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impact modest today
but could get MUCH worse
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crow 1o much larger constellations, as explained in §2.7.3. The most concrete

conclusion we can draw [rom this table is that a lot of companies with deep
pockels think that constellations of communication satellites are a profitable
endeavor, and we could very quickly wake up on a world with over 100,000

communications satellites in LEQ.




impact scorecard for 100K

- On the
Casual stargazing edge
Amateur Astronomy Bad
Pro optical Astronomy Bad
: Very
Radio Astronomy Bad

catstrophic



Mitigation



1deas from engagement with companies

* Changing albedo

* Predicting glints

 Orbit height recommendations
* Planned lifetimes

* Publishing orbits

*Radio beam re-direction

e Software correction

All takes TIME All costs MONEY



ann21039 — Announcement

IAU Launches Call for Proposals for New Centre for the
Protection of the Dark Sky from Satellite Constellation
Interference

[Note: this call was updated 23 June 2021]

The International Astronomical Union (IAU) invites proposals for the establishment of an |AU Centre for the Protection
of the Dark Sky from Satellite Constellation Interference that will focus on mitigation of optical (i.e., visible and
infrared) light interference by satellite constellations. The centre will foster the development of tools and procedures
that can mitigate the impact of satellite constellations on optical astronomy, and work with the space companies and
industries to discuss and converge on mitigations. Interested institutes or organisations are invited, individually or in
partnerships, to submit proposals to host the centre.




Brightness (magnitude)

m=6 naked eye limit

m=7 Rubin crosstalk limit

MMT-9 Observations: Visorsat 4 imes fainter than original Starlink

Visorsat: Median V mag = 6.48

OneWeb
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Figure 3. MMT light curve of Starlink-1549 recorded on 2020 November 27. The large brightness
surge is not explained by the phase angles of the observations.




Visibility and orbit height

OneWeb 48,000
at 1200km

Starlink 42,000
at 550km




Awareness
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Roberto Trotta
Trieste
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Max Alexander

Waste In Space

exhibition 2022
National and
International venues

H [ ] IS ".." "’#"JN- :.




Regulation



JASON report quote:

A company who wanted to launch a dump truck full of
sand into the same orbit as the International Space
Station would have no formal barriers to doing so in
many countries around the world.



Regulation scorecard

Broad Principles
Competence to launch
Use of radio spectrum
GSO interference
Liability

Minimising Debris
LEO advertising
Atmospheric Pollution
Sky Pollution

LEO interference

v Outer Space Treaty

¢/ in most countries..

v ITU

v

o “diplomatic channels”
e~ non-binding guidelines

- X In some countries..

X

X see Viasat
court case

X



l regulatory
shake-up

‘,/” @\ will come? WE CALL ON GOVERNMENTS TO

SUPPORT A GLOBAL MORATORIUM ON
DEEP SEABED MINING
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Environment



Skyrora places education and
sustainability at the heart of our
core values.

Press release
G7 nations commit to the safe and

sustainable use of space

eSpace
EPFL Space
Center

Space Sustainability Rating



United States Gourt of Appeals

For The Bislricl of Columbia ircuil

VIASAT, INC.; DISH NETWORK CORPORATION;

THE BALANCE GROUP,
Appellants,

FEDERAL COMMUNICATIONS COMMISSION,
Appellee.

SPACE EXPLORATION HOLDINGS, LLC,

Intervenor for Respondent

ON APPEAL FROM THE FEDERAL COMMUNICATIONS COMMISSION
IBFS FILE NO. SAT-MOD-20200417-00037

BRIEF OF PROFESSOR ANDY LAWRENCE AS AMICUS CURIAE
IN SUPPORT OF VACATUR

assisted by Meredith Rawls, Moriba Jah,
and many community contributors

key US
legal case

should NEPA

apply to major
satellite
projects?

available at
https://andyxlastro.me




Key points

Orbital Space should be considered as part of
the environment

We rely on that environment by looking through it
as well as working within 1t

Environmental damage 1s significant and
cumulative

Environmental damage externalises costs

FCC categorical exclusion dates from 1986 when
there were only 389 active satellites



Max Alexander

¢« o Joanne Wheeler

/”\ Andy Lawrence

EV AR- {\ CE Howard Nye

environment day Hugh Lewis
Stuart Clark
... and hopefully
proposal being put to UK Govt many backers..
to take to UN GA probably
Nov 2022

discussing organisational home
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