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Before we start...

* Due to the number of attendees, please
keep your microphones muted at all times
and switch off the webcam function

* You can use the conversation function
anytime to submit your questions. They
will be addressed during the Q&A at the
end of the webinar
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* ESA introduction

« “Space for Monitoring and Detection of Pollution
Cycle” Invitation to Tender

 Objectives
» Examples of applications

* Management of Resources
 Alfred Schumm, WWF Germany
 Ingvild Helland - Avinor

* How to apply: funding and tender information

* Open Questions & Answers session
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Purpose of ESA

To provide for and promote, for exclusively peaceful purposes, cooperation
among European states in space research and technology and their space
applications.

Facts and figures

B Over 50 years of experience
B 22 Member States

B 8 sites across Europe and a spaceport in French Guiana

B Over 80 satellites designed, tested and operated in flight
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WHAT ESA SPACE SOLUTIONS OFFERS

Lero-Equity Tailored Project Access to our
Funding Management Network and Brand for
(€50K-€£2M+) Support Partners Credibility
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Injection of pollutants into the atmosphere, soil water
disturb the natural composition of the air, soil and water.
The pollutants entering the water cycle can move
throughout the Earth connecting ocean, to land and
atmosphere and paving the way to a “pollution cycle".

Purpose of the Invitation to Tender is to analyse the
technical feasibility and economic viability of sustainable
space based services which can contribute to to the
monitoring and reduction of the pollution in air, water and
soil minimizing environmental impact in vertical sectors such
as transport, industry and utilities, agriculture and others
and define a roadmap for services implementation and
demonstration.
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5 Emissions, transformation and deposition of pollutants

A A

Anthropic Natural

Image credit: Encyclopedia of the Environment
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ESA-funded invitation to tender on Monitoring and Reduction of the Cycle Pollution

Invitation To Tender is open from 01st February 2021

until 15 March 2021
Funding up to € 200K per activity (100% ESA funded)

Duration 12 months
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» Assess technical feasibility and economic viability
of space based services which can contribute to
the monitoring and reduction of the pollution in
air, water and soil minimizing environmental
impact - in vertical sectors such as transport,
industry and utilities, agriculture and others;

* Get users/customers commitment towards
services implementation and  sustainable
operation;

* (onsolidate the business plan for supporting an
informed decision for investment in further
activities;

* Define a roadmap for services implementation
and demonstration (potentially through a
follow-up ESA co-funded demonstration project).
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» Monitoring and Detecting Pollutants from Transport:

* Development of applications able to monitor and
detect sources of air pollutants emissions from g
the transport sector based on measurements of |,/

pollutants dispersed in air, water and soil £

leveraging space and non-space technologies; i
* Perform pollution control through environmental !

monitoring; o

* The contribution from the transport sector, in
particular aviation, to the pollution cycle is
generated not only from air emission but also by
de-icing runways, de-icing aircraft, Micro plastic
from e.g. plowshares and aircraft tyres and
others.
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» Monitoring and Detecting Pollutants from
Industry:

» Industrial pollutants released into the air
include releases of greenhouse gases like
carbon dioxide (CO,) and acidifying
pollutants such as sulphur oxides (SO,J;

* Industrial pollutant released to the water
include compounds that contain nutrients,
such as nitrogen and phosphorous, which
can induce and excessive growth of algae;

* Polluted water can contaminate the
surrounding soil and the soil surface
through water sprinklers. Moreover, as the
water evaporates, it can pollute the
atmosphere.
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Monitoring and Detecting Pollutants from Agriculture:

» Farming activities result in multiple greenhouse
gas emissions, duch carbon dioxide (CO,),
methane (CH,), and nitrous oxide (N,0);

* Agricultural soils can absorb carbon dioxide from
the atmosphere by the growing crops. The
carbon dioxide is subsequently stored in the soll
in the form of crop residues and soil organic
matter, and then is emitted to the atmosphere
via decomposition of crop residue and soil
organic matter;

* The agriculture sector accounts also for about
80% of emissions of ammonia, which is emitted
during storage and spreading of manures and
slurries and from the application of inorganic

fe rtl I Ise rs . Am m 0 n | a d a ma g e S Se n S Itlve natu ra I https://unece.org/environment/press/new-initiative-will-reduce-air-pollution-agriculture
habitats.
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To locate where the emissions measurements are taken and to pinpoint
the position of the source where most of the emissions are generated;
SatNav is also required for RPAs and HAPS operations.

Positioning information will be able to provide geo-tagging services for
data collection.

Provide connectivity where terrestrial communications are insufficient and
to increase the communication network robustness and communication
resilience, including M2M, voice and data.

Geospatial data to to support the assessment of the impact on
environment and population ,
Provision of atmosphere components and meteorological data
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World Wide Fund
for Nature

Alfred Schumm .

Director

Innovation, Sciences, Technologies & Solutions
WWE Deutschland
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“We want to stop the degra f our planet’s natural

environment and build a future in which people live in

harmony with nature.”




Foundation
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Supporters
WWEF International worldwide
WWEF is
represented in Employees
more than 100 worldwide

countries.

Followers on

Revenues via ) )
social media

donations, licenses,
external funds and
testaments.
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Planetary boundaries - Doughnut economics

climate
change
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We use 60% more
natural resources than
the earth can regenerate
during this period of
time.

Without changing our
lifestyle, we will need two
earths by 2030.
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|, Pollution” and it’s sozio-ecological Impacts

WWF

* Monitor & evaluate land-based emissions and pollution (from
agricultural runoff like chemical pesticides, fertilizers and antibiotics,
waste-water, transportation, housing and industries) impacting air,
soil, habitats, water and -via the rivers- as well our oceans and the
health of all species (including humanity)

* Monitor & evaluate Sea-based pollution e.g. from ships or extractive
industries (oil and minerals) at sea impacting air, habitats and water

* Monitor & evaluate airborne pollution

* Observe, understand and compare structures, ecological and socio-
economic qualities and human activities and it’s impacts by using

remote sensing / satellite indicators and data




Extractive Industries & Supply Chain Transparency

1. Raw Materials Initiative

European
Commission

CRM < Economic importance + Supply risk

Russia

* PGM (27%)

China

* Antimony (87%)

* Coking Coal (51%)
* Fluorspar (56%)

* Gallium (69%)

* Germanium (59%)
* Indium (58%)

* Magnesite (69%)
* Magnesium (86%)

USA
* Beryllium (90%)
* Borates (30%) ~

* Natural Graphite (69%)
* Phosphate Rock (38%)
* REE (Heavy) (99%)

t * REE (Light) (87%)
4 * Silicon Metal (56%)
* Tungsten (85%)
Kazakhstan

\ &
* Chromium (20% ! ﬁ ‘\

Brazil
" . Niobium (92%)

DRC
* Cobalt (56%) po
! South Africa » P
* Chromium (43%)
ESA UNCLASSIFIED - * PGM (61%)

* Communication on the review of the list of critical raw materials for the EU and the

— 01 ho zo = . implementation of the Raw Materials Initiative - COM(2014) 297, 26.5.2014
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Indicators for the Pollution of the Baltic Sea
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- Surface blooms of cyanobacteria observed in
. each pixel based on MODIS and VIIRS
. satellite data:
_ Summary of number of days with
~ cyanobacterial blooms observed in each

 pixel during the period 2010-2016.
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: WWF’s Interest:

->

WWEF from Pollution Cycles to Circular Economies

Application, monitoring, evaluation and comparison of remote indicators,

* regarding (urban) mobility and housing... schemes and its respective
infrastructure

* regarding emissions and the quality of air, water, soil and habitats even

ecosystems of different agricultural-, transportation-, energy-, settlements

and industrial-systems to educate policy, farmers, businesses and

consumers about the local and global impacts of different methods or

WWF Germany strives to.create a transparency dashboard that monitoTSe
compares — in real time - social-economic and ecologic indicators and the-
different sectors in respect to their effects on the planetary boundaries and
the social wellbeing. We believe that continuous data and transparency
regarding pollution cycles and it’s impacts will be crucial for the
transformation towards sustainable, circular economies.
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Space for Cycle Pollution Monitoring and Reduction

Ingvild Helland, Avinor AS
Januar 20, 2021
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Operator of 43 Norwegian airports

Svalbard

@ Longyearbyen

Leknes @
Veerey
Rest ..

Flors @ Sandane
."‘ Fg%e

. Oslg/Gardermoen
Notodden e
Haugesunc: @& ®

Stavanger @c—  Sandefjord @',

Kristiansand
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Activities causing environmental
challenges (water and soil):

* De-icing runways

e De-cing aircrafts using chemicals

* Previous use of firefighting foam
containing PFAS

* Micro plastic from e.g.
plowshares and aircraft tyres

== B | European Space Agency



Deicing chemicals

- Aircrafts: Polypropylene glycol
Deicing plattform - Taxi/runways: Potassium formate
(granules) and Sodium formate
(liquids)

Organic compounds
Oxygen demanding decomposing processes
Oxygen loss in water recipients
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Micro plastic

* Plastic plow shares
* Marking paint
* Aircraft tyres

Reuse of sand:
* Sand is used to reduce use of chemicals
e «Cannot» reuse sand containting micro plastic
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Per- and polyfluoroalkyl substances (PFAS)

Historically used in fire fighting
foam at all Avinor’s airports 1970-
2011. (historically legal products
but are now banned from the
European marked).

A large group of synthetic,
fluorinated carbon-chain
chemicals.

Several are classified as POPs
(Persistent Organic Pollutants).
In nature
In human body

EFSA: TWI= 4,4 ng per kilo body
weight

Focus on removing PFAS from the
pollution cycle

ESA UNCLASSIFIED
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Environmental monitoring program

e Groundwater

e Surface water

e Infrastructure and discharge
points

* Water recipients

* Manual single sampling

‘ * Time consuming

BRo1) w | 7 e Various number of sampling

B BR48 2 :
. L .
D! points

- 04! OVK _,:5
: / ‘ =
Top nedslr
\.__,/
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Contaminated soil investigation

* Environmental investigations prior to
construction to prevent
contaminations to spread

 Carried out through digging or
drilling, analysing soil samples

* «Whenever excavating», we find
PFAS

* Increased costs in construction
projects.

- In Norway only three land fill sites
are approved for receiving PFAS
contaminated soil.
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Improvements or new functionalities

 Digital monitoring in water and online transfer of data (e.g. oxygen, PFOS,
PFAS).

* Technology to determine PFOS/PFAS in soil (to replace digging/drilling and a
large extent of analyses).

* Technology to remove PFOS/PFAS from water and soil.
* Technology to determine micro plastic in soil.

* Technology to remove micro plastic from sand around runways, to enable
reuse of sand without risk of spreading micro plastic.
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Funded participation to ESA Space Solutions is open to
any company and/or organisation, be it as group of
users, public body or non-governmental organisation,
residing in the following Member States:

Austria, Belgium, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Hungary, Ireland, Italy,
Luxembourg, the Netherlands, Norway, Poland,
Portugal, Romania, Spain, Sweden and Switzerland.
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1. Register (minimum ‘light registration’) by completing online questionnaire on ESA-STAR
Registration (

2. Download the official tender documentation (Invitation to Tender), which will be available
as soon as the ITT is open via EMITS ( ). ITT number is

3. Create ‘Bidder Restricted Area’ in ESA-STAR

4. Write your Proposal using the template provided in the Tender documentation and obtain

Letter of Authorization from your National Delegation (

)

5. Submit your proposal via ‘Bidder Restricted Area’ in ESA-STAR Tendering
( )

More info can be found here:
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https://esastar-emr.sso.esa.int/
http://emits.esa.int/
https://business.esa.int/national-delegations
https://esastar.sso.esa.int/
https://www.esa.int/About_Us/Business_with_ESA/How_to_do/esa-star_Registration_Process
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BASIC PRINCIPLES - ESA-STAR

Registration (minimum ‘light registration’) on ESA-STAR Registration (https://esastar-emr.sso.esa.int)

Please note that esa-star allows two levels of entity registration: “Light” and “Full". This allows new users wishing to do business
with ESA to carry out their registration in two steps. A “Light” registration will grant access to all esa-star services up to and including
proposal submission. The award of ESA contracts requires “Full” registration.

eesa

16 Apr 2020 ESA Home Page EMITS ESA Industry Portal Contact Us m

Home

NEW REGISTRATION

» MNew Registration

Maintain Entity (7] Please select one of the two options:*
Information o N . .
A. I am an Entity that has the capacity as "legal entity”

ESA Entities Directory @ 5. 1 am a Business Unit acting on behalf of a "legal entity"”, without being entitled to commit on contracts on my own
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https://esastar-emr.sso.esa.int/
https://esastar-emr.sso.esa.int/
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BASIC PRINCIPLES - EMITS

Tender documentation: on emits.esa.int

 Published under “Open Invitations

« Look for ITT number AO 10598

c\; esa emits -LOG\N _ESA Home Page _Industry Information _Enmy Registration _Serwce Desk .IE“
User: Guest
—&News
~4&COVID-19 measures and instructions t
i~4&Procurement Review Board Announcements emits

Br20pen Invitations to Tender

E-@Intended Invitations to Tender
%Reference Documentation

E

@eto e 2 INVITATIONS TO TENDER PUBLISHED

Hosted by ESA

Rel. 7.9.0.0
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http://emits.esa.int/
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BASIC PRINCIPLES - EMITS

Registration on esa-star is required to access tender documents in Emits

l

e @7 Letter of Invitation, 105055 Bytes
« ¥ 7 Statement of Work, 1053145 Bytes
e @ 7" Contract Conditions, 359891 Bytes
e @ 7 Tender conditions, 450220 Bytes

e @ 7 Clarification-e 1, 42650 Bytes

m selected documents as | native to your email-address v

Current Expression of Interest
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~ business.esa.int

Beatrice.barresi@esa.int
Roberta.mugellesi.dow@esa.int
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