
CUPRUMIN water quality sampling locations
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Sampling principles - © Pinja 

• Sentinel-2 satellite collects multispectral land surface imagery mainly at 10m and 20m native resolution
depending on the wavelength

• The pixel locations are near constant

• How the sampling locations were picked (remote sensing perspective):

1. Create polygon grid specifying the pixel (20x20m) locations

2. Extract the pixels which are fully within the lake/river boundary
(to avoid the effect of land on the reflectances)

3. Specify the number of samples needed (min. 40 per site: 30+ near site & some reference) and a 
minimum distance between samples (100m)
• Accessible nearby lakes/rivers in West/North-West were considered as potential reference areas

4. Select enough water pixels randomly/near interesting locations following the minimum 
requirements

5. Manual adjustments if needed:

• At least one sample per each small pond  Usually the small ponds had only 1-3 (20x20m) 
pixel options considered as water

• If more samples are needed/some locations turn out unreachable/interesting parts of the lake 
were skipped, points can be added/moved/removed

6. Adjust within pixel locations. We could take several measurements within S2 pixels for inner 
variability.



Two field visits were organized, within the Roșia Poieni mining perimeter, in two
different periods: 20-22 May and 04-06 August 2024, thus we had access to the
Roșia Poieni Open Pit, the Valea Șesei tailing pond and the Valea Cuibarului
waste dump . Measurements: Water sampling & on site pH; TSF Mapping with
DRONES
Laboratory sample processing: CUPRUMIN INTERNAL LABORATORY
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CUPRUMIN

• (Acid lake Valea
Steregoiu-
left&center

Description
This composite can help distinguish between urban areas, vegetated regions, and water 
bodies.

R
NDVI (Normalized Difference Vegetation Index) = Emphasizes vegetation cover, showing 
forests, crops, and grasslands.

G
NDMI (Normalized Difference Moisture Index) = Reflects moisture content in the soil and 
vegetation, indicating water bodies, wetlands, and areas with high moisture content.

B
NDBI (Normalized Difference Built-up Index) = Highlights built-up areas, urban regions, 
and infrastructure.

Master Info S2A_MSIL2A_20240215T093101_N0510_R136_T34TFS_20240215T124853.SAFE

template ocli.pro.aikp.pca.sentinel_2

project Romania

Sentinel-2

Composites
EcoSpectral

CUPRUMIN – G-RAM PLATFORM METADATA
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GOLDEN-RAM PLATFORM DATA – ENVIRONMENTAL MONITORING –

WATER SURFACE

Master 
Info

S2B_MSIL2A_20230930T091709_N0509_R093
_T34TFS_20230930T123851.SAFE

Index kind SAVI

template ocli.pro.aikp.scalar_index.sentinel_2

project Romania

Green Soil Adjusted Vegetation Index_September 2023
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Field Trial Site 3: Roşia Poieni / Romania

High 3D resolution elevation 
model of Valea Sesei Tailing 
Pond

Visualization and calculation of Tailing Pond’s see 
page September 2001 – May 2022 – October 2022 
– also the depth of the water; Points cloud August 
2024 with chemical elements

Over 1,4billions of Points





High 3D resolution elevation 
model of Valea Sesei Tailing 
Pond – Volume at 708m asl
(68.036.554 m3)



High 3D resolution elevation 
model of Valea Sesei Tailing 
Pond – Volume at 725m asl
(116.743.583 m3)



Dam level [m ] 704,6 708 710 723 725

Tailing Pond Surface [ha] 217,1088 232,2425 272,1092 329,7901 340,8424

Tailing Pond volume [m3] 60.481.474 68.036.554 72.951.763 108.623.848 116.743.583

Real 3D digitized valley beneath the tailing pond 
Valea Sesei material or water (level of dam at 

+704.6m with an occupied volume of 
V=60.481.474m3 and Surface S=217,11ha)

Dam, surface, and volume assessment of 
tailing pond

Development of the volume vs surface for a 
specific dam level of the Tailing Pond Valea 

Sesei



GOLDEN-RAM PLATFORM DATA – ENVIRONMENTAL MONITORING – WATER SURFACE
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Water sampling (Acid lake Valea Steregoiu-left&center; basic lake Sonda 9-right)













Water depth (m) for Acid Lake – Date: May 2024



Water depth (m) for basic Lake – Date: May 2024



pH for Acid Lake 
– Date: April 2024



pH for basic Lake 
– Date: April 2024
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Field Work (18. – 19.05.2021)/ The Romanian STEREO70 
Coordinates will be Transformed in ETRS89 therefor the 
elevation level also. (Foto: GOOGLE EARTH)

STARTED IN THE GOLDENEYE PROJECT 
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Drone Data Acquisition and 
processing

Rosia Poieni Open pit

Flight 2 – May 2022Flight 1 - August 2021 Flight 3 – October 2022

©

STARTED IN THE GOLDENEYE PROJECT 
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Valea Șesei Tailing Pond Water Surface Monitoring

Flight 2 – May 2022Flight 1 - September 2021 Flight 3 – October 2022

Drone Data Acquisition and 
processing

©

STARTED IN THE GOLDENEYE PROJECT 



25

 Romania

2023GOLDENEYE

Open pit extraction in Romania:
• Roşia Poieni district

• Extraction of the Cu ore

• Target for extraction: mineralization of low
Cu-content delimited by the isolation of 0.1% Cu 
content

• Exact location of Cu deposit has not been
found so far due to expensive drillings

Aim – Mineralogical knowledge

Integration of satellite data and drone or 
proximity data to improve mineral 
predictions

Existing information:

• Geological maps
• We have created a 2D geological 

model
• Stream sediment geochemistry
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UTCN and CUP regarding the Field Trials & Evaluation has started for the test plan the analysis of the selected area in order to understand and
support the collecting data process of the involved partners in the WP6 also. A the KLM polygon created and was used to project and extract the
POI from WGS84 in STEREO70 (Romanian Projection System) and vice-versa. The identification of the area in the field was also done in one of the
field trip (Figure 2).
The 1st time created 3D modell (with mote than 15.700 points was used to prepare the batch files for the FLAC 2D analyses.

Figure 1: Open Pit Elevated Points Cloud 

UTCN has develop a 2D safety analyses (using FLAC-2D) in vertical sections of the open pit and waste dump. 
The elevated points cloud was used to triangulate the surfaces and so the 3D geometry of the Open Pit Rosia Poieni. 
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Figure 2: Triangulated surface of the Open Pit-a real scale of 1:1 of the Open Pit

Using the projected section over the Open Pit, a cross section (with more than 3000 points) was created and 
exported in FLAC2D to generate the real geometry of the benches (prior the drone flights) 
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Obs.: In the used simulation only 1 type of rock was included. For the next steps, several layers of different kind of rock and faults will be included

In the next step, the Points Cloud from the Rhinoceros was used (more than 20 Mio. points) to create the 2nd mode realistic 3D Modell of the Open Pit. Also, the simulated FLAC2D results were exported as dxf
files and added in the Model.

Figure 7: Attached numerical simulation results to the real geometry
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The sterile material stored in the dump comes
from the discovery of the Roșia Poieni
copper deposit and is made up of a mixture
of altered/disaggregated and unaltered -
compact andesites. To these eruptive rocks
are also added, in a small percentage,
fragments of the Cretaceous sedimentary
rocks (with altered clay intercalations) and
the tailings with a high clay content from the
superficial blanket (deluvial deposits).
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Figure 11: Imported in the 3D model of the cross section of the dumping area from FLAC2D

In the range of the Tailing Pond, the imported points tform were used to create the 3D model of it. More than 20Mio point was used also.

For the dumping site area was also 
exported the cross section of it and 
created a numerical simulation of its 
stability. Ob. The material is cohesion 
less, and we used an internal friction 
angle equal with the slope angle, there 
for we can assume a FoS by the limit.
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 Romania

2023GOLDENEYE

Waste dump Valea Cuibarului in Rosia Poieni:
• High resolution simulation of factor of safety of the open pit slopes as well as more precise 

monitoring of stability of the material in the tailing pond and the stability of the tailing 
dams allowing for safer mine site operations

Example of factor of safety prediction over waste dump cross section at Rosia Poieni

Cross section

Real geometry

Idealized geometry
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Figure . Instability phenomena in the upper slope and berm of the waste dump

Figure . Phenomena of physical and chemical disaggregation of rock fragments at the base of the dump
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CHEMICAL PHENOMENA IN THE WASTE DUMP OF ROȘIA POIENI

The Roșia Poieni deposit is characterized by its widespread structure and highly variable content, leading to the establishment of a minimum exploitable 
concentration over time, while the remaining mineralization is deemed sterile and stored in waste dumps. Consequently, these waste dumps contain 
significant amounts of sulfide mineralization, contributing to their high reactivity. Environmentally, these dumps are not inert; they are highly reactive and 
result in the acid drainage typically associated with the mining of polymetallic sulfides. The oxidation reactions of sulfides contribute to the degradation of 
the particles within the dumps and compromise their physical stability.

In the dumps or tailing ponds, the disseminated sulfides periodically receive rainwater and are exposed to air. The reactivity of sulfides in such 
conditions is extreme and will essentially continue until they are entirely depleted. During dry periods without precipitation, sulfides come into contact with 
air and lead to the formation of sulfate, hydroxide, and oxyhydroxide efflorescences (secondary minerals). These formations resemble those found in a mine 
or open pit; however, the fine grain size of the sulfides provides a large contact surface area, which significantly enhances their reactivity.

During rainfall, sulfates are leached (dissolved and washed out) by precipitation, resulting in acidic waters enriched with heavy metal ions, 
aluminum, and sulfate ions (SO42-). The washing of the sulfide surface allows for the continued formation of secondary minerals during the subsequent 
dry periods. This phenomenon recurs with each alternating period of rainfall and dryness, creating a dynamic environment that affects both the chemistry 
and stability of the tailings.

The continuous interplay between precipitation and evaporation exacerbates the chemical reactions occurring in the waste dumps, leading to a cycle of 
mineral dissolution and formation that has significant implications for both environmental management and the stability of mining sites. Understanding 
these processes is crucial for mitigating the environmental impact of mining activities, particularly in areas with sulfide-rich deposits like Roșia Poieni.
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Figure : The condition of the slope and acid lake
at the base of the dump




