The Odra River Ecological
Catastrophe

A Comprehensive Multimedia Case Study on the Intersections of
Environmental Degradation, Technical Standardisation, and EU Strategic
Frameworks.

Developed collectively by:

- Olga Federowicz ( EU core values, technical standards, the INSPIRE Directive, The
Temperature Compensation Model and audio)

- Pawel Jakubowski (general outline of presentation, introduction, ecocide, facts and audio)

- Mateusz Stachyra (EU policy, Policy Pillar I and II, ethics, audio)

- Julia Zeranska (Policy Pillar III, telemetry and satellite, citizen science, protocols, audio)

Each member had an equal share in creating the presentation.

SGGW, Warsaw 2026



Content

* Introduction to the Ecological Disaster
* Anatomy of an Ecocide

 Strategic EU Policy Frameworks

* Professional Ethics & EU Core Values

e Technical Standardization & The INSPIRE
Directive

* Physical-Chemical Foundations
* The Digital Strategy Pillar

e (Citizen Science & Civic Activation




Where everything happened?

* The Gliwice Canal and the upper
stretches of the Odra river

* Summer 2022 (July and August)
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Anatomy of an Ecocide

Athropogenic factor: Industrial
discharge of highly saline wastewater
(brine) from deep-tier coal mining and
chemical facilities

The fatal catalyst: The creation of a
warm, hyper-saline inland estuary
caused the expotential bloom of the
brackish-water microalgae
Prymnesium parvum (Golden Algae)

Climatic factor: A severe summer
heatwave coupled with historic
meteorological drought caused river
water flow rates to plummet

Ecological damage: Immediate
extraction of approx. 249 tonnes of
dead fish (IOS-PIB, 2022). As a result
catastrofic collapse of
macroinvertebrate and bivalve
populations



Facts

Table 1. Fish die-off between the end of July
2022 and September 12th 2022.

Amount of fish die-off [ton]
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Table 2. Quality of the waters between 2014 and 2019.
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https://ios.edu.pl/wp-content/uploads/2022/10/Odra_briefing_ENG.pdf

Source: https://youtu.be/Xxeu-FcNolE?si=KgPHJVyNO3HUXb 6



Strategic EU Policy Frameworks: The Overview

Green Deal Digital Strategy Standarisation

 Setting the environmental * Providing the technological * Providing the technological
targets. Ensuring economic tools. Empowering human tools. Empowering human
growth does not destroy capital to monitor and protect capital to monitor and protect

natural capital. ecosystems. ecosystems.



Policy Pillar I: The European Green Deal

Directive COM/2019/640

Not just a conservation law: The Green Deal is an entirely new
macroeconomic growth strategy aiming to transform the EU into a fair,
inclusive, and resource-efficient society.

The Core Mandate: Achieving net-zero greenhouse gas emissions by 2050
and ensuring that economic growth is permanently decoupled from
resource exploitation.

Deep-tier coal mining and chemical manufacturing in Silesia prioritized
regional economic profitability over freshwater preservation. The Green
Deal legally rejects the historical paradigm of treating transboundary rivers
as private industrial sewers.




Policy Pillar II: The EU Digital Strategy

Building Resilient Infrastructure: Ensuring the digital
transformation of Europe empowers citizens and modernizes
public institutions to respond to modern threats.

The Core Mandate: Cultivating a new generation of "digitally
savvy employees' capable of deploying advanced software, Al,
and remote sensors.

The crisis exposed the fatal slowness of traditional, manual
water sampling routines. The Digital Strategy demands that
modern environmental professionals utilize automated IoT
sensors and cloud databases to monitor biophysical threats like
Golden Algae in real-time.




Policy Pillar III: The EU Standardisation Strategy

Strategic Policy Instruments (2022)

Beyond Bureaucracy: Standards are not ends in themselves; they
are embedded in industrial competitiveness, consumer safety, and
open strategic autonomy.

The Core Mandate: Promoting a resilient economy by ensuring a
balanced, transparent representation of societal stakeholders within
national and international standardisation bodies.

During the opening weeks of the crisis, German and Polish laboratories
published conflicting contamination data due to unsynchronized
methodologies. A lack of strict technical standardisation triggered
diplomatic paralysis and critically delayed the emergency response.




Professional Ethics in Environmental

Engineering

The Corporate Dilemma The Principle of Public Transparency
Heavy industrial operations in Upper Environmental professionals must resist
Silesia generate massive saline corporate pressure. There 1s an absolute
wastewater discharges, but they also cthical prohibition against the

support vital regional economic stability  falsification, selective omission, or

and employment. Engineers often face structural suppression of telemetric
intense pressure from management to water pollution data. Transparency is
prioritize this short-term profitability non-negotiable.

over ecological health.



EU Core Values & Ecological Precaution

Redefining Natural Capital

The Paradigm Shift: The European Green Deal explicitly rejects the
historical paradigm of treating transboundary rivers as private, free
industrial sewers for corporations.

Intergenerational Assets: A pristine natural habitat is recognized as an
intergenerational shared asset and a fundamental human right for all
European citizens.

The Principle of Ecological Precaution

If continuous monitoring signals an imminent danger of ecosystem collapse
(e.g., lethal salinity thresholds), industrial activities must be legally and
immediately restricted—regardless of short-term corporate financial losses.




Technical Standards & Cross-Border Trust

Conflicting transboundary data triggers diplomatic paralysis.
ISO standards provide an infrastructure of physical trust.

EN ISO 7888 (Water Quality) Mandates exact specifications
for laboratory and field equipment calibration, and mathematical
temperature compensation for determining electrical
conductivity. Ensures a probe in Wroctaw reads identical
numbers to a probe in Frankfurt.

EN ISO 5667 (Sampling Logistics) Establishes strict
international procedural standards for the design of sampling
programs, physical preservation techniques, and the transport of
water samples to prevent chemical degradation.




The INSPIRE Directive (2007/2/EC)

Infrastructure for Spatial Information in Europe P - .
Beyond Paper Standards: In the 21st century, standardizing

physical test tubes is not enough. We must also apply standards

to our digital environment. =
Digital Interoperability: The directive legally forces member -

states to standardize geographic metadata, database schemas, and
digital IT formats for environmental data.

The Result of Digital Trust: When nations comply with
INSPIRE, cross-border environmental IT systems can seamlessly
interoperate. During a toxic bloom, unified data flows instantly
between nations, accelerating emergency response and saving
ecosystems.




Metrology: The Temperature Compensation
Model

* The Physical Proxy: Electrical Conductivity
is utilized as an immediate, reliable proxy for
overall water salinity and dissolved solids.

* The Confounding Variable: Conductivity 1s

directly proportional to water temperature. As _ YT
temperature rises, ion mobility increases, Y25 = 1+ (T—25)
causing raw readings to artificially spike by

roughly 2% per 1°C without any actual
change 1n salt mass.

v25 Standardized Conductivity at 25°C
vt Raw conductivity recorded at temp T

* The Metrological Solution: To ensure
scientific validity and legal comparability .
across international laboratories, raw electrical
conductivity must be mathematically
standardized to a universal reference
temperature of 25°C.

o Temp. compensation coefficient (e.g., 0.02)

T Real-time water sample temperature (°C)



Advanced Telemetry & Satellite Sensing

The Historical Paradigm: Traditional monitoring relied on manual
grab-sampling routines (weekly/monthly intervals), creating massive
data blindspots.

IoT Field Architecture: Under the Digital Strategy, floating multi-
parameter sensory probes now broadcast live streams of water
metrics (pH, corrected conductivity, dissolved oxygen) via cellular
networks to cloud databases.

Satellite Earth Observation: Processing multi-spectral imagery
from the European Space Agency's Sentinel-2 satellites.

Early-Warning Networks: High-resolution multi-spectral imaging
maps Chlorophyll-A distribution, detecting microalgae blooms
across hundreds of kilometers simultaneously before they enter main
river channels.




Citizen Science & The Democratic Principle

Empowering the '"Man from the Street"

The Historic Truth of 2022: The Odra disaster was not first detected by elite
government satellites or expensive state laboratories. It was discovered by
ordinary citizens—local hobby fishermen, kayakers, and community walkers who
raised the alarm weeks before official bureaucracies acknowledged the crisis.

The Democratic Principle: Environmental vigilance cannot be left
solely to centralized government institutions.

Civic Empowerment: As the European Green Deal emphasizes,
because ecological policies bring substantial structural changes, active
public participation and confidence in the transition are absolutely
paramount if policies are to work and be accepted.




Civic Activation
Protocols

Visual Observations: Recognize early indicator

‘ anomalies such as unauthorized industrial pipeline
xm construction, unexplained surface chemical foam,
sudden water discoloration, or unusual fish

behavior along the riverbanks.

Digital Tools: Utilize everyday smartphones to
document environmental violations. Ensure location
services are on so that geographic GPS metadata
and timestamps create unalterable digital evidence.

Formal Reporting: Submit immediate geolocated
hazard alerts via official platforms like the GIOS

@ national incident portal ("Zglo$ Interwencje") or
escalate to the universal European Emergency
Number 112.
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