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' Sustainability Context

' Drivers and Goals

‘ Sustainability Program Overview

‘ Program Success and Plans

‘ Wrap-up / Q&A
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Sustainability Context

Global

Countries are increasingly
making commitments and
taking action to support
sustainability but more work
is needed.
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United States

Federal Government
leverages buying power and
leads nation in advancing
sustainability;
Funding through BIL, IRA,
Chips+Science Act deliver
unprecedented resources.

Science

Community

Increasing interest and
discussion of sustainablity in
accelerator and particle
physics: Snow Mass and
SustainableHECAP+ Initiative
report.
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Equivalent to the annual

Fermilab FY 2023 Emissions: 131,169 MtCO2e*

Total: 125,536 or 95% Total: 5,632 or 5%
Energy-Related GHG Emissions (MtCO2e) by GHG Emissions (MtCO2e, Excluding Energy) by
Fuel Type Category
FY22 FY22
191 18114
4,712\ 64

| = NON-FLEET FUEL

= FLEET FUEL
®m PURCHASED

ELECTRICITY = FUGITIVES &

REFRIGERANTS

m NATURAL GAS = AIR TRAVEL

= GROUND TRAVEL

= PROPANE = EMPLOVYEE

COMMUTING

*15,865 MtCO2e (not included in total) offset by renewable energy
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Carbon Emissions for DOE National Laboratories

Overall GHG Emissions by National Lab
FY23
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70% of carbon emissions from 5 labs National Lab
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Sustainability Drivers and Goals

Net-zero
emissions
Gb operations by
2050

All fleet 100% 24/7

acquisitions poll(lzlatli.l(:gflfree
ZEV by 2035 Federal e b

Sustainability 2035

. Plan Goals
Supporting
EO 14008 ﬁ ~
_@ EO 14057 [ E
C)
Net-zero
Net-zero

emissions

emissions buildings by
procu:::lsl:)ent b’ \| 2045

Climate resilient
infrastructure
and operations

oooo\

Nooo
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DOE O 436.1A Departmental
Sustainability

e Agency-wide integrated,
performance-based approach to
implement sustainability in DOE
operations.

* Includes sustainability
requirements for built and
natural environment.

* Flows requirements to Fermilab
through the prime contract.

» Updated April 2023

*Scope 1 resulting from burning fossil fuels on site
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Fermilab Sustainability Program Strategy

Sustainability Vision: Be a global leader for sustainability in particle and accelerator physics and

technology innovation.

Key Strategies Key Objectives

Improve performance measurement, report
progress, communicate success

Avoid impact with sustainable
. design, procurement and operations
Culture of Operations Best strategies

Sustainability Practices
Reduce impact with

infrastructure and
operations changes

Substitute carbon
based energy with
Zero emission

Partnerships to Sustainability in
Drive Impact Science

& 103
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Sustainability Program Team - Established January 2023

U100 7 %

‘20103 &
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Sustainability Program
Structure

Catherine Hurley

* Lead Lab wide program

* Develop strategy

* Report & communicate progress

* Collaborate with DOE, NL’s and external
partners

Ecology Program

Environmental
Program

Alyssa Rodway

* Identify water savings
measures

* Develop projects

* Advance sustainable &
resilient buildings

* Analyze energy use

* |dentify energy savings
measures

* Develop projects

* Coordinate energy I
procurement Engineer

* Improve recycling &
waste reduction

* Increase green
purchasing

* Environmental justice

N S
DN

Sustainability
Associate

Environmental Communications, Outreach
Stewardship & Reporting

Water Management

Sustainable & Resilient
Infrastructure

Sustainable Operations Transportation

Sustainability Program Update
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Sustainable, Net Zero Carbon Buildings Strategy

Green purchasing Building design
Waste reduction & 5. Supply Chain 1. !Er)ergy

recycling Sustainability Efficiency Efficient lighting
Measures

Green construction Efficient plug loads

Efficient HVAC

Energy storage Efficient controls

District heat 4. Energy 1 Efficient occupant
recovery Infrastructure t e behavior

Other carbon-free el Ead e

energy pipeline Heat recovery

chillers
On building Heat pumps
renewables
Electric boilers
Campus scale
renewables .. i
— o i 9 ([Hfiiere Electric furnaces
Purchased carbon : ; ; )
pollution free Pollution Free Fossil Fuel Use Electric vehicles
ici Electricit
electricity % i
2& Fermilab
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Sustainable Buildings Progress and Plans

Progress

* 8 buildings meeting Guiding Principles
for Federal Sustainability Buildings |

 Energy efficiency and decarbonization | “‘l!'liE Mﬂr il
integrated into Central Utility Building
improvement project

Plans
* Fermilab Resilience and Efficiency
Project

e Electrification study

* Integrating sustainability into end of
life equipment replacements and
facilities maintenance projects

lllinois Acceléfatdr Rés"earch Cent_er
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rFerifiiadp Rnesliieifce diid |:mC|ency I"l'OjECI
Overview and Status

Project Goal: Reduce energy consumption, increase clean energy and
improve reliability in support of DOE’s sustainability goals. PROJECT PHASES

Acquisition Planning

Notice of Opportunity Issued
Responses Evaluated
.'— Selected Ameresco as Energy

Service Company on 9/15

Investment Grade Audit

Contract Award

e Utility scale solar
photovoltaic system - 2MW,
10 acres minimum.

* Energy storage and micro- or

* Energy and water conservation
measures at ~22 buildings.

* Address maintenance,
modernization, electrification,
and other sustainability goals. nanogrid.

Installation

Performance Period
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Vehicle Electrification and Charging Station
Master Planning Effort

Phase 1: Draft

Fleet vehicle \
conversion to EVs /

Phase 2: Planned

Electric all terrain , All terrain vehicle
vehicles (ATVs) v EV charging
Phase 3: Planned
< Other electric Public EV charging?

equipment users, visitors, etc.

Fleet EV charging
needs
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Zero Emission Vehicle Master Plan Overview

Maximize ZEVs, seeking lowest
emission replacement for
every vehicle

~78% can be electrified now, 15%
have a PHEV replacement, 7% do
not have an adequate
replacement

PUDIIIMES ==

Procurement in progress to
secure ~XX ZEV's and establish EV
charging infrastructure

= -
Tt

* 66 EV charging stations
e« ~27 locations
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Susidilidabiity I oCIClCe rocus Alcds alld
Examples

Engaging the science and engineering community to achieve long-term sustainability goals

Incorporate sustainability in Innovate to operate experiments Export capabilities to advance
experiment design. more sustainably. sustainability in the world.

Conceptual over the roof recovery pipe routing from 1B3a to I1B1.
P -y

’?, = |\
) . 3

Simplified Schematic of IB3a to IB1a Recovery System.

Proposed Recovery Header

Nitrogen doped SRF cavities used in

the LCLS-II accelerator will help cut

the cryogenic losses of this machine
by up to a factor of two

Electronic beam applications at IARC
destruction of PFAs, water treatment,
destruction of toxins in soil
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2023 DOE Sustainability Awards

Recognizing excellence in energy, water, waste, fleet, sustainable acquisition, and resilience.

—

VRO

et

Sustainability Champion — Eric Mieland  Strategic Partnership for Sustainability —
Fermilab & Fermilab Natural Areas
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Thank you.
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Catherine Hurley
Sustainability Manager

churley@fnal.gov
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