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What We're NOT Advocating

Less Flights SAF (biofuels) UN/WEF Agendas

VoalcA Henrrr

We are not asking for anything that would As of 2024, Sustainable Aviation Fuel (SAF) makes We are not advocating changes based on

restrict movement or make flight too cost up less than 0.3%-0.53% of the total global any economic or climate goals that align

aviation fuel supply. Electric engines will be

prohibitive. Freedom requires freedom of with any global organizations or
available before SAF can meet global demand.

movement and choice. institutions.



What We ARE Advocating

End Fake Clouds End Sky Whitening Pollution Verification

The airline industry must stop making Aviation- Jet exhaust emissions are creating ice haze and are We must have sensors that can tell us WHAT is in the

Induced Cloudiness (AIC) and Contrail-Induced Cirrus effectively acting as Stratospheric Aerosol Inject (SAI). air we breathe and the rain falling from the sky. We

(CIC) clouds. They can and they should. want ultrafine particles counted and named!



EPA ENDANGERMENT FINDING

AVIATION POLLUTION THREATENS OUR HEALTH, OUR CLIMATE, AND OUR FUTURE.
It’s time for the EPA to act.

Under 42 U.S.C. § 7571(a)(2)(A), issue a formal finding that
WHAT WE Aviation-induced Cloudiness (AIC), Sulfur Oxides (SOx),
ARE ASKING Black Carbon (BC, also known as soot), Metallic Aerosols,

THE EPA: and Ultrafine Particles (UFP) from aviation Protect Public Health.
; may reasonably be anticipated to endanger public health or welfare. Protect Our Future.

-

AVIATION-INDUCED SULFUR OXIDES ?Bigc'f CAREER METALLIC ULTRAFINE
CLOUDINESS (AIC) (SO0x) S F::nts)“ - AEROSOLS PARTICLES (UFP)
Persistent contrail cirrus and induced Form sulfate particles and acid A potent climate forcer and air pollutant Emitted from aircraft wear and Tiny particles that can reach deep
clouds trap heat in the atmosphere, compounds that harm respiratory that penetrates deep into the lungs combustion; these metals can into the lungs and enter the
warming the planet and disrupting health, degrade air quality, and and bloodstream, increasing risks of accumulate in the body and bloodstream, linked to serious
the climate. contribute to haze and ecosystem asthma, heart disease, and premature environment, posing long-term cardiovascular and respiratory
damage. death. health and ecological risks. effects.
—_— 4
DEFINITION OF Define aircraft-related air pollution under Section 231 to include both primary emissions and their
REGULATED reasonably foreseeable atmospheric transformations, including but not limited to particulate matter,
sulfur compounds, black carbon, and Aviation-Induced Cloudiness (AIC), where such effects result
AIR POLLUTION from emissions released into the ambient air.

CLEANER SKIES. HEALTHIER PEOPLE. A SAFER CLIMATE. | THE EPA HAS THE AUTHORITY. NOW IS THE TIME TO ACT.



CLEANER SKIES. MORE SUNSHINE. SMARTER AVIATIU

Science-based standards and monitoring to reduce aviation’s atmospheric impact.

1. REDUCE JET FUEL SULFUR EMISSIONS

Establish standards under 42 U.S.C. § 7571(b) to

limit sulfur content in aviation turbine fuel to

19 PARTS PER MILLION (PPm)

within a reasonable compliance period.

Reduction of fuel sulfur content has been shown
to reduce contrail persistence and associated
atmospheric effects.

WHY FUEL SULFUR MATTERS

HIGH SULFUR FUEL LOW SULFUR FUEL (=15 PPM)

More sulfate aerosols Fewer sulfate aerosols

=+ more persistent contrails -+ less persistent contrails

o Cleaner fuel. Fewer persistent contrails. Moire Sunshine!

INITIAL PN BASELINE AUDIT

An initial PN baseline audit shall be
completed within 180 days.

DAYS

2. MANDATORY CONTRAIL AVOIDANCE

Pursuant to 42 U.S.C. § 7571, and in coordination with applicable
authorities under 42 U.S.C. § 7572 and 49 U.S.C. § 44714,
promulgate standards or requirements to reduce the formation of
persistent contrails and AIC associated with aircraft emissions,
including through measures addressing emissions characteristics,
fuel composition, and operational conditions that contribute to
their formation — such measures to include:

Binding Ice-Supersaturated Regions (ISSR) and
persistent-contrail-forming region diversion

Requirements, including coordination with the FAA as
necessary, for the installation of onboard humidity
sensors on commercial aircraft to enable real-time
ISSR detection and avoidance

A narrowly tailored safety exemption

Limitations on operational practices that intentionally
promote contrail formation for atmospheric or
radiative effects — consistent with aviation

safety requirements

Current satellite-based ISSR prediction carries a 50-80% error rate
compared to in-situ measurements, rendering voluntary avoidance
protocols without onboard sensing operationally unreliable.

AUTHORITY & PURPOSE

3. NATIONAL AEROSOL REGISTRY

Pursuant to CAA §§ 103 and 114 establish a phased national
monitoring and public data registry to characterize aviation-
related particulate emissions.

PHASE 1 (0-1 YEAR)

Monitoring at major hub airports:

Q ATL Q LAX Q ORD Q DFW Q DEN
Hartsheld-Jackson Los Angeles O'Hare Dallas/Fort Worth Denver
Atlanta Intemational International International International Intemational
Alrport Airport Alrport Alrport Alrport

PHASE 2 (1-3 YEARS)
Expand monitoring to the top 25 U.S. airports by traffic volume. | R O

3 0900000000000 Q...9 = |
0000000000009 0 — ﬁ{
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PHASE 3 (3+ YEARS)

Implement a nationwide GIS-based public dashboard
integrating emissions data, including:

« Particle Number (PN) concentration

+ Fushimi's nanostructure

« Supporting meteorological and
operational data

These actions under the Clean Air Act and Federal Awviation laws will reduce aviation's contribution | @ P@\‘—

to persistent contrails, aviation-induced cloudiness (AIC), and associated climate impacts while

advancing transparency, accountability, and public health protection.

MORE PROTECT
BLUE SKIES PUBLIC HEALTH TRANSPARENCY




Why This Approach?

State bans on weather modification and geoengineering cannot fix this!

Despite Tennessee, Florida, and Louisiana banning geoengineering and weather modification, planes
continue to stripe the sky on a daily basis. Proponents and constituents are angry. State laws can'’t

change physics and many well meaning people didn’'t understand the problem.

Steps in contrail lifetime and its effects on climate

Linear contrail formed behind aircraft, Persistent contrail developing from Contrail cirrus developing from
may be short-lived; predicted robustly initial linear contrail, depending upon spreading of persistent contrails,
by thermodynamics ice supersaturation and temperature; depending upon winds, ice
predicted poorly supersaturation and temperature;
| - predicted poorly
themirailfactscomy ~co s sms am o o EECERIRONN o oy
' Ice supersaturated region (ISSR). : contrails and contrail cirrus
= |
(O) &)
3 J‘ 3

Seconds 10s of minutes 10s of minutes to hours

Decreasing forecasting skill, increasing importance to climate




Proposals to ban solar geoengineering in the US

Thirty-seven US states have proposed banning solar geoengineering since 2023.

Proposed  [I Passed by state house or senate  [JJJj Approved [ Failed

Washington N. Dakota
Minnesota
Wisconsin &
S. Dakota g“
Oregon Michigan = ‘
New York ~ New Hampshire
lowa Massachusetts
Nebraska \
Ohic  Pennsylvania = ~ Rhode Island
Mlinoi “Connecticut
inois = Maryland MNew Jersey
. Virginia
Nevada Utah Colorado Kansas Missouri g Rl
Kentucky Virginia
Tennessee i
California Oklahoma Arkansas-ﬂ, Carolina
Arizona New Mexico
S. Carolina
o . GOVERNMENT
Mississippi Georgia
Hawaii Alaska
Note: As of 13 February 2026 Eﬁ

Source: SRM360.0rg
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United Airlines
Swe= Boeing 787 - 10 Dreamliner

From: FRA Frankfurt
To: ORD Chicago O'Hare

Altitude: 37,000 ft
‘ : " | Speed: 513 kts
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THE EXPANSION OF AVIATION-INDUGED ELUUDINESS WER—

As flights multiplied, persistent contrails and aviation-induced cirrus
expanded across the world's busiest air corridors.

GLOBAL PASSENGER AIR TRAFFIC

Total passengers per year (billions)

6 —
o ® o Global passenger air traffic |
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Air traffic increased about 1%—3% o, | can now affect up to the clearest concentration of aviation-induced cirrus
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Make Sunsets is a startup that is geoengineering by injecting sulfur
dioxide into the sky and then selling “cooling credits.” This company is
polluting the air we breathe. I’ve instructed my team that we need to
quickly get to the bottom of this and take immediate action.

ps of information, such as emission data, are not properly the su
1 accompanies the information when the EPA receives it, the EP
b to the public without further notice to you.

ions regarding this letter, please contact Erika Sasser (sasser.er

Sincerely,

ays of receipt of this information request ketter, Make Su is must praowde the

e im the amtlasures 1o this letter, Plogse prowide responses im elegiior L

Abigale Tardif
Principal Deputy Assistant Admi
Office of Air and Radiation
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747 MILLION POUNDS OF SULFUR

ENTER THE UTLS EACH YEAR

747 million . -5
pounds

A

SULFUR

v

STRATOSPHERE

Sulfur from jet exhaust |
enters the stratosphere g

_______________ TROPOPAUSE AR L
- ~lp-6tkm_ === === - S NI

-

i Typical Cruising Altitude

Y-12 km —

Annual sulfur emissions from aviation

Commercial aviation produces 747 million pounds
of sulfur dioxide each year in the upper
troposphere and lower stratosphere, yet this

pollution remains largely unregulated, while a e

mere 220-pound geoengineering weather balloon s

faces scrutiny.

TROPOSPHERE

@ 747 million pounds (=338million kg) of sulfur enter the UTLS each year
from global commercial aviation.
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David Keith: Geoengineering Guru

“You can'’t write legislation that says you can’t put sulfur in the stratosphere since
every commercial flight does that.”

SOURCE: Reuters. Insight: How two weather balloons led Mexico to ban solar geoengineering

YES WE CAN!

“This is a really important moral point. So if | made a
decision, or if there was a collective decision to do a
geoengineering program, and you put say, the kind of
program | think makes more sense, you put about a
million tons of sulfur per year (in the stratosphere), you
might end up killing many tens of thousands of people
a year as a direct result of that decision.”




The Bifurcated Stratosphere Y 10,000 | 7 67,663 | () L%,

el airports shown | o flight paths in thg Northern
: -' Hemisphere

NASA's ATom mission found the Northern Hemisphere stratosphere
chemically distinct from the Southern Hemisphere, with commercial

aviation as the likely anthropogenic cause.
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X We also observe
elevated SO, ...
1 in the NH lowermost

stratosphere (LMS).
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NORTHERN
HEMISPHERE

HAZIER. MORE POLLUTED.
CHEMICALLY ALTERED.

SOUTHERN
HEMISPHERE

CLEANER. CLEARER.
LESS IMPACTED.

-

=..... STRATOSPHERE ......--eoocoennn, '

The Brewer-Dobson Circulation /—" (Shove tropapmiss) ﬁ
This large-scale atmospheric circulation transports e TROPOPAUSE ~h ;
air upward in the tropics and poleward in the f * - BN : ‘r\

| / ‘\ (below tropopause) r |
It helps isolate the Northern Hemisphere ‘/ \ \ / \‘ \JJ
lowermost stratosphere, allowing pollutants e o > ~ —
30°N

stratosphere, then downward in the extratropics.
from aviation to accumulate. SOUTH POLE 60°S 30°S EQUATOR

60°N NORTH POLE

Polar Cell Ferrel Cell Hadley Cell Ferrel Cell Polar Cell




AVIATION POLLUTION REACHES " HIGH IN THE STRATOSPHERE

THE STRATOSPHERE s

ns can inject black carbon (soot) and
fur ¢ mxfde aernsnls high into the atmosphere,
affectlng the ozone layer.

HAZY STRATOSPHERE
Aviation emissions contribute
to a layer of haze high above

BLACK CARBON b the clouds.
(SOOT)

- o

. 4

STRATOSPHERE ALTITUDE RANGE
(12 = 50 km) 8 12 k
(stratosphere)
TROPOPAUSE
10,000
?
BLACK CARBON
PARTICLES
TROPOSPHERE PER CUBIC CENTIMETER
(0 - 12 km)

This is the first time that any group in
the world has shown that black carbon
from aircraft can go to the stratosphere
and affect the ozone layer. §9

- lISc & ISRO

ll-‘.. =
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Source: indian Institute of Science (IE5c) & Indian Space Research Organisation (ISRO)
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The nvPM |nvent0ry EMISSIONS PER TONNE OF KEROSENE BURNED

NvPM refers to solid particles emitted from 1.24 t 6-20kg 0.7-25kg 0.1-0.7 kg
combustion processes — most notably aircraft ‘
engines — that remain in a solid state and do not . T —

vaporize when heated to a temperature of 350°C.

Primarily composed of carbonaceous soot and L
trace metal aerosols, these particles are measured
directly at the engine exhaust nozzle and are
crucial in aircraft emission certification standards.

315t ~1kg

The Global Aviation Emissions
Inventory (GAIA) Based on ° Gg nVPM
Automatic Dependent

Surveillance—Broadcast (ADS-B) 4 7 y 1 7 9 ,000 IbS

d t
ocuments 280 Septillion (2.8 x 10?¢ particles) annually.

~0.02 kg

S
49

‘

Source: Teoh, R, Engberg, Z., Shapiro, M., Dray, L., & Stettler, M. E. (2024). The high-resolution Global Aviation
emissions Inventory based on ADS-B (GAIA) for 2019-2021. Atmospheric Chemistry and Physics, 24(1), 725-744.

https://doi.org/10.5194/acp-24-725-2024.




METALLIG FINGERPRINTS

Metals detected in jet exhaust and stratospheric aerosols

Research in the Proceedings of the National Academy of Sciences

s S Y —

The detected metallic compounds were all internally mixed with
the soot particles. The most abundant metals in the exhaust were
Chromium (Cr), Iron (Fe), Molybdenum (Mo), Sodium (Na), Calcium (Ca),
and Aluminum (Al), Vanadium (V), Barium (Ba), Cobalt (Co), Copper (Cu),
Nickel (Ni), Lead (Pb), Magnesium (Mg), Manganese (Mn), Silicon (Si),
Titanium (Ti) and Zirconium (Zr) were also detected.

)

Abegglen, Manuel, et al. “Chemical characterization of freshly emitted
particulate matter from aircraft exhaust using single particle mass
spectrometry.” Atmospheric Environment 134 (2016): 181-197.

(PNAS) shows metallic particles (Al, Cu) embedded in ~10% of
stratospheric aerosols. PNAS attributes these stratospheric metallic
aerosols to supersonic aircraft; however, Abegglen et al, confirmed
15 metal species in aircraft exhaust in 2016, and Government et al. - ¢ ;; ey
confirmed that stratospheric accumulation of aviation soot is more *
u'ukeu'y the cause of meta.'r’rc aemso." ar:cumuiatmn in Zﬂl? o

-

T

Metals detected in exhaust plume
@ > 10%

Sodium, Iron,
Calcium, Chromium

1%-10%

Silicon, Aluminum,
Cobalt, Copper,
Molybdenum,
Magnesium

<1%
Vanadium, Manganese,

Nickel, Barium, Titanium,

Lead, Zirconium

¥,

OURCES OF METALS IN JET EXHAUST

N
Jet Fuel Englne OIULubrlcants Engine Erosion
b
H Metals found in jet exhaust He
3 4 - 5 & 7 8 9  [1]
Li | Be E>10% H1%-10% W <1% B|C|N|O/|F]|Ne
11 15 16 17 18
Na Bl P| S |CL|Ar
19 20 21 24 25 30 31 n 33 34 E 36
K [Ca| Sc Cr Fe Zn | Ga | Ge | As | Se | Br | Kr
7 39 19 41 43 a5 45 46 47 48 49 50 g1 52 £3 54
Rb|Sr| Y Nb Tc|Ru|Rh |Pd|Ag| Cd | In [ Sn |Sb|[Te | I | Xe
55 si-n | 72 13 74 7% 76 7 78 79 80 g1 83 | B84 85 86
Cs — |Hf | Ta|W |Re|Os|Ir |Pt|Au| Hg | Tl a® Bi | Po | At | Rn




ALTITUDE
(approx)

40,000 ft

(12 km)

30,000 ft _
(3 km)

20,000 ft —
(6 km)

Weather Modification hy Commerclal Awatlon
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| UPPER AIC / cirrus homomutatus
TROPOSPHERE Aviation-Induced Cloud
r J’ # * L] L] I- 3 ) = = --
€€ It appears likely that inadvertent cloud seeding by jet aircraft may be of Fie
MID the same order of magnitude as that attained in commercial cloud seeding operations. 99 |5
- TROPOSPHERE
— Wallace Murcray, 1970
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SUPPRESSION AND REDISTRIBUTION OF RAINFALL (OVER-SEEDING)
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ENHANCEMENT AND STREAMERS (SEEDER-FEEDER MECHANISM)

Soot [
SEEDER LAYER
l.lpp-er seeded AIC
@ Falling ice penetrates

' [ feeder clouds below
*!h J L

Metallic

Aerosols o@ CLN

4 INPs
B ® Dense ice masses form  £08

in mature AIC

® Upper seeded cloud
acts as a seeder layer ‘s

PRECIPITATION STREAMERS
lce falls from seeder layer

into fﬁdﬂ cloud ® Accelerates droplet

coalescence and
secondary ice

FEEDER CLOUD
Moisture-rich
Altostratus /

Stratiform Cloud

i
formation
@ Triggers concentrated @

precipitation anomalies +/ )",

! T % . | INTENSE, LOCALIZED
© i dR|  precipimATiON ¢ .
| Enhanced rainfall bands 1II [ 4
and anomalies i

RAIN RATE [relative)

Persistent contrails evolving into cirrus hnmnmutatus can mechamcally alter
the timing, spatial distribution, and volume of regional surface precipitation.
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Solar Dimming &
Accidental Geoengineering

66 I'm talking about a sub-visual contrail-generated
haze of ice, which we do not classify as a cloud
but gives the blue sky more of a whitish tint.”

6k We might be actually conducting some
unintentional geoengineering here.” P

— Dr. Charles Long, NOAA scientist, 2015




QUOTES / EVIDENCE

CONTRAIL AVOIDANCE AS GEOENGINEERING

Managing the climate by managing clouds—at the push of a button. ICAO (2010)
S - T - - : Dr. Ulrich Schumann addressed the ICAO
Government agencies, lnternatmtjal groups, and the aviation industry are not just studying contrails— _ Colloquium on Aviation and Climate Change,
they intend to operationally manage them to control Earth's energy balance. : where the operational objective was explicitly
framed as:
Avoiding warming contrails Creating cooling contrails “less warming, MORE cooling contrails;
Astkude Aos —_— o predictable for operational planning.
i ) ; — Statement that aviation operations have the goal of

modifying atmospheric conditions at a structural level.

FAA ACCRI (2017)

.......

% %

: ' : == == Dr. Rangasayi Halthore, head of the FAA's Aviation
g "*1\ according b fusl s Select ace. 10 Climate Change Research Initiative (ACCRI),
L _ 1. - O T documented agency-level awareness that contrail
formation could be operationally managed, stating:
> Distance : » Distance “we would like to have MORE CIC
. Deliberately routing flights into or out of contrail-forming regions to create “cooling” or avoid “warming” [Cﬂﬁtrall-lndlllﬂﬂ'd Flr";llsl during day
CONTEXT and none during night.
Despite the outrage expressed by 37 states with oo H : b : — Framing treats aviation cloudiness as a
pending legislation, the FAA, NASA, NOAA, and Contrail Cirrus Simulation and Prediction {CD(‘;'P} controllable variable — not an incidental byproduct.
ICAD are only concerned with avoiding contrail Contrail Cirrus QM
formation in 2% of flights that they claim may lead Input. Aircraft (BADA) Predicti Tool : Rnyal Aeronautical Suciety {2{}21}
to “warming contrails” that form cirrus clouds. rediction 100 Contrail, g R i
: . , : 15:10 UTC, ECMWF-08, 1h, 0.089, 389 contrails i 5 : ; :
The mechanism being pursued is operational: by _ et life q':_l &" documented industry-level discussions of deliberately
predicting ISSR where persistent contrails form, cover, radiation ROTAL routing flights into ISSRs to form “cooling contrails.”
flight paths can be adjusted to avoid them — or, . SOCIETY The group explicitly noted:
conversely, routed through them deliberately to Movements Cirrus “half the group foresaw political reluctance
produce _mlmg contrails” during dayi!ght hours (ATM data, DFS, Eurocontrol) Simulation to consider deliberately forming contrails
:‘"" “"""_"“H';:" effect exceeds their (insitu, Lidar, on the grounds that it could be considered
s s 00:00 Satellite) geoengineering.”
Google's Al contrail forecasting tool, already The group concluded that “the option that offers the
integrated into American Airlines’ flight planning 5 3 quickest and the biggest impact is direct contrail
software, is the operational implementation of y M_ management.”
exactly this approach. M studies
EPA and FAA have been telling ) it (NWP results, ECMWF, DWD) Breakthrough Energy, Google Al,
that contrails are harmless water vapor for over Prediction e and American Airlines (2025)
two decades. Meanwhile, government agencies, Longiude Eceg Climate impact :@: eneney CUGH  Breakthrough Energy has a stated goal that
international groups, and the aviation industry - From regional to global = e o S o o i
attempt to control the warming effect of contrail » Comparable to observations 'G contrail warming.
: . . o) glE Their model for predicting ISSR locations and the
cirrus with zero regard for the lic's clear 9
demands: stop ;::-guding our SEI:; and blocking “climate impact”™ of AIC is based on Dr. Ulrich
i AmericanAirIines\ Schumann's Contrail Cirrus Prediction Tool.
: LY Breakthrough Energy and Google Al have now
IMPACT STATEMENT: We are not requesting that some planes avoid making contrails that might “trap heat.” partnered and are using Schumann’s CoCiP model,
Petitioners request that EPA establish mandatory contrail avoidance that reduces or eliminates AIC and persistent contrails which they have integrated with American Airlines'
regardless of perceived thermal impacts. The CAA provides no exception for pollutaxas with perceived “beneficial” effects. flight planning software to run contrail avoidance

EPA must act to reduce aviation-induced cloudiness consistent with the Clean Air Act. trials.




VISIBILITY IMPAIRMENT UNDER THE CLEAN AIR ACT

VISIIJIIII'.y is a prutected welfare \ralue — yet avlatmn induced cloudiness affects skies nationwide.

P

iﬁ* Everywhere Else:
VISIbIIIty Degraded

- Class | Area:
LR Prntected Vlmblllty

h?'r L,

£ ."--1;. . .-:I_ : -:,-_.- . . . .; . . “:-a‘ - /{/
N CAA § 302 (h) Welfare includes visibility. i
i - BRRRGRe Aviation-induced cloudiness affects visibility, weather, and climate.
J CAA § 302(g) — CAA § 169A — Regulatory gap —
s Aircraft engine emissions Congress set a natmnalt goal EP{& protects park vlglblllty, ~<“
Fioll to prevent anthropogenic while the same physics 2,
are air pollutants. visibility impairment affects skies across g
in Class | areas. J h the entire USA. )\

L A

* CLEAN AIR. CLEAR SKIES. PROTECT VISIBILITY EVERYWHERE. *
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REDUCED SOLAR
ENERGY PRODUCTIO

-‘_

WHEN THE SUN DISA DEARS,
SO DOES OUR PROSPERITY.

“As you know, our entire economy is dependent upon tourist trade,
which is predicated on our bright sunshine and warm climate.
Recently our sky has resembled a mob of exuberant sky riders
performing an aerial circus. The ‘contrails’ are not disappearing
but are hrea'king down into a haze and creating a cloud-like
appearance in the sky. With the unlimited expanse of barren,
uninhabited land in the west, does such activity have to be
centered over a resort area, which is offering the visitor
cloudless skies and unlimited sunshine?”

~ Jimmy Cooper, Manager, Palm Springs Chamber of Commerce (1958)
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REDUCED
CROP GROWTH
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Over 5 million people, including 360,000+ children under five, reside near airports
where piston-engine aircraft operate and that counts only leaded-fuel airports. UFP CONCENTRATION INCREASE
The population near major jet airports is vastly larger: 40 million Americans live u‘f::‘i”;f 1;:}"" ROV
near major airports, disproportionately lower-income and minority communities. s

( . DO ; i . y | { 5 | '
TOXIC EXPOSURES AT GROUND LEVEL i el e o Mg 2.0 SR e : 2 ML
| ®e N gl gl S - e 3 e e
..‘?“: g ‘ = - "::'._' . :LT'- _- '_'. gl __' ¥ ., y = _' . s EJ ¥ ; -I-F.:?-' "'I = .- -. : -
-I...# . — e = . L B ) 4
ULTRAFINE PARTICLES POLYCYCLIC AROMATIC METALLIC SULFUR DIOXIDE SRRt = _8km . 12km
~ (UFps) HYDROCARBONS (PAHS) NANOPARTICLES (S0,) B e - -
iﬂﬂhmnm l:; Aviation exhaust includes Aviation exhaust contains | Epidemiclogical evidence ;s ' . 4 ; sl
| 16 km dowrwind of airports. carcinogenic PAHs, such metallic nanoparticles. indicates the deadly
| (Hudds et al, 2004, 2016} , as naphthalene. establis[:? s;::v:r
i threshold for
: :ﬁﬂﬁ;ﬂflﬁm No binding eccupational Mo binding occupational exposure. .
| following exposure to exposure limits currently exposure limits currentty
airport-related UFPs. | exist for aviation workers. exist for aviation workers.

(Vosseghi et al., 2019)

m These exposures fall within the scope of air pollution that may reasonably be anticipated ‘ . These ground-level exposures represent the localized manifestation
to endanger public health under Section 231 of the CAA. of a broader atmospheric emissions system originating from aviation activity.

T
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OVERWHELMING EVIDENCE OF HARM NO SAFE THRESHOLD FOR S0, ACTIONS CAN SAVE LIVES REDUCED SUN EXPOSURE EMISSIONS KILL FAR MORE THAN CRASHES
A 67-study COMPOUNDS HARMS
74 300 meta-analysis. Pediatric Vitamin D AIRPLANE CRASHES PLANE EMISSIONS
2 confirmd Baser; 1 020 levels measured at
PREMATURE DEATHS threshold-free., ! *
S0, dose-response ULS. DEATHS PREVENTED 12.4 ng/mL » VS
PER YEAR A3 pgim? study ANNUALLY (deficient) ® ’
Pitis S0 SE3re SipOsS T0 10 20 30 40 below cument WHO sulfur fuel alone is estimated 26.1 ng/mL
S0, Exposure (ug/m)  Guideline levels. to prevent 1,020 U.S. deaths 5 GO, 1 . 000 1 0! 0 00
annually. CHILDREN BEAR A DISPROPORTIONATE BURDEN—
NO SAFE THRESHOLD EXISTS ==t *n* A FACT RECOGNITED I MULTIPLE LEGAL PEOPLE ANNUALLY PEOPLE EACH YEAR
AUTHORMIES MAXIMIZING HEIGHTENED PROTECTION. | (IN 2010) (IN 2010) J
Y — - — — = o - : m—— —_— —_— — —
“Aircraft emissions impact human health through degradation of air quality. The majority of previous analyses of air THE BﬂTTUM L|NE
quality impacts from aviation have considered only Landing and Takeoff (LTO) emissions. We show that aircraft cruise Aviation pollution creates localized acute toxicity zones at ground level
emissiog humar heal:h over a hemispheric scale and provide the first estimate of premature oremalitiee mortaltable to - causing prev.rentable diae?ase and death—especiali';r n cﬁildregn 5
aircraft emissions globally. We estimate ~8000 premature mortalities per year are attributable to particulate matter and overburdened communities.

emissions globally. Premature mortalities due to ozone and other emissions, including from aircraft NO, emissions, are

e L . NO SAFE THRESHOLD. NO DE MINMIS DEFENSE.
Jubstantiaky, Nigher. . (Dedoussi et a%,"2021) AVIATION POLLUTION IS A PUBLIC HEALTH EMERGENCY.




SOIL, WATER, AND CROPS

How aviation emissions deposit onto agricultural land and watersheds
l (@ Section 302(h): Soils « Water « Crops ¢ Vegetation J

UTLS Sulfates « Metallic aerosols « NOx @ Sulfates
Upper Troposphere /
NS TRETDe - WET DEPOSITION - DRY DEPOSITION @ Metallic aerosols

R?lnﬂut&Washﬂut “ g g 19" £ A ‘ E?ﬁ]'"E&Gra‘”ta““"a' Fallout “ . 0 NOx (Nitrogen oxides)
B L / ’ 5 @ ° S
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o Documented deposition pathway 9 Airport soils are contaminated e Cropland already at risk o Aviation-linked metals 6 Critical regulatory gap

¥ No comprehensive U.S.

Aviation emissions injected intothe {| Gy, Nj, Pb, and Zn measured at | -14-179 Peer-reviewed research has

UTLS do not remain airbrorne o i?zf :IE g A Ttu?" ln:id 17% TP documented copper, nickel, monitoring program tracks

permanently. Through wet and 1.34—3)( background t glo tz?tiansherd s \ S i, s heavy metal deposition in
oxic metal thresholds . = soils surrounding airports

d * 140y dry deposition, sulfates, metallic 3 7¢y other metals in aviation
A : : . f /0 germination inhibition ; : :
‘ *1" aerosols, and nitrogen oxides 3 g Up to 1 4 bl"l on “ axhaust. with sofl and or along flight corridors.

settle onto agricultural seils and \( /( ) = :
. , ‘,ﬂ ; . | eposition No coordinated federal
i NUMIACE Sl U ‘ Péople afecied gichaly ‘{ correlating with air : - effort quantifies Cu, Ni, Zn,

United States. , f : . & o =
Vo 1oy & _ 2 traffic volume. ’ _ and Cr deposition from
J SR NS/ \RE S/ & Key metals: Cd, Pb, Cr, Cu, Ni .92, 09 @ aviation emissions.

>, N

|

Beyond chemical deposition, aviation emissions also alter sunlight and the radiative environment, affecting m”’ 7
plant function and ecosystem dynamics. Ry
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THE WILDFIRE PARADOX

How aerosol-scattered light can boost canopy growth yet raisefire danger

2. Forest Response 3. Why Fire Risk Can Increase
Direct-beam dominated More diffuse light

Aerosols scatter
sunlight, reducing
direct-beam radiation
and increasing the

. diffuse fraction of PAR.
—_ I"" = =
. ' Ll % -
Denser canopy / , More available
more biomass fuel load
— e Ty PR &
Direct PAR
[ Diisa Ateredenergy | | Potentially lower
s moisture availability /
- . Whole-canopy photosynthesis ] balance and —_ aikor stacoration
T ; i hydrol
R often increases ydrology andratecreling

Greater leaf area / biomass
can accumulate

M

Less direct light N &
- More diffuse light 5 ; -li Hiration | . :
. documented in forest and " i T 2
PAR = Photosynthetically Active Radiation (PAR) (400-700 nm) ecosystem studies. = higher wildfire risk
\‘-— : = J w " "
What the literature supports —— e Live fuel moisture strongly influences
* Aerosols increase diffuse light by scattering incoming sunlight. ' _ _ _ 1 | ignition and fire spread.
@ « Diffuse light often improves canopy light-use efficiency and photosynthesis. Evidence status: The" diffuse 'l'ght IEﬁEd IS 5““'_"9[1" EHPP':"HFd- \_ ) P,
¢ Aerosols can alter evapotranspiration and moisture conditions, but the direction The evapotranspiration and wildfire pathway is a synthesis
and magnitude vary by ecosystem and aerosol loading. of multiple studies and is context-dependent rather than

» Wildfire risk increases when fuel loads are high and live fuel moisture is low. | a single universal law.

Selected references Gu et al,, 2002, J. Geophys. Res.; Mercado et al., 2009, Nature; Zhou et al., 2021, Curr. Opin. Environ. Sci. Health; Wang et al., 2022, Agric. For. Meteorol.; Yebra et al., 2013, Remote Sens. Environ,




1. PlIBI.I[: HEALTH: A D[ICIIHEHTE[I KILL CHAIH |

~74,300 premature deaths per year worldwide are
” attributable to aviation-emitted particulate matter
and ozone, according to a 2024 high-resolution
GEOQS-Chem assessment (21,200 PM2.5-attnbutable
+ 53,100 ozone-attributable mortalities in 2015).

US domestic aviation emissions account for 37% of

e all aviation-attributable PM2.5 exposure occurring
within the United States — confirming a domestic
health crisis within EPA’s jurisdiction.

No safe threshold exists: PM2.5 dose-response
A studies across 67 countries and 600+ cities show

health damage at all observed concentrations;

EPA has acknowledged this principle in its NAAQS reviews.

= Near airports, uvitrafine particle concentrations are
.'.-;'.. catastrophically elevated: LAX research documented
_ a 100-900% increase extending 18 km downwind;
at 10 km downwind, concentrations increased
4-fold over background.

These UFPs are sub-40 nm, can cross cellular

“ membranes by nonphagocylic mechanisms, and
penetrate indoors — exposing residents even
inside their homes.

9 Over 5 million people, including 360,000+ children
I.‘ under five, live near piston-aircratt airports;
40 million Americans live near major airports,
disproportionately lower-income and minority
communities.
=) Fuel transition is a proven life-saving intervention;
the literature supports preventing on the order of
1,000 U.S. deaths per year.

EPA cannot claim ignorance: its 2022 nvPM
m rulemaking acknowledged that exposure lo ambient
PM is associated with a broad range of health effects.

—— _#* f“'ﬂl

y / i
f j& . u.‘.”, 20\ 4() 1||.i|]']
Q NEATHS B \MERICANS

“H.

Worldwide aﬂnbu’ta hle to
aviation PM & ozone

Live near major airports,
disproportionately burdened

at LAX: 4x at 10 km

Crops, soils, and property — including concentrated
solar power (CSP) — are direclly damaged. Aviation
emissions degrade air quality across continental scales.

o
JET EXHAUST
TOXIC PARTICLES

aviation-attributable PM2.5 exposure within the United
States, meaning the welfare harms are overwhelmingly
domestic in origin and squarely within EPA's jurisdiction.

. US domestic aviation emissions contribute 379% of all

near airports face documented declines in quality of life,
property values, and economic activity linked to noise and

enumerates.

persistent: airport-adjacent souls show heavy metal and
PAH concentrations at 1.34-3x background levels,
impairing agricultural productivity and triggering
remediation obligations.

@ Soil contamination near airports is measurable and

Hospitalization costs are quantifiable: one standard
deviation increase in airport-atiributable air pollution
at California’s 12 largest airports generates about
$1 million per day in respiratory and cardiovascular
hospitalization costs for the 6 million people living
within 10 km.

These are not speculative harms: crops, soils, property,
economic values, personal comfort, and wellbeing all

appear in Section 302(h)'s enumerated welfare effects.

A established by § 169A.

@ Tourism and property values are suppressed: communities -

air quality degradation — harms Section 302(h) explicitly a1

Aviation emissions degrade visibility at continental
scale — implicating both CAA § 302(h)'s welfare
mandate and the independent national visibility goal

Sulfate, nitrate, and organic aerosols from aviation
contribute to regional haze through the same
light-scattering physics EPA regulates under the
Regional Haze Rule for Class | wilderness areas.

The physics are identical; the exemption is not.
EPA requires stales to demonstrate “reasonable
progress’ toward natural visibility conditions in
parks and wilderness areas — yel exempts aviation-
origin PM from this same framework.

Contrails and contrail cirrus are visible proof of
aviation's atmospheric footprint. These persistent
ice clouds, formed from aviation water vapor and

soot, are themselves a form of visibility impairment. B i

RS
EPA cannot regulate the same pollutant from power = R A $ g
plants and vehicles but exempt it from aircratt. CLASS |

The CAA does not authorize selective blindness.
If sulfate aerosols impair visibility when emitted
from a smokestack, they impair visibility when
emitted from a turbine engine at 36,000 feet.

- % WILD ERNESS AREA .
S| PROTECT oy | |
em | NATIONAL yigp =
= ILITY

$1 MILLION/DAY

100 mﬂm

@ 1.34-3x
BACKGROUND

Respiratory & cardiovascular
Iu-" I"'I"L; hospitalization costs (CA's
12 largest airports; 6M people | Heavy metals & PAHs in
Extnding 19 kn downwin within 10 k) airport-adjacent soils |

CEPLCT |
@ §3020n) || /<
HARMS A

Crops, soils, property,
economic values, personal
mmfm‘t and w-ellhemg

AR - Wl

CONTRAILS ARE
VISIBLE PROOF

Of aviation's atmospheric
footprint and visibility harm

THE PHYSICS ARE /-
DENTICAL: THE. (/%

" EXEMPTION IS NOT

=
Al

The Clean Air Act's Mandate is Clear.

EPA IS NOT BEING ASKED TO STRETCH THE STATUTE — THE STATUTE WAS WRITTEN FOR EXACTLY THIS.

The Time for Action is Now. PROTECT HEALTH. PROTECT WELFARE. PROTECT VISIBILITY.

The Science is Overwhelming. The Harms are Real.
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SAVE OUR SKIES

OUR TEAM

f-

Leslie Manookian

Leslie Manookian, President and Founder of the Health
Freedom Defense Fund: a nationally recognized legal
advocacy organization with an established record of
federal litigation in defense of public health rights and
informed consent. Leslie and her team bring the legal
firepower that makes this petition not just compelling,
but unassailable.

healthfreedomdefense.org W

HEALTH
FREEDOM

DEFEMSE FUND

w

N

W i ™
Reinette Senum James Franklin Lee Jr.
Reinette Senum is the President and Founder of GenSeven and James Franklin Lee Jr. of ClimateViewer News, LLC: a researcher and
SaveOurSkies.org, a researcher and investigator, and a former data analyst with over a decade of documented investigation into
mayor of Nevada City, CA, whose work bridges environmental atmospheric emissions and their impacts on public health. Jim has
science, public policy, and community advocacy. been sounding this alarm since 2015, when he testified before the
EPA and warned the agency about exactly what this petition now
proves. The agency did not act. This petition forces the answer he
never recieved.
genseven.org GenSeven e @ Cllnl'iatevlrewer News
Tracking The Climate Changers
S X /
= -
Michael Hogan Leah Wilson, J.D., Executive Director
Michael Hogan of Missouri Clean Skies: representing Valerie Ferrell, J.D., Policy Director
the grassroots, state-level advocacy for atmospheric Stand for Health Freedom is a national health freedom advocacy
transparency and environmental accountability that organization that has empowered over 1 million individuals to
has been building momentum across the country. directly contact elected officials and key decision-makers,
Michael speaks directly to what 37 states of generating more than 7.7 million civic actions and 173 policy wins
legislative effort has been working toward, and what through its specialized engagement portal to preserve and promote
this federal petition now makes possible. fundamental American rights, including the right to clean air,
clean water, and a transparent regulatory system.
. MO !:y STAND FOR
IINGIRRRIRlamorg CLEAN SKIES standforhealthfreedom.com HEALTH FREEDOM
J . y

Y

Sayer Ji

Sayer Ji is the Chairman and Founder of Global Wellness Forum is
a 501(c)(3) nonprofit organization dedicated to advancing health,
transparency, and individual sovereignty through research, public
education, and policy reform. Working alongside its affiilated
advocacy organization, Global Wellness Action (GWA), a 501(c)(4)
social welfare organization, GWF brings together experts across
science, medicine, law, and public policy to address critical issues
impacting human and environmental health. Together, the
organizations support evidence-based solutions, legislative
engagement, and public awareness to promote accountability and
protect the foundations of public well-being. GLOBAL

WELLNESS

GlobalWellnessForum.org FORUM
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Future
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A call for clean skies
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