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About CERN

23 Member States \ SSEL . ou
~ 3600 employees | : S

~ 12’500 scientists using the Laboratory’s facilities
. CERN EXPENSES Source: CERN Annual Report 2018
18 fenced sites =
Total expenses 1313.4 MCHF

Globe of Science and Innovation
3 Hotels, 3 Canteens, Kindergarten
~ 653 Buildings (421’811 m?)

In 2018, more than 40% of the CERN budget was returned to
industry through the procurement of supplies and services.
CERN strives to ensure a balanced industrial return for its
Member States (see p. 33).
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Brief historical background on environment@cern (1/7)

Environmental concerns prior to 2000:

Late 50s — PS — Radiological Environmental
Monitoring

Mid 70s — SPS — Extended radiological
environmental monitoring
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Brief historical background on environment@cern (2/7)

Environmental concerns prior to 2000: etude

,.
Early 80s — LEP — Environmental Impact Study g Impact
7]

Common environmental domains linked to civil projet
engineering — specific to LEP — special care to:

landscaping — environmental radiological impact — LEP
noxious gases (linked to synchrotron radiation)

and impact on water resources sur
Fenvironnement
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Brief historical background on environment@cern (3/7)

Environmental concerns prior to 2000:

Late 90s — LHC — Environmental Impact Study

Similar than for LEP, with more emphasis on
certain domains — such as water protection issues
& noise

New transfer tunnels, access pits and
experimental caverns

girfelz l'linuirdi
Strglienvironnemernis
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Transition period between stop of LEP and
start of LHC (2000-2010):

Phasing out CFCs (refrigerants within air
conditioning systems)

Phasing out PCBs (used as transformer oil)

First accountings on F-gas emissions (forecast
for SF; and HFCs used in LHC experiments for
detector cooling and particle detection)

Water protection — reduction of water
consumption — increasing concerns linked to
prevention of Legionella in cooling tower circuits —
Increased chemical treatments
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Brief historical background on environment@cern (5/7)

Workshop 2011: Energy for Sustainable
Science

Over the last decay (2010-2020):

Energy — Workshops held between research
Infrastructures since 2011

Accounting of F-gas emissions from CERN
LHC experiments since 2011 — CO, cooling for
detectors decided

Ly

e .t,""l % ,i'

-i _ AN
B t‘ & ~ fi—
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e

Water protection — significant impact on
receiving watercourses for various reasons —
cooling water recycling plant integrated in 2018
and retention basin built in 2020
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Brief historical background on environment@cern (7/8)

Over the last decay (2010-2020):

Noise — Establishment of an environmental
noise policy (2019) — mapping of the CERN
environmental noise footprint, communicated
to local municipalities

Waste — Follow-up of indicators since 2011 —
good recycling rate (above 50 %) — areas of
Improvements identified

Biodiversity — Label for management of
green areas — preservation of species of
orchids

(iﬁw 10/06/2021 EDMS # 2593933

N7



Brief historical background on environment@cern (8/8)

. . . CE R N Mews Articles  Official News  Learning  Announcements  Events  Staff Assoclation
Publication of the first Bulletin | i

iz P, (9- LW IILE - Mondey 39 Febroary 1006

public CERN Environment Eosorstearemtinsrag v
Report 2017-2018 e

away SAFETY FIRST!
Safety first] Among the many duties [ assumed at the beginning of the year was the ultimate responsibility
Se te b e r 2 02 O Latest news from the YETS: all restarting for Safery at CERN: the responsibility for the physical safery of the personnel, the responsibility
I I I except the LHC for the zafe operation of the facilities, and the responsibility to ensure that CERN acts in
LIGG: The strong belief accordance with the highest standands of radiation and environmental protection.

ICTR-PHE 2016 Strength in mumbers
Of data and dust

Organising & conferenoe? Think about
what voo can do for start-gps!

The Safety Policy document drawn up In September
2014 is an excellent basis for the implementation of
Safery In a1l areas of CERN's work. [ am happy to
commit during my mandate to help meet its

objectives, not least by ensuring the Organization

makes available the necessary means to achieve its Safety objectives.

T h an kS to th e Vis i O n Of O u r ﬁiﬁ#ﬁﬁﬂ“&ﬂﬁ?ﬁ ;E:I'f_’m“' Ome of the main objectives of the HSE (Oorupational Health and Safety and Environmental

< g i ok il Protection) unit n the coming months is to enhance the measures to minimlse CERN's Impact
umpu‘.e:’ BT o DI CENCK et

- BOONL on the environment. T believe CERM should become a role model for an environmentalby-aware

C E R N D I re Cto r- G e n e ral sclentific research laboratory. Rigk ascessment and prevention and emergency preparedness are
Alice-Anne Martin (182 - 20LE) also key targets. An cffective approach to handling radicactive waste is also important for CERN

where we must work to [imit the production of such waste, sort It effectively, store It safely and

Fabiola Gianotti P mese

The next generation of experts bn uligger
and data scquisition gather at
T50TOADZ0 16

Three mew students selected for the
ATLAS PhD Grant Scheme
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CERN organization with respect to environment (1/2)

The protection of the
environment is covered
by the Safety Policy of the
Organization

THE CERN
SAFETY POLICY

CERMN. an intsrgovemmentsl organcation for fu
phryzacs. definen and |mplwnltnh .:uh'h.r Pl Ey. Cl.nrlnl:p' covers um:l.wumuna]

heckh and safety. ion. fhe protection of the
anvironment ond the oaofs o puram nfGEFtN n'lahd:d:lnm insciuding rodstion

-u'fll.'y.

CERN sivives for arcallence in mallers of Safely

INTRODUCTION BY THE DIRECTOR-GENERAL

CERN sirwsa lor sxcetencs, We INifve ¢ SEOESSCE I SOWNCS, RICMBRCE Ih
nnovation, ond e edencs in svenything we oo, Sofety ks very much ot tha a:n:rl"""
T oojective of CEA Foloy i that the Crgonizotion’s soenafio anc teannical

i CEnEnEE e T =ce =rvacd of Safaty, To P .lﬂ:lI:EFHE-JInnluc

arvrnmeTnly ::.u'n.u:m:h bact prootic b.m"!:rtlrn Gardaty and ctrovss. for the

BT pm'.w'n:b-m & NEsi ong CAtety of Al TnCE FAAGa I AT AOVNET

CERNT parizemance I motters of Solety & depsndect on swery one of us. | Felte
you bo fomilarize pourcef wemn e CEAN Sofety Pokoy snd owr Sofecy Awles, and | om
corfigant nat you Wil aETvely canlbuls 1o CERMY sxssisncs m manes af Salsty
TWOUgh meTpinry condud ard the sos of bect Gafety prectioo: when DarTying o
your actainec ot CERN.
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CERN organization with respect to environment (2/2)

CEPS Board, incl. CERN Energy Sectors, Departments and Units
Management panel CERN's structure
HSE Un|t CERN's governance Finance and Human Research and Computing
, . . Resources (FHR) (RCS)
CERN S Energy Coordlna‘tor Rlteaor-GEmEELIRg * Finance and Administrative * Experimental Physics (EP)
. . . . * Health, Safety and rocesses . .
Executive Officer for Noise Footprint Erwironment (H58) e e Teeleg 1)
POIICy a‘nd Implementatlon Strategy KRN * Industry, Procurement and " PrOE]::s“(:FaECS—;;;:S( |
: o * Legal Service (DG-LS) S —
Key Services within Departments + Tramstation Minesand o e do® TansET D) s scientiic Information
Council Su;;)port (DG-TMQ) (SSIEEE?nd S neeee FESEEREEY
Relations with Host States R . -
s . nternational Relations
Authorities: i p
. - . * Beams (BE) * Diplomatic and Stakeholder
Trlpartlte Agreement In matters Of * Engineering (EN) Eeii;tion: (Ii‘E-II()jS?Ic e
radiation protection and radiation safety . syems sy » Education, Communieations
* Technology (TE) and Outreach (IR-ECO)

Tripartite Committee for the
Environment
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Recent projects with environmental concerns (1/4)

— .

Energy efficient building completed A
in 2015 (Bldg. 774 — Prévessin |
site) N

Integration of hydrocarbon
detection monitors and
consolidation of effluent water
monitoring stations completed in
2016

New building housing surface
treatment and production of printed
circuit boards completed in 2017 —
Prevention of major accident
hazards
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Recent projects with environmental concerns (2/4)

2018-2020 East Hall Renovation —
iInsulation of the building &
renovation of beam lines (magnets
and their power supplies)

New electrical substation
completed in 2019

New emergency power generators
and fuel tanks completed in 2019

New creche and nursery school 2
(highly energy efficient) completed &z syt e il
5090 e .
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Recent projects with environmental concerns (3/4)

Specification and start of HL-LHC
civil engineering worksites (2018)
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Recent projects with environmental concerns (4/4)

And more to come...

& SYITZERLAND

e )

FCC Feasibility Study (up to 2025,
for the next update of the European
Strategy for Particle Physics) : |
*___ ! T III '. 1

A AT

.-l"
o

Specific environmental evaluation (e
process to be defined with the Host AR RIS

States AuthOrltleS - s .1CIII: km Circumference ]
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Focus on Energy (1/3)

Energy Consumption inside CERN

ELECTRICAL POWER DISTRIBUTION 2018

6 0/0 Distribution of the electrical consumption at CERN
highlighting the large part used by the accelerator
@® LHC complex; PS, SPS and LHC. In 2018, the total
[TJ] electrical consumption was 4504 TJ (1251 GWh).
SPs
5000 - .
i J——
3 ® PS
E ® General services and
] Administration Facilities - LHC
B @ General services and
500 - Administration Facilities - Prévessin
¥ ® General services and
- Administration Facilities - Meyrin
Fm——
50 -
5 =
0 T T ! T ! ! \
2011 2012 2013 2014 2015 2016 2017 2018
@ Electrical Power @® Gas @ Transportation @® Diesel @® Renewable Energy

Source: CERN Environment Report 2017-2018
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Focus on Energy (2/3)

3 Strategies:

Minimise the increase of energy
consumed for new accelerator projects

Increase energy efficiency
Energy recovery

_ Courtesy of S. Claudet

o
» To 7 @ -
. o /“ Réseau P1-CERN, —
s/ PACAMWE 7. @)
s 4 ):i )f’ -
ot 8 N Possible réseau
303 wh\'w-"i--g‘ﬁ\ CERN-P1/Meyrin
: ac E% \ \
\&':_ \\"‘-__\ '?"\ f'._ﬂ B Y Q’/‘@ - "-..
;( E L _' Q-\\" £ .‘ \\:?
A e e A
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Focus on Energy (3/3)
" PLAN CLIMAT

Future Challenges — CANTONAL 2030
Align to the recommendations of the Oblectifs 2050
Neutralité carbone

Maitrise des conséquences des changements climatiques

European Strategy For Particle Physics
(updated in June 2020)

Align smoothly to the Energy Plans of the
Host States, in particular for the CERN
“‘Campus”
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Focus on Emissions of Greenhouse Gases (1/4)

t1COe
200000
@ LHC Experiments
Particle detection
@® LHC Experiments
Detector cooling
150000 @® Other experiments
@ Heating (gas + fuel)
® Other
100000 @ Electrical power consumption
(EDF)
@® Electrical power consumption
(Budapest-Hungary)
50000
0 2017 2017 2018 2018
Scope 1 Scope 2 Scope 1 Scope 2

CERN SCOPE 1 AND SCOPE 2 EMISSIONS FOR 2017 AND 2018 BY CATEGORY.
Other includes air conditioning, electrical insulation, emergency generators and

CERN vehicle fleet fuel consumption.

10/06/2021
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GROUP GASES

PFC

HFC

TOTAL
SCOPE 1

tC0,e 2017 ‘ 1C0,e 2018

th c2F6l can- c4F10! cBFM 61 984 69 611
CHF; (HFC-23), C,H,F, (HFC-134a),
HFC-404a, HFC-407c, HFC-410a, 106 812 96 624
HFC R-422D, HFC-507
SFs 10192 13 087
co, 14612 12778

193 600 192 100

BREAKDOWN OF SCOPE 1 EMISSIONS BY GAS TYPE. Global warming potential,
GWP, based on EU Regulation 517/2014 on fluorinated greenhouse gases, while
HFC-407¢c, HFC-410a, HFC-404a, HFC R-422D, and HFC-507 are based on the IPCC
Fifth Assessment Report, 2014 (AR5).

Source: CERN Environment Report 2017-2018




Priority on reducing emissions of F-gases —
CERN has more than 1100 equipment

concerned, containing about 433’000 tCO.,eq |
of F-gases

Priority measures in the LHC Experiments,
involving CERN and the collaborations

For particle detection:

Leak repairs, optimization of the experimental &
gas recirculation systems, R&D on CF, and '
R-134a recuperation plant, R&D on
alternative gases

Courtesy of R. Guida

10/06/2021 EDMS # 2593933



Focus on Emissions of Greenhouse Gases (3/4)

Final configuration

For detector cooling:

_________

1
| Cooling

Replacement of F-gas cooling systems by | igeling |
CO, cooling systems |l '

R&D ongoing for primary and secondary
CO, cooling systems for ATLAS and CMS
Experiments

_____

New associated building infrastructure to

Integrate
CO, cooling systems shall be operational 54::::-;::::::-:;::;;.;35' _ Courtesy of M. Pochler
by 2027 (after Long-Shutdown 3 — 2025 " LIRS i
- N ) S
to mid 2027) ) '
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Focus on Emissions of Greenhouse Gases (4/4)

More to come...

CERN initiated an evaluation of the scope 3 of
the Greenhouse Gas Protocol for the years
2019 & 2020- Includes business travel,
employee commuting, food...

CERN joined the 2050Today Initiative brining
together the International Geneva Institutions

Courtesy of M. Poehler

New CERN Data Centre project in the
pipeline, with the aim to contribute to reduce
fossil-fuel-related emissions in future
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Focus on Water and Effluents (1/4)

THE DISTRIBUTION OF SUPPLIED WATER DETAILING THE RELEASE
PATHWAYS. Data on evaporation and effluents are measured on-site.
Data on sanitary sewage are measured by the Host States. This does not
include the release of precipitation runoff or infiltration water.

CERN Annual water consumption

18000

16000

14000 [ML/year]
3500

12000
3000 =

10000
2500 -

(ML]

8000 2000 -

6000 1500 -

4000 1000 =

500 =
2000

0

0 2017 2018

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 . )
@ Evaporation from cooling towers

Note: ML = Megalitres @ Sanitary Sewage

@ Effluents to rivers
Source: CERN Environment Report 2017-2018
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Focus on Water and Effluents (3/4)

Implementation of a cooling water
recycling plant in 2018 on the Prévessin
site

Major works on the Meyrin site in 2019-
2020 (Long-Shutdown 2) for the PS
Complex — Cooling tower circuits will be
supplied with demineralised water

Courtesy of S. Deleval

Implementation of a cooling water
recycling plant foreseen during LS3 for:
SPS and LHC cooling tower effluents
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Focus on Water and Effluents (4/4)

Decision of implementing a retention
basin downstream to the Prévessin site
to prevent the impact of any water
pollution

Studies completed for other basins —
decisions on funding in progress

Retention basins also aim to regulate
stormwater runoff

10/06/2021 EDMS # 2593933



PROTECTED NATURAL AREA OF CERN

FO C u S O n B I O d I V e r S I ty (1 / 2) RESERVE FLORALE NATURELLE DU CERN

626 Hectares of land — among 211 Ha
fenced

Orchid sanctuaries — 15 species — 10 on
the Swiss national conservation list

Since 2009, Swiss label on the Meyrin
site “Nature & Economie” in recognition of
Its land management

Agreement with the French Office
National des Foréts for sustainable
woods and forest management

Challenge — expansion of CERN activities
while preserving, developing biodiversity
on CERN sites
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Focus on Biodiversity (2/2)

Commitments to local programmes

® w situation diurne (14h00)
O > Température réelle (°C)

° v Température ressentie PET (°C)

Proposal of actions defined recently by an =
Internal working group — e.g.: =
Actions on reducing the impact linked to — e

light sources Dl oerrene

. ) ] B ce>38a40
Actions on reducing “urban” heat islands = e ioa e
11 H . de > 44 a 46
Decisions In progress W o acads

B ce-asas0 Etat de
Genéeves' *

Visibilité des sources lumineuses du bassin genevois.
(Ranzoni et al., 2019)
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Focus on Waste (1/2)

Tonnes/year

?W

Evolution of waste collected at CERN

8 000

7 000

6 000

5000

4000

3000

2000

1000
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2011 2012 2013 2014 2015 2016 2017 2018
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= Wood

= WEEE

® Paper and cardboard
= Metals

® Inert waste

® Worksite waste

®m Household waste

® Hazardous waste
mEWindow glass

i Coffee capsules

= Bulky

= Bio-waste
mAluminium, glass and PET




Focus on Waste (2/2)

In 2018 — CERN eliminated
5808 tonnes of non-hazardous
waste, of which 56% was
recycled

Most of the contractor waste Is
not included

Objective to increase the
recycling rate

Proposal of actions defined
recently by an internal working
group — decisions in progress

10/06/2021
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Landfill

QPHM

7¥m
‘7..

Composting/

NON-HAZARDOUS
WASTE

! 5100 TONNES
Energy recovery:
lorlrnrly radioactive

Encruy recovery

methanisation

HAZARDOUS
WASTE
1453 TONNES

L e

Landfill

Incineration:
mass burn

NON-HAZARDOUS
WASTE

5808 TONNES
gy

rumorr
!mrwowqr

HAZARDOUS
WASTE
1358 TONNES

Incineration:
mass burn
Landfill

d’i
N PN

Radicactive:
repository (ANDRA)

CERN’S WASTE CATEGORISED
BY ELIMINATION PATHWAY.
Quantities of waste and
information on elimination
pathways for radioactive waste
are based on CERN data. Data
on elimination pathways for all
other categories come from the
companies engaged by CERN to
eliminate the waste.

Source: CERN Environment Report 2017-2018




Conclusions & Perspectives

CERN has a wide range of activities and infrastructures and is hosted by
Switzerland and France — it is a real challenge to integrate current environmental
requirements and best practices to limit its impact

t ‘J The Organization will consider lessons learned from the COVID-19 pandemic to
limit its impact and will strengthen environmental awareness of its personnel

Follow-up the highlighted topics in the second public CERN Environment Report
¢ % 2019-2020 that will be published in September
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Thank you for your attention!
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