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Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

polluting Virginia

the region, an analysis for The Washington Post found.
May 28, 2026

See where diesel-powered dala center generators are

Pollution from generators at data centers could cause respiratory symptoms and deaths in

@he Washinaton Post

Politics
Virginia fines a Microsoft data center for
emissions violations

By Natalie Brand
Updated on: September 16, 2026 / 4:39 PM EDT / CBS News

®CBS NEWS

Virginia's data centers pollute more than a gas-fired power plant

In 2024, the emissions reported by operators of data centers in Northern Virginia
collectively exceeded the emissions from the Possum Point Power Station for most
pollutants,

. Data centers reported emissions. Possum Point Power Station emissions

m

Carbon monoxide  Nitrogen oxides  Particulate matter  Sulfur dicxide Volatile organic
(PM2.5) compounds

The notice published online details an event in June of 2025 when the
Microsoeft facility in Leesburg, Virginia, reported a failure of an
electrical substation and had to operate 62 emergency engines for a
seven-day period, according to the Department of Environmental
Quality. The state says the facility exceeded its permitted fuel
emissions limits for pollutants including CO, VOG, PM10 and PM2.5
during that time.
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Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

Source: Washington Post, May 2026
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https://www.washingtonpost.com/business/2026/05/28/data-centers-boom-virginians-breathe-exhaust-10000-diesel-generators/

Rising concerns about data centre expansion

Pollutant emissions start to be noted ... affecting urban air quality

Source: “Internet, un géant trés vulnérable” (26:10-26:43), arte, 2025
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https://www.arte.tv/fr/videos/120435-000-A/internet-un-geant-tres-vulnerable/

EU data centre permit examples

lllustrating market fragmentation for available emission control technologies

» Location
 Permit issued

* Limits
* NOXx
- CO
* Dust

» Back-up gensets

» Total Power
* Engine Power
* Emission controls

AECT

Berlin

2021

1700 mg/Nm3
265 mg/Nms3

180 MW
32X 6.5 MW
DPF

Frankfurt Frankfurt

2024 2024

1000 mg/Nm3 200 mg/Nm3

650 mg/Nm3 100 mg/Nm3

50 mg/Nm3 50 mg/Nm3

170 MW 140 MW

23x 7.2 MW 19x 7.7 MW

SCR DOC + SCR

DPF:. Diesel _Particulate_- Filter _

29 Octobe 35 el S cu


https://www.berlin.de/sen/uvk/_assets/umwelt/industrie-und-gewerbeanlagen/20210622-genehmigung-gaswerk-mariendorf-ntt.pdf
https://rp-darmstadt.hessen.de/sites/rp-darmstadt.hessen.de/files/2024-10/genehmigungsbescheid_colt_fra3.pdf
https://rp-darmstadt.hessen.de/sites/rp-darmstadt.hessen.de/files/2024-04/24_04_04_genehmigungsbescheid_final_rz_kelsterbach_a_100_row.pdf

Initial EU legislative initiatives

 Medium Combustion Plant Directive

« Combustion plants of 1 MW to < 50 MW
Ernizzion Limit values (mg/Nm’ for new engines and gas wrbines
 Emission Limit Values for SO,, NOx & Dust —— — —
. . . . Folhstant 'TPE_D__.':'E'-'".'"-' Gaz il I:q_';'_:nr'-'- f:f e Nataral g 'F'::?': “-':ﬂ"
depending on fuel type, technology, size, new/existing hd' e e
50, Engines ,_'l . gas — 1207 —
« Back-up power derogation: no limits < 500 h / year — o — — — —
* Member State or local authorities might add requirements Gas wsbines 9 750 0 75
. Dhust Engines :';?Id gas — L0 =5 (M) — —
* General review expected by 2027 porbine
* Environment Omnibus
° EStab“SheS Ilnk Wlth Non_Road MObIIe MaChlnery Stage V Table 1I-2: Seage V emizsion limit: for engine carepory NRG defined in poine (2) of Article 4(1)
for new data centres > 20 MW rion | g 5 | e range | 2900 | o | wc | owo, [ mwmss| e
« AECC supports this, but calls for Stage V review — a A UL I UL Rk
to address e.g. NOx and PN gaps sl R LA I I B L Bt



https://www.aecc.eu/wp-content/uploads/2026/06/260505-AECC-input-public-consultation-environmental-Omnibus.pdf
https://www.aecc.eu/wp-content/uploads/2026/06/260505-AECC-input-public-consultation-environmental-Omnibus.pdf

Similar debate ongoing in US

Replacing Tier 2 gensets with Tier 4 can save up to ~ 20,000 tons of NOx in VA

Further savings as market grows, and with introduction of Tier 5

50,000 -
Total Genset Capacity 27 GW 54.3 GW _ 40000 4
(15% CAGR) ;8 35,000 -
Annual Operating Hours 100 hrs ;-. 30,000 -
Baseline NOx (Tier 2) 8.0 g/kWh % 25,000 1 54 600!
. . € 20,000 - |
Tier 4 Final NOx 0.8 g/kWh |2
o 15,000 -
Tier 5 Proposed NOx 0.4 g/kWh -13 10,000 -
S 4,345
5,000 - ’
2,160 1080 2172
0 - _ . :
- .. Baseline (Tier 2) Tier 4 Final Tier 5 Proposed
N

Source: “A review of emissions from gensets for data center applications”, Ameya Joshi, Off-highway & Power Generation USA, May 2026
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Summary data centres

 Rising concerns about rapid expansion
iIncluding urban air quality impact

 EXisting permitting requirements vary significantly
across EU, creating market fragmentation

« Environment Omnibus provides first elements
which are to be further discussed under upcoming
Medium Combustion Plant Directive review

» Emission control technologies are available to achieve
low back-up power pollutant emissions
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Key pillars for NRMM compatibility with 2050 targets

Climate

ICE/HEV with
CO,-neutral fuels
incl. H,

alongside
FCEV and BEV

Air Quality

Biodiversity
Human health

towards
zero-impact

Enabler for
technology
diversification

Emission
legislation
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Evolution of NRMM Stage V legislation Is expected

 NRMM legislation is several steps behind on-road HDV legislation

* PEMS monitoring instead of In-Service Conformity (ISC) and Real-Driving Emissions (RDE)
* More data exclusions

 Higher limits than Euro 7

 Global initiatives ongoing, but with some delay compared to original timelines

« European Commission is preparing Stage V review

* Report of Stage V PEMS monitoring data was originally expected end of 2025

« EC DG-JRC needed more time due to data collection and quality issues

* Internal review of report is ongoing, presentation expected at GEME expert working group on 5 November 2026

« US CARB Tier 5 proposal includes 2-year delay, now for MY2031+

» China is internally reviewing NRMM Stage V proposal, publication was expected mid-2026
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https://ww2.arb.ca.gov/our-work/programs/tier5

A large variation is observed in real-world NOx emissions

* Depending on the use case and applicable limit as tested by TNO

 NRMM regulation does not consider a substantial share of the real working conditions
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R. Vermeulen, et al.; “Real-World NOx emissions of Stage V NRMM?”, Transport and Air Pollution Conference, 2023
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MAW: Moving Average Window
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https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf
https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf
https://www.aecc.eu/wp-content/uploads/2023/09/230925-AECC-TNO-presentation-TAP-Gothenburg-final.pdf

NRMM project demonstrated future-proof ICE concepts

* NRMM engine « Emission control systems * Results
* 4] class * Oven aged substrates  Tier 5/Euro 7 emission level
« ~ 100 kW rated power (Hydrothermal) demonstrated on legislative

. Cooled HP-EGR - Modular approach to test cycles (NRTC c/h, RMC, LLC)
3 different variants * Euro 7 emission level

* ~ 4 g/kWh engine-out NOXx _
demonstrated on variety of

» Uncooled EGR in low load in-use profiles
PM [mg/kWh]
Cooled EGR SRS ble g b b ey TR Hg v SRR R bara bastnd val b p b siele v g
Intake Manifold Uncooled EGR
Intake Throtte Cooler g MTT———Th
‘éa 160 140 120 100 80 60 40 20 i 4
g :
Charge air | x z
caoler Exhaust Manifold
= Variant 2: Dual SCR
x Tier 5f Limits
. - NRTC c/h Result E 5t
Em|55|0n ContrOI DPF ——— NRTC c/h Result Dual SC
SyStem —— NRTC ¢/h Result Ent Stag
Turbocharger Variant 3: Enhanced Stage V + EGH B e e s o g st . e

NH3 [ppm]

J. Demuynck, et al.; “Potential for Reduction in NRMM Real-World Emissions”, 13% International engine congress, Baden-Baden, February 2026
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https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf
https://www.aecc.eu/wp-content/uploads/2026/02/260109-AECC-AVL-paper-Baden-Baden-final.pdf

Summary Non-Road Mobile Machinery

« Stage V evolution is expected, starting with
presentation of In-Service Monitoring report
by EC DG-GROW on 5 November

* Alarge variation is observed in real-world NOx emissions 4

P/

o

« Emission control technologies are available
to achieve low NRMM pollutant emissions

 Together with operation on CO,-neutral fuels
the ICE is a future-proof NRMM powertrain option
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