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Executive Summary

The objective of the present study was to collect and to analyse samples of surface water,
waste water, sedimerit, landfill and sludge that were collected at selected sampling
locations inside and outside the area of the Kumtor Gold Mine in October 2012.

Sampling and analyses were performed by independent experts from Germany according
to current guidelines and standard procedures established in the European Union and in
Germany. The samples of water, waste water, sediment and landfill were analysed for the
following parameters: antimony, arsenic, barium, cadmium, copper, chromium, cobalt,
iron, lead, manganese, mercury, molybdenum, nickel, selenium, silver, thallium,
vanadium, zinc, total and free cyanide, sulfate, nitrate, ammonia, boron, fluoride and
chioride. Regarding the samples of sediment, landfill and sludge the aforementioned
parameters were measured in the dried solid material as well as in the aqueous eluates.

The element concentrations and the cyanide and fluoride concentrations of the water
samples collected largely correspond to the natural geochemical background levels. The
analytical data do not provide evidence of the presence of undue high concentrations of
cyanide and toxic elements in surface water at the sampling locations of this study.
However, the concentrations of sulfate, nitrate, and ammonia were significantly increased
when compared to natural background levels. The increased levels of sulfate presumably
are related to the oxidation of sulfidic minerals such as pyrite, which are constituents of
rocks and sediments in this area, and which are mobilized by mining and milling. The
origin of the increased levels of nitrate and ammonia could not be clarified.

An ecotoxicological assessment of the quality of surface water was not part of this study.
This would require a more comprehensive analysis of samples of surface water in areas,
where aquatic organisms occur in surface water. The increased levels of sulfate, nitrate
and ammonia in the water of the Kumtor river about 5 km downwards of the Kumtor Gold
Mine appear to require a closer examination with regard to possible adverse effects on
sensitive aquatic organisms. It should be noted, however, that other sources may cause
or contribute to the increased levels of sulfate, nitrate and ammonia in this section of the
river. -

The sample of waste water from the waste water treatment plant was found to have a
higher electric conductivity and increased concentrations of antimony, arsenic, copper.
cobalt, molydenum, ammonia, sulfate, boron, and fluoride when compared with the
surface water samples. According to the analytical results there is no evidence of the
presence of undue high concentrations of cyanide and toxic elements in the analysed
waste water sample. The concentration of elements and cyanide measured in this waste
water sample are significantly below the limit values of the German Ordinance on Waste
Water, Annex 51.

The samples of sediment and landfill that were collected predominantly exhibit element
and cyanide concentrations in the range of the natural geochemical background



concentrations, which are typical for the Tien Shan Mountains. The analytical results do
not provide evidence of the presence of sediments and landfill with undue high
concentrations of toxic elements and cyanide at the sampling locations of this study. The
aqueous eluates of the samples of sediment and landfill that were collected exhibit very
low concentrations of elements and anions. Solely sulfate was increased in some
samples. '

A sample of sludge that was collected from the tailings pond does not exhibit undue high
concentrations of cyanide and toxic elements. Likewise the aqueous eluate prepared from
this sample does not exhibit undue high concentrations of cyanide and loxic elements.
With regard to the great extension of the tailings pond a general conclusion cannot be
drawn from the analysis of solely one spot sample.

Recommendations

This study, which is based on the analyses of a very limited number of spot samples,
should be regarded as a study for orientation performed by independent experts. The
results of this study should be compared with the results of the comprehensive
environmental monitoring activities of the Kumtor Gold Mine, which are published in the
annual environmental teports. A comprehensive evaluation of the risks to human health
and to the environment that could be associated with the activities of the Kumtor Gold
Mine should be based on all analytical and geophysical data available. This should be
accomplished in a joint effort of experts of the Kumtor Gold Mine, independent experts,
representatives of the government, of the parliament and of the "State Commission on
Inspection and Studying of Observance of Joint-Stock Company “Kumtor Operating
Company” of Norms and Requirements on Rational Use of Natural Resources,
Environmental Protection, Safety of Productions and Social Protection of Population” of
the Kyrgyz Republic, and — last but not least - representatives of environmentalists.
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1. Background

The Kumtor Gold Mine is located in the Tien Shan Mountains in the Kyrgyz Republic at
about 4000 m above sea level, about 350 km south-east of Bishkek and about 60 km
north of the boundary with China. The mine started operation in 1997 and is owned by
Centerra Gold Inc., a Canadian-based gold mining and exploration company engaged in
the operation, exploration, development and acquisition of gold properties in Asia, the
former Soviet Union and other emerging markets worldwide. It is the largest gold mine
project operated by a Western company in the Central Asian region. In 2012 Kyrgyzaltyn
JSC, the largest company of the Kyrgyz Republic specialized in gold mining became a
direct shareholder of Centerra Gold Inc.

In the past years a public controversy has developed in the Kyrgyz Republic with regard to
the environmental health and safety management of the Kumtor Gold Mine and with
regard to environmental problems that could be related to the activities of the Kumtor Gold
Mine. Environmentalists are concerned that toxic substances, which are used in the
process of extracting gold from the rocks, may contaminate surface water and rivers
flowing down to residential and agricultural areas. They suspect that this could represent a
hazard to the residents of these areas. Concern was promoted by an accident in May
1998. A truck transporting 20 tons of highly toxic sodium cyanide used in the gold leaching
process crashed into the Barksoon River and spilled 1.7 tons of its cargo into the
waterway. Environmentalists also point to the accident at the Aurul Gold Mine near to Baia
Mare, Romonia. On the night of January 30, 2000, a dam holding a pond contaminated
sludge and water bursted and 100,000 cubic metres of cyanide-contaminated water
containing an estimated amount of 100 tons of cyanides spilled over some farmiand and
then into the Someg river.

As a consequence environmentalists demanded that water and soil samples from the area
of the Kumtor Gold Mine should be analysed according to international norms and
standard procedures by an independent laboratory. The investigations should be directed
primarily to toxic substances that are used in leaching gold from the rocks with cyanide as
a prior agent.

Mrs. Erkingul Imankozhoeva, member of the Parliament of the Kyrgyz Republic, who had
contact with some specialists in Germany, proposed to request Mr, Thomas Nordmann
Cologne (Germany) to collect water samples and samples of glacier and river sediments
from the Kumtor gold mine area. Mr. Nordmann declared to be prepared to collect the
samples by himself, and proposed that the samples should be analysed in the Hygiene-
Institut des Ruhrgebiets, located in the city of Gelsenkirchen (Germany). This institute war
founded in 1902 and is one of the oldest institutes of hygiene in Germany with a great
national reputation.

Hygiene-institlul des Ruhrgeblats, Gelsenkirchen
Institut fiir Umwelthygiene und Toxikologle
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According to mea:a proposals the government of the Kyrgyz Republic and the
management of Kyrgyzaltyn OJSC agreed in October 2012 to make a contract with the
Institute of Hygiene of the Ruhr Area, Gelsenkirchen (Germany), refering to the sampling
and analysis of water and sediment samples collected in the area of the Kumtor Gold
Mine. The contract was signed by

= Dr. O.M. Artykbaev, Director of the State Inspection on Environmental and Technical
Safety of the Kyrgyz Republic and Head of the Working Group on Environmental
and Mining Technical Expertise of the State Commission, formed by resolution of the
Government of the Kyrgyz Republic No. 465 from 03. July 2012.

* Dr. Dilger S. Japarov, Chairman of the Board of Kyrgyzaltyn JSC

= Professor Dr. Ulrich Ewers, Head of the Department of Environmental Medicine and
Toxicology. Hygiene-Institut des Ruhrgebiets, Gelsenkirchen (Germany)

* Mr. Thomas Nordmann, Consultant, Cologne (Germany)

2. Kumtor Gold Mine

The mining and milling operations and the extraction of gold from the ore concentrates at
the Kumtor Gold Mine are described in detail in a Technical Report, prepared for Centerra
Gold Inc., Toronto (Canada), which was published in March 2011 (see references).

According to this repori the operations can be described briefly as follows:

Mining operations are carried out using conventional open-pit mining methods. The
central deposit is mined in a large open pit where total material mined in 2010 was
approximately 116 million tons, or 318,000 tons per day.

The plant flowsheet of the extraction of gold consists of crushing, grinding, pyrite fiotation,
and double re-grinding of the flotation concentrate, Two separate carbon-in-leach (CIL)
circuits extract the gold from the re-ground concentrate and from the fiotation tailings.
Cyanide solution, slaked quicklime and activated carbon are required for this operation.
Gold Is adsobed at the surface of the carbon particles, which are stripped in a subsequent
step. Finnally, the gold is recovered by electro-winning.

The tailings management facility consists of two tailings lines, an effluent treatment plant
and two diversion ditches around the area to prevent runoff and natural watercourses from
the tailings pond. The tailings pipelines are about six kilometres in length. The dam of the

Hygiene-institut des Ruhrgeblets, Gelsenkirchen
institut fir Urnwelthygiene und Toxikologie
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tailings pond was designed and constructed to address the permafrost conditions at the
mine site. The dam is about 3 km long and up to 25 metres high. It is constructed from
alluvial material alohg with a synthetic liner 100 metres on the upsiream slopes. During
construction the alluvial material was compacted to provide stability for the dam.

The tailings pond holds about 60 million cubic metres of tailings and 1.4 million cubic
metres of untreated process water. During summer operations, some five million cubic
metres of effluent are treated and subsequently discharged to the environment.

Kumtor Gold Company (KGC) has established a comprehensive Environmental
Management System to address the effects of its operations on the environment and to
monitor compliance with various regulations issued by the Kyrgyz authorities.

An Environmental Management Action Plan (EMAP) was established in 1995,

An Environmental Report presenting the results of all measurements and monitoring
activities in the area of the Kumtor Gold Mine is published annually. The 2010 and 2011
reports are accessible for the public in the internet (see references).

3. Objective of the present study

The objective of the present study was to collect and to analyse samples of surface water,
sediment, landfill and sludge from selected sampling locations in the area and outside of
the area of the Kumtor Gold Mine.

Sampling and analyses should be performed by independent experts from Germany
according to current guidelines and standard procedures established in the European
Union and in Germany.

As per order the water and sediment samples should be analysed for the following
parameters: antimony, arsenic, barium, cadmium, copper, chromium, cobalt, iron, lead,
manganese, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, zinc, total
and free cyanide, sulfate, nitrate, ammonia, boron, fluoride and chioride. Regarding the
samples of sediment, landfill and sludge the aforementioned parameters were 1o be
measured in the dried solid material as well as in the agueous eluates prepared according
to DIN 38414-34,

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umwelthygiene und Toxikelogie
L]
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4. Sampling of water, sediment and soil in the Kumtor Gold Mine area

Mr. Nordmann travelled to Kyrgystan on October, 11., 2012 carrying all the vessels that
were required for sample collection in his baggage. The vessels were provided by the
Hygiene-Institut des Ruhrgebiets.

The collection of samples was performed on October 12. and 13., 2012 in the presence of
the following persons:

. Mrs. Erkingul Imankozhoeva, Member of the Parliament of the Kyrgyz Republic and
member of the Working Group on Ecology and Mining Issues of the "State
Commission on Inspection and Studying of Observance of Joint-Stock Company
“Kumtor Operating Company” of Norms and Requirements on Rational Use of
Natural Resources, Environmental Protection, Safety of Productions and Social
Protection of Population”

= Mrs. Kalia Moldogazieva, member of the State Commission, deputy head of the
Working Group on Ecology and Mining Issues of the State Commission mentioned
above

» Mr. Rasul Artykbaev, head of the Department of Ecological Safety of the State
Inspection of Ecological and Technical Safety under the Government of the Kyrgyz
Republic

» Mr. Isakbek Torgoev, Director of the Scientific and Engineering Center "Geopribor”
of the Institute of Geomechanics of the National Academy of Sciences of the Kyrgyz
Republic

»  Mrs. Gulnura Toktosunova, Secretariate of the Working Group on Environmental
and Mining-technical Expertise of the State Commission mentioned above

= Mr. Sherulan Darmanov, Department on Industrial Safety of the State Inspection of
Ecological and Technical Safety under the Government of the Kyrgyz Republic.

» Professor Dr. Peter Stegnar, Jozef Stefan Institute, Jamova 39, 1000 Ljubljana,
Slovenia

«  Mr. Aibek Abduvaliev, Kumtor Operating Company

* Mr. Iskender {.Jmnmv, Kumtor Operating Company

*  Mr. Kamchybek Mambetov, Kumtor Operating Company
= Mr. Konush Abdygulov, Kumtor Operating Company

= Mrs. Nazira Kasenova, translator.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umwelthygiena und Toxikologie
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The samples of sediment and landfill that were collected consisted iof fine-grained
material, which was transferred to 250 ml glas vessels, that were sealed with a screw cap.
According to analyses performed in the laboratory of Professor Stegnar the mass
concentration of particles < 1 mm were between 66 and 100 %. Only one sample (SK 1'5)
exhibited a higher percentage of particles > 1 mm (63 %).

The water samples A were transferred to 50 ml polyethylene vessels that were sealed with
a screw cap. The water samples to be analysed for metals and metaloids were stabilized
by the addition of nitric acid according to DIN EN ISO 17294-2. The water samples to be
analysed for cyanide were collected in a second vessel and stabilized by the addition of
NaOH according to DIN EN 1SO 14403. The water samples to be analysed for the other
anions wera collected in a third vessels, No additive for stabilization was required.

The pH of the water samples and the glectrical conductivity were measured in the field
using a HQ40d Portable pH, Conductivity, Dissolved Oxygen, ORP, and ISE Multi-Para-
meter Meter (Manufacturere: Hach Company, Loveland, Colorado (USA))

In total, 13 water samples, 10 sediment samples, 2 samples of landfill, and 1 sample of
sludge were collected.

Some photos taken during sample collection are presented in the photo documentation
(see Annex |).

The sampling protocols are presented in Annex II.

Mr. Nordmann travelled back to Germany on October, 15., 2012. The vessels with the
samples that had been collected were packed in two yellow boxes, which were
transported in the same aircraft. Immediately upon arrival at Dusseidorf Airport Mr.
Nordmann received the two boxes from the customs and brought the samples to us. The
samples were unpacked by us and analysed within the follwing days. Alterations of the
samples of solid material and water during the time elapsed from sampling until analysis
in the laboratory can largely be excluded.

5. Sampling locations

The sampling locations were selected according to proposals of the representatives of the
State Inspection on Environmental and Technical Safety of the Kyrgyz Republic,
representatives of the Working Group on Environmental and Mining Technical Expertise
of the State Commission, formed by resolution of the Government of the Kyrgyz Republic
No. 465 from 03, July 2012, and representatives of the Kumor Gold Mine.

Hyglene-Institut des Ruhrgeblets, Gelsenkirchen
Institut fir Umwelthyglene und Toxikologie
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An overview on the sampling locations is presented in Table 1 and in Figures 1 and 2

The Petrov Lake is located above the Kumtor Gold Mine and is not affected by mining
activities. The sampling locations SK 12 and SK 16 also are apart from the Kumtor Gold
Mine and appear not to be affected by mining and milling ooperations. The geochemical
composition of the water and sediment samples collected at these locations can be
considered to represent the typical natural geochemical composition of rocks, sediments
and surface water of this part of the Tien Shan Mountains.

The sampling locations SK 4 — SK11 and SK 13 - SK 15 were selected because it was
suspected that they could be affected by effluents from hazardous materials handling,
from mine waste dumps, from the tailings pond, from the waste water treatment plant, or
from spill incidents on site and off site.

6. Chemical Analyses

The analyses of the water samples and of the sediment and landfil samples were
performed in the laboratories of the Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
(Germany) according to standard methods as indicated in the tables presenting the
analyticals results (see Annex V)

According to the accreditation attested by ,Deutsche Akkreditierungsstelle GmbH" the
institute is mmpetént under the terms of DIN EN I8l /IEC 17025 : 2005 to carry out
physical, physicochemical, chemical, biological and specific ecotoxicological analyses of
water, sediment, soil and sludge (see Annex lI1).

The samples of Sediment, landfill and sludge were dried up to constant weight and
digested with agua regia prior to analysis. After digestion the residues were dissolved in a
defined amount of water and analysed for various elements using Indictively-coupled
Plass Emission Speétmmetry (ICP-ES) and Atomic Absorbtion Spectrometry (AAS). The
results are presented as mg/kg dry mass. The concentration of total and soluble cyanide
was measured according to LAGACN 2/79/DIN ISO 17380.

The aqueous eluates of the sediment and landfill materials were prepared by shaking
100 g of the dried solid material with 1000 ml of water for 24 hours according to DIN
38414 - 54,

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fur Umwelthygiene und Toxikologie
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Table 1. Overview on the sampling locations.

| Number of

Samples
Sample Coll i Sampling Location
Location
. Outlet of the Petrov Lake, not affected by mining
gk | Sediment, surface | . . ilies and discharges of waste material or waste
water
water
Petrov Lake, not affected by mining activities and
b ROEO W discharges of waste material or waste water
| skg | Seciment. SUMaCe | outiet of the Lysyi Glacier under the waste dump
SK 4 sediment, surface | Hydroposten water coming from the direction of the
water Lysyi Glacier
SK 5 sludge Tailings pond, near to the dam
Pipes transporting treated waste water from the
SK6 waste water wastewater treatment plant; mixed sample collected
' from the two pipes
SK 7 sediment, surface | “Chon Sary Tor " river, outlet from the Davidov Glacier;
water water is coming from the open pit
SK 8 sediment, surface | Outlet under the waste dump of the South-West open
water pit
SK 9 sediment, surface | Near to a bridge over the Kumtor river, about 4,9 km
water, downwards of the last discharge from the mine
sK g | Sediment.surface | o ot of the central open pit
water
SK 1 surface water Deepest location of the Kumtor Ultimate Pit
SK 12 sediment, surface | Arabel river; apparently not affected by mining activities
water and discharges of waste material or waste water
sK 13 |Sediment, surface | o . of leak water under the dam of the tailings pond
il Valley of the Kumtor river, 360 m downwards of the
PR | Snad dam of the tailings pond
Valley of the Kumtor river, 480 m downwards of the
SK 15 landfill dam of the talings pond
: ¢ Barskoon river under the bridge, where a truck
SK 16 :::"ETM s transporting highly toxic sodium cyanide crashed into
the Barksoon river in May 1998

Hygiene-Institul des Ruhrgebiets, Gelsenkirchen
Institut fir Umnwaithygiene und Toxikologie
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Figure 1. Satellite picture of the Kumtor Gold Mine area and the sampling locations.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umnwelthygiens und Toxikologie
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Figure 2. Map of the Kumtor Gold Mine area and sampling locations (on yellow colour).
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Analysis of surface water, sediment, landfill, and sludge

collected from the Kumtor Gold Mine area, Kyrgyz Republic Page 10 of 27
7. Results
7.1 Water

The water samples' comprised of 12 samples of surface water and one sample of waste
water.

The results of the physicochemical and chemical analyses of the water samples are
presented in Table 2.

Due to the sampling location the composition of the samples SK 1 w, SK 2 w, and SK 12 w
appears not to be affected by activities of the Kumtor Gold Mine. Therefore, it can be
assumed that the concentration of elements and various anions measured in these samples
represent the typical natural background levels of surface water located in the higher parts of
the Tien Shan Mountains in the Kyrgyz Republic. Therefore, these levels can be considered
as reference levels.

Compared to these reference levels the water samples collected at locations in or below the
area of the Kumtor Gold Mine, exhibit a much higher electric conductivity, which
predominantly seems to be related to the significantly higher levels of sulfate, nitrate and
ammonia in these samples. The presence of significantly increased sulfate concentrations
appears to result from the oxidation of sulfidic metal compounds such as pyrite, which occur
in the rocks and which are mobilized in the mining and milling operations.

Apart from the surface water sample SK 11 w the levels of cyanide in the surface water
samples do not diffef from the reference levels. The surface water sample SK 11 w , which
was collected at the deepest site of the ultimate pit, exhibits slightly increased cyanide levels.

The concentrations of arsenic, antimony, and most metals in the surface water samples are
similar to those of the reference levels. The levels of iron are significanly lower, the levels of
molybdenum significantly higher when compred with the reference levels. The surface water
samples SK 7 w, SK 8 w, and SK 10 w exhibit significantly increased nickel concentrations.
The waste water sample (SK 6 w) was found to have increased levels of arsenic and
molybdenum when compared with the reference levels.

The results do not provide evidence of the presence of undue high concentrations of cyanide
and toxic elements in surface water at the sampling locations of this study.

Hygiene-institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umwelthygiene und Toxikologie
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Table 2. mmmmwmmmmmm.

Parameter

cyanide total
cyanide free

d2lalglaajalaaiga@aaaqaazaaziaaiaag | ¢

")|SK3w | SK4w | SKBw SKTw
| Waste water
Outletof| s | fromine | oo sary
Lysyl | posten |Waste-water | oo .o
Glacier ‘treat-ment
plant
941 | 835 6,88 8.32
| 1246 | ea9 3210 2420
| <0001 | 0004 | 0041 0.006
<0001 | 0002 | 0008 0.003
0031 | 0054 | 003 0,051
<0,0001 | <0.0001| 00003 | 00002
0,002 | 0012 | 0088 0,004
<0001 | <0,001 | <0,001 0,001
0,0005 | 0,009 | 00789 0,015
021 | 121 0,18 1,85
<0001 | 0.002 | <0001 0,003
0045 | 0053 | 0083 0,957
<0,0002 | <0,0002| <0,0002 | <0.0002
0.006 | 0038 | 0338 0.063
0012 | 0,002 | 0,006 0.123
0002 | 0002 | 0015 0.014
<0,001 | <0001 | <0001 | <0.001
<0,0001 | <0,0001| <0,0001 | <0,0001
0.0001 | 00016 | 00003 | 00016
<0,005 | 0,008 | <0,008 0.006
<001 | <001 | 003 <0,01
<001 | <001 | 003 <0,01
g2 | 221 1483 1088
12 | <2 57 250
008 | 22 176 13.3
0007 | 0007 | 0027 0.011
017 | 027 0,34 0.18
5 9 24 13

*) Not affected by acitivities of the Kumtor Gold Mine

Hygiene-Institut des Ruhrgebiets,
Institut f0r Umwelthygiene und Texikologie
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Table 2, Part 2. Results of physicochemical and chemical analyses of the water samples.

| SK8w | SK9w | SK 10w BKﬂwr- 12w*) | SK 13w | SK16w ")
Outlet of | Bridge | Outlet | Deepest | | Spring |
openplt | “piver |openpit| pit dam

pH 8,51 8.65 i 8.29 7.58 8.31
‘conductivity | uSlem | 2910 | 1060 | 2580 | 1126 1798 281
| antimony mgh*| <0,001 | 0,005 | 0,004 | 0,007 <0,001 | <0,001
arsenic mgll | <0,001 | 0,002 | <0001 | 0,003 0,001 0,002
barium mg/l 002 | 0052 | 003 0,06 0,056 0,018
cadmium mg | <0.0001 |<0,0001| 0,0001 | <0,0001 <0,0001 | <0,0001
| copper mg! | 0001 | 0,011 | 0,001 | 0,006 0.004 | 0,003
chromium mgh | <0,001 | <0,001 | <0001 | <0,001 <0,001 <0,001
cobalt mgll | 0,0153 | 0,0114 | 0,0115 | 0,0054 0,0035 | <0,0001
iron mgl | 087 105 | 023 | 129 1,66 0,05
lead mgl | <0001 | 0,002 | <0001 | 0,001 0,002 | <0,001
manganese | mgl 1,05 0,171 | 0725 0,31 0,233 0,002
mercury mg/l | <0,0002 |<0,0002|<0,0002| <0,0002 <0,0002 | <0,0002
molybdenum | mgd | 0009 | 0043 | 0,063 | 0038 <0,001 0,007
nickel mgl | 0102 | 0,019 | 0,116 | 0,026 0,002 | =<0,001
selenium mgh | 0001 | 0,004 | 0,016 | 0002 <0,001 | <0,001
silver mgl | <0001 | <0,001 | <0,001 | <0,001 <0,001 | <0,001
thallium mgl | <0,0001 |<0,0001|<0,0001| <0,0001 , <0,0001 | <0,0001
| vanadium mgl | 0,0002 | 0,0013 | 0,0003 | 0,0008 0,0014 | 0,0002
zinc mg/ll | <0,005 | 0,006 | <0005 | 0,008 <0,005 | <0,005
cyanide total | mg/l <0,01 <0,01 | =0.01 0,05 =0,01 <0,01
cyanidefree | mgl | <001 | <001 | <001 | 004 <001 | <0,01
sulfate mg/l 1980 416 | 1185 344 578 |
| nilrate mgll 18 47 294 116 27 25
ammonia mg/h 0,54 4,34 14,5 19 <0,05 0,09
boron mg/d | <0,005 | 0,006 | 0,000 | 0007 0.01 0,01
fluoride mg/l 0,22 0.26 0,16 0,2 0,22 0.82
chioride mghl , g g 12 5 179 <5

*) Not affected by acitivities of the Kumtor Gold Mine
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The waste water sample (SK 6 w) exhibits a higher electric conductivity and increased
concentrations of antimony, arsenic, copper, cobalt, molydenum, ammonia, sulfate, boron,
and fluoride when compared with the surface water samples. The most pronounced
differences were found for antimony, copper and molybdenum. According to the analytical
results there is no evidence of the presence of undue high concentrations of cyanide and
toxic elements in the analysed waste water sample.

7.2 Sediments and landfill

The results of the chemical analyses of the sediment and landfill samples are presented in
Table 3. !

Due to the location of sampling the composition of the samples SK 1 s, SK 12 s appears not
to be affected by activities at the Kumtor Gold Mine. Therefore, it can be assumed that the
concentration of elements and cyanide measured in these samples represent the typical
natural background levels of sediments and abundant rocks in the higher parts of the Tien
Shan Mountains in the Kyrgyz Republic. These levels can be considered as reference levels.

These reference levels are in agreement with data on the average concentrations of
elements in abundant rock species and in the continental earth's crust, as shown in Table 4.

Compared to these reference levels the samples of sediment and landfil collected at
locations in or below the area of the Kumtor Gold Mine, predominantly exhibit element
concentrations similar to the reference concentrations (e.g. cadmium, copper, chromium,
iron, nickel, vanadium, zinc). Higher levels were found in some samples for arsenic, barium,
manganese, and selenium.

The element concentrations in the sediment of Barskoon River under the bridge, where a
trucktransporting sodium cyanide crashed into the rover in May 1998, were within the range
of the reference concentrations.

In summary, it can be stated that the concentrations of elements and cyanide that were
determined in the sampies of sediment and landfill in this study, are within the range of
elerment concentrations generally found in the continental earth’s crust.

The data do not provide evidence of the presence of sediments and landfill with undue high
concentrations of toxic elements and cyanide at the sampling locations of this study.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
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Table 3. Concentration of elements and cyanide in samples of sediment and landfill
collected in the area of the Kumtor Gold Mine.

3K1s | SK3s | SK4s | SK7s | SK8s | SK9s
=uletof | Outet Rver | Outlet | 998
Parameter | Unit | v | Lysyi m “Chon | southwest ﬂl-(vfmtur
_ ke Glacier Sary Tor” | open pit River
antimony mg/kg )5 1,6 0.9 1,3 1,0 1,1
arsenic mglkg az 1 22 24 16
barium mglkg 174 319 297 116 207
cadmium ma'kg 0,20 | <« 0,20 | <020 0,21 < 0,20 | <020
copper mgkg | 96 59 21 41 37 30
chromium mgkg | 7.4 | 18 12 32 13 20
cobalt mg/kg e 19 7,7 20 19 13
iron g/kg § 36,0 29,4 39,2 38,4 28,6
lead makg | 3.2 10 6,3 17 1.7 1
manganese | mglkg 657 374 870 1130 674
mercury mofkg <040 | <010 | <070 | <010 | <010
molybdenum | mg/kg 54 . 3.3 6.7 2.2
nickel malkg’ | 42 17 52 51 33
selenium mglkg 6.5 4.1 2.5 3 2
silver mag/kg < 25 <25 < 2.5 <25 < 25
thallium mglkg < 0.5 < 0,5 <05 < 0,5 <05
vanadium mg/kg 18 30 38 25 28
zinc mg/kg 46 35 73 34 50
cyanide tolal | mg/kg < 0,1 < 0,1 < 0,1 <01 < D1
cyanide free | mg/kg < 0.1 < 0,1 < 0,1 < 0.1 < 0,1
boron mgkg | <12 <12 =12 <12 <12

*) Not affected by acitivities of the Kumtor Gold Mine
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Table 3, Part 2. Concentration of elements and cyanide in samples of sediment and landfill
collected in the area of the Kumtor Gold Mine.

]

SK10s
Outiet
Parameter | Unit central
open pit
antimony ma/kg 1.8
arsenic mg/kg 27
barium mglkg 275
cadmium mgkg | < 0,20
copper mg/kg 53
chromium mg'kg 26
cobalt mg/kg 21
iron glkg 42,5
lead ma/kd 20
manganese | mg/kg 1100
mercury mghkg | < 0,10
molybdenum | mg/kg 4,1
nickeal mo/kg 55
selenium mg'kg 33
silver mgkg-| < 2,6
thallium mglkg < 0.5
vanadium mg/kg 34
zinc ma/kg 73
cyanide total | mg/kg = 0.1
cyanide free | mgikg < 0,1
boron mg/kg <12

SK13s SK 141 SK 151 aﬁmg-}
Landl | Landfitin | Lanomin | go
tailings the Kumtor | the Kumtor
dam river valley | river valley |
1,2 0,51 0,64
19 8 12
436 159 315
< 0,20 =0,2 =02
33 17 24
18 14 36
12 6.9 10
36,1 197 259
10 6.6 13
BODG 453 518
< 0,10 <01 <01
3.8 0,96 0,99
30 16 27
1.7 <1 1.8
<25 =25 =25
<05 <05 <05
30 20 35
49 40 56
< 0.1 =01 <0,1
< 0,1 <01 <0,1
<12 =12 <12

*) Not affected by acitivities of the Kumtor Gold Mine
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Table 4. Comparison of the element concentrations in the sediment samples SK 1s, SK 12s,
and SK 16s with average element concentrations in abundant rock species and in the conti-

nental earth's crust.

SK1s | SK12s | sk1gs | Aversge concentation ccordingto
parameter | Unt | Poto | Aabel |BaOOn grses| GMC | imestones | Cortnere
antimony makg| =< 0.5 0.56 0.47 0,13 1.8 Q.02 0.1
arsenic makg| 3.7 13 16 10 15 2,5 31 |
cedmium |mgikg| < 0,20 | <0,20| <02 | 6,13 | 0,1 0,16 0.1
copper mgkg | 9.8 28 22 | 45 13 4 25
chromium | mghkg| 7.4 34 19 | 90 12 1 126
cobalt makg| 4.1 12 74 | 18 4 2 24
Iron ghkg | 13,1 | 30,9 | 280 | 48 20 15 43
lead malkg | 3.2 16 75 | 22 32 5 15
manganese | mglkg| 316 §72 | 436 | 850 | 325 700 716
'mercury  |mglkg] < 0,10 | <0,10| 0,10 | 0,46 | 0,03 0.03 0,04
molybdenum | mgfkg| 0,67 | 063 | <056 | 1.3 | 1.8 0.4 1.1
nickel mgkg| 9.5 28 16 | 68 7 15 56
selenium | makg| 1.6 1,5 1.9 | 05 | 0,04 0,19 0,1
thalium  |mgkg| <06 | <06 | <06 | 0,7 1,1 0,05 05
| vanadium | mglkg 12 40 26 130 94 20 98
| zinc mgkg |- 27 72 44 | 95 50 23 65

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
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7.3 Aqueous ﬂu'atu of sediments and landfill

The samples of sediment and landfill were subjected to aqueous elution according to DIN
38414 — SV. The eluates were analysed for various elements, amomonia, and various
anions. The results of these analyses are presented in Table 5.

The results show that — apart from sulfate, fluoride, ammonia, and iron - the concentration of
the analytes in the aqueous eluates are very low. This can be explained by the fact, that
most trace elements occurring in minerals, rocks and sediments are tightly fixed in the crystal
structure of the rock-forming silicates and oxides.

The presence of sulfate appears to result from the oxidation of sulfidic metal compounds
such as pyrite, which occur in the rocks and which are mobilized by the mining and milling
operations,

The data do not provide evidence of undue high concentrations of cyanide and toxic
elements in the eluates of sediments and landfill at the sampling locations of this study.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umwelthyglene und Toxikologie



Analysis of surface water, sediment, landfill, and sludge
collected from the Kumtor Gold Mine area, Kyrgyz Republic

Page 18 of 27

Table 5. Concentration of ammonia and various elements and anions in the aqueous eluates

of sediment and landfill.

SK4s SKT7s SKés SK9s
Parameter | unit Hydroposten ?.?"m sn?t:ﬁm tBl::j &fl:'lﬁrr

open pit River

antimony | mgfl | 0,001 0.002 < 0,001 | 0,001
arsenic mgil < 0,001 = 0,001 < 0,001 < 0.001
barium mgl § 0.027 0,025 0.008 0,023
cadmium mg/l < 00001 | < 00001 | < 0,0001 | < 0.0001
copper mag 0.002 < 0,001 < 0,00 < 0.001
chromium mg/l < 0,00 < @00 < 0,001 < 0,001
cobalt i mg/l 0,0004 < 00001 | < 00001 | < 0,0001
Iron mg/l 0,38 < 0,05 < 0,08 < 0,06
lead mag/l < 0,001 < 0,001 < 0,001 < 0,001
manganese | mg/l 0.013 0,008 < 0,001 0,003
mercury mgfl | < 00002 | = 0,0002 | < 00002 | < O,0002
molybdenum | mafl | 0,010 0,022 0,011 0,010
nickel mg/l < 0,001 < 0,001 < 0,001 < 0,00
selenium mgi i 0,002 < 0,001 < 0.001 < 0.0
silver mol | < 0001 | < 8001 | < 0001 | < 0001
thallium mgl | < 00001 | < 00001 | < 0,000 | < Q.0001
vanadium mgh | 0,0009 0,0004 0,0002 0,0004
zing mg/l < 0,005 < 0,005 < 0,008 < 0,008
cyanide total | mg/l < 0,0 < 0,01 < 0,01 < 0,01
cyanide free | mg/l < 0,01 o .01 =001 < 0.0
sulfal mghl | 12,0 36.0 32.0 9.0
nitrate mglh | < 2 5,70 <2 <2
ammonia mg/l 0,39 1.29 <0,05 0.08
boran mg/l 0,01 0,019 0,008 0,013
fluoride mg/ o189 0.29 0,16 0,23
chloride mg <5 <5 <5 <5
*) Not affected by acitivities of the Kumtor Gold Mine
Hygiene-institut des Ruhrgebiets,
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Table 5, Part 2. Concentration of ammonia and various elements and anions in the agueous
eluates of sediment and landfill.

.SK10s |SK12s* | SK13s | SK141 SK151 |[SK16s%)
Cutlet Spring KEri?:Eﬁger Krrﬁltl*:; r?:er
Parameter | Unit centre:;,[ ﬁﬁrlﬂbiﬂl LII"II:]‘?!' e 360 m 480 m gl

open pit a3 ta[ilgr;%s tge_.-luw the tlrslllow the Season
0l L | tailings dam | tailings dam
antimony mgfl 0,001 < 0001 < 0,001 < 0,001 < 0,001 = 0,08
| arsenic mg/l | < 0,001 0,001 < 0,001 < 0,001 < 0,001 0,002
‘barum | mgl 4 0029 | 0010 | 0,088 0,036 0,018 0,005
cadmium mg/l | < 0,0001 | =0.0001 | < 0,0001 | < 0,0001 < ‘00001 |< B,0001
| copper mg/l | < 0,007 < 0,001 < 0,001 0,001 < 0,001 < 000
chromium | mghl | < 0,001 | <0001 | <0001 | < 0001 | < 0001 | < 0001 |
cobalt i mgil | < 00001 | < 0001 0.0003 0.0004 < 0,0001 |= 0.00071|
iron n{qil < 0,06 < .05 < 0,08 = 0,08 < 0,05 0.20
lead | 'mgn [ <0001 <0001 | < 0001 | < 0001 | < 0001 | < 0001
manganese mg/l < 0,001 e 0.216 = 0,001 0.041 0,002
mercury mg/l | < 0,0002 | < 0,0002| < 0,0002| < 0,0002 | < 0,0002 | < 0.0002
molybdenum | ma/l 0,014 0,005 0,008 0,003 0,003 0,001
Inii:kei mgl < 0,001 | <0001 | < 0,001 < 0,001 < 0,007 < 0,001
!seienium mg/l | < 9,001 | = 80010 < 0,001 < 0,001 < 0,001 < 0,001
| silver mgl | < 0001 |=-0001) =< 0,001 < 0,001 < 0,001 < 0,001
thallium mgll | < 0,0001 | < 0,0001| < 0,0001| < 0,0001 | < 0,0001 |< 0,0001
| vanadium mg/l 0,0001 Q;Dﬁﬂg 0.0002 0,0003 0,0007 o.0007
zine mgll | < 0,005 | < 0,006 | < 0,005 | < 0,005 < 0,006 | < 0,005 |
cvanide total | mgl | < 0,01 < 0,01 =0.01 < 00 < DM < 0,01 |
cyanide free | mgh | < 0,01 | < 0.01 0018 | < 001 < 0,01 < 001 |
sulfat mg/l 28,0 8.0 24,0 111.0 17.0 <5
nitrate mgh |+ 3,5 g =2 2.5 <2 <2
ammonia mgh | <005 | 621 <0,05 < 0,05 0,12 < 0,05
boron mgll | 0013 | 0017 0,018 0,018 0,013 0,007
fluoride magil 0,3 0,58 0,24 0,38 0.3 [DRDZe
chioride mg/l <5 =5 7 35 17 < 5

*) Not affected by acitivities of the Kumtor Gold Mine
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7.4 Sludge from the tailings pond

The concentrations of ammonia and various elements and anions in the sludge of the tailings
pond (sample SK 5 s) and in the aqueous eluate of the sludge are presented in Table 6.

The concentrations of ammonia and various elements and anions in the sludge do not differ
from the composition of the samples of sediment and landfill that were analysed in this study.

The eluate exhibits rather high concentrations of sulfate, manganese, barium and fluoride.
The cyanid concentration in the sludge and in the eluate are very low.

The results do not provide evidence of undue high concentrations of cyanide and toxic
glements in the slidge of the tailings pond and the aqueous eluate prepared from this
sludge.

With regard to the great extension of the tailings pond It should be noted, however, that a
general conclusion cannot be drawn from the analysis of solely one spot sample.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
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Table 6. Concentrations of ammonia and various elements and anions
in the sludge of the tailings pond (sample SK 5 s) and in the aqueous
eluate of the sludge.

Dried sludge from the Agueous eluate of the
Parameter tailings pond dried sludge from the
tailings basin
antimony mgrkg 44 | mgl 0,008
Esenic mglkg 14 mg/l <0001 _F
| barium ma'kg 158 mg/l 0,058
cadmium mg/kg 0.56 mgl < 0,0001
copper mglkg | B9 mgfl < 0,001
chromium malkg 12 mg/l < 0,001
cobalt malkg 18 magl 0,004
iron mg/kg 50500 mall <0,0
lead ma'kyg 56 mg/| < 0,001
manganese mg'kg 1800 mg/| 0,254
mercury mglkg <01 mg/l < D.DDD?
molybdenum | mglkg 59 mg/l 0,013
nickel malkg 4z mg/l < 0,001
ge_lenium malkg 3 mg/l = (0,001
silver mg/kg <25 mg/l < 0,001
thallium ma/kg <05 mg/l < 0,0001
vanadium mg'kg 17 mgfl < (0,0001
zinc malkg 173 mall < 0,005
| cyanide total' malkg 0.9 mgl | 0.04
cyanide free maikg 0.6 mag/l < 0,01
sulfate mglkg n.d. ma/l 567
nitrate mgikg n.d. mg/l =2
ammonia ma/kg n.d. mag/l 0,41
boron mig'kg =12 magfl 0,018 N
Emide : malkg n.d: mag/l 0189
_Cﬁloride | ma’kg n.d. | mag/l | =5

n.d. = not determined
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8. Evaluation of the results

The results of this '-::tudy are based on the analysis of spot samples of water, sediment and
landfill collected in and downwards of the Area of the Kumtor Gold Mine and at some
locations that apparently are not affected by activities of the Kumtor Gold Mine. The
composition of the samples collected at places that are not affected by activities of the
Kumtor Gold Mine may be considered to reflect the natural geochemical composition of
surface water, rocks and sediments in this part of the Tien Shan Mountains.

8.1 Surface Watar'

The element concentrations and the cyanide and fluoride concentrations of the water
samples collected in or downwards of the Kumtor Gold Mine largely correspond to the
natural background levels. They exhibit, however, significantly increased concentrations of
sulfate, nitrate, ammonia, and chloride when compared to natural background levels. The
increased levels of sulfate presumably are related to the oxidation of sulfidic minerals such
as pyrrite, which are constituents of rocks and sediments in this area, and which are
mobilized by mining and milling. The origin of the increased levels of nitrate and ammonia is
unclear. One explanation could be that effluents from sanitary facilities of the camp of the
Kumtor Gold Mine discharge larger amounts of nitrate and ammonia into the environment.
Another source could be the use of explosives in gold miming.

The analyses of the water samples do not provide evidence of the presence of undue high
concentrations of cyanide and toxic elements in surface water at the sampling locations of
this study. The same applies to the water of the Kumtor River about 4,.9 km downwards of
the Kumtor Gold Mine.

As shown in Table 7 the water quality of the Kumtor River, the Arabel River and the
Barskoon River is largely in accordance with the limit values of the European Council
Directive 98/83/EC, of 3 November 1998 on the quality of water intended for human
consumption and with the Environmental Quality Standards of the Directive 2008/105/EC of
the European Parliament and of the Council of 16 December 2008 on environmental quality
standards in the field of water policy. Solely the water of the Kumtor river exceeds the limit
values for ammonia, iron and sulfate, and the water of Arabel River exceeds the limit value
for iron. Apart from these parameters and possibly moibrobiological parameters (which were
not determined in this study) the water of these rivers may be used as water 1o produce
water for human consumption and as water for feeding animals without concern. The
elevated levels of ammeonia, sulfate and iron do not represent a hazard for humans.
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Table 7. Evaluation of the quality of river water with regard to the limit values of the
European Directive for drinking water and the environmental Quality standards for

surface waters accortduing to EU Directive 2008/105/EEC.

v | Limit Value — SKow | SK12w | SK16w
Parameter Unit wﬁz:lp i K};mt%r{ Arabel | Barskoon
=l River River River
oH 65-95 : 8,65 8,5 8,31
conductivity | pSlem | 2500 1060 117.8 281
antimony mg/l 0,005 0,005 <{,001 =(0,001
Arsenic mg/l 0.01 0,002 0,001 0,002
cadmium mg/ 0,005 0.,0002 <0,0001 =0,0001 =0.0001
Copper mgfl 2 : 0,011 0,005 | 0,003
' chromium mgll 0.5 2 <0,001 0002 | <0001 |
Iron mgl | 02/05 : 1,05 1.77 0,05
| Lead mgl 0,01 0,007 0,002 0,002 | <0,001
| manganese mg/l 0,05 - 0171 0112 0,002
| mercury mall 0,001 0.00005 | <0,0002 | <0,0002 | <0,0002
Nickel mgil 0,02 0,02 0,019 0,002 | <0001
selenium mg/l 0,01 - 0,004 <0,001 =0,001
cyanidetotal | mgh | 05 . <0,01 <0,01 <0,01
cyanide free mgll 0.5 - <0,01 <0,01 <0,01
Sulfate ma/l 240 - 416 58
Nitrate mg/l 50 . 47 25
ammonia ma/l 05 - 4,34 0.1 0,09
Boron mg/l 1 - 0,006 <0,005 0.0
Fluoride ma/l 15 = 0,26 0,3 0,82
chloride mg/l 250 - g 6 <5

1) COUNCIL DIRECTIVE 88/83/EC of 3 November 1998 on the quality of water intended

for human consumption.

2) Annual Average Environmental Quality standard according to DIRECTIVE 2008/105/EC
of the Eurppean Parliament and of the Council of 16 December 2008 on environmental
guality standards in the field of water policy,

3) About 5 km downward of the Kumtor Gold Mine
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An ecotoxicological assessment of the quality of surface water was not part of this study.
This would require a more comprehensive analysis of samples of surface water in areas,
where aquatic organisms occur in surface water. The increased levels of sulfate, nitrate and
ammonia in the water of the Kumtor river about 5 km downwards of the Kumtor Gold Mine
appear to require a closer examination with regard to possible adverse effects on sensitive
aquatic organisms. Jt should be noted, however, that other sources may cause or contribute
to the increased levels of sulfate, nitrate and ammonia in this section of the river.

8.2 Waste water from the waste water treatment plant

The waste water sample (SK 6 w) exhibits a higher electric conductivity and increased
concentrations of antimony, arsenic, copper, cobalt, molydenum, ammeonia, sulfate, boron,
and fluoride when compared with the surface water samples. The most pronounced
differences were found for antimony, copper and molybdenum. According to the analytical
results there is no evidence of the presence of undue high concentrations of cyanide and
toxic elements in the analysed waste water sample.

The results of the chemical analyses from the waste water treatment were also evaluated
according to the limit values of the German Ordinance on Waste Water, Annex 51, which
refer to waste water and seeping water from waste disposal sites. Since there exist no
specific limit values for waste water from gold mining these limit values were applied just for
orientation (see Table 8).

As shown in Table 2 the concentration of elements and cyanide measured in the waste
water from the waste water treatment plant are significantly below the limit values of the
German Ordinance on Waste Water, Annex 51.

8.3 Sediments and landfill

The samples of sediment and landfill collected at locations in or below the area of the Kumtor
Gold Mine, predominantly exhibit element and cyanide concentrations in the range of the
reference concentrations. Higher levels were found in some samples for arsenic, barium,
manganese, and selenium. That means, that the composition of these materials largely
corresponds to the range of natural geochemical background levels, which are typical for this
mountain area.

The analytical results do not provide evidence of the presence of sediments and landfill with

undue high concentrations of toxic elements and cyanide at the sampling locations of this
study.
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Table 8. Results of physicochemical and chemical analyse of the waste water sample
from the wastewater treatment plant; mixed sample collected from the two pipes

‘ Limit value
Waste water | according to the
Parameter | Unit | a5t | Ordinance on
treatment waste water
Annex 51
pH ' 6,88 n.s.
coductivity MSlem 3210 n.s.
antimaony mg/l 0,041 n.s.
arsenic mg/l 0,008 0,1 ]
barium mg/l .03 n.s.
cadmiurm mg/l 0,0003 5 |
copper : mig/l 0,088 .5
chromium mig/l < 0,001 05
| cobalt mg/| 0,0789 n.s.
iron mag/l 0,18 n.s.
Jead mg/l <0,001 | e
Eﬁnganasa g/l 0,083 n.s.
mercury | mig/l =<0,0002 0,086
molybdenum mg/l 0,338 n.s,
nickel mg/l 0,006 1
sn.fleniurn g/l 0,015 n.s.
:iivar mig/| < 0,001 n.s.
;allium mg/l | < 0,0001 A:E:
va ki — 0,0003 e
zine | men <0,008 2
cyanide total mg/l Q.03 n.s.
cyanide free mig/l 003 0,2
sulfate g/l 1483 n.s.
nitrate mig/l 67 s,
| ammonia mig/| 17.6 n.s.
boron ' r'n;;'r 0,027 n.s.
fluoride mag/| 0,34 _ n.s.
_:-,E:.Ioride mg/l 24 n.s.

n.s. = not specified
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The analysis of the sediment of Kumtor River about 4,9 km downwards of the Kumtor Gold
Mine also does not provide evidence of the presence of undue high concentrations of toxic
glements and cyanide at this sampling location. The same applies to the sediment of
Barskoon River at the place, where a truck transporting highly toxic sodium cyanide crashed
into the Barksoon river in May 1998.

The aqueous eluates of the sediments exhibit very low element concentrations and also
rather low concentrations of anions such as cyanide, sulfate, nitrate, fluoride and chloride. In
general, the concentrations are much lower than those measured in the surface water
samples. i

8.4 Sludge from the tailings pond

The sludge of the tailings pond exhibits high concentrations of iron and manganese. The
concentration of cyanide and toxic elements are rather low. The eluate shows high
concentrations of manganese and barium. The concentrations of toxic elemlents and cyanide
in the eluate are also very low.

The results do not provide evidence of undue high concentrations of cyanide and toxic
elements in the sludge of the tailings pond and the aqueous eluate prepared from this
sludge. With regard to the great extension of the tailings pond it should be noted, however,
that a general conclusion cannot be drawn from the analysis of solely one spot sample.

]

9. Concluding remarks

It should be emphasized that this study, which is based on the analyses of a very limited
number of spot samples, should be regarded solely as a study for orientation performed by
independent experts. The results of this study should be compared with the results of the
comprehensive environmental monitoring activities of the Kumtor Gold Mine, which are
published in the annual environmental reports. A comprehensive evaluation of the risks to
human health and to the environment that could be associated with the activities of the
Kumtor Gold Mine should be based on all analytical and geophysical data available. This
should be accomplished in a joint effort of experts of the Kumtor Gold Mine, independent
experts, representatives of the government and of the parliament of the Kyrgyz Republic, and
representatives of environmentalists.

Hygiene-Institut des Ruhrgebiets, Gelsenkirchen
Institut fir Umwelthygiene und Toxikologie
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Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

_\_‘-\_\_‘_‘-q_
_ Probe SK1W Untersuchungsmethode

Parameter :
Antimion Sb gl < 0,001 DIN EN 150 17284-2
Arsen As mg/l 0,002 DIM EN 150 17294-2
Barium Ba mg/l 0,108 DIN EN IS0 17234-2
Cadmium Cd gyl < 00,0001 DIN EN 150 17254-2
Kupfer ' Cu mg 0,005 DIN EM 150 17224-2
Chram Cr mg/l 0.002 DIN EN 150 17284-2
Kaobalt Co mafl 0.0019 DIN EN IS0 17294-2
Eizen Fe mafl 2,79 DIN EN 150 17294-2
Blei Fb mg/l 0,005 DIN EN IS0 17294-2
Mangan Mn mg/l 0,103 DIN EN 150 17294-2
Cuecksilber Hg g/l < Q0002 DI EN 1483
Molybdan . Mo mg/l < 0,001 DIN EN IS0 17294-2
Nicksl Mi mg/l 0,002 DIN EN IS0 17294-2
Selan Se mg/l < 0,001 DIN EN 150 17284-2
Silbar Ag mg/l < 0001 DIN EN 150 17234-2
Thallium Tl mg/l < 00,0001 DIN EM ISO 17284-2
Vanadium v mgyl 0,0038 DIN EN IS0 172584-2
Zink Zn mg/l 0.014 DIN EN IS0 17294-2
Gold Au mg/l < B DIN EN IS0 17294-2
Bor B mag/l < 0,006 DIN EN IS0 17294-2
Cyanid, ges. CN- mag/l < 001 DIN EN IS0 14403
Cyanid, 1.1r. ChN mg/l < M DiN EN 150 14403
Sulfat 50.* g/l 14 DIN EN 150 10304-1
Mitrat NOy mg/l < 2 DIN EN IS0 10304-1
Fluorid F mg/l 0,23 DN EN 150 10304-1
Chiorid ! cr mg/l < 5 DIN EN 1SO 10304-1
Ammonium NH,™ gl 0,08 DIN EN IS0 11732

Trager des Hygiene-Instituts: Verein zur Bekdmpfung der Volkskrankheiten im Ruhrkohlengebiet .V, Gélsenkirchen
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institut fir Umwaelthyglens und Toxikologie

Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

Antimon mgil < 0,00 DIN EN IS0 17294-2
Arsen mg/! 0,002 DIN EN IS0 17294-2
Barium mg/ 0,082 DIN EN IS0 17294-2
Cadmium mgfl < 00001 DIN EN IS0 17294-2
Kupfer mgfl 0,004 DIM EN IS0 17284-2
Chrom gyl 0,002 DIN EN ISO 17224-2
Kobalt mg/l 00016 DIN EN IS0 17284-2
Eisen mg/l 2,58 DIN EN IS0 17294-2
Blei mg/l 0,004 DIN EN 150 17284-2
Mangan mgfl 0,076 DiN EN IS0 17284-2
Quecksilbar mig/l < 0,0002 DIN EN 1483
Molybdin mg/l < 0,007 DIN EN ISC 17284-2
Nigke! ma/l 0,002 DIN EN IS0 17284-2
Selan Se magll < 0,00 DIN EN IS0 17284-2
Silber Ag mg/l < 0,001 DIN EN IS0 17284-2
Thallium Tl mg/l < 0,00M DIN EN I1SD 17294-2
Vanadium v ma/l 0,0036 DIN EN IS0 17294-2
Zink Zn mgll 0,014 DIN EN 1S0'17294-2
Gold B magll < 0 DIMN EN 150 17284-2
Bor B mgfl < 0,006 DiN EN 1SO 172084-2
Cyanid, ges. " CN- mgh < 0M DIN EN IS0 14403
Cyanid, Lir. CN mgi < 0.0 DiN EN ISO 14403
Suifat mg 13 DIN EN 15O 103041
Nitrat mgil 2.0 {DIN EN I1SO 10304-1
Fluorid mgi 0,20 DIN EN 150 10304-1
Chiorid mg/l < 5 DIN EN ISO 10304-1
Ammanium mgi < 0,05 DIN EN 150 11732

Trager des Hyglene-Instituts: Versin zur Bekimpfung der Volkskrankheiten im Ruhrkohlengsbiet e.V., Gelsenkirchen
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Projekt: Kumtor Goldmine, Kirgistan
hier; Wasseruntersuchungen
(Probeneingang: 15.10.2012)

AntEmon Sb mg/l < 0,001 DIN EN IS0 17224-2
Arsen As mg/l < 0,001 DIN EN ISO 17294-2
Barium Ba mg/l 0,031 DIN EN ISO 17284-2
Cadmium Cd ma/l < 00001 DOIN EN IS0 17294-2
Kupfer Cu mag/l 0.002 DIN EN IS0 17294-2
Chrom Cr mgil < 0,001 DIN EN IS0 17284-2
Kobalt Co mgil 0,0005 DIN EN ISO 17284-2
Ersen Fe mg/l 0,210 DIN EN ISO 17284-2
Blei Pb mgil < 0,00 DIN EN ISO 17284-2
Mangan Mri mg/l 0.046 DIN EN IS0 17294-2
Quecksitber Hg mg/l < 0,0002 DIN EN 1483
Molybdan Mo mg!l 0,006 DIN EN ISO 17284-2
Nickel Ni mg/l 0.012 DIN EN 1SO 17294-2
Selen Se mg/l 0,002 DIN EN ISO 17284-2
Silber Ag mg/l < 0,00 DIN EN IS0 17284-2
Thallium T mgl < 00,0007 DIN EN 1SO 17294-2
Vanadium v mgi 0,0001 DIN EN ISO 17294-2
Zink Zn mg/l < 0,005 DIN EN 1SO 17294-2
Gold Au mafl < 0.1 DIN EN IS0 17284-2
Bor B mgil 0.007 DIN EN ISO 17284-2
Cyanid, ges. CN- mg/ < 0N DIN EN ISO 14403
Cyanid, |.fr. CN mg/l < 00N DIN EN 150 14403
Sulfat s0," mg/l 602 DIN EN IS0 10304-1
Nitrat NO; mag/l 12 DIN EN ISO 10304-1
Fluorid F mg/l 0,17 DIN EN 1SO 10304-1
Chiond cr mgi -] DIN EN ISO 103041
Ammonium NH,* mgi 0,06 DIN EN ISO 11732

Trager dés Hygiens-instituts: Verein zur Bekdmpfung der Volkskrankheiten im Rubriohlengebiet 2.V, Gelsenkirchen
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Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

Antimon Sk mag/l 0,604 DIN EN IS0 17294-2
Arsen As ma/l 0,002 DIN EM 150 17284-2
Barium Ba mg/l 0,054 DIN EN IS0 17294.2
Cadmium Cd mgfl < 0,000% DIN EN 150 17294-2
Kupter Cu mal 0,012 DIN EN 1SO 17294-2
Chrom Cr mgi < 0.001 DIN EN IS0 17294-2
Kobalt Co mgi 0,0096 DIN EN IS0 172094-2
Eisen Fa mgil 1.21 DIN EN IS0 17284-2
Blei Pb mg/l 0.002 DIN EN 1SO 17294-2
Mangan Mn mg/l 0,063 DIN EN SO 17294-2
Quecksilber Hg mgll < 00,0002 DIN EN 1483
Maolybdan Mo mg/l 0,038 DIN EN IS0 17294-2
Nickel Ni mgil 0,002 DIN EN IS0 17294-2
Selen Se mgll 0.002 DIN EN 1SD 17294-2
Silber Ag mgh < 0.001 DIN EN IS0 17294-2
Thallium T mgA < 0,0001 DIN EN IS0 17294-2
Vanadium v mg/ 00016 DIN EN ISO 17294-2
Zink Zn mg/l 0,008 DIN EN ISO 17284-2
Gold Au mg/l < 0 DIN EN 180 17294-2
Bor B mgil 0.007 DiIN EN IS0 17294-2
Cyanid, ges. CN- mg/l < 0.01 DIN EN 1SO 14403
Cyanid, 1ir. CN mg/l < 00 DIN EN ISO 14403
Sulfat SO, mglt 2 |DIN EN 1SO 10304-1
Nitrat NOy mgil < 2 DIN EN I1SO 10304-1
Fluorid F mgl 0,27 DIN EN 1S0 10304-1
Chilorid cr mg 8 DIN EN 120 10304-1
Ammanium NH,* mg/l 2,20 DIN EN IS0 11732

Trager des Hygiene-Instituts: Verein rur Bek@mpfung der Volkgkrankheiten im Ruhrikohlengebiet o.V., Gelsenkinchen
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Projekt: Kumtor Goldmine, Kirgistan
hier; W
(Probenseingang: 15.10.2012)

3 II B '{]:'l' : Pien :
— - IR
Antiman Sb mg/l 0.041 DIN EN IS0 17284-2
Arsen As mg/l 0,008 DIN EN IS0 17294-2
Barlum Ba mgi 0,030 DIN EN 1SO 17284-2
Cadmium : Cd mg/l 0,0003 DIN EN ISO 17294-2
Kupfter Cu mgil 0.088 DIN EN ISO 17294-2
Chrom Cr mg/l < 0.0 DN EN IS0 17294-2
Kobalt Co mgil 0,0789 DIN EN 1SO 17294-2
Eisen Fe mg/l 0,180 DOIN EN IS0 17294-2
Blei Pb mg/l < 0,00 DIN EN IS0 17294-2
Mangan M mig/l 0,083 DIN EN IS0 17284-2
Quecksilber Hg mg/l < 00002 DIM EN 1483
Molybd8n Mo mg/l 0,338 DIN EN IS0 17294-2
Nickel Ni mg/l 0,006 DIN EN IS0 17294-2
Selen Se mafl 0,015 DIN EN IS0 17294-2
Silber Ag mg/l < 0,00 DIN EN 150 17294-2
Thallium T mg < 10,0007 DIN EN 1SO 17294-2
Vanadium v mg/l 0.0003 DIN EN ISO 17284-2
Zink Zn mg/l < 0,006 DIN EN ISO 17284-2
Gold 0 Au mgl < 0 DIN EN 150 17294-2
Bor B mgi 0,027 DIN EN 150 17294-2
Cyanid, ges. CHN- mg/l 0,03 DIN EN IS0 14403
Cyanid, 1.fr. cN mg/l 0,03 DIN EN 180 14403
Sulfat s0,.* ma/l 1483 DIN EN ISO 10304-1
Nitrat NCy mg/l &7 DIN EN ISO 10304-1
Fluorid F mg/l 0,34 DIN EN IS0 10304-1
Chiorid cr mgil 24 DIN EN 1SO 10304-1
Ammaonium NH, " mgfl 17.6 DiN EN IS0 11732

Trége: des Hygiene-Instituts; Versin zur BekBmptung der Volkskrankheiten im Ruhrkohlengebist e.V., Gelsenkirchon
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Antimon
Arsen
Barium
Cadmium
Kupfer
Chrom
Kobalt
Eison

Blwi
Mangan
Quecksllber
Molybdén
Nickel
Selen
Silber
Thallium
Vanadium
Zink

Gold

Bor

Cyanid, ges,
Cyanid, L.fr.

Sulfar
Nitrat
Fluorid
Chilorid

Ammonium
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Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

0,008
0.003
0.081
0.0002
0,004
0,001
0,0150
1.85
0,003
0,957
< 0,0002
0,063
0,123
0,014
< 0,001
< 10,0001
00016
0,006
< 01
0.011

< 0.
< 00

1088

250
0,78
13

13,3

DIN EN IS0 172084-2
DiN EN ISO 172084-2
DIN EN IS0 172984-2
DIN EN ISO 17284-2
DIN EN 1SO 172084-2
DIN EN 1S0 17294-2
|DiN EN ISO 17294-2
DIN EN IS0 17294-2
DiM EN IS0 17284-2
DIN EN I1SO 17294-2
DIN EN 1483

DIN EN IS0 17294-2
DIN EN IS0 17294-2
|BiIN EN IS0 17284-2
DIN EN 150 17294-2
|DIN EN 1SO 17284-2
DIN EN IS0 17294-2
DIN EN ISO 17294-2
DIN EN IS0 17294-2
DiN EN ISO 17284.2

DIN EN 150 14403
DIM EN IS0 14403

DIN EN IS0 10304-1
DIN EN ISO 10304-1
DIN EN 1SO 10304-1
DIN EN ISO 10304-1

|DIN EN IS0 11732

Trager des Hygene-Instituts: Versin zur Beldmplung der Volkskrankheiten im Rubrkohlengebiet .V., Gelsenkirchen
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Argen
Barium
Cadmium
Kupter
Chrom
Kobalt
Eisen

Blai
Mangan
Quecksilbar
Molybdin
Nickasl
Selen
Sitber
Thallium
Vanadium
Zink

Gold

Bor

Cyanid, ges,
Cyanid, 1.1,

Sulfat
Nitrat
Fluorid
Chiorid

Ammonium

mgil
mg/l
mg/l
mgl
mg/l
mg/l
mg/l
mg/l

mg/l

mg/l
mg/l

mg/l
mg/
mg
mg/l

Projekt: Kumtor Goldmine, Kirgistan

Wasseruntersuchungen
(Probeneingang: 15.10.2012)

hier:

< 0N
< 0.

1185

284
0,18
12

145

DIN EN IS0 17254-2
DIN EN IS0 17284.2
DiN EN 150 17294-2
DIN EN IS0 17294-2
DIN EN IS0 172394-2
DIN EN IS0 17294-2
DIN EN IS0 17284-2
DIM EN IS0 17284-2
DIN EN 1SO 17284-2
DIN EN 150 17294-2
DIN EMN 1483

DIN EN IS0 17284-2
DIN EN 1SO 17294-2
DIN EN IS0 17294-2
DiN EN 1SO 17294-2
DIN EN IS0 17294-2
DIN EN ISD 17284-2
DIN EN IS0 17294-2
DIN EN ISO 17294-2
DIN EN IS0 17284-2

DIN EN IS0 14403
DIN EN 150 14403

DIN EN 180 10304-1
DIN EN 150 103041
DIN EN 150 10304-1
DIN EN 1SO 10304-1

DIN EN IS0 11732

Trager des Hyplene-Instituts: Versin zur Bekmptung der Volkskrankheiten im Ruhrkohlengebiet u.V., Gelsankirchen
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Institut fOr Umwaelthygiene und Toxikologie
Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)
- Probe SK11W Untersuchungsmethode
Parameter
Antimon Sb mg/l 0,007 DIN EN IS0 17294-2
Argan As mgi 0.003 DIN EN IS0 17284-2
Barum Ba mg/l 0.060 DIN EN IS0 17294-2
Cadrmium cd mg/l < 00001 DIM EN ISO 17284-2
Kupter Cu mg/l 0.006 DIN EN IS0 17294-2
Chrom Cr mg/l < 0,001 DIN EN IS0 17294-2
Kobalt Co mg/l 0.0054 DIN EN ISO 17294-2
Eison Fe mg/ 1,29 DIN EN ISO 17294-2
Blel Pb mg! 0.001 DIN EN ISO 17294-2
Mangan Mn mg/l 0,310 DIN EN IS0 172942
Quecksilber Hyg mg/l < 0,0002 DIN EN 1483
Maolybdlin Mo gl 0,038 DiN EN 150 17284-2
Nickel Ni mg!| 0,026 DIN EN IS0 17294-2
Salen Se ma/l 0,002 DIN EN IS0 17294-2
Silber Ag g/l < 0,001 DIN EN 150 172984-2
Thallium T mg/l < 0,0001 DIN EN 150 17294-2
Vanadium v mg 0.0008 DIN EN 150 17284-2
Zink Zn mg/l 0.008 DIN EN ISO 17294-2
Gold Aus ma/! < 0,1 DIN EN ISO 17294-2
Bar B mg 0.007 DIN EN IS0 17284-2
Cyanid, ges CN- mig/l 0.05 DIN EN 1ISO 14403
Cyanid, 1,1r, CN mg/l 0,04 DIN EN 150 14403
Sulfat S0 mgl 344 DIN EN 1SO 10304-1
Nitrat NOy mg/l 118 DIN EN IS0 10304-1
Fluorid F mg/l 0,20 DIN EN I1SO 10304-1
Chiarid cr mig/l 5 DIM EN 1SO 10304-1
Ammonium NH.® mgh 15.0 DIN EN ISD 11732

Trbger des Hyglene-Instituts: Verein zur BekBmplung der Volkskrankheiten tm Rubrkohlengebiet e.V., Gelsenkirchen
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Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
{Probeneingang: 15.10.2012)

P ] A

B Probe | SK12W Untersuchungsmethode
Parameter
Antimon &b mag/l < 0,001 DIN EN 150 17294-2
Arzan Az mig/l 0,001 DIM EN 150 17254-2
Barium Ba mag/l 0.022 DIMN EN 150 17294-2
Cadmium Cd mig/l < Q0007 DIMN EN IS0 17284-2
Kupfer Cu mg/l 0,005 DIM EN IS0 17234-2
Chrom Cr gyl 0,002 DIM EM 150 17254-2
Kebalt Co gyl 0,0013 DIN EN 150 17234-2
Eizan Fa mg!l 1.77 DIM EN 150 17294-2
Blei Pb mig/l 0,002 DIMN EN IS0 17224-2
Mangan Mn gl 0,112 DIM EN 150 17284-2
Quecksilber Hg mg/l < 0,0002 DIN EN 1483
MolybdEn Mo mgil 0,001 EIN EN IS0 172534-2
Mickel Mi gyl 0,002 DIMN EN 150 17294-2
Salan Se mig/l < 0001 DIMN EN 150 17284-2
Silber Ag magyl < 0.0 DIN EN IS0 17294-2
Thallium Tl mg/l < 00001 DIMN EN 150 17284-2
Vanadium v mg/| 0.002 DIN EN IS0 17294-2
Zink Zn mg!l 0,006 DIM EN 150 17294.2
Gold Au gyl = ‘B1 DIN EN 150 17254-2
Bor B mg/l < 0,008 BIN EN 150 17284-2
Cvyanid, ges. CM- migi| < B DIN EN IS0 14403
Cyamid, [.fr. CN mg/l < 0.0 DiN EN 150 14403
Sulfat 80> mg/l g DIN EN S0 10304-1
Nitrat NO; mgil 2.0 DIN EN IS0 10304-1
Fluorid F g/l 0,30 DIN EN IS0 10304-1
Chiorid & i g/l 6 DIN EN 150 10304-1
Ammonium NH,; " mig/l 0,10 DIN EN 150 11732

Trager des Hygiene-Instituts: Verein zur Bekampfung der Volkskrankheiten im Ruhrkohlengsebiet e.V., Gelsenkirchen
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Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

R ~ Probe SK13w Untersuchungsmethode
Parameter e !

Antimon Eb mg/l < 0,001 DIN EM IS0 17204-2
Arsen ' As mg/1 0.001 DIN EN 1SC 17284-2
Barium Ba mig/ 0.056 DIN EN IS0 17284-2
Cagmium Cd migs < 0.,0001 DIN EN IS0 172984-2
Kupler Cu mg/ 0,004 DIN EN IS0 17284-2
Chrom Cr mg/l < 0,001 DIMN EN IS0 17294-2
Kobalt Co mg/l 0.0035 DIN EN IS0 17294-2
Eison Fe mig/l 1,66 DIN EN IS0 17294-2
Blai Po mg/l 0,002 DIN EN SO 172984-2
Mangan ' Mn mgil 0.233 DIN EN IS0 17294-2
Quacksilber Hg migfl < 0,0002 DIN EN 1483
Molybdiin Mo ma/l < 0.6 DIN EN IS0 17294.2
Mickel i mgil 0,002 DIN EN 180 17284-2
Selen Se mg/l < 0,001 DIN EN IS0 17294-2
Silber Ag mg/l < 0,001 DIN EN 1SO 17294-2
Thallium Tl mig/l < 10,0001 DIN EN I1SO 17294-2
Vanadium v mgA 0.0014 DIN EN IS0 172984-2
Zink A e mgh | < 0,005 |DINENISO 17294.2
Gold Au mg/l < 01 DIMN EN IS0 17294-2
Bor B mg/l 0.010 DIN EN IS0 17284-2
Cyanid, ges, CN- mg/l < 0.0 DIN EN ISO 14403
Cyanid, 1.1 CN g/l < 0.01 DIN EN 150 14403
Sulfat - 80" mgil 578 DIM EN IS0 1030441
Nitrat NOy mg/l 2,7 DIN EN 150 10304-1
Flugrid F mg/l 0,22 DIN EN 1SO 10304-1
Chiorid cr mg/l 178 DIN EN IS0 10304-1
Ammaonium NH.” mg/ < 0,05 DIN EN 1SO 11732

Trger des Hyglene-Instinets; Verein zur BakBmptung der Volkskrankhemen im Ruhrkohlengebiet @.V.. Gelsonkirchen
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Institut fir Umwelthygiene und Toxikologis
L}

Projekt: Kumtor Goldmine, Kirgistan
hier: Wasseruntersuchungen
(Probeneingang: 15.10.2012)

Tr——

R : Probe SK16W Untersuchungsmethode
Parameter L -
Antimaon 3b g/l < 0.0 DIM EN 150 172842
Arsen As mg/l 0,002 DIN EN 150 17284-2
Barium Ba mig/ 0,019 DIN EN 150 172594-2
Cadmium ' Cd mg/l < 00,0001 DIMN EM IS0 17284-2
Kupfer Cu mg/l 0,003 DIM EN 150 17294-2
Chram Cr rrgil < 0,001 DIN EN 150 17284-2
Kobalt Co mg/l < 0,0001 DIN EN IS0 17294-2
Eigan Fe mg/l 0,080 DIN EN IS0 17284-2
Bilet Pb mgy/! < 0,001 DiMN EN ISD 17294-2
Mangan Mn mg/l 0,002 DIN EN IS0 172584-2
Quecksilber Hg mg/l = 00,0002 DIMN EN 1483
Molybd&n A Mo mg/l 0,007 DIN EM 150 1729&-2
Micke! Ni g/l < 0,007 DIN EM 150 17284-2
Salen Sa migil < 0,001 DIN EN IS0 17284-2
Silber Ag mg!l < 0,001 DIM EN IS0 17294-2
Thallium TI g < 10,0001 DIN EN 150 17284-2
Vanadium v mig/l 0.,0002 DIN EN IS0 172942
Zink Zn g/l < 0,005 DIN EN 150 172584-2
Gold . Au g/l < 0.1 DIN EM 150 17284-2
Bor B gyl 0,010 DIN EN IS0 17294-2
Cyanid, gas. CHN- mig/l = 4,01 DIN EM IS0 14403
Cyanid, Lfr. Ch mg/l = 0,01 DIN EN IS0 14403
Sulfat 50, rrigl 58 DIMN EN 150 10304-1
Mitrat NOy g 2.5 DIN EN 150 10304-1
Fluarid ; F: mg/l 0,82 DIMN EM 150 10304-1
Chlorid Cr g/l < B DIN EN IS0 10304-1
Ammmanigm NH, ™ mig/l 0,09 DIN EN IS0 11732

Trager des Hyglene-Instituts: Verein zur Bekdmpfung der Volkskrankheiten im Ruhrkohlengebist e.V., Gelsankirchen
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HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN
Institut for Umwaelthygiene und Toxikologie

Annex VI, Page 1 of 13

Projekt: Kumtor Goldmine, Kirgistan
higr: Sediment- /| Bodenuntersuchungen
{Probeneingang: 15.10.2012)

\\\\

Probe SK1S Untersuchungsmethode
Parameter
Eluatanglyse DIN 38414-54
pH-Wart 8.87 DIN 38404-C5
Antimon Shb mg/l < D001 DIN EN IS0 17284-2
Arsen As mig/1 Q.00 CIN EN IS0 17294-2
Barium Ba mg/| 0,011 DIN EN 150 17294-2
Cadmium Cd mgfl | < 0.0001 |DINEN ISO 17294-2
Kupfer Cu ma/l | < 0001 |DINENISO 17284-2
Chrom Cr mg/l < 0,00 DIN EN IS0 17284-2
Kobalt Co mig/l < 00,0001 [DINENISO 17294-2
Eisen Fe mg/l 014 DIMN EN 1S0 17284-2
Blai ' Pb mall | < 0,001 |DINENISO 17294-2
Mangan Mn mg/l 0,003 DIMN EN 120 17294-2
CQuecksilbar Hg mg/ < 0,0002 |DIN EN 1483
Molybdén Mo mg/l < D00 DIN EN 150 17224-2
Nickel Ni mgll | < 0001 |DINENISO 17294-2
Selen Se mgi | <= 0001 |DINENISO 17294-2
Silber Ag mgfl | < 0.001 |DINENISO 172584-2
Thallium Ti mgll | < 00001 |DINENISO 17284-2
Vanadium Vv mg/l 0.0009 DIN EN ISD 17294-2
Zink &n mg/l < 0,005 DIN EN IS0 17284-2
Gold A mg/l < 0.1 DIN EN IS0 17224-2
Bor B mig 0,022 DIN EN ISO 17284-2
Cyanid, ges. CN- mgll | < 0.01 DIN EN IS0 14403
Cyanid, Lfr. CN mg/l < 0.01 DIN EN ISO 14403
Sulfat 50> man | < & DIN EN ISO 10304-20
Nitrat NO; mgl | < 2 DIN EN ISO 10304-20
Fluorid F mg/l 0,15 DIN EN IS0 10304-20
Chiorid cr mgll | < & DIN EN IS0 10304-20
Ammanium NH,~ mgfl | < 0,05 DIN EN 130 11732

Trage: des Hygiene-Institute: Verein zur Bekbmptung der Volkskrankheiten im Ruhekohlengabiet e.V., Gelsankirchen




HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN

Institut fir Umwelthygiene und Toxikologie

Annex V], Page 2 of 13

Projekt: Kumtor Goldmine, Kirgistan
hier: Sediment- /| Bodenuntersuchungen
{Probeneingang: 15.10.2012)

L Probe SK3s Untersuchungsmethode
Parameter i
Eluatanalyse DIN 38414-34
pH-Wert 8,25 OiIN 38404-CH
Antimon Sb mgfl | < 0001 |DINEMNISO 17294-2
Arsen Az mgfl | <= 0,001 |DINEMISO 17299-2
Barium ' Ba mg/l g.012 DIN EN 150 172324-2
Cadmium Cd mg/l < 000071 |DINEMISO 17294-2
Kupfer Cu mag/| = 0om DIN EN 150 17294-2
Chrom Cr mg/l = Q001 DIN EN IS0 17294-2
Kobalt Co mg/l | < 00001 |DINENISO 17284-2
Eisen Fe mgl | = Q.05 DIN EN 150 17294-2
Blei Fb mgll | < 0001 |DINENISO17294-2
Mangan Mn mgfl | <= 0,001 |DINENISO 17294-2
Quscksilbar ' Hg mall | < 0,0002 |DINEN 1483
Molybdan Mo mig/l 0,012 DIM EM 150 17294-2
Nickel Ni mgd | < Q001 |[DINENISO 17294-2
Salan Se mg/l | < ©001 CIN EN 150 17294-2
Silber Ag mg/l | < 0,001 |DINEN ISO 17294-2
Thallium Ti mgyl < 0,0001 |DINENISD 17234-2
Wanadium W mag/l 0,0001 DIN EN 150 17294-2
Zink Zn mgil | < 0,005 |DINENISO 17284-2
Gold Au mg/l | <« @1 DIN EN 150 17284-2
Bor B mgl 0,013 DIN EM 150 17294-2
Cyanid, ges, CN- mgll | < 0.0 DIN EN IS0 14403
Cyanid, |.fr. CN° mgfl | < 0,01 DIN EMN 150 14403
Sulfat s0,% mg/l | 30 DIN EN ISO 10304-20
Nitrat A NOy mgl | < 2 DIN EN 150 10304-20
Fluorid F mg/l 0,16 DIN EN 150 10304-20
Chiorid cr mgll | <= & DIN EN 150 10304-20
Armmonium NH,; " g/l < 0,056 DIN EN IS0 11732

Trager des Hygiene-Instituts: Verein zur Bekdmpfung der Volkskrankheitan im Aubrkablengebiet e.V., Gelsenkirchen




HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN
Ingtitut fir Urmweelthyglene und Toxikologie

Annex VI, Page 3 of 13

Projekt: Kumtor Goldmine, Kirgistan
hier: Sediment- [ Bodenuntersuchungen
{Probensingang: 15.10.2012)

==
i Probe | SK4S Untersuchungsmethode
Parameter
Eluatanalyse DIN 38414-54
pH-Wert 8.15 DIN 35404-C5
Antimon Sb mg/l 0,001 DIN EN IS0 17294-2
Argen As mg/l < 0,001 DiN EN 150 17294-2
Barium Ba mig/) 0.027 DIN EN IS0 17294-2
Cadmium Cd mp/l | = 0,0001 |DINENISO 17294-2
Kupfer Cu mg/l 0,002 DIN EMN IS0 17284-2
Chrom Cr mg/t | < 0,001 DIM EN 150 17294-2
Kobah Co g/l 0.0004 DIN EN IS0 17294-2
Eizen Fa mgl .38 DIN EN 150 17294-2
Blgi Pb mgf | < 0,001 |DINENISO 17294-2
Mangan Mn ma/l 0013 DIN EN IS0 17294-2
Quecksilber Hg mgfl | < 0,0002 |DINEN 1483
Malybdén Mo ma/l 0,010 DIN EN IS0 17284-2
Nickel Mi mpfl | < 0,001 |DINENISO 17294-2
Selan So mill 0,002 DIN EN 150 17294-2
Sitber Ag mall < D,0M DIN EN 150 17284-2
Thallium T mg/l < 000071 |DIN ENISO 17284-2
Vanadiurm v mg/l 0,0003 DIN EN 150 17294-2
Zink Zn mgll | < 0,005 |[DINENISD 17294-2
Gold Au mgl | <= ©1 DIN EN I1SO 17294-2
Baor B mg/l 0,010 DIN EN 150 17294-2
Cyanid, ges. CN- mgll < 001 DIM EN 1S0 14403
Cyanid, 1.fr CN mag/i < 0N DIN EN 1S0 14403
Sulfat 50,° mgil 12 DIN EN ISO 10304-20
Mitrat NO, mgh | < 2 DIN EN 150 10304-20
Fluorid F mg/ 0.19 DIN EN ISD 10304-20
Chiorid ! cr mgil | < & DIN EN ISC 10304-20
Ammaonium NH," mg/l 0,39 DIN EN ISD 11732

Tridger des Hyglene-Instituts: Versin zur BekBmplung der Volkskrankbeiten im Ruhrkohlangebiet &, V., Gelsenkirchen




HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN

Institut fir Umwelthygiene und Toxikologie

Annex VI, Page 4 of 13

Projekt: Kumtor Goldmine, Kirgistan
hier;: Sediment- /| Bodenuntersuchungen
(Probenseingang: 15.10.2012)

Probe | SK5S8 | Untersuchungsmethode
Parameter :
Eluatanalyse DIN 38414-54
pH-VWert , 7.45 DIN 38404-CE
Antimon sb mg/l 0,008 DiN EN 150 17234-2
Arsen As mg/l < 0,00 DIN EN 50 17284-2
Barium Ba mg/l 0,058 DI EN 150 17204-2
Cadmiirm Cd mg/l < 00001 |DIN EN IS0 17294-2
Kupfer Cu mag/l = 0,001 DINEN 150 17294-2
Chram Cr mg/l < 0,001 DiM EN 150 17294-2
Kobalt ; Co mg/l 0,0038 DIMN EN IS0 17294-2
Eizen Fe mg/l = 0,05 CiM EN IS0 17294-2
Blei Ph mgll | < 0,001 DIMN EN 150 17294-2
Mangan M0 g/l 0,254 DIMN EN 150 17294-2
Quecksilber Hg mg/l | < 0,0002 |DINEN 1483
Molybdsn Mo gyl 0,013 DIN EN IS0 17294-2
Mickel Mi g/l < 0,001 DIN EN ISO 17284-2
Salan Sa mig/l < 0,001 DIN EN IS0 17294-2
Silber y Ag mag/l = 000 Din EM IS0 17284-2
Thallium Tl mgfl | < 00001 |DINENISO 17294-2
Vanadium WV ma/l < 00007 [DINENISO 17294-2
Zink Zn mal < 0,008 DIN EN IS0 17294-2
Gold Au mag/l = B DIM EN 150 17294-2
Bor B mg/l 0,019 DiM EN 150 17294-2
Cyanid, ges. CH- mig/l 004 DIN EN 50 14403
Cyanid, 1.fr. ' CN° mg/ | < 0,01 |DINENISO 12403
Sulfat 50,* mg/l | 587 DIN EN ISO 10304-20
Mitrat NO 5 mgfl | < 2 DIN EN IS0 10304-20
Fluorid F magyl 0,18 DIN EM 150 10304-20
Chlorid cr mg/l =< B DIN EN 150 10304-20
Ammonium E MNH. ™ ma/l 0,41 DIN EN IS0O 11732

Trager des Hygiene-Instituts: Verein zur Bekdémpfung der Volkskrankheiten im Rubrkohlengaebiet .., Gelsenkirchen




HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIRCHEN Annex VI, Page 5 of 13
Institut fir Umwelthygiene und Toxikologie

Projekt: Kumtor Goldmine, Kirgistan
hier: Sediment- / Bodenuntersuchungen
{Prebeneingang: 15.10.2012)

== Probe | SK7S Untersuchungsmethode
Parameter
Elvatanafyse DIN 38414-54
pH-Wert B.18 DIN 38404-C5
Antimon Sb mg/l 0.002 DIN EN IS0 17294-2
Arson i As mgf | < 0.001 |DINENISD 17284-2
Barium Ba mg/! 0.025 DIN EN IS0 17294-2
Cadmium Cd mgll < 00001 [DIN ENISD 17294-2
Kupfer Cu mgl | < 0,001 |[DINENISO 17294-2
Chrom Cr mgil < 0,001 DIN EN IS0 17294-2
Kobalt Co mgM | < 0,0007 |DINEN ISO 17224-2
Eisun Fe mgid | < 0,05 DIN EN IS0 17294-2
Blai Pb mgfl | < 0001 |DINENISO 17294-2
Mangan - Mn mg/l 0,008 DIN EN ISD 17284-2
Quacksilber Hg mg/l | < 0,0002 |DIN EN 1483
Malybdin Mo mg/ 0,022 DIN EN 150 17284-2
Nickel Ni mgdl | < 0,001 |DINENISD 17294-2
Selen Se mg/l | < 0,001 |DINENISD 17284-2
Silber Ag mgi | < 0,001 |DINENISO 17284-2
Thallium L mg/l | < 0,0001 |DINENISD 17294-2
Vanadium v mg/l 0.0004 DIN EN ISO 17284-2
Zink ’ Zn mgh | < 0,005 |DINEN IS0 17294-2
Gold Au mgh | < 0.1 DIN EN IS0 17294-2
Bor B mg/l 0,018 DIN EN ISO 17294-2
Cyanid, ges, CN- mg/l < 001 DIN EN 150 14403
Cyanid, |.1r CN mig/l < .0 DIN EN IS0 14403
Sulfat : 50," mgil | 36 DIN EN 1SO 10304-20
Nitrat NOy mig/l 5.7 DIN EN IS0 10304-20
Fluorid F mgil 0.29 DIM EN IS0 10304-20
Chiorid cr mg/l < 6 DIN EN 150 10304-20
Ammonium MNH, mg/l 1.29 DIN EN IS0 11732

Trisgur des Hygiene-Instiuts: Versin zur BakBmpfung der Volkskrankheiten im Rubrkohlengebist &.V., Galsenkirchen
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Institut Fir Umwelthygiene und Toxikologie

X Projekt: Kumtor Goldmine. Kirgistan
hier: Sediment- / Bodenuntersuchungen
{Probeneingang: 15.10.2012)
DIN 38414-54
pH-Wert 8,07 DIN 38404-C5
Antimon Sh mgfl | < 0,001 |DINENISD 17224-2
Arsen As mgh | < 0,001 [DINENISO 17294-2
Barium Ba mg/l 0,008 DIN EN IS0 17294-2
Cadmium cd mgll | < 0,0001 |DIN EN ISO 17294-2
Kupfer , Cu mg/l | < 0,001 |DINEN ISO 17294-2
Chrom Cr mg/l | < 0,001 |DINEN ISO 17294-2
Kobalt Co mg/l | < 00001 |DIN EN IS0 17294-2
Eison Fe mgil | < 008 DIN EN 150 17294-2
Bloi Pb ma/l | < 0,007 DIN EN 1SO 17284-2
Mangan M mg/l | < 0,001 |DINENISD 17294-2
Queckstbar Hg mgil | < 00,0002 |DINEN 1483
Molybdén . Mo mg/l 0.011 DIN EN IS0 17284-2
Nickel Ni mgi | < 0,001 |DINENISO 17294-2
Selen Se mgN | < 0,001 |DINEN ISO 17294-2
Silber Ag mg/l | < 0.001 |DINENISO 17294-2
Thatlium T mg/l | < 0.0001 |DINENISO 17294-2
Vanadium v mg/l 0,0002 |DIN EN ISO 17294-2
Zink Zn mg/l | < 0,005 |DINENISO 17294-2
Gold Au mgh | < 0,1 DIN EN ISO 17294-2
Bor . B mg/l 0,009 DIN EN IS0 17284-2
Cyanid, ges. CN- mgll | < 0,01 DIM EN IS0 14403
Cyanid, I.fr. CN mgit | < 001 DiM EN IS0 14403
Sulfat 8o5,* mgil | 32 DIN EN ISO 10304-20
Nitrat NOy mgl | < 2 DIN EN ISO 10304-20
Fluorid F mg/l 0.16 DIN EN ISO 10304-20
Chiorid d cr mgh | < & DIN EN ISO 10304-20
Ammonium NH¢™ mgl | < 0,05 DINEN ISO 11732

Trager des Hyglena-Instituts: Verein zur BekSmptung der Volkskrankheiten im Ruhrkahlengebier e.V., Gelsenkirchen
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Institut Hir Umwelthygiene und Toxikologie

Projekt: Kumtor Goldmine, Kirgistan
higr; Sediment- / Bodenuntersuchungen

' (Probeneingang: 15.10.2012)
Parameter
Efuatanalyse DIN 38414-54
pH-Wen ’ 8,26 DIN 3B404-CE
Antimon b my/l 0,001 DIN EN 150 17294-2
Arsen As magl | < 0,001 |DINEN ISO 17294-2
Barium Ba mg/ 0,023 DIN EN ISO 17284-2
Cadmium cd mgh | < 0,0001 |DINEN ISO 17284-2
Kupfer Cu mgl | < 0,001 |DINENISO 17294-2
Chrom Cr mg/t | < 0,001 |DINEN ISO 17294-2
Kobalt ' Co mgh | < 0,0001 |DINENISO 17294-2
Eisen Fe mg! | < 0,05 DIN EN IS0 17284-2
Blak Pb mgl < 0,00 DIN EN IS0 17294-2
Mangan Mn mg/l 0,003 DIN EN 150 17254-2
Quecksilber Hg mg/l | < 0.0002 |DINEN 1483
Molybdan Mo mg/l 0.010 CIN EN 150 17284-2
Nickel Ni mgl | < 0,001 |DINEN ISO 17294-2
Selen H Se mgfl | < 0,001 |DINENISO 17294-2
Silber Ag mgd | < 0.001 |DINENISO 17294-2
Thallium T mg/l < 0,0001 |DINENISO 17294-2
Vanadium v mgit 0.0004 |DIN EN 150 17294-2
Zink Zn ma | < 0,005 |DINENISO 17294-2
Gold Au mgh | < 01 DIN EN ISO 17294-2
Bor B mg!l 0.013 DIN EN IS0 17294-2
Cyanid, ges. iy CN- mgl | < 0.01 DIN EN IS0 14403
Cyanid, 1.1r. CN’ mgil < 0m DIN EN IS0 14403
Sulfat S0.* mgll ] DIN EN IS0 10304-20
Mitrat NOy mgll | < 2 DIN EN 150 10304-20
Fluarid F mg/l 0.23 DIN EN I1SO 10304-20
Chiorid cr mgl | < & DIN EN ISO 10304-20
Ammonium ' NH,* mg! | 0,08 DIN EN 1SO 11732

Trager des Hygiene-Institute: Versin zur Bekamptung der Volkskrankheiten im Ruhrkohlengebiet e.V,, Galsenkirchen
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Institut fir Umwelthygiene und Toxikologie

Annex VI, Page 8 of 13

Projekt: Kumtor Goldmine, Kirgistan
hier: Sediment- / Bodenuntersuchungen
(Probeneingang: 15.10.2012)

Probe | SK10S | Untersuchungsmethode
Parameter
Eluatanalyse DIN 38414-54
pH-Wert 8,01 OIN 38404-Ch
Antimon 5b gyl 0,001 DIM EN IS0 17284-2
Argen As mgfl | < 0,001 |[DINENISO 17294-2
Barium Ba ] 0.029 DIN EN 130 17294-2
Cadmium Cd mgf/l | < G0001 |DINENISO 17294-2
Kupfer Cu mgil | < 0,001 |[DINENISO 17284-2
Chram Cr mgf/l | < 0,001 |DINENISO 17294.2
Kobalt Co mg/| < 00007 |DIN ENISC 17284-2
Eisen " Fa mgfd | = 005 DIN EN 150 17294-2
Blei Fb mgfl | < 0,001 |DINENISO 17284-2
Mangan Mn mgl | < 0,001 |DINENISO 17294-2
Quecksilber Hg mg/l | < D,0002 |DIMN EN 1483
Molybd&n 