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This report compiles information about and assesses the environmental impact of the former
lead-zinc mine at Mestersvig to document the present state of the environment in areas affected
by the mining operation. The report has been prepared on the request by International Molyb-
denum PLC (InterMoly), who is exploring the molybdenum deposit at Malmbjerget to the south
of Mestersvig. The preparation of the report is funded by InterMoly as part of environmental
studies initiated to prepare an environmental impact assessment report of the Malmbjerget pro-
ject.

The report documents that the former mine that was in operation from 1956 to 1963 has caused
a significant pollution with lead and zinc on-land, in a river and in Kong Oscars Fjord. Mine tail-
ings and spill of concentrate are the main pollution sources. Areas at the mine site have been
monitored since 1979.
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The report is available in electronic format (pdf) at NERI's website
http://www.dmu.dk/Pub/AR241.pdf
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Figure 14. Zinc concentration
(ug/g d.w.) in beach sand from
2001.
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3.7 Marine sediments

Marine sediments were collected in 1985 and 1986. The 1985 study in-
cluded two sediment cores, which were cut up in 1 cm slices that were
analyzed for lead, zinc and copper, a few also for cadmium. One core,
called Nyhavn 1, was collected on 4.5 m water depth ca. 200 m northeast
of the quay, and the other, Nyhavn 2, at 50 m water depth ca. 1000 m
northeast of the quay. The results are summarized in Table 7. All lead



Figure 15. Distribution of lead
(ug/g d.w.) in surface marine
sediments and on the coast at
Nyhavn 1986. (Contour lines
continue on land but they are
only valid in the sea).

and zinc values of the sediments appear elevated and levels are highest
closest to the coast as could be expected. Copper levels at Mestersvig are
at the same level as the reference site. Cadmium may be elevated, but
data are too scarce to conclude.

Table 7. Metal concentrations (pug/g d.w.) in marine sediments at Mestersvig 1985. Refer-
ence values are from a coastal region in Baffin Bay.

Nyhavn 1 Nyhavn 2 Reference
Distance from coast 200 m 1000 m
Part of core Upper 3 cm Upper 3cm  Deeper than 7 cm
Pb 387 64 26 15
Zn 245 130 95 61
Cu 32 23 26 29
Cd 0.45 0.17

In 1986 a larger area at Nyhavn was studied. Surface marine sediments
were collected at 161 positions on water depths down to 36 m and ana-
lyzed for lead. Samples on the coast were also included in the study. A
map of concentrations was produced using an interpolation procedure of
data. This map is shown in Figure 15.

Highly polluted sediment was found just off the quay and to the south of
it, but elevated lead levels were found in a larger region as seen on the
map. Lead concentrations between 0.1 and 1.2% were found within 300
m from the quay, primarily near the coast towards southeast. Concentra-
tions above 0.1% were mainly found to water depths less than 1.5 m but
also down to 3.1 m. We estimated that 57500 m?2 of marine sediments had
lead concentrations above 0.1%.
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3.8 Seawater
Metal concentrations in seawater have only been studied in 1979. Six sta-
tions were sampled and water from 5-40 meters water depth analyzed

for lead, zinc and cadmium. Results are summarized in Table 8.

Table 8. Metal concentrations (ug/l) in seawater at Mestersvig 1979.

Area Depth, m Pb Zn Cd
Off the northern branch of Tunnelelv 5 0.14 0.64 0.056
10 0.23 0.48 0.034
20 0.32 0.61 0.084
30 0.49 0.79 0.030
Nyhavn Bugt 5 0.51 0.58 0.028
10 0.21 0.50 0.044
20 0.21 0.44 0.025
30 0.24 0.46 0.028
Noret 5 0.62 1.21 0.181
10 0.79 4.67 0.118
20 0.61 3.96 0.152
30 0.50 2.92 0.106
40 0.45 4.21 0.204
Bay at Hamna Hytte 5 0.25 0.66 0.045
10 0.21 0.44 0.029
20 0.29 0.44 0.025
30 0.38 0.38 0.025
Mesters Vig 5 0.19 0.90 0.059
10 0.28 0.81 0.073
20 0.16 0.60 0.051
30 0.17 0.98 0.055
40 0.39 0.38 0.059

Lead, zinc and cadmium concentrations were clearly higher in Noret
than at the sample stations in Kong Oscars Fjord around Mestersvig. The
likely reason for that is a sill at the mouth of Noret, reducing the water
exchange from Kong Oscars Fjord and resulting in relatively stagnant
water below sill depth in Noret. This could allow for a build-up of higher
metal concentrations released from the tailings which has been trans-
ported to Noret by Tunnelelv.

3.9 Seaweed

Seaweed is widely used to monitor pollution with heavy metals, since
seaweed accumulate metals from seawater and therefore reflects the in-
tegrated exposure to pollution where it grows. In Mestersvig we have
sampled a brown seaweed species (Fucus distichus) along the coast in
1979, 1985, 1991, 1996 and 2001. All samples have been analyzed for lead
and zinc, but some also for cadmium and copper. In this section we
summarize the results.



Figure 16. Zinc concentration
(ug/g) (above) and lead concen-
tration (ug/g) (below) in seaweed
from Mestersvig 2001.

One purpose of monitoring seaweed along the coast is to evaluate the
significance of different sources by looking at the geographical distribu-
tion of lead and zinc. The highest metal concentrations are expected in

areas with the highest metal input.

and zinc is shown in Figure 16.
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Figure 17. Lead and zinc con-
centrations (ug/g) in seaweed at
Mestersvig 1979-2001.
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In Figure 17 we have shown time trend results for lead and zinc. In do-
ing this we have computed mean concentrations in 5 different coastal ar-
eas at Mestersvig:

e South of Tunnelelv (stations 4, 4-5 and 5)

e Island off Nyhavn (station 6)

e North of quay in Nyhavn (station 1-2, 2 and 3)
e South of quay in Nyhavn (station 7, 9 and 10)
e Entrance to Noret (station 7-8 and 8).
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In most areas lead and zinc concentrations decrease over the monitoring
period. But the only consistent trend appears to be at the entrance to
Noret, whereas in the other areas there are also periods with increasing
concentrations, particularly for lead in the area around the quay in Ny-
havn. We think the likely cause of this is variation in the transport of
lead to the sea caused by the gradually demolishing of the heavily pol-
luted quay area.

3.10 Bivalves

In 1985 three bivalve species were collected at Nyhavn and at reference
sites and analyzed for lead, zinc, cadmium and copper. These were a
cockle (Cardium ciliatum), a clam (Chlamys islandica) and a mussel (Muscu-
lus discors). All species lives from filtering plankton. Very significant ele-



vations were observed for lead (see Table 9), whereas there were no sys-
tematic differences for the other metals. A clear gradient in lead concen-
trations was also seen with much higher lead levels closer to Nyhavn
than further offshore (Table 9).

Table 9. Lead concentration (ug/g d.w.) in bivalves at Nyhavn and at reference sites in
Greenland. Number of samples analyzed is from 1 to 3.

Species Water Lead conc. Lead conc. at Greenland
depth (m)  off Nyhavn reference site (Hall
Bredning or Thule)
Cardium ciliatum 15 30.7 0.9
30 3.3
Chlamys islandica 15 138 0.9
Musculus discors 15 148 1.3
3.11 Sculpin

Two species (Myoxocephalus scorpius and Myoxocephalus quadricornis)
have been sampled at Mestersvig and at reference sites and analyzed for
lead. We have not distinguished between species in this presentation. In
contrast to most fish species sculpins are considered to be very stationary
and are therefore often used to monitor pollution from local sources.

Data are available from 1985, 1991, 1996 and 2001 as summarized in Ta-
ble 10. Most data are from Nyhavn and from Mesters Vig, which has
been used as a reference site.

Table 10. Median lead concentration (ug/g d.w.) in sculpins from Nyhavn, Skidal Bugt and reference sites.

Site Year Muscle Liver Bone
Nyhavn Bugt 1985 <0.15 0.32 1.55
1991 0.39 4.13 6.82
1996 0.06 0.36 0.28
2001 0.02 0.10 0.57
Skidal Bugt, c. 1.5 km north of Nyhavn 1985 0.18 0.49 1.61
Mesters Vig, c. 13 km southeast of Nyhavn 1991 <0.15 <0.4 <0.35
1996 0.05 0.07 0.24
2001 0.03 0.04 0.06
Vega Sund, 125 km northeast of Nyhavn 1985 <0.15 <0.15 0.17

In the 2001 study there are clearly elevated lead levels in fish bone from
Nyhavn, but levels were much lower than 10 years earlier. At this time
levels were also elevated in liver and muscle, but in 2001 they have de-
clined to about the same level as at Mesters Vig in these tissues.

3.12 Ringed seal

Samples from ringed seal (Phoca hispida) were collected in 1985 and 1991
from Kong Oscars Fjord and analyzed for lead. In 1985 elevated lead
concentrations in the seals were found, but it was later documented that
some of the 1985 samples had been contaminated with lead from the
quay area where these seals were flensed. Therefore only the 1991 results
are presented (Table 11).

27
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Table 11. Lead concentration (ug/g w.w.) in ringed seals from Kong Oscars Fjord 1991.

Tissue geo mean minimum maximum
Muscle <0.05 <0.04 0.19
Liver 0.06 <0.04 0.30
Kidney <0.05 <0.04 0.06

These are very low concentrations and they are not elevated compared to
reference sites in other regions of Greenland.
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This report compiles information about and assesses the environmental
impact of the former lead-zinc mine at Mestersvig to document the pre-
sent state of the environment in areas affected by the mining operation.
The report has been prepared on the request by International Molyb-
denum PLC (InterMoly), who is exploring the molybdenum deposit at
Malmbjerget to the south of Mestersvig. The preparation of the report
is funded by InterMoly as part of environmental studies initiated to pre-
pare an environmental impact assessment report of the Malmbjerget
project.

The report documents that the former mine that was in operation

from 1956 to 1963 has caused a significant pollution with lead and zinc
on-land, in a river and in Kong Oscars Fjord. Mine tailings and spill of
concentrate are the main pollution sources. Areas at the mine site have
been monitored since 1979.
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