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sand and gravel extraction

https://www.reportlinker.com/

Sand and gravel are fundamental construction materials; 

In Poland, 4 212 500 tons were extracted in 2023

/approximately 2 500 000 cubic metres/

POLAND



rules of extraction

Regulations on sand and gravel extraction in Poland

Extraction for own needs

only notification to the authority is needed

• limit: 10 m³ per year; 

• extraction on one's own property; 

• resale prohibited.

Commercial extraction - License is needed

• deposit documentation;

• technical design;

• environmental regulations; 

• post-extraction reclamation plan;

© Getty Images | lampang_naomarkhttps://skladjakubiec.pl/produkty/materialy-budowlane/



unlicensed extraction

https://www.pgi.gov.pl/srodowiskowa/bloki-tematyczne/moek.html

The Polish Geological Institute maintains a database

„Monitoring of unlicensed mineral extraction”

over 14,000 records of illegal mineral extraction

Illegal sand and gravel extraction is monitored in Poland.

The database is updated manually through 

the visual interpretation of aerial photographs



illegal extraction

© Google Satellite

The highest number of illegal extraction 

sites is found in central Poland, in the 

Mazovia region.

Examples of sites of illegal extraction without a license



dumping of waste

https://www.gov.pl/web/wios-warszawa/na-goracym-uczynku-wios-w-

warszawie-ujawnil-nielegalne-gromadzenie-odpadow-na-terenie-gminy-bielsk

30% of local illegal sand and gravel extraction sites 

are used for illegal dumping, including toxic 

waste.

https://mazowiecka.policja.gov.pl/ra/aktualnosci/aktualnosci/78301,Przeste

pczy-proceder-nielegalnego-przewozenia-i-skladowania-niebezpiecznych-

odpa.html



commercial extraction



landscape of extraction sites

Old mines often lie near active extraction sites. 
The post-mining landscape can be used for dumping.



life cycle

of commercial extraction
SATELLITE DATA

stage scope of activities S-2 VHR HR / HS UMV AERIAL HAPS

1 Deposit assessment
geological research, drilling

analysis of mineral quality

2 Excavation design

deposit development plan

concession

site preparation

3 Exploitation

removal of the top layer

extraction

sorting, transport

drainage

4 End of mining
machine shutdown

dismantling of infrastructure

5 Land reclamation

Site grading

soil restoration, plantings

tank forming

6 Post-extraction
water quality monitoring

vegetation monitoring



temporal resolution 

Digging the contents of a large 

truck in a farm field takes 15 min.

Sometimes the waste waits 

a few days for digging.

Waste is dumped in pits

 and left uncovered.



water in the excavations 

monitoring using S-2

2025

2016 2025

Information on the presence of water in the excavations

is important because potential contaminants 

may migrate into groundwater.



User needs / material evidence

only images showing the crime 

can serve as evidence in court

Environmental police and local authorities are interested in information 

regarding the location and time of the crime, as well as the materials that were dumped.

TYPE OF EXTRACTION

Extraction 

for own needs

Commercial 

extraction 

search area unknown known

EO data VHR
MS / HS

VHR
MS / HS

HR
MS / HS

temporal

resolution

in real-time

systematic

on-demand

Fot. Piotr Skornicki / Agencja Wyborcza.pl

what EO data can be used?



monitoring system

VHR

MONITORING OF SAND AND GRAVEL EXTRACTION SITES

SATELLITE DATA

AERIAL DATA

UMV

GROUND-BASED 

INSPECTIONS

Systematic detection 

of changes occurring 

over large areas

Flights planned

over numerous

sites

"on demand"

depending

on the situation

HR

ANALYSES

DECISIONS

LOCAL AUTHORITIES,

ENVIRONMENTAL POLICE



concealing crimes

fot. liniarogowiepabianice.pse.pl https://www.24gliwice.pl/wiadomosci

Drones cannot inspect plots of land located under high-voltage power lines and near airports.

Environmental criminals know that their activities can be tracked.

https://www.ekoenergiapolska.pl

Photovoltaic farms are being built on reclaimed post-mining sites

(recommended locations because connection to the electricity grid is provided)

Toxic waste may be dumped beneath the clean-energy panels.



Monitoring in real time

Environmental crimes require constant monitoring:

• constellation of VHR satellites

• HAPs (High-Altitude Platforms) operating at an altitude of 10–20 km

Sentinel-2 data allows for monitoring:

• spatial development of extraction sites;

• appearance and disappearance of water;

The scope for detecting environmental crimes is limited.
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