| Net-Zero INL: Leading by Example
| to Change the World's Energy
e uture

[ - August 2021

Dr. John Wagner
Laboratory Director

NET-ZER®@ INILL. Idoho Nofionol Laboratory




- Why net-zero INL

* Net-zero aligns with our nuclear, other
clean energy, and security mission and
vision.

* INL's site characteristics and operations
make it a highly relevant demonstration
site; representative of a city or county.
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 INL will lead by example; lessons learned
can inform best-practices for others.
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* Net-zero aligns with DOE priorities.
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Jl Electricity energy mix

Biomass 0.8% Electricity providers
1,872,8943 MWh Other 0.3%
Geothermal 1.2% 806 O%r M\;Vh ?
2,875,554 MWh '
Solar 3%
Market
1075553 Mih purchase 6.5%
Wind 8.6% 15,512,858 MWh
20,541,771 MWh
Nuclear 1.5% — Coal 13.2%
3,616,300 MWh 31,624,443 MWh

Natural gas 9.4%
22,420,224 MWh

Hydro 55.6%
133,343,150 MWh

Carbon emitting electricity
» Carbon free generation 70.6%

 Carbon emitting
generation 22.6%

* Undetermined 6.8%
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COz SF6

GHG emissions from sources that are
owned or controlled by DOE

E;:S\\ Mobile combustion 1.2%

ey

Onsite landfill 6.8%

Onsite wastewater .

ﬂ treatment 2%

@ Fug!tlvesand 29
refrigerants

@ Stationary combustion  7.4%

(19,296 MTC0,¢) 21.8%

CH, N,O

SCOPE 2

GHG emissions resulting from the
generation of electricity, heat, or steam
purchased by DOE

Purchased electricity 52.6%

oz, Transmission &

| distribution loss- 8%
21 owned

é; Renewable energy
certificates™

*Although RECs are included, we do not intend to
use or purchase them in achieving our net-zero goal.

(47,255 MTCO,e —not induding REC purchase) 53.4%

Il INL's Scope 1, 2 & 3 carbon emissions (FY2019)

HFCs PFCs

/ *\
SCOPE 3

GHG emissions from sources not
owned or directly controlled by DOE
but related to INL activities

Lﬁ Employee commuting  12.1%

—— Business travel

(air & ground) 9.0%

—-1 Contracted wastewater "
=11 treatment & MSW 3%

Tr.an?mis.sion & 3.5%
distribution loss- shared

(22,030 MTC0,¢) 24.9%

FY 2019 Total
88,581 MTCO.e
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- Our approach to net-zero

Reduce Scope 3
emissions to
extent possible,
consider carbon
capture to offset

Increase nuclear,
clean energy, and
security mission
impact

Reduce energy use
and waste
generation

Eliminate Scope
1 & 2 emissions

Partner:
DOE, national
labs, industry,
universities, other
regional
stakeholders

Align our research
and operations —
integrate net-zero
into all decision-
making and funding
opportunities

Won't rely on
Renewable Energy
Certificates or
offsets

Influence and
incentivize staff
behaviors
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Il INL net-zero road map: the path to net-zero by 2031

O
X X
O

Management
& Tracking

Scope

Scope

Scope

Strategic Approach Legend

+ Avalanche Method: Tackle largest contributors first I Policy/Procedure
Il Culture/Behavior

/O Goals and Milestones

2022: Complex-wide scorecard
2024: Install energy sensors and conservation technologies

+ Minimize reliance on RECs
« Lead the way: Demonstrate new technologies where possible Il Technology 2024: Implement a Technology Test Bed
I REC Purchase 2025: Achieve 75% reduction and 2031: 100% reduction
Complex-wide score card Technology Test Bed Design
Install energy sensors a.Nd B~ Generate annual metrics report REC purchases to offset REC purchases to offset
conservation technologies 12,000 MT/yr Total 15,000 MT/yr Total
Develop plan for Landfill emissicﬂ'lSD_> Implement methane Replace emergency diesel generators with
Develop plan for wastewater Capture and combustion large-cell battery back up and generation

anaerobic digester
Fleet replacement Initiate fleet Demcf"s"at,e MARVEL
. | —— plug in Behind Meter
decision analysis replacement

Develop clean energy demonstration

Implement full-scale carbon capture technology

100% of INL LDVs & buses now ZEVs demonstration for Advanced Manufacturing

Launch clean energy demonstration

agreement with Idaho Power with Idaho Power

Initiate geothermal Geothermal feasibility study
_—.. N .
feasibility study with recommendation

Incentivize ridesharing and carpooling REC purchases to offset air travel
Incentivize alternative methods of commuting

Incentivize reduction in waste

2022 2026

Complex-wide Scorecard 75% Reduction

High-temp steam electrolysis loop

Increase efficiency of
distribution lines through R&D

2028 2031

Plug & Play Integrated Energy Powered INL Campus 100% Reduction
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- Community and stakeholder

engagement

INL will engage the community through:

- Statewide town halls, news feature stories, op-eds, etc.

» Roundtables with key community and business leaders.

* Meetings with nonprofits across Idaho.

* Regional partnerships

INL can be a resource in Idaho for entities that want to reduce their

carbon emissions.

Potential partners
Nearby cities
Regional economic development

organizations

Local and statewide colleges and
universities

Regional and statewide environmental and
conservation organizations

Native American tribes.

W AN
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lll Contact

Dr. Todd Combs
Associate Laboratory Director for Energy &

Environment Science and Technology
Acting Net-Zero Director
Todd.combs@inl.gov
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Backup Slides
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COz SF6

GHG emissions from sources that are
owned or controlled by DOE

E;:S\\ Mobile combustion 8%

ey

Onsite landfill 6.8%

Onsite wastewater .

ﬂ treatment 2%

@ Fug!tlvesand 03%
refrigerants

@ Stationary combustion 7.8%

(19,832 MTC0,¢) 22.8%

CH, N,O

SCOPE 2

GHG emissions resulting from the
generation of electricity, heat, or steam
purchased by DOE

Purchased electricity 59.1%

oz, Transmission &

| distribution loss- 9%
21 owned

é; Renewable energy
certificates™

*Although RECs are included, we do not intend to
use or purchase them in achieving our net-zero goal.

(52,217 MTC0,e —not including REC purchase) 60%

Jl INL's Scope 1, 2 & 3 carbon emissions (FY2020)

HFCs PFCs

/ *\
SCOPE 3

GHG emissions from sources not
owned or directly controlled by DOE
but related to INL activities

ﬁ Employee commuting  8.6%

—— Business travel

(air & ground) 4.8%

—-1 Contracted wastewater "
=11 treatment & MSW 4%

Tr.an?mis.sion & 3.9%
distribution loss- shared

(14,959 MTC0,¢) 17.3%

FY 2020 Total
87,008 MTCO.e
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CO, SFs

/ ¢\
~ SCOPE1

GHG emissions from sources that are
owned or controlled by DOE

Mobile combustion 33%

P
Onsite landfill 31%
il

Onsite wastewater 1%
nﬂ treatment .

Fugitives and

0
% refrigerants L
@ Stationary combustion ~ 34%

100%

CH, N,O
SCOPE 2

GHG emissions resulting from the
generation of electricity, heat, or steam
purchased by DOE

Purchased electricity ~ 98%

ZoZx..  Transmission &

x| distribution loss- 2%
2 owned

% Renewable energy
certificates®

*Although RECs are included, we do not intend to
use or purchase them in achieving our net-zero goal.

100%

HFCs PFCs

/ \
SCOPE 3

GHG emissions from sources not
owned or directly controlled by DOE
but related to INL activities

ﬁ Employee commuting  49%

—— Business travel
(air & ground)

—--1 Contracted wastewater
15| 1%
3L treatment & MSW

Tr_anfmis.sion & 14%
distribution loss- shared

100%

36%

Il INL's Scope 1, 2 & 3 carbon emissions (FY2019)
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Co, SFs

£~

GHG emissions from sources that are
owned or controlled by DOE

i‘é\\ Mobile combustion 35%

b

Onsite landfil 29.9%

Onsite wastewater

ﬂ treatment 1%

% Fugitives and 1%
refrigerants

@ Stationary combustion 34.3%

100%

CH,

" SCOPE2
GHG emissions resulting from the

generation of electricity, heat, or steam
purchased by DOE

Purchased electricity ~ 99%

Z0%x.,  Transmission &
d F .
R distribution loss- 1%

owned

B
é} Renewable energy
certificates®

*Although REGs are included, we do not intend to
use or purchase them in achieving our net-zero goal.

100%

Il INL's Scope 1, 2 & 3 carbon emissions (FY2020)

HFCs PFCs

/ \
SCOPE 3

GHG emissions from sources not
owned or directly controlled by DOE
but related to INL activities

E% Employee commuting 49,9%

= Business travel
(air & ground)

EL Contracted wastewater
------ treatment & MSW 2%

Tr'an.smis.sion & 22.7%
distribution loss- shared

100%

25.4%
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