growth]
56171 + 1236~
56484 + 1243 -
56796 + 1250-
57109 + 1256~
57421 + 1263 -
57734 + 1270~
sgoa7 + 1277~
58350 + 1284-
58672 ¥ 1291-
sgags + 1298~
59297 + 1305~
50610 + 1311-
59923 4+ 1318-
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223 = 59923
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17.3%
17.4%
17.5%

17.6%
17.7%
17.7%
17.8%
17.9%
18.0%
18.1%
18.2%
18.3%
18.4%
18.5%
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County Wide Municipal Solid Waste Plas-
ma Gasification Potential

Exploration of gasification of Municipal Solid Waste for ener-
gy and beneficial use bi-products should not be instituted in
competition with traditional goals of waste reduction, reuse,
and recycling efforts. Gasification works in conjunction with
this established waste hierarchy - even after efforts to re-
duce, reuse, recycle and compest, there is still residual waste
generated. Rather than send this residual waste to a landfill
where harmiul greenhouse gas emissions are released, cap-
ture the energy value of the waste through plasma gasifica-
tion energy recovery faciliies. This approach to energy gen-
eration may be a potential for any community that gener-
ates solid waste, regardless of whether or not that solid
waste is currently landfilled within the community's bounda-
ries. For communities that currently export their solid waste
to locations outside of the community, it may be possible to
ereate a gasification plant within the community, o to ex-
plore partnering with the existing site handling the commu-
nity’s solid waste.

What is Gasification?

Gasification can be defined as a thermochemical process
that uses heat and a low-corygen environment to transform
carbonaceous feedstock such as biomass or MSW through
partial oxidation to release other forms of energy. This
means that oxygen is injected but not enough to cause com-
plete combustion as it does in waste incinerators. Unlike
incineration, gasification converts solid or liquid waste feed-
stock into gaseous product by exposing it to a range of high
remperatures in a controlled supply of oxygen without actu-
ally burning it. At such elevated temperatures, bonds in solid
and liquid wastes are broken, releasing simple gaseous mol-
ecules, which are mainly a mixture of carbon monoxide (CO)
and hydrogen (H2) known as synthesis gas [syngas), which
has energy content and can be used to generate electrical
power in fuel cells or a3 a fuel in gas engines and turbines
after cleaning.

How Does a Gasification System Waork?

Waste is fed into the top of the gasifier vessel through an
airlock. Purified oxygen and stearm are injected into the base.
The gasification reaction occurs at temperatures around
2,200°C (4,000°F). As the waste descends within the gasifier,
it passes through several reaction zones reaching the hottest
area at the base. In each one, different materials are driven
off. At the lowest point of the gasifier, the waste is reduced
to carbon char, inorganic materials, and metals. Injected
oxygen and steam react with the carbon char to produce a
synthesis gas (syngas), comprised predominately of carbon
monoxide and hydrogen. This reaction is highly exothermic,
meaning that it releases a large amount of energy in the
form of heat. The syngas and heat rise through the gasifier,
interacting with the waste as it descends through the vessel.

Syngas then exits the top of the gasifier vessel. At the base
of the gasifier, inorganic materials and metals collect in a
molten state. This molten liquid is periodically tapped out
and cools into a vitrified stone that is very similar in appear-
ance to volcanic rock and suitable for use in landscaping or
as construction material aggregate. Systems which use ultra
high temperatures and purified oxygen (as opposed to nitro-
gen-rich ambient air) avoids greenhouse gas emis-

sions because it eliminates nitrogen from the process and
preventing the formation of harmful substances such as ni-
trogen oxides.

Kane County Total
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, @ ng T, stone
that is very similar in appearance to volcanic rock and suita-
ble for use in landscaping or 33 construction material aggre-
gate. To generate electricity, syngas must be cleaned to the
degree at which it can be used to power an electrical genera-
tion engine. The production of diesel, hydrogen fuel, and
other end products, requires additional syngas cleaning
efforts, as their purity requirements are more stringent than
that of electricity production. As a result, each desired end-
preduct may require a unique syngas cleaning and condition-
ing process.
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Transportation Equipment and Mobility

Potential Climate Change Impacts by Sector

paleBLUEdot compiled a list of climate vulnerabilities for each of the sectors of interest included in
this Baseline Assessment. The vulnerabilities were based on existing resources and our experience
with other communities as well as regional planning documents and studies. The list of
vulnerabilities generated for each sector included both direct impacts of climate change as well as
ways that existing stressors in the community might interact with climate changes, either by
exacerbating the impacts of climate change or being exacerbated by climate change (see Climate
Vulnerability Assessment for more information). The following are the vulnerabilities identified as
being of particular concern for this sector:

Vulnerability: Increased Car Use

Reduced interest in walking/biking or  Likelihood  Consequence  Capacity  Vulnerability

using public transportation on hot High Madarste High SAdarat
days, increasing dependence on cars . ®

with air conditioning.

Vulnerability: Flood Damage to Infrastructure

Increased flooding and associated Likeihood  Consequence  Capacity  Vulnerability
damage to streets, sidewalks/trails, Moderate VeryHigh Moderate
and parking lots during heavy rain =
events, particularly in low-lying areas

or where stormwater infrastructure is

inadequate

Vulnerability: Resistance to Change

Historical investment in car-focused Likelihood  Consequence  Capacity  Vulnerability
and lower density development re- Moderat Hi Mo -
suiting In redused walkatility, compll- oderate igh LLOAEE pModerate

cating future changes to increase the
use of public and alternative mobility.

29 Kane County Climate Action Baseline and Strategic Goals

Transportation and Land Use

Strategic Goal Recommendations

Community Wide

Based on the reviews outlined in this section, we
recommend the Kane County explore establishing the
following Transportation and Land Use Strategic Goals:

LBy Pathway 1—Reduction
% # TL 1: Decrease community wide VMT by 5% by 2030.

TL 2: Increase public transit commuter ridership from
2.24% to 4.48% by 2030.

TL 3: Increase average population per developed acre
by 4.5% by 2030 (from 6.07 to 6.35 pplfacre).

Fuel Switching

TL 4: Increase battery electric vehicle (BEV) utilization
to 15% of community-wide rolling stock (from
approximately 2,550 vehicles to 99,000 vehicles
community-wide).

TL 5: Establish viable renewable diesel and/or
biodiesel sources to serve community by 2027.
Achieve 20% diesel consumption replacement by
2030

paleBLUEdot

Strategic Goal Recommendations

Government Operations

Based on the reviews outlined in this section, we
recommend the Kane County explore establishing the
following Transportation and Land Use Strategic Goals:

)(:: Fuel Switching

TL 6: Achieve 25% conversion of county/municipal
operations gasoline and @10 gasoline vehicles and
equipment within municipal fleet to EV's by 2030.
Achieve 100% conversion by 2040,

TL 7: Convert all county/municipal operations
diesel fuel utilization to renewable diesel and/or
biodiesel fuel by 2028.

TL 8: Increase fuel efficiency of remaining
combustion engine fleet by 5% by 2030.

Projected Sector Emission Reductions
Achieved by Draft Strategies

. 5.5%  BaAuRsdurtions
— 4.1% - Feduce Comemnity Wids VAT
‘ 0.8% increase pablc transt commuting
11.4% = imcreace BY Utikesion
. — 890  ® Vehiche Fusl Switch [Bledusin)

1.4% ™ imreas Land Use Derady

71.8% = Remaineg Emissom
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Introduction

Projected Emission Reductions Achieved by Draft Strategies

The following sections of this Baseline Assessment document include
preliminary strategic goal recommendations for consideration by the
planning team. These recommendations are based on the summary
research presented in each section and are intended as preliminary
statements for the purpose of supporting a collaborative team process
which will result in the final strategic goal statements. These prelimi-
nary strategical goals generally align with current State of lllinois and
IPCC recommended emission reduction goals.

Share of Total Projected Potential Emission Reductions by Sector
by 2030 from 2019 Baseline (preliminary estimate);

2.1% BAU Reductions
7.29% - Traniportation Reductiong
16.5% * Buildings and Energy Reductions
~ D% = Waste Managemant Reductions
0.4% = Water + Wastewater Reductions
0.2% = Agriculture Reductions

73.5% » Remasning Emidssions

Based on the illustrated potential reductions included in this
document, we recommend the following as a preliminary Climate
Mitigation goal statement for consideration by the planning team:

Recommended Kane County GHG Reduction Goal:
“To reduce county-wide GHG emissions by

25% below 2019 levels by 2030, and
achieve carbon neutrality by 2050"







What Are Your Thoughts

Other Ways to be involved:

Preliminary Draft Strategic Goal Kane County

feedback through shared files located here:
https://drive.google.com/drive/folders/1by4APpps1LVUfdUNrqqvB6lypws CLIMATE ACTION PLAN

AtSzs?usp=sharing

1) Click on the document for the topic you want to review
2) Once in '? documentjust‘make sure you are in | L0 8w e w i# it& #Aff'f
editing" mode by selecting the button on top right: * 7 ‘é
0 [E @® share Y B A |
. Kane County is creaﬁﬂﬁrs?éﬁmate Action Implementation Plan
On'Llne Survey: / Editing - A for the m:'r\munitv. 1:E.plan will help Kane Euunﬁ:*,nmun?cipalities
https://palebluedot.lic/kane-climate-action-survey Py eay, el i
oo WE WANT TO HEAR FROM YOU!
Interested in Participating on the Planning Team? Edits become suggestions
https://forms.gle/xSg5Ei3iAfw3LA2D8 O e soeument |
=B PLEASE TAKE CUR CLIMATE ACTION SURVEY
I e P f e e ko St s Mo e
Follow Along on Project Webpage: st vy e
. . - I Y
https://palebluedot.lic/kane-climate-action - Gfages

Follow progress on Kane County's Climate Action Pian effort here:
https://patebluedot e kane-climate-action

: KANE COUNTY, ILLINOIS
T METTE ESTABLISHED JAMUARY 14, 1834



https://drive.google.com/drive/folders/1by4APpps1LVUfdUNrqqvB6IypwsAtSzs?usp=sharing
https://drive.google.com/drive/folders/1by4APpps1LVUfdUNrqqvB6IypwsAtSzs?usp=sharing
https://palebluedot.llc/kane-climate-action-survey
https://forms.gle/xSg5Ei3iAfw3LA2D8
https://palebluedot.llc/kane-climate-action
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