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Executive Summary 

The objective of the present study was to collect and to analyse samples of surface water, 
waste water, sedimertt, landfill and sludge that were collected at selected sampling 
locations 1nside and outside the area of the Kumtor Gold Mine in October 2012. 

Sampling and analyses were performed by independent experts from Germany accord•ng 
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 
chloride. 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 ecotoxicologlcal 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. II 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 Tlen 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 an,ons. Solely sulfate was increased in some 

samples. 

A sample of sludge that was collected from the tailings pond does not exhibit undue high 
concentrallons of cyanide and toxic elements. Likewise the aqueous eluate prepared from 
this sample does not exhibit undue high concentrations of cyanide and toxic 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 Reqwements 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 - representallves of environmentalists. 
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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 tho boundaFY 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 Westem 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 activ1t1es 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 resid8flts 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 farmland and 

then into the Some:triver. 

As a consequence environmentalists demanded that water and soli 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 agenl 

Mrs. Erklngul lmankozhoeva, 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· 

lnstltut des Ruhrgebiets. located 1n 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. 

Hygtene-lns~tut des Ruhrgeblets. Gelsenklrcllen 
lnstitut fur Urnwelthygiene und T oxi~ologoe 
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According to these proposals the government of the Kyrgyz Republic and the 

management of Kyrgyzaltyn OJSC agreed in October 2012 to make a contract with the 

lnsbtute of Hygiene of the Ruhr Area, Gelsenkirchen (Germany), refenng to the sampl1ng 

and analysis of water and sediment samples collected in the area of the Kumtor Gold 

Mine. The contract was signed by 

• Dr. 0 M. Artykb,aev, 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-lnstitut 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 report the operations can be descnbed briefly as follows: 

Mining operations are carried out using conventional open-pit m1ning 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, gnnding, pyrite flotation, 

and double re-grinding of the Rotation concentrate Two separate carbon-in-leach (CIL} 

circuits extract the gold from the re-ground concentrate and from the flotation tailings. 

Cyanide solution, sl~ked 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 p1pelines are about six kilometres in length. The dam ol the 

Hygiene-lnstltut des Ruhrgeblets. Gelsenklrchen 
lnstitut fUr Umwelthyg~ene und T ox l«>>ogie 
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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 upstream 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 perfonmed by independent experts from Germany 

according to current guidelines and standard procedures established in the European 

Union and in Germany. 

As per order the 111ater 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 chloride. Regarding the 

samples of sediment, landfill and sludge the aforementioned parameters were to be 

measured in the dried solid material as well as in the aqueous eluates prepared according 

to DIN 38414-S4. 

Hyglene-lnstitut des Ruhrgebiets. Gelsenkirchen 
lnstitut fOr Umwelthygiene und Toxikologie 

• 
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4. Sampling of water, sediment and soil in the Kumtor Gold Mine area 
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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-lnstitut de& Ruhrgebiets. 

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

the following persons: 

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

• Mrs. Kalla 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. lsakbek 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-tecbnical 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. lskender Omorov, Kumtor Operating Company 

• Mr. Kamchybek Mambetov, Kumtor Operating Company 

• Mr. Konush Abdygulov, Kumtor Operating Company 

• Mrs. Nazira Kasenova, translator. 

Hygiene-lnstitut des Ruhrgebiets, Gelsenkirchen 
lnstitut fur Umwelthyglene 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 1n the laboratory of Professor Stegner the mass 
concentration of particles < 1 mm were between 66 and 100 %. Only one sample (SK 1 s) 

exh1bited a higher percentage of particles> 1 mm (63 %). 

The water samples were transferred to 50 ml polyethylene vessels that were sealed w1th 
• 

a screw cap. The water samples to be analysed for metals and metaloids were stabilized 
by the addition of nitric acid accord1ng 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 ISO 14403. The water samples to be analysed for the other 
anions were collected in a third vessels. No additive for stabilization was required. 

The pH of the water. samples and the electrical conductivity were measured in the field 
us1ng 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 1). 

The sampling protocols are presented in Annex 11. 

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 Dusseldorf 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 foltwing days. Alterations of the 

samples of solid material and water during the lime 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. 

Hygtene-tns1ltut des Ruhrgeblel8, Getsenkirchen 
lnstltut fOr U'Tiwelthyglene 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 landfill samples were 
performed in the laboratories of the Hygiene-lnstitut des Ruhrgebiets, Gelsenkirchen 
(Germany) according to standard methods as indicated in the tables presenting the 

analyticals results (see Annex IV} 

According to the accreditation attested by ,Deutsche Akkreditierungsstelle GmbH" the 
' institute is competent under the terms of DIN EN lSI IIEC 17025 : 2005 to carry out 

physical. physicochemical, chemical, biological and specific ecotoxicological analyses of 

water, sediment, soil and sludge (see Annex Ill }. 

The samples of Sediment, landfill and sludge were dried up to constant weight and 
digested with aqua regia prior to analysis. After digestion the residues were dissolved in a 
defined amount of ~ater and analysed for various elements using lndictively-coupled 
Plass Emission Spectrometry (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 LAGA CN 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- S4. 

Hygiene-lnstitut des Runrgebiets, Gelsenklrchen 
lnstitut fOr Umwelthygiene und Toxlkologie 
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Table 1 . Overvtew on the sampling locations. 

Number of 
Samples 

Sample Sampling Location 

Location 
Collected 

sediment. surface 
Outlet of the Petrov lake, not affected by mining 

SK 1 activities and discharges of waste material or waste 
water 

water 

SK 2 surface water 
Petrov lake, not affected by mining activities and 
discharges of waste material or waste water -

SK3 
sediment. surface Outlet of the Lysyi Glacier under the waste dump 
water 

K4 
sediment, surface Hydroposten water coming from the direction of the 
waer ysyt t L Glacter 

SK5 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 

SK7 
sediment, surface "Chon Sary Tor • river, outlet from the Oavidov Glacoer; 
water water is coming from the open pit 

SK8 
sediment, surface Outlet under the waste dump of the South-West open 
water pit ·-

SK9 
sediment, surface Near to a bridge over the Kumtor river. about 4 ,9 km 
water, downwards of the last discharge from the mine 

SK10 
sediment, surface 

Outlet of the central open pit 
water 

SK 11 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 

SK13 
sedtment, surface 

Spring of leak water under the dam of the tailings pond 
water 

SK 14 landfill 
Valley of the Kumtor river, 360 m downwards of the 
dam of the tailings pond 

SK15 landfill 
Valley of the Kumtor river, 480 m downwards of the 
dam of the ta1longs pond 

SK 16 
,. < rt ··~k~ '~'"odM ... b-.""''"- ~ I se ttm~n • su ace 

1 

transporting highly toxic sodium cyantde crashed into 
wa er the Barksoon river in May 1998 

Hyglene-lnsulU! des Ruhrgeblets, Gelsenkirchen 
tnstitut fQr U 11Welthygiene und T ox.kologoe 
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Figure 1. Satellite picture of the Kumtor Gold Mine area and the sampling locations. 

Hyglene-lnstitut des Ruhrgebi<)ts, Getsenkirchen 
lnstitut fOr Umwelthygiene und Toxikologie 
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Figure 2. Map of the Kumtor Gold Mine area and sampling locations (on yellow colour). 

Hyg•ene-lnslilul des Ruhrgebiets, Gelsenklrchen 
lnstilut fOr Umwellhygiene und Toxikologie 
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7. Results 

7.1 Water 
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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 Kuml'or 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 differ 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 s'ample (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. 

Hyglene-lnstitut d(>s Ruhrgebiets. Gelsenkirchen 
lnstitut tor Umwelthygiene und Toxikotogie 
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Table 2. Results of physicochemical and chemical analyses of the water samples. 

SK 1 w •) SK 2 w •) SK3w SK4w 

Effluent of Petrov 
Outlet of 

Hydro-
Parameter Unit Petrov Lysyl 

Lake Lake Glacier 
post en 

• 
pH 7,25 7.31 9.41 8,35 

: col'lductlvoty 1JS/cm 103 92 1246 649 

antl/1l0ny mg/1 < 0,001 < 0,001 < 0,001 0,004 

arsenic I mg/1 0.002 0.002 < 0,001 1 0,002 

banum rnsn 0,109 0,082 0.031 0,054 

cadmium mg/1 < 0,0001 < 0,0001 <0,0001 <0,0001 

copper mg/l 0,005 0,004 0,002 0,012 

chromium mg/1 0,002 0.002 < 0,001 <0,001 

cobalt mgll 0,0019 0.0016 0.0005 0.0096 

Iron mgll 2,79 2,58 0,21 1,21 

lead mg/1 0,005 0,004 <0,001 0,002 

manganese mg/1 0,103 0,076 0.045 0,053 

mercury mg/1' <0.0002 <0,0002 <0,0002 <0,0002 

molybdenu11 mg/1 < 0.001 < 0,001 0,006 0,038 

nickel mg/1 0,002 0.002 0,012 I o.oo2 

selemum mg/1 < 0.001 < 0.001 0,002 0,002 

sliver mg/1 < 0,001 < 0.001 < 0.001 <0,001 

thallium mgll < 0,0001 < 0,0001 <0,0001 <0,0001 

vanadium mgll . 0.0038 0.0036 0.0001 0,0016 

zinc mg/1 0,014 0,014 <0,005 0,008 

cyanide total mg/1 <0,01 <0,01 <0,01 <0,01 

cyanide free mg/1 <0,01 <0,01 <0,01 <0,01 

sulfate mg/1 14 13 602 221 

nitrate mg/1 <2 . 2 12 <2 

ammon•a mg/1 0.08 < 0.05 0,06 2.2 

boron ' mgll <0.005 < 0.005 0,007 0,007 

ftuoride mg/1 0.23 0,2 0,17 0,27 

chlonde mg/1 <5 <5 5 9 

•) Not affected by acitivities of the Kumtor Gold Mine 

H)'9>ene-lnslltut des Ruhrgebtets, Gelsenklrchen 
lnsbtut fOr Umwelthygiene und Toxikologla 

-
SK6w SK7w 

Waste water 
from the 'Chon Sary 

waste-water 
treat-ment 

Tor" River 

Rlant 

6,88 I 8,32 

3210 2420 

0,041 0.006 

0.008 0.003 

0,03 0,051 

0,0003 o.oo~l 
0,088 0.004 

<0,001 0,001 

0,0789 0,015 

0,18 1.85 

<0,001 0,003 

0,083 0,957 

<0,0002 < 0,0002 

0.338 0,063 

0.006 0.123 

0,015 1 0.014 

<0,001 <0,001 

< 0,0001 < 0 ,0001 

0,0003 0,0016 

<0,005 0.006 

0,03 <0,01 

0,03 <0.01 

1483 1088 

57 250 

17,6 13,3 -
0,027 0.011 

0,34 0,18 

24 13 
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Table 2 . Part 2. Results of physicochemical and chemical analyses of the water samples. 

SK 8w SK9w I SK 10w SK 11w 

Outlet of 
Bridge Outlet Deepest 

Parameter Unit southwest 
over the of the point 

open pit 
Kumtor central ultimate 
River open pit pit 

pH 8.51 8,65 7.7 8,29 

conductivity 11Sicm 2910 1060 2580 1126 

antimony mg/1 • <0,001 0,005 0,004 0,007 

arsenic mg/1 <0,001 0,002 <0,001 0,003 . 
I barium mg/1 0,02 0,052 O,Q3 0,06 -

cadmium mg/1 <0.0001 <0,0001 0.0001 <0,0001 

copper mg/1 0.001 0,011 0.001 0.006 

chromium mg/1 <0,001 <0.001 <0,001 <0.001 - -
cobalt mg/1 0,0153 0,01 14 0,0115 0,0054 -Iron mg/1 0,87 1,05 0,23 1,29 

lead mg/1 <0,001 0,002 <0,001 0,001 

manganese mg/1 I 1,05 0 ,171 0.725 0,31 I 
mercury mg/1 <0,0002 <0,0002 <0,0002 <0,00021 

molybdenum mg/1 0,009 0 ,043 0,063 0,038 

nickel mg/1 0.102 0,019 0,116 0,026 

selenium mg/1 0,001 0.004 0,015 0,002 

silver mg/1 <0.001 <0,001 <0,001 <0,001 

thallium mgll <0,0001 <0,0001 <0.0001 <0,0001 
--
vanadium mg/1 0,0002 0,0013 0,0003 0.0008 
-
zinc mg/1 <0,005 0.006 <0,005 0,008 
-
cyanide tolal mg/1 <0,01 <0,01 <0,01 0,05 

cyanide free mg/1 <0,01 <0,01 <0,01 0,04 

sulfate mg/1 I 1980 416 1185 344 

nitrate mg/1 18 47 294 116 

ammonia mg/1 0,54 4,34 14.5 19 

boron mg/1 <0,005 0,006 0,009 0,007 

fluoride mg/1 0.22 0,26 0,16 0,2 

chloride mg/1, 9 9 12 5 

' ) Not affected by aettivtties of the Kumtor Gold M1ne 

Hygtene-lnstitul des Ruhrgeblets, Gelsenkirchen 
lnsMut lOr Umwelthygiene und T OXI~olog.e 

SK 12w ' ) SK 13w SK16~ 
Spring 

Arabel under the Barskoon 
River tailings River 

dam 

8,5 7,58 8,31 

117,8 1798 281 

<0,001 <0,001 <0,001 

0,001 0,001 0.002 -
0,022 0,056 0,019 

<0,0001 <0,0001 <O.ooo1 

0.005 0,004 0 .003 

0,002 <0,001 <0.001 -
0,0013 0,0035 <0,0001 

1.77 1,66 0.05 

0,002 0,002 <0,001 

0,112 0 .233 0,002 

<0.0002 <0,0002 <0,0002 

0,001 <0,001 0.007 

0,002 0,002 <0,001 

<0,001 <0,001 <0,001 -<0,001 <0,001 <0.001 

<0,0001 <0.0001 <0.0001 

0,002 0,0014 0.0002 

0,006 <0,005 <0.005 

<0.01 <0,01 <0,01 

<0,01 <0,01 <0.01 

9 578 58 

2 2,7 2.5 

0,1 <0,05 0,09 

<0,005 O,Q1 0,01 

0,3 0.22 0 .82 

6 179 <5 
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The waste water sample {SK 6 w) exhibtts a higher electric conductivtty 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. Accordtng 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 compositton 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 landfill collected at 

locations in or below the area of the Kumtor Gold Mine, predominantly exhibit element 
concenlrattons similar to the reference concentraUons {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 samples of sediment and landfill in this study, are within the range of 

element concentrations generally found in the continental earth's crust. 

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

Hygiene-lnstitut des Ruhrgebiets, Gelsenklrchen 
lnstitutl\lr Umwelthygiene ulld Toxikologle 
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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. 

F-· SK 1 s SK 3s SK4s 

=uUet of OuUet 
Parameter UM PelrOv lysyi 

Hydro-

Lake GlaCier 
post en 

antimony mglkg < 0.5_ 1,6 0,9 

arsenic mglkg 3,7 32 11 

barium mglkg 91 174 319 

cadmium mg/kg < 0,20 < 0,20 < 0,20 
f.-
copper mglkg 9,6 59 21 

chromium mglkg 7,4 18 12 

cobalt mglkg 4, 1 19 7,7 

iron g/kg 13.1 36,0 29,4 

lead mg/kg 3.2 10 6.3 

manganeso mg/kg 315 657 374 

mercury mg/kg < 0, 10 < 0,10 < 0,10 
~ 
molybdenum mglkg 0,67 5,4 2 

nickel mgJkg· 9.5 42 17 

selenium mglkg 1,6 6,5 4,1 

silver mg/kg < 2,5 < 2,5 < 2,5 

, thallium mg/kg < 0.5 < 0,5 < 0,5 

vanadium mglkg , 2 18 30 

Zli1C mglkg 27 46 35 

cyanide total mglkg <0.1 < 0,1 < 0,1 

cyanide free mglkg <0.1 < 0,1 < 0,1 

boron mglkg <12 < 12 < 12 

") Not affected by acltl\11\Jes of the Kumtor Gold Mine 

Hyglene·lnsUtul des Ruhrgeblets, Gelsenkirchen 
lnsbtut lOr Umwellhyglene und Toxlkologle 

SK 7 s SK 8 s 

·~ River OuUet 
Bndge 

"Chon southwest 
over the 

Sary Tor" open pit 
Kumtor 
R1ver 

1,3 1,0 1,1 

22 24 1~-
297 116 207 

0.21 < 0,20 

"·~ 41 37 30 

32 13 20 

20 19 13 

39,2 38.4 28,5 

17 7,7 , , 
870 , 130 674 

< 0,10 < 0, 10 < 0, 10 

3,3 5,7 2,2 

52 I 51 33 

2,5 3 2 

< 2,5 < 2,5 I < 2,5 

< 0,5 < 0,5 < 0,5 

38 25 28 

73 34 50 

< 0,1 < 0,1 < 0,1 

< 0.1 < 0,1 < 0,1 

< 12 < 12 < 12 

I 
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Table 3, Part 2. Concentration of elements and cyanide in samples of sediment and land~ II 

collected in the area of the Kumtor Gold Mine. 

SK 10 s SK 12s ') SK 13 s 

Outlel 
Landfill 

Parameter Unit central 
Arabel under the 

open pit 
river tailings 

dam 
1-
ant,mony mg/kg 1,6 0,56 1,2 

arseniC mglkg 27 13 19 

banum mg/kg 275 109 436 

cadmium mg/kg < 0,20 < 0,20 < 0,20 

oopper mglkg 53 28 33 

chromium mg/kg 26 34 18 

cobalt mg/kg 21 12 12 

iron g/kg 42,5 30,9 36,1 

lead mg/kg 20 16 10 
f--
manganese mglkg 1100 572 806 

mercury mglkg < 0,10 < 0,10 < 0,10 

mg/kg molybdenum 4,1 0.53 3,8 
r-
niCkel mglkg 55 28 30 

selenium mglkg 3,3 1,5 1.7 

silver mglkg. < 2,5 < 2,5 < 2,5 

thallium mg.lkg < 0,5 < 0.5 < 0,5 

vanadium mglkg 34 40 30 

zinc mg/kg 73 72 49 

cyanide total mg/kg < 0,1 < 0,1 < 0,1 

cyanide free mg/kg < 0,1 < 0,1 < 0,1 

bOron mg/kg < 12 < 12 < 12 

•) Not affected by acitivities of the Kumtor Gold Mine 

Hyglene-lnstitut des Ruhrgebiets. Gelsenktrehen 
lnstltut tor Umwelthygiene und Toxikologle 

• 

SK141 SK 151 SK16s') 

Landfill in Landfill In 
the Kumtor the Kumtor 

Barskoon 

river valley rlvor valley 
River 

0,51 0.84 0.57 
~ 

8 12 16 

159 315 45 

<0,2 <0,2 < 0.20 

! 
17 24 22 

14 36 19 

6,9 10 7.4 

19.7 25,9 26,0 

6,6 13 7,5 ·-
453 518 435 

< 0,1 < 0,1 < 0,10 --
0,96 0,99 < 0.5 

16 27 16 

<1 1.8 1,9 

<2,5 < 2.5 < 2.5 

<0,5 < 0.5 < 0.5_ 

20 35 26 

40 56 44 

<0,1 <0,1 < 0,1 

<0,1 <0,1 - < 0,1 
<12 <12 <12 

-
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Table 4. Comparison of the element concentrations in the sediment samples SK 1 s. SK 12s. 

ana SK 16s with average element concentrations in abundant rock species and in the conti· 

nental earth's crust. 

~,1 """ 
SK1s SK 12 s 

outlet or 
Arabel Petrov 
River 

Lake 

antimony mglkg < 0,5 0,56 

arsenic mglkg 3,7 13 

cadmium mg/kg . < 0,20 < 0,20 

copper mglkg 9,8 28 

chromium mglkg 7.4 34 

cobalt mglkgl 4 ,1 12 

Iron glkg I 13, 1 30,9 

lead mg/kg 3,2 16 

manganese mg/kg 315 572 

mercury mglkg < 0,10 < 0,10 

molybdenum mg/kg 0,67 0,53 

nickel mglkg 9,5 28 

selenium mg/kg 1 ,6 1,5 

thallium mg/kg < 0,5 < 0,5 

vanadium mglkg 12 40 

zone mglkg I' 27 72 

Hyg!ene-lnsutul des Ruhrgebiets, Gelseni<Jrchen 
lnsi.M tar Umweltllygiene und Toxokologoe 

SK 16 s Average concentration according to 
Wedepohl (2004) 

Barskoon GranitiC Continental 
River 

Shales 
rocks 

Lomestooes 
cn.ost 

0 .47 0,13 1.8 0,02 0,1 

16 10 1,5 2,5 3.1 -
< 0,2 i 0,13 0,1 0,16 0,1 

22 45 13 4 25 

19 90 I 12 11 126 

7,4 19 I 4 2 24 I 
26.0 48 20 15 43 

7,5 22 I 32 5 1 5 -
435 850 325 700 71.6_ 

0.10 0,45 0,03 0,03 0.04 

< 0,5 1.3 1,8 0.4 I, 1 

16 68 7 15 56_ 

1,9 0,5 0,04 0,1 9 0,1 

< 0,5 0,7 1' 1 0,05 0.5 -
26 130 94 20 98 -
44 95 50 23 I 65 
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The samples of Sedtment and landfill were subjected to aqueous elution according to DIN 

38414 - SV. The eluates were analysed for various elements. amomonia, and various 

an10ns. The results of these analyses are presented in Table 5. 

The results show th~t - apart from sulfate, ftuoride, 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 tighUy 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 pynte, 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. 

Hygtene-lnstltul des Ruhrgeblets, Gelsenklrchen 
lnsUtut fOr Ur!>Welthyglene und Toxlkologte 



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 sedrment and landfill. 

SK 1 s •) SK3s SK4s SK7s SK8 s SK9s 

Downriver Outlet Lysyl 'Chon Sary 
Outlet Bridge over 

Parameter unit of Petrov 
Glacier 

Hydroposten Tor" River 
southwest the Kumtor 

Lake open p1t River 
r-

mg/1 ant,mony < 0,001 < 0,001 0,001 0,002 < 0,001 0.001 

arsen1c mg/1 0,001 < 0,001 < 0,001 < 0,001 < 0.001 < 0,001 

banum rng/1 • 0,011 0,012 0,027 0,025 0.008 0.023 

cadmium rng/1 < 0,0001 < 0.0001 < 0,0001 I < 0.0001 < 0.0001 < 0.0001 

copper rng/1 < 0,001 < 0.001 0,002 < 0,001 < 0.001 < 0.001 

ct'lrom1um mg/1 < 0,001 < 0.001 < 0.001 < 0,001 < 0,001 < 0,001 

cobalt mg/t < 0.0001 < o.ooo1_l 0,0004 I < 0,0001 < 0,0001 < 0,0001 I 

Iron mg/t 0,14 < 0,05 0,38 

lead mgll . < 0,001 < 0,001 < 0,001 

manganese mg/1 0,003 < 0.001 0,013 

mercury mg/1 < 0,0002 < 0,0002 < 0,0002 

molybdenum mg/1 < 0,001 0,012 0,010 

nickel mg/1 < 0,001 < 0,001 < 0.001 

selenium mg/1 < 0,001 < 0.001 ~ 0,002 

sliver mg/1 < 0.001 < 0.001 I < 0.001 

thamum mg/1 < 0.0001 < 0.0001 < 0,0001 

vanadium mg/1 0,0009 0,0001 0.0009 

zinc mg/1 < 0,005 < 0,005 < 0,005 

cyanide total mg/1 < 0,01 < 0,01 < 0,01 

cyanide free mg/1 < 0,01 < 0,01 < 0,01 

sulfat mg/t <5 30.0 12,0 

nitrate mg/1 <2 <2 < 2 

ammoma mg/1 <0.05 <0.05 0,39 

boron rng/1 0.022 0,013 0,01 

nuoride mg/1 0.15 0. 1G 0.19 

chloride mg/1 <5 <5 <5 

•) Not affected by acitivities of the Kumtor Gold Mine • 

Hygoene·lnslltul des Ruhrgeboets, Gelsenklrthen 
lnttilul fOr Umwellhygiene und Toxikologle 

I < 0,05 < 0.05 < 0,05 

< 0,001 < 0.001 < 0.001 

0,008 < 0.001 0,003 

< 0,0002 < 0.0002 < 0,0002 

0,022 0,011 0,010 

< 0,001 I < 0,001 < 0,001 

< 0.001 < 0,001 < 0.001 

< 0,001 < 0.001 < 0,001 

< 0,0001 < 0.0001 < 0.0001 I 
0,0004 0.0002 0.0004 

< 0,005 < 0,005 < 0,005 

< 0,01 < 0,01 < 0,01 

< 0,01 < 0.01 < 0,01 

36,0 32.0 9,0 

5,70 <2 <2 

1,29 <0.05 0.08 

I 0.019 0.009 0.013 

I 0,29 0.16 0,23 

I <5 <5 <5 
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Table 5, Part 2. Concentration of ammonia and various elements and anions in the aqueous 

eluates of sediment and landfill. 

. SK 10 s SK 12 s ') SK 13 s I 
Spring 

ouuet 
Parameter Unit central 

Arabel under the 

open pit 
River tailings 

dam 

antimony mg/1 0.001 < 0,001 < 0 ,001 

arsenic mg/1 < 0,001 0,001 < 0,001 

barium mg/1 0,029 0,010 0,066 

cadmium mg/1 < 0,0001 < 0,0001 < 0,0001 

copper mg/1 < 0,001 < 0,001 < 0 ,001 

chromium mg/1 < 0,001 < 0.001 < 0 ,001 

cobalt mg/1 < 0.0001 < ,0001 0 ,0003 

iron mg/1 < 0,05 < 0,05 < 0 ,05 

lead mg.~ < 0.001 < 0.001 < 0,001 

manganese mg/1 < 0,001 0,015 0,216 

mercury mg/1 < 0,0002 < 0,0002 < 0,0002 

molybdenum mg/1 0,014 0,005 0,005 

nickel mg/1 < 0 ,001 < 0,001 < 0,001 

selenium mg/1 < 0,001 < 0,001 < 0,001 

silver mg/1 < 0,001 < 0,001 < 0 ,001 

thallium mg/1 < 0,0001 < 0.0001 < 0 ,0001 

vanadium mg/l 0,0001 0.0009 0.0002 

zinc mgll < 0,005 < 0.005 < 0 ,005 

cyanide total mg/1 < 0 ,01 < 0,01 <0,01 I 
cyanide free mg/1 < 0 ,01 < 0,01 0,018 

sulfa! mg/1 28,0 8,0 24,0 

nitrate I mg/1 I· 3,5 <2 <2 

ammonia mg/1 < 0,05 0,21 <0,05 

boron mg/1 0,013 0,017 0,018 

nuoride mg/1 0 .3 0,68 0,24 

chloride mg/1 < 5 <5 7 

') Not affected by acitivi ties of the Kumtor Gold Mine 

Hygiene·lnslilul des Ruhrgebiets, Gelsenkirchen 
lnstilul fUr Umwelthygiene und Toxtkologie 

SK141 SK151 SK16s') 

Valley of Valley of 
Kumtor river Kumtor river 

360m 480 m 
River 

below the below the Barskoon 

lailinas dam tailings dam 

< 0.001 < 0 ,001 < 0,001 

< 0,001 < 0 ,001 0,002 

0 ,036 0,018 0.005 

< 0 ,0001 < 0.0001 < 0,0001 

0,001 < 0 ,001 < 0.001 

< 0 ,001 < 0.001 < 0.001 

0,0004 < 0,0001 < 0,0001 

< 0 ,05 < 0,05 0.20 

< 0,001 < 0,001 < 0,001 

< 0,001 0,041 0,003 

< 0 ,0002 < 0 ,0002 < 0.0002 

0.003 0 ,003 0 ,001 

< 0 ,001 < 0 ,001 < 0 ,001 

< 0 ,00 1 < 0 ,00 1 < 0,001 

< 0 ,001 < 0,001 < 0 ,001 

< 0,0001 < 0,0001 < 0.0001 

0 ,0003 0.0007 0,0007 

< 0 ,005 < 0,005 < 0,005 

< 0,01 < 0,01 < 0,01 

< 0,01 < 0,01 < 0.01 

111,0 17,0 <5 

2,5 <2 <2 

< 0 ,05 0,12 < 0,05 

0 ,018 0 ,013 0,007 

0 ,38 0.3 0,26 

35 17 < 5 
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7.4 Sludge from the tailings pond 
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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 

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. 

Hygiene-lnstltut des Ruhrgebiets. Gelsenkirchen 
lnstitul fOr Umwellhygiene und Toxikologie 
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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 
Parameter tailings pond 

antimony mg/kg 

arsenic mg/kg 

barium mg/kg 

cadmium mglkg 

copper mg/kg 

chromium 
' 

mg/kg 

cobalt mg/kg 

Iron mg/kg 

lead mglkg 

manganese mg/kg 

mercury mg/kg 

molybdenum mgfkg 

nickel mg/kg 

selenium mg/kg 

silver mg/kg 

thallium mglkg 

vanadium mg/kg 

zinc mglkg 

cyanide total' mg/kg 

cyanide free mg/kg 

sulfate mglkg 

nitrate mg/kg 

ammonia mglkg 

boron mg/kg 

nuoride I mg/kg 

chloride mgJkg 

n.d. =not determined 

Hyglene-lnstitut des Ruhrgebiels, Gelsenkirchen 
lnslitut fOr Umwellhygiene und Toxikologie 

4.4 

14 

158 

0,56 

69 

12 

18 

50500 

56 

1800 

<0,1 

5,9 

44 
3 

<2.5 

<0,5 

17 

173 

0 ,9 

0,6 

n.d. 

n.d. 

n.d. 

<12 

n.d. 

n.d. 

Aqueous eluate of the 
dried sludge from the 

tailings basin 

mg/1 0,008 

mg/1 < 0,001 

mg/1 0 ,058 

mgfl < 0,0001 

mgfl < 0,001 

mg/1 < 0,001 

mgll 0,004 

mg/1 < 0,05 

mg/1 < 0,001 

mg/1 0,254 

mg/1 < 0,0002 

mg/1 I 0,013 

mg/1 < 0,001 

mg/1 < 0,001 

mg/1 < 0,001 

mg/1 < 0,0001 

mg/1 < 0,0001 

mg/1 < 0,005 

mg/1 0,04 

mg/1 <0,01 

mg/1 567 

mg/1 <2 

mg/1 0,41 

mgJI 0,019 

mg/1 0,19 

mg/1 <5 

Page 21 of 27 
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8. Evaluation of the results 

Page 22 of27 

• The results of this study 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 Water 

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 to produce 
water for human consumption and as water for feeding animals without concern. The 
elevated levels of ammonia, sulfate and iron do not represent a hazard for humans. 

Hygiene-lnstitut des Ruhrgebiets, Gelsenkirchen 
lnstitut tor Umwelthygie~e und Toxikotogie 
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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/ 1 05/EEC. 

• UmitValue SK9w SK 12w SK16w 

Parameter Unit Drlnkinff AA-EQS ll 
Kumtor Arabel Barskoon Water 
River 3l River River 

pH 6,5-9.5 . 8,65 8.5 8,31 

oonductiVitY ~Stem 2500 . 1060 117,8 281 

antimony mg/1 0,005 . 0,005 <.0,001 <0,001 

Arsenic mg/1 0,01 . 0,002 0,001 0,002 

cadmium mg/1 0,005 0.0002 <0,0001 <0,0001 <0,0001 

Copper mg/1 2 . 0,011 0,005 0,003 

chromium mg/1 0,5 - <0,001 0,002 <0,001 

Iron mg/1 0,2/0,5 - 1,05 1,77 0,05 

I Lead mg/1 0,01 0,007 0,002 0,002 <0,001 

manganese mg/1 0,05 . 0,171 0,112 0,002 

mercury mg/1 0,001 0,00005 <0,0002 <0,0002 <0,0002 

Nickel mg/1 0,02 0,02 0,019 0,002 <0,001 

selenium mg/1 0.01 - 0,004 I <0.001 <0,001 

cyanide total mg/1 0,5 . <0,01 <0.01 <0.01 

cyanide free mg/1 0,5 . <0,01 <0,01 <0,01 

Sulfate mg/1 240 . 416 9 58 

Nitrate mg/1 50 . 47 2 2,5 

ammonia mg/1 0,5 . 4,34 0,1 0,09 

Boron mg/1 1 . 0,006 <0,005 0,01 

Fluoride mgll 1.5 . 0.26 0.3 0,82 

chloride mg/1 250 . 9 6 <5 

1) COUNCIL DIRECTIVE 98/83/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 European Parliament and of the Council of 16 December 2008 on environmental 
quality standards in 1he field of water policy. 

3) About 5 ~m 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. ft 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, 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. 

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 ~ange of natural geochemical background levels. which are typical for this 

mountain area. 

The analy1ical 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. 

Hyyiene-lnstitut des Ruhrgebiets, Gelsenkirchen 
lnsbtut fOr Utnwelthyy!ene und Toxikologie 



Analysis of surface water. sediment, landfill, and sludge 
collected from 111e Kumtor Gold Mine area, Kyrgyz Republic Page 25 of27 

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 

Waste water 

Parameter Unit 
from the 

waste water 
treatment 

pH 6,88 

coductivity pS/cm 3210 

antimony mg/1 0,041 

arsenic mg/1 0,008 

barium mg/1 0,03 

cadmium mg/1 0,0003 

copper mg/1 0,088 

chromium mg/1 <0,001 

cobalt mg/1 0,0789 

iron mg/1 o. 18 

lea.d mg/1 <0,001 

mnnganese mg/1 0,083 

mercury • mg/1 <0.0002 

molybdenum mg/1 0,338 

nickel mg/1 0,006 

selenium mg/1 0,015 

silver mg/1 <0.001 

thallium mg/1 <0,0001 

vanadium mg/1 I 0.0003 

zinc mg/1 <0.005 

cyanide total mg/1 0,03 

cyanide free mg/1 0,03 

sulfate mg/1 1483 

nitrate mg/1 57 

ammonia mg/1 17,6 

boron • mg/1 0,027 

fluoride mg/1 0,34 

chloride mg/1 24 

n.s. = not specified 

Hygiene-lns\itut des Ruhrgebiets, Gelsenkirchen 
fnstitut fUr Umwelthygiene und Toxikologie 

Limit value 
according to the 

German 
Ordinance on 
waste water 

Annex 51 

n.s. 

n.s. 

n.s. 

0,1 

n.s. 

0,1 

0,5 

0,5 

n.s. 

n.s. 

0,5 

n.s. 

0,05 

n.s. 

1 

n.s. 

n.s. 

n.s . 

n.s. 

2 

n.s. 

0,2 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 

n.s. 
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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 toxlc 

elements 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. 

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. 
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~-- Probe 

Parameter 1 
-----------

An timon Sb mg/1 

Arse.n As mg/1 
Barium Ba mg/1 

Cadmium - Cd mg/1 

Kupfer Cu mg/1 
Chtom Cr mg/1 

Kobah Co mg/1 

EiS9F'\ Fe mg/1 

Blei Pb mg/1 

Mangan Mn mg/1 
Quecksilber Hg mg/1 

Molybdan 
I 

Mo mg/1 

Nickel Ni mg/1 

Selen Se mg/1 

Silber Ag mg/1 
Thallium Tl mg/1 

Vanadium v mg/1 
Zink Zn mg/1 

Gold Au mg/1 

Bor 8 mg/1 

Cyanid, ges. CN- mg/1 
Cyanid, l.rr. CN' mg/1 

Sulfat 504'}. mg/1 

Mtrat No,· mg/1 

Fluorid F mg/1 
Chlorld I cr mg/1 

Ammonium NH4.~ mg/1 

Projekl: Kumtor Go!dmine, Kirgistan 
hiE Wasseruntersuchungen 

(Probeneingang: 15.10.20121 

SK1W Untersuchungsmethode 

< 0 ,001 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294·2 

0,109 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0,005 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

0,0019 DIN EN ISO 17294-2 

2,79 DIN EN ISO 17294-2 

0,005 DIN EN ISO 17294-2 

0,103 DIN EN ISO 17294-2 

< 0 ,0002 DIN EN 1483 

< 0,001 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

< 0 ,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0 ,0001 DIN EN ISO 17294-2 

0 ,0038 DIN EN ISO 17294-2 

0,014 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

< 0.005 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

14 DIN EN ISO 1 0304·1 

< 2 DIN EN ISO 10304-1 

0 ,23 DIN EN ISO 10304-1 

< 5 DIN EN ISO 10304-1 

0.08 DIN EN ISO 11732 

TrAger des Hygl-ene·tnslltuts: Vorein zur Bok.\imptung der Volks-kJankheiten im Ruhrko.hlenyabiet e. v .• Gelsenkirchen 
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·--- II 
--~ Probe 

Parameter II --------' 

Ant .non Sb mgll 

Arsen As mgn 

Barium 8a mgn 

Cadmium Cd mgll 

Kupfer Cu mg'l 

Chrom 
' 

Cr mg/1 

Kobalt Co mg/1 

Eisen Fe mg/1 

Blel Pb mg/1 

Mangan Mn mg/1 

Ouecksilber Hg mg/1 

Molybdftn Mo mg/1 

Nickel Nl mg/1 

Selen ' Se mg/1 

Silber Ag mg!l 

Thallium Tl mg/1 

Vanadium v mgn 

Zink Zn moll 

Gold Au mg;l 

Bor 8 mgll 

Cyarud , ges. CN· mg/1 

Cyanid l.fr. CN' mg/1 

Sui! at so.'· mgn 

N1trat NOi mg1 

Fluorid F' mgt 

Chlofld cr rngil 

' 
Ammonium NH• • mgn 

I 

Projekt: Kumtor Goldmine, Kirgistan 
~ Wasseruntersuchungen 

(Probeneingang: 15.1 0.2012) 

SK2W Untersuchungsmethode 

< 0,001 DIN EN ISO 17294-2 

0.002 DIN EN ISO 17294-2 

0,082 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294·2 

0,004 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

0,0016 DIN EN ISO 17294-2 

2,58 DIN EN ISO 17 294-2 

0,004 DIN EN ISO 17294·2 

0,076 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

< 0,001 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0,0036 DIN EN ISO 17294-2 

0,014 DIN EN ISO 17294·2 

< 0,1 DIN EN ISO 17294·2 

< 0,005 DIN EN SO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

13 DIN EN ISO 1 0304·1 

2,0 DIN EN ISO 10304-1 

0,20 DIN EN ISO 10304-1 

< 5 DIN EN ISO 10304-1 

< 0,05 DIN EN ISO 11732 

Trager des Hv-gltn•·lnst!tute: Vtreln tur S.klmptung der Volkskrankhe•te.o frn Avhrkohlengebter e. V ., GeJitnkireh•n 
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-~ Probe 

Parameter ---------

-----------
• 

Al'tlfllon Sb mg.1 

Arren As mg1 

Barium Ba mg/1 

Cadmium Cd mg/1 

Kupfer Cu mgll 

Chrom Cr mg1l 

Kobalt Co mg1l 

EJsen Fe mg 11 

Blet Pb mg/l 

Mangan Mn mg/1 

Ouecksilber Hg mg/1 

Molybdiin Mo mg/1 

Nic'cel Nt mgll 

Selen Se mg:l 

S lber Ag mg~ 

l"allium • T1 mgll 

Vanadium v mg/1 

Zink Zn mg/1 

Gold Au mg/1 

Bor B mg.1 

Cyanid. ges CN· mg.1 

Cyanid, l.tr. CN' mg/1 

Sulfat so.'" mg/1 

Nitrat NOt mgrl 

Fluortd F mg.'l 

Chlond Cl mg.1 

Ammomum NH
4

• mg/1 

I 

Projekt: Kumtor Goldmlne, Kirgistan 
hlllr.4 Wasseruntersuchungen 

(Probeneingang: 15.1 0.20121 

SK3W Untersuchungsmethode 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

0.031 DIN EN ISO 17294-2 

< 0.0001 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

0,0005 DIN EN ISO 17294-2 

0.210 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

0,045 DIN EN ISO 17294· 2 

< 0,0002 DIN EN 1483 

0,006 DIN EN ISO 17294·2 

0.012 DIN EN ISO 17294-2 

0.002 DtN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0,0001 DIN EN ISO 17294·2 

< 0.005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 1 7294·2 

0,007 DIN EN ISO 17294-2 

< 0.01 DIN EN ISO 14403 

< 0.01 DIN EN ISO 14403 

602 DIN EN ISO 10304-1 

12 DIN EN ISO 10304-1 

0,17 DIN EN ISO 10304-1 

5 DIN EN ISO 10304-1 

0,06 DIN EN ISO 11732 
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--~ Probe 

Parameter II ---------

An timon Sb mg/1 

Arsen ' As mgll 

Sanum Ba mg/1 

Codm•um Cd mg/1 

Kupfer Cu mg1l 

Chrom Cr mg·1 

l(o~lt Co "'9•1 
E•sen Fa mgil 

Ble• Pb mgll 

Mangan Mn mg/1 

Ouecksdber Hg mg/1 

Molybdlin Mo mg/1 

N•c~ol Nl mgil 

Selen So mg:1 

S•bef Ag "'91 
ThaOlium Tl mgn 
Vanadium • v mg1 

Zonk Zn mgll 

Gold Au mgll 

Bor B mg/1 

Cyon1d. ges. CN· mgil 

Cvanid. l.fr. CN' mg,l 

Sulfat . so/· mg·l 

N•ttat NOi mgll 

Fluond F' mgll 

Chlond cr mg11 

AmmonJum NH• mgll 

Projekt: Kumtor Goldmlne, Kirgistan 
~ Wasseruntersuchungen 

(Probeneingang: 15.10.20121 

SK4W Untersuchungsmethode 

0,004 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294-2 

0,054 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17 294-2 

0,012 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,0096 DIN EN ISO 17294-2 

1.21 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294·2 

0,053 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,038 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 1 729t..2 

0,0016 DIN EN ISO 17294· 2 

0,008 DIN EN ISO 17 294-2 

< 0,1 DIN EN ISO 17294-2 

0,007 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

221 DIN EN ISO 10304-1 

< 2 DIN EN ISO 10304-1 

0,27 DIN EN ISO 10304-1 

9 DIN EN ISO 10304·1 

2,20 DIN EN ISO 1 1 732 
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--- ,, 
--l!..----.:_ 

Parameter ---------

Ant•mon Sb 

Arsen As 

Banum Sa 

Cad""'um • Cd 

Kupfer Cu 

Chrom Cr 

Kobart Co 

Eisen Fe 

Bfe• Pb 

Mangan Mn 

Ouecksilber Hg 

Molybdln Mo 

Nickel Ni 

Solon So 

Srlber Ag 

Thallrum Tl 

Vanedrum v 
Zrnk Zn 

Gold . Au 

Bor 8 

Cyanid, gu. CN· 

Cyanld, l.fr. CN 

Sulfat so.' 
N1tr1t NO, 

Fluorrd F' 

Chlorod cr 

Ammonium NH.-

Probe 

---
mg/1 

mgtl 

mg11 

mg~ 

mgl 

mg•l 

mg.~ 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mgll 

mg/1 

mgll 

mgn 

mg~ 

mg~ 

mg/1 

"'9" 

mg!l 

mg/1 

mg/1 

mg/1 

mg11 

mg11 

mg1l 

Projekt: Kumtor Goldmine, Klrgistan 
h1AG Wasseruntersuchungen 

(Probeneingang: 15.10.20121 

SK6W Untersuchungsmethode 

0,041 DIN EN ISO 17294-2 

0,008 DIN EN ISO 17294-2 

0,030 DIN EN ISO 17294·2 

0,0003 DIN EN ISO 17294 2 

0.088 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

0,0789 DIN EN ISO 17294-2 

0,180 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

0,083 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,338 DIN EN ISO 17294-2 

0,006 DIN EN ISO 17294-2 

0,015 DIN EN ISO 17 294-2 

< 0,001 DIN EN ISO 17 294·2 

< 0,0001 DIN EN ISO 17294-2 

0,0003 DIN EN ISO 17294·2 

< 0,005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0,027 DIN EN rSO 17294-2 

0,03 DIN EN ISO 14403 

0,03 DIN EN ISO 14403 

1483 DIN EN ISO 1 0304·1 

57 DIN EN ISO 1 0304·1 

0,34 DIN EN ISO 10304-1 

24 DIN EN ISO 10304-1 

17,6 DIN EN ISO 11732 
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- -- ' - - Probe 

P11rameter ~-·-
An timon Sb mgil 

Arsen As mgil 

Barium Ba mgil 

C~moum Cd mg·l 

Kupfer 
' 

Cu mg~ 

Chtom Ct mgt I 

Kobelt Co mg!l 

Eisen Fo mg'l 

Sleo Pb mg/1 

Mangon Mn mgll 

Oueoksllber Hg mg/1 

Molybdln Mo mg/1 

Nookel Ni moll 

Solen Se mgil 

Solbef Ag mg/1 

Tl\ellium Tl mg~ 

Vena<hum v mg~ 

Zrnk Zn mg1 

Gold Au mgl 

Sot 8 mgll 

' 

Cyentd, got. CN- mg/1 

Cyenld. I. fr. CN mgll 

Sulfel so;· mgll 

N11f8\ No,· moll 

Fluortd F mg/1 

Cl,lorld Cl mg/1 

AmmOf"'ium NH4 mg.~ 

Projekt: Kumtor Goldmine, Kirgistan 
hiE Wasseruntersuchungen 

(Probeneingang: 15.10.20121 

SK7W Untersuchungsmethode 

0,006 DIN EN ISO 17294-2 

0.003 DIN EN ISO 17294-2 

0.051 DIN EN ISO 17294-2 

0,0002 DIN EN ISO 17294·2 

0.004 DIN EN ISO 17294·2 

0,001 DIN EN ISO 17294-2 

0,0150 DIN EN ISO 17294·2 

1,85 DIN EN ISO 17294·2 

0,003 DIN EN ISO 17294·2 

0,957 DIN EN ISO 17294-2 

< 0,0002 DIN EN 1483 

0.063 DIN EN ISO 17294·2 

0.123 DIN EN ISO 17294·2 

0,014 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0.0016 DIN EN ISO 17294-2 

0,006 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0,01 1 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

1088 DIN EN ISO 1 0304·1 

250 DIN EN ISO 1 0304·1 

0,18 DIN EN ISO 10304·1 

13 DIN EN ISO 1 0304·1 

13,3 DIN EN ISO 11732 

Trtgtf dh Hyg'ltl'l'e-tnstitms: Vefeln zur Bekimpt""'G def Voh.s\.rankherte~ un R;.~tu-k.ohlengebtet t.V., Gtlsenlt!lchen 
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··- -... _q__ -------Parameter ' -------
• 

Anumon Sb 

Arli•n As 

Bauum Ba 

Cadm<um Cd 

Kuoler Cu 

Chrom Cr 

Kobalt Co 

E•sen Fe 

BIOI Pb 

Mongan Mn 

Ovecksllber Hg 

Molybdln • Mo 

Nickol Nl 

Solon Se 

S1lbor Ag 

Thalhum Tl 

Vonad'IUm v 
Ztnk Zn 

Gold Au 

Bor B 

Cyanld, ges. CN· 

Cyan1d, l. fr. CN. 

Svlfat so.' 
Nitrat N03 

Fluorod F' 
• Chlorod Cl 

Ammon.um NH,-

Probe -- -----

mgll 

mg,l 

mgrl 

mg~ 

mg~ 

mgn 

mgll 

mgll 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mgll 

mg11 

mg11 

mgl 

mgl 

mgl 

mgll 

mgll 

mgll 

moll 

mg/1 

mg/1 

mon 

mg·1 

Projekt: Kumtor Goldmine. Kirgisten 
big& Wasseruntersuchungen 

(Probeneingang: 15.10.2012) 

SK10W Untersuchungsmethode 

0,004 OIN EN ISO 17294 2 

< 0,001 OIN EN ISO 17294·2 

0,030 DIN EN ISO 17294-2 
0,0001 DIN EN ISO 17294-2 

0.001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

0.0115 DIN EN ISO 17294-2 

0.230 OIN EN ISO 17294-2 

< 0,001 OIN EN ISO 17294·2 

0,725 DIN EN ISO 17294·2 

< 0.0002 DIN EN 1483 

0.063 OIN EN ISO 17294-2 

0 ,1 16 OIN EN ISO 17 294· 2 

0,016 OIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0.0003 DIN EN ISO 17294·2 

< 0.005 DIN EN ISO 17294·2 

< 0,1 OIN EN ISO 17294-2 

0.009 OIN EN ISO 17294-2 

< 0,01 OIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

1185 OIN EN ISO 1 0304·1 

294 OIN EN ISO 1 0304·1 

0 ,16 OIN EN ISO 1 0304·1 

12 OIN EN ISO 1 0304·1 

14,5 OIN EN ISO 11732 
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----! ----------
Parameter ,

1 
----

Anumon Sb 

Ara•n As 
Barrum Ba 

Cedm•um Cd 

Kupfer Cu 

Chrom Cr 

Kobalt Co 

Et1en Fa 

81•• Pb 

IY1angan Mn 
Ouec~atlber Hg 

IY1olybdan Mo 
Ntc~ol Ni 

Selen • Se 

Srlber Ag 

Thall•um Tl 

Venad•um v 
Ztnk Zn 

Gold Au 
Bor B 

Cvanlu. ges CN-

Cvenld, l.lr. CN 

Sulla1 so.'· 

NttrBt No,· 

Fluortd F 

Chlorld cr 

• 
Ammonium NH, 

Probe 

--
mg/1 

mg11 

mg.l 

mg1 

mg•1 

mgt 

mg'l 

mg.'l 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mgil 

mg11 

mg·l 

mg1 

mg. I 

mgil 

mgll 

mgll 

mg/1 

mg/1 

mg/1 

mg/1 

mgn 

Projekt: Kumtor Goldmlne. Klrglstan 
hil!G Wasseruntersuchungen 

(Probeneingang: 15.10.201 2) 

SK11W Untersuchungsmethode 

0,007 DIN EN ISO 17294·2 

0,003 DIN EN ISO 17294·2 

0.060 DIN EN ISO 17294·2 

< 0.0001 DIN EN ISO 17294 2 

0.006 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

0,0054 DIN EN ISO 17294·2 

1.29 DIN EN ISO 17294·2 

0,001 DIN EN ISO I 7294·2 

0,310 DIN EN ISO 17 294· 2 

< 0.0002 DIN EN 1483 

0,038 DIN EN ISO 17 294-2 

0,026 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

0.0008 DIN EN ISO 17294·2 

0,008 DIN EN ISO 17294·2 

< 0.1 DIN EN ISO 17 294·2 

0,007 DIN EN ISO 17294·2 

0.05 DIN EN ISO 14403 

0,04 DIN EN ISO 14403 

344 DIN EN ISO 1 0304·1 

116 DIN EN ISO 1 0304·1 

0.20 DIN EN ISO 1 0304·1 

5 DIN EN ISO 1 0304·1 

19,0 DIN EN ISO 11732 
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------ -- Probe --Parameter ------------
• 

Anttmon Sb mgil 

Arsen As mg/1 

Barium Ba mg/1 

Cadm1um Cd mg/1 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Eisen Fa mg/1 

Bioi Pb mg/1 

Mangan Mn mg/1 

Que-cksilber Hg mg/1 

Molybdan Mo mg/1 

Nickel Ni mg/1 

Selen Se mg/1 

Silber Ag mg/1 

Thalliun' • Tl mgil 

Vanadium v mg/1 

Zink Zn mg/1 

Gold Au mg/1 

Bar B mg/1 

Cyanid, gas. CN· mg/1 

Cyanid, I.Jr. eN· mg/1 

Svlfat so;· mg/1 

Nitrat N03 mg/1 

Fluorid F mg/1 

Chlorid cr mg/1 

Ammonium NH•. mg/1 

• 

Projekt: Kumtor Gofdmine, Kirgistan 
h.i§G Wasseruntersuchungen 

(Probeneingang: 15.10.2012) 

SK12W Untersuchungsmethode 

< 0,001 DIN EN ISO 17294·2 

0,001 DIN EN ISO 17294·2 

0,022 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

0,005 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294-2 

0,0013 DIN EN ISO 17294-2 

1,77 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

0,112 DIN EN ISO 17294-2 

< 0,0002 DIN EN 1483 

0,001 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294·2 

0,006 DIN EN ISO 17294·2 

< 0,1 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< O.Dl DIN EN ISO 14403 

9 DIN EN ISO 10304-1 

2,0 DIN EN ISO 10304-1 

0,30 DIN EN ISO 10304-1 

6 DIN EN ISO 10304·1 

0,10 DIN EN ISO 11732 

Trager des Hygiene-fnstituts: Verein zur BcUmprung der Volksluankheiten im Ruhrkohlengebret e.V., Gelsenkirchen 
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--- - ---- .--___ 
Parameter ---------
Antlmon Sb 
Arsen • As 
Barium Ba 
Cadmtum Cd 

Kuofer Cu 
Chrom Cr 

Kobalt Co 
EO$tll Fe 
BIOI Pb 

Mangan Mn 

Ouecksilbor Hg 

Molybd&n Mo 

Nickel Ni 

Solen Se 
Solber Ag 
Thall•um Tl 

Venad•um v 
• 2onk Zn 

Gold Au 
Bor B 

Cvanid, ges. CN· 
Cyanod, l.lr . CN. 

Sulfft so;· 
Nnrat NO) 

Fluorod f' 
Chlorod Cl 

Ammol"!tum NH, • 

I 

Probe 

----
mg/1 

mg/J 

mgn 
mgt 

mg;1 

mg11 

mgll 

mgll 

mg.'l 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg11 

mg1 

mg1 
mgll 

mg•1 

mgll 

mgil 

mg/1 

mg/1 

mg/1 

mgil 

mgll 

Projekt : Kumtor Goldmina, Kirgistan 
hiE Wasseruntersuchungen 

(Probeneingang: 15.10.2012) 

SK13W Untersuchungsmethode 

< 0,001 DIN EN ISO 17294·2 

0.001 DIN EN ISO 17294-2 

0,056 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294 2 

0.004 DIN EN ISO 17 294·2 

< 0,001 DIN EN rSO 17294-2 

0.0035 DIN EN ISO 17294·2 

1,66 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294-2 

0,233 DIN EN ISO t 7294-2 

< 0.0002 DIN EN 1483 

< 0,001 DIN EN ISO 17 294·2 

0,002 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17 294-2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0.0014 DIN EN ISO 17294-2 

< 0.005 DIN EN ISO 17294·2 

< 0,1 DIN EN ISO 17294·2 

0,010 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

578 DIN EN ISO 1 0304·1 

2,7 DIN EN ISO 1 0304·1 

0,22 DIN EN ISO 1 0304·1 

179 DIN EN ISO 1 0304·1 

< 0.05 DIN EN ISO 11732 

Trlger des Hyglene•II\Strtuts; Verein zt,..~r Beta"'pfvno der Vul\t.skrankherte'"l im Ruhrlcoh!eogeb•et ~.v. , Getsenk•re-~e" 
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------- J --- r---- . Probe 
Parameter ---------------------
Antimon Sb mg/l 

Ars-en As mg/1 

Barium Ba mg/1 

Cadmium 
' Cd mg/1 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Eisan Fe mg/1 

Ble1 Pb mg/1 

Mangan Mn mg/1 

Quecksilber Hg mg/1 

Molybdan Mo mg/1 

Nickol Ni mg/1 

Selen Se mg/1 

Silber Ag mg/1 

Thallium Tl mg/1 

Vanadium v mg/1 

Zink Zn mg/1 

Gold 
' 

Au mg/1 

Bor B rng/1 

Cyanid. ges. CN- mg/1 

Cvanid, l .fr. CN' mg/1 

Suit at so;· mg/1 

Nrtrat N03' mg/1 

Fluorid F' mg/1 

Chlorid cr mg/1 

Ammonium NH< mg/1 

Projekt: Kumtor Goldmine, Kirgistan 
hier: Wasseruntersuchungen 

(Probeneingang: 15.10.20121 

SK16W Untersuchungsmethode 

< 0,001 DIN EN ISO 17 294-2 

0.002 DIN EN ISO 17294-2 

0,019 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294·2 

0,003 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0 ,050 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294· 2 

0,002 DIN EN ISO 17294· 2 

< 0,0002 DIN EN 1483 

0.007 DIN EN ISO 17294-2 

< 0,00 1 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,000 1 DIN EN ISO 17294·2 

0,0002 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0.010 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO !4403 

< 0,01 DIN EN ISO 14403 

58 DIN EN ISO 10304·1 

2,5 DIN EN 1$0 1 0304· 1 

0,82 DIN EN ISO 10304-1 

< 5 DIN EN ISO 10304-1 

0.09 DIN EN ISO 11732 

TrAger des Hygleno.(ns-tituts: Verein zur Bek~mpfung der Volkskrankhelten tm Ruhrkohlengebret e. v .• Gelsenldrchen 
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----------- Jl 
~~-- Probe 

Parameter ------------ -----
EllJIIfiDibt$. 

pH-Wort 

An timon Sb mgll 

Arsen As mg'l 

Bar tum Ba mgll 

Cadmtum Cd mgfl 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Etsen 
• 

Fe mg/1 

Blei Pb mg/1 

Mongan Mn mg/1 

Ouecksilber Hg mg/1 

Molybdan Mo mg/1 

Nic~el Ni mg/1 
Se1en So mg/1 

Srlber Ag mg/1 

Thallium . Tl mg/1 

Vanadium v mg/1 

Ztnk Zn mgil 

Gold Au mg·l 

Bor B mg1l 

Cyanod. ges . CN· mg/1 

Cyanod l.fr. CN mgl 
• 

Sulfat so.'· mgn 

Nitrat NO, mg rl 

fluoncJ F' mg/1 

Chlorod cr mg/1 

Ammonium NH4 mgll 

Projekt: Kumtor Gofdmine, Kirgistan 
hi2t; Sediment· I Bodenuntersuchungen 

{Probeneingang: 15.10.20121 

SK1S Untersuchungsmethode 

DIN 384 14-S4 

8,87 Dl!ll 38404-CS 

< 0,001 DIN EN ISO t 7294-2 

0,001 DIN EN ISO 17294-2 

0,011 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,00 1 DIN EN ISO 17294·2 

< 0,000 1 DIN EN ISO 17294-2 

0,14 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0.003 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0.0009 DIN EN ISO 17294·2 

< 0,005 DIN EN ISO 17294·2 

< 0,1 DIN EN ISO 1 7294 · 2 

0,022 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

< 5 DIN EN ISO 10304-20 

< 2 DIN EN ISO 10304-20 

0,15 DIN EN ISO 10304-20 

< 5 DIN EN ISO 10304·20 

< 0,05 DIN EN ISO 11732 
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·--------- Probe -----·--Parameter ------......._ -----
{/uatBnmse 

pH-Wert 

Antimon Sb mg/1 

Arsen As mg/1 
Bativm Ba rng/1 

Cadmium Cd mg/1 

Kupfer Cu mg/1 
Chrom Cr mg/1 
Kobalt Co mg/1 

Eison Fe mg/1 
Blei Pb mg/1 
Mangan 

' 
Mn mgll 

Ouecksilber Hg mgll 
Molybdiin Mo mg/1 

Nickel Ni mg/1 

Selen Se mg/1 

Silber Ag mg/1 

Thallium Tl mg/1 

Vanadium v mg/1 

Zink Zn mg/1 

Gold Au mg/1 

Bor B mg/1 

Cyanid, gos. CN· mg/1 

Cyanid, l.!r. CN' mg/1 

Sulfat so;· mg/1 

Nitrat ' NOi mg/1 

Fluorid F mg/1 

Chlorid cr mg/1 

Ammoni1..1m NH" ' mg/1 

Projekt: Kumtor Goldmine, Kirgistan 
~ Sediment· I Bodonuntorsuchungen 

(Probeneingang: 15.10.2012) 

SK3S Untersuchungsmethode 

DIN 38414-S4 

8,29 DIN 38404-C5 

< 0,001 DIN EN ISO 17294·2 

< 0.00 1 DIN EN ISO 17294·2 

0,012 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

< 0.0001 DIN EN ISO 17294·2 

< 0,05 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,012 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17 294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0,0001 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0,' DIN EN ISO 17294·2 

0,013 DIN EN ISO 17294·2 

< 0,01 DIN EN ISO 14403 

< 0.01 DIN EN ISO 14403 

30 DIN EN ISO 10304-20 

< 2 DIN EN ISO 10304-20 

0,16 DIN EN ISO 1 0304·20 

< 5 DIN EN ISO 1 0304·20 

< 0,05 DIN EN ISO 11732 

TrSger des Hygtcn.o-lnstttuts:: Varein zur Sele;impfung der VolkskfMkhettan 1m Auhrkoh.len_gebiet e. V ., Gelsenklrchen 
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·----------
........ ---- Probe 

Parameter -----------. 
EJu4tanll/yu • 

pH-Wen 

Anum o-n Sb mglf 

Arscn As mg!l 

Banum Ba mgll 

Cadmium Cd mg/1 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Etson Fo mg/1 

Blei Pb mg/1 

Mangan Mn mg/1 

Ouecksifber Hg mg/1 

Molybd8n • Mo mgll 

Nickel Nl mgn 

Selen So mgll 
Silber Ag mg1l 

Thalllum Tl mgll 

Vanad•urn v mg1l 
Zonk Zn mg.1 

Gold Au mgn 

Sor . B mgn 

Cyanod. ges. CN· mgn 

Cyanod I. fr. CN mgn 

Sullat so;· mgl 

Nruat !110, mgl 

Fluorod F' mgn 

Chlor1d • cr mgt I 

Ammon•um NH•' mg'l 

Projekt: Kumtor Goldmlne, Klrglstan 

hier: Sediment· I Bodenuntersuchungen 
(Probenelngang: 15.10.20121 

SK4S Untersuchungsmethode 

Dl"' 38414-$4 

8,15 Dl"' 38404-C5 

0,001 Dl"' EN ISO 17294-2 

< 0,001 Dl"' EN ISO 17294-2 

0,027 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294 2 

< 0,001 DIN EN ISO 17294·2 

0,0004 DI"J EN ISO 17294-2 

0,38 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

0,013 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,010 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,002 DIN EN ISO 17294-2 

< 0,001 Dl"' EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

0,0009 DIN EN ISO 17294-2 

< 0,005 DI"J EN ISO 17294-2 

< 0,1 DI"J EN ISO 17294-2 

0,010 DIN EN ISO 17294-2 

< 0,01 01!11 EN ISO 14403 

< 0.01 DIN EN ISO 14403 

12 Dl!ll EN ISO 10304-20 

< 2 Dl"' EN ISO 10304·20 

0,19 DIN EN ISO 10304-20 

< 5 DIN EN ISO 10304-20 

0,39 DIN EN ISO 11732 

TtAger deJ Hyglent~lnst•tuta: Vtreln zur Be1t&mpfung cfer Vullc.sknmkhetta., tm RuhrKohlengebiet e.V., Gelsenldrchen 
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------- ! -----..__ Probe ---Parameter -----------

Elwtanllyse 

pH-Wert 

' 
An timon Sb mg/1 

Arsen As mgll 

Barium Bs mg/1 

Cadmium Cd mgll 

Kupfer cu mg/1 
Chrom Cr mg/1 
Kobalt Co mg/1 

Eisen Fe mg/1 

Blei Pb mg/1 
Mangan Mn mg/1 
Quecksilber Hg mg/1 

Molybd5n Mo mg/1 

Nickel Ni mgll 

Selen Se mgll 

Silber ' Ag mg/1 

Thallium Tl mg/1 

Vanadium v mg/1 

Zink Zn mgll 

Gold Au mgtl 
Bor 8 mg/1 

Cyanid, ges. CN- mg/1 

Cyanid, J.fr. CN' mg/1 

Sutlat so.'· mg/1 

Nrtrat N03. mgll 

Fluorid F mg/1 

Chlorrd cr mg/1 

Ammonium 
' 

NH•. mg/1 

Projekt: Kumtor Goldmine, Kirgistan 
IJ.ii.[; Sediment- I Bodenuntersuchungen 

(Proboneingang: 15.10.2012) 

SKSS Untersuchungsmethode 

DIN 38414-S4 

7,45 DIN 38404-CS 

0,008 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,058 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,0038 DIN EN ISO 17294-2 

< 0,05 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,254 DIN EN ISO 17294-2 

< 0,0002 DIN EN 1483 

0,013 DIN EN ISO 17294-2 

< 0,00 1 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0.0001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0, 1 DIN EN ISO 17294-2 

0,019 DIN EN ISO 1 7294-2 

0,04 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

567 DIN EN ISO 10304-20 

< 2 DIN EN ISO 10304-20 

0,19 DIN EN ISO 10304-20 

< 5 DIN EN ISO 10304-20 

0,41 DIN EN ISO 11732 

Trtig(lr des Hygiene-lns"tituts: Verein zur Sck.!impfu·ng der Volk5kran~heiten lm Ruhtkohlongabiet e. V .. Gelsenk,irchen 
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• 

--------------.: Probe 
Parameter -------__ ______ 

-------
E!iii(II1JilxH 

pH· Wert 

Antrmon Sb mgll 
Arson • As mg'l 
Banum Ba mg 

CaclmM" Cd mg· 
Kupftt Cu mgn 
Chrom Cr mg/1 
KobDit Co mg/1 
E11en Fe mg/1 
Bier Pb mg/1 
Mangan Mn mg/1 
Ouecksllber Hg mg/1 
'>1olybd6n Mo my /I 
Nickel Ni mg/1 
Selen Se mg/1 
Sorber Ag mg/1 
Thelfium n mg/1 
Vanadoum v mg~ . 
Zonk Zn mgl 
Gold Au mg1 
Bar 8 mgll 

Cyan1c1 gos. CN- mg/1 
Cvanld, I fr. CN mg/1 

Sulfot so.•· mg/1 
Nntet NO, mg/1 
Fluor lei F mg/1 
Chlarod Cf mg/1 

Ammoi'Wum NH4 mg1 

Projekt : Kumtor Goldmine. Kirglstan 

hiE Sediment- I Sodenuntersuchungen 
(Probeneingang: 15.10.20121 

SK7S Untersuchungsmethode 

" 
DIN 38414·S4 

8,18 DIN 38404-C5 

0,002 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

0,025 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 Dl"' EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0.05 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

o.ooe DIN EN ISO 17294-2 

< 0,0002 DIN EN 1483 

0,022 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0,0004 DIN EN ISO 17294·2 

< 0.005 DIN EN ISO 17294·2 

< 0,1 DIN EN ISO 17294·2 

0,019 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 1 4403 

36 DIN EN ISO 10304·20 

5,7 DIN EN ISO 1 0304·20 

0,29 DIN EN ISO 1 0304·20 

< 5 DIN EN ISO 1 0304·20 

1.29 DIN EN ISO 11732 

Trlg•r des Hygiene·lnsJ.Jtuts,: Vere1n zur Be\amptung ~fi.H Vollttkrankhe•tel'l m Rutukohlengeb•et e.V., G"IMn1mchel\ 
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--- --..__________ Probe 

Parameter -----------·----
E&• Clnf/)'H. 

PH·Wan 

Anumon Sb mg,l 
Arsen As mgl 
Banum Ba mgn 
Cedmrum Cd mgn 
Kupfer ' Cu mg/1 
Chrom Cr mgll 
Kobalt Co mg/1 
Elson Fe mg/1 
Slei Pb mg/1 
Many an Mn mg/1 
Ouijeksilber Hg mg/1 
Molybdln Mo mg/1 
N•ckel Nl mg/1 
Solen So mgn 
Srlber Ag mg·1 
Thalhum n mg/1 
Vaned tum v mg~ 

Ztnk Zn mgn 
Gold Au mgl 
Bor ' B rngll 

Cyantd, gos. CN- mg/1 
Cvanld, l.lr. CN' mg/1 

Sulfa! so.'· mg/1 
Nmat NOi mgtl 
Fluorld F mgt! 
Chlor<l cr mg/1 

Ammoruum NH4 ' mgn 

Projekt: Kumtor Goldmine. Klrgistan 
bier: Sodimont· I Bodenuntersuehungen 

(Probeneingang: 15.10.20121 

SKSS Untersuchungsmethode 

DIN 38414·S4 

8,07 0 1'11 38404·C5 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

0,008 DIN EN ISO 1 7294· 2 

< 0,0001 01"1 EN ISO 17294·2 

< 0,001 01"1 EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

< 0.05 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,011 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294 2 

< 0,0001 DIN EN ISO 17294·2 

0.0002 DIN EN ISO 17294-2 

< 0,005 Dl"' EN ISO 17294-2 

< 0.1 DIN EN ISO 17294·2 

0.009 DIN EN ISO 17294·2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

32 DIN EN ISO 10304·20 

< 2 DIN EN ISO 1 0304· 20 

0,16 DIN EN ISO 10304 20 

< 5 DIN EN ISO 10304·20 

< 0.05 DIN EN ISO 11732 

Trager des Hva•eoe~fnst•tun: Verein Zuf &klmpfung der Volk.sk.tankherten tm AuhrkohJengeb et e.V .. G~M••nkrfchen 
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-..__- ---- Probe 
Parameter ------_ ___ ---ELu•tca«btss 

pH· Wort 

Anomon Sb mg11 
Arsen As mgl 
Baoum sa mgl 
Cadm•um Cd mg' 
Kupfer Cu mgll 
Chrom Cr mg/1 

• Kobalt Co mg/1 
Elson Fe mg/1 
8191 Pb mg/1 
Mangan Mn mg/1 
Ouecksllber Hg mg/1 
Molybdln Mo mg/1 
Nickol Ni mgil 
Solen Se mg1l 
Srber Ag mgll 
Tholhum Tl mgll 
Vanad•um v mgl 
ZHik Zn mg:J 
Gold Au mgll 
Bor B mg,ll 

Cyantd, gu. • CN· mg/1 
Cyanld, llr. CN' mg/1 

Sulfat so;· mg/1 
Nttrat NO, mgil 
Fluorld F mg1l 
Chlor•d Cl mgn 

Ammon tUm NH•' mgl 

Projekt: Kumtor Goldmine, Klrglstan 
hilr; Sediment· I Bodenuntersuchungen 

(Probeneingang: 15.10.2012) 

SK9S Untersuchungsmethode 

" 
DIN 384 1 4·S4 

8,26 DIN 38404-C6 

0,001 Dl"' EN ISO 17294·2 

< 0,001 DIN EN ISO 1 7294·2 

0,023 DIN EN ISO 1 7294·2 

< 0,0001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 1 7294·2 

< 0,001 DIN EN ISO 1 7294·2 

< 0,0001 DIN EN ISO 1 7294·2 

< 0,05 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294·2 

0,003 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0.010 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17 294·2 

< 0,001 Dl"' EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-2 

0.0004 DIN EN ISO 17294·2 

< 0,005 DIN EN ISO 17294·2 

< 0, I DIN EN ISO 17294 2 

0,013 DIN EN ISO 17294 2 

< 0.01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

9 DIN EN ISO 10304·20 

< 2 DIN EN ISO 10304·20 

0,23 DIN EN ISO 1 0304·20 

< 5 DIN EN ISO 10304·20 

0.08 DIN EN ISO 11732 

Trager dua Hyg eoe-tnst1tuts: Verern ZUf Beklmpfung der Volksktan\:~e,ten irn Ruhrkoh.lengeb,et e. v .• G .. senk rchen 
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' --------
---- Probe 

Parameter ----------Eluatanmse 

pH-VVert 

Antimon Sb mg/1 

Arson As mg/1 

Barium Ba mgil 

Cadmium Cd mg/1 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Eisen ' Fe mg/1 

Blei Pb mg/1 

Mangan Mn mg/1 

Quecksilber Hg mg/1 
l'lolybdan Mo mg/1 

Nickel Ni mg/1 

Selen Se mg/1 

Silber Ag mg/1 

Thallium T1 mg/1 

Vanadium v mg/l 

Zink Zn mg/l 

Gold Au mg/1 

Bor B mg/1 

Cyanid, ges. CN- mg/1 

Cyanid, J.fr. 
' 

CN' mg/1 

Sulfat so.'· mg/1 

Nitrat N03 mg/1 

Fluorid F mg/1 

Chlorid Cl mg/1 

Ammonium NH4 '"" mg/1 

Projekt: Kumtor Goldmine, Kirgistan 
~ Sediment- I Bodenuntersuchungen 

(Probeneingang: 15.10.2012) 

SK10S Untersuchungsmethode 

DIN 38414-S4 

8,01 DIN 38404-CS 

0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,029 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294•2 

< 0,0001 DIN EN ISO 17294-2 

< 0,05 DIN EN ISO 17294-2 

< O.D01 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,014 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0.0001 DIN EN ISO 17294· 2 

< 0,005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0,013 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

28 DIN EN ISO 10304· 20 

3,5 DIN EN ISO 10304· 20 

0,30 DIN EN ISO 10304-20 

< 5 DIN EN ISO 10304-20 

< 0,05 DIN EN ISO 11732 

Trager des Hygiene·lnstituts: Vercin zur Bekamptung der Volltskrankheiten £m Ruh.rkohlengebiet e.V., Gefsenkirchen 
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-----------------Parameter ----
EIUBtanl/vse 

pH-Wert 

Antimon Sb 

Arson As 

Bariurn Ba 

Cadmium Cd 

Kupfer Cu 

Chrom Cr 

Kobalt Co 

Eisen Fe 

Blei Pb 

Mangan Mn 

Ouecksilber • 
Hg 

Molybdan Mo 

Nickel Ni 

Selen Se 

Silber Ag 

Thallium Tl 

Vanadium v 
Zink . Zn 
Gold Au 

Bor B 

Cyanid, ges. CN· 

Cyanid, l.lr. CN' 

Sul fat so,.'· 
N1trat I NOi 
Fluorid F' 

Chlorid Cl 

Ammonium NH4 

Probe 

------

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

rng/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

my/1 

mgfl 

rngll 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

Projekt: Kumtor Goldmine, Kirgistan 

bi.u; Sediment- I Bodenuntersuchungen 
(Probeneingang: 15.10.201 2) 

SK12S Untersuchungsmethode 

DIN 38414-S4 

8,06 DIN 38404-CS 

< 0,001 DIN EN ISO 17 294-2 

0,001 DIN EN ISO 17294-2 

0,010 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0.05 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,015 DIN EN ISO 172ll4-2 

< 0,0002 DIN EN 1483 

0,005 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0.0001 DIN EN ISO 17294-2 

0,0009 DIN EN ISO 17294-2 

< 0.005 DIN EN ISO 17294·2 

< 0.1 DIN EN ISO 17294-2 

0,017 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

8 DIN EN ISO 10304·20 

< 2 DIN EN ISO 10304-20 

0,68 DIN EN ISO 10304-20 

< 5 DIN EN ISO 10304-20 

0,21 DIN EN ISO 11732 

Trag~r des Hygiene-lnstituts: Veteln lur Bekampfung der Volkskrankfleiten im Avhrkohlengebiot u. V .. Gelsenkirchen 
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---------------- Probe 
Parameter ----------------Eluataai/yMt 

• 
pH -Wert 

An timon Sb mg/1 

Arsen As mg/1 

Barium Ba mg/1 

Cadmium Cd mg/1 

Kupfer . Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Eisen Fe mg/1 

Slei Pb mg/1 

Mangan Mn mg/1 

Que-ckstlber Hg mgll 

Molybdiin Mo mg/1 

Nickel • Ni mg/1 

Sa len Se mgfl 

Silber Ag mg/1 

Thallium Tl mg/1 

Vanadium v mg/1 

Zlnk Zn mg/1 

Gold Au mg/1 

Bor B mg/1 

Cyanid, gas. CN- mg/1 

Cyanid, l.lr. CN' mg/1 

Sulfat so;· mgll 

Nitrat NOi mg/1 

Fluorid F mg/1 

Chlofld 
• 

cr mg/1 

Ammonium NH4 - mg/1 

Projekt: Kumtor Goldmine, Kirgistan 
hier: Sediment- I Bodenuntersuchungen 

(Probeneingang: 15.10.2012) 

SK13S Untersuchungsmethode 

DIN 38414-$4 

7,93 DIN 38404-CS 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,086 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0,0003 DIN EN ISO 17294-2 

< 0,05 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

0,216 DIN EN ISO 17294-2 

< 0.0002 DIN EN 1483 

0,005 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0,0002 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0.018 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

24 DIN EN ISO 10304-20 

< 2 DIN EN ISO 10304-20 

0,24 DIN EN ISO 10304-20 

7 DIN EN ISO 10304-20 

< 0,05 DIN EN ISO 11732 

Tdr.ger des H.ygione·ln!Httuts: Vereitl zut Bekampfung der Volkskrank,heiten ;m Au-1'\rkohlengebiet e. V ., Gelsenlc:irchen 



HYGIENE·INSTITUT DES RUHRGEBIETS. GELSENKIRCHEN 
lnstitut fOr Umwelthygiene und Toxfkotogie 
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-~ -- --.....__________ 
Parameter --...___ 

Ehll.t•n•tyu 

pH-Wen 

• 
An tiMOn Sb 

Arsen As 

Bar tum Bo 

Cadm•um Cd 

Kupfer Cu 

Chrom Cr 

Kobalt Co 

Etaen Fe 

Blei Pb 

Mongon Mn 

Oueekallbtr Hg 

Molybd6n Mo 

N•ekel N• 
Stlen Se 

S•lber Ag 

Thelhum • Tl 

Vana<hum v 
Z•nk Zn 

Gold Au 

8or B 

Cyanld. gas. CN· 

Cyonld. l. l r. CN' 

Sulfat so/ 
N'trat N01 
FluorK.I F' 

Chlorod cr 

Ammon•um NH,· . 

Probe 

---
mgtl 

mg1 

mgl 
mg1 

mg/1 

mg11 

mg/1 

mgll 

mg/1 

mg/1 

mg/1 

mgil 

mgd 

mgt 

mg·l 
mg;l 

mg1 

mg1 

mgll 

mgll 

mg/1 

mgll 

mg;l 

mgd 

mg1l 

mg. I 

mgil 

Projekt: Kumtor Goldmine, Kirglaten 
hier: Sediment· I Bodenunterauehungen 

(Probeneingang: 15.10.2012) 

SK14B Untersuchungsmethode 

DIN 38414-54 

7,87 DIN 38404-C5 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

0.036 DIN EN ISO 17294-2 

< 0.0001 DIN EN ISO 17294·2 

0,001 DIN EN ISO 17294 2 

< 0,001 DIN EN ISO 17294 2 

0,0004 DIN EN ISO 17294·2 

< 0,05 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0.0002 DIN EN 1483 

0,003 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

0.0003 DIN EN ISO 17294·2 

< 0.005 DIN EN ISO 17294 2 

< 0.1 DIN EN ISO 17294·2 

0.018 DIN EN ISO 17294·2 

< 0,01 DIN EN ISO 14403 

< 0.01 DIN EN ISO 14403 

111 DIN EN ISO 10304 20 

2,5 DIN EN ISO 10304 20 

0,38 DIN EN ISO 10304 20 

35 DIN EN ISO 10304-20 

< 0,05 DIN EN ISO 11732 

Tr'v« du Hvg.ene--lnstltutS: Veretn zur Beklmpfuno der Volksk.ren\heiten im RuhrkQJ\tengebitt e. V • GeiH,.kircheo 
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--~ 

----------- . 
Peremeter ---------
E/u«taolfys« 

pH·WQrt 

Antimon Sb 

Arsen • As 

Borium Ba 

C.dmrum Cd 

Kupfer Cu 

Chrom Cr 

Kobalt Co 

E•son Fe 

Blel Pb 

Mangan Mn 

Ouocksllber Hg 

Molvbdln Mo 

Nickel Ni 

Solen Se 

Srlber Ag 

Thalltum Tl 

Vanad•um v 
• 

Zonk Zn 

Gold Au 

Bor B 

Cvsnld. ges. CN· 

Cvonld, l. l r CN 

Sulfot so;· 
Nnrat NO, 

Fluortd F 

Cl\rond cr 

Ammonium NH .. 

Probe 

-----

"'11: I 
mg·1 

tngl 

mg·l 

mg/1 

mgrl 

mgrl 

mgrl 

mg/1 

mg/1 

mg/1 

mg/1 

mgil 

mgl 

mg~ 

mg,l 

mgl 

tng11 

mgl 

mgrl 

mg/1 

mg/1 

mg/1 

mg/1 

mgil 

mgn 

mgl 

Projekt: Kumtor Goldmine, Kirglstan 

hillli Sediment· I Bodenunterauchungen 
(Probeneingang: 15.10.2012) 

SK15B Untersuchungsmethode 

., 
DIN 38414·S4 

8,23 DIN 38404-CS 

< 0.001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

0.018 DIN EN ISO 17294 2 

< 0,0001 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294·2 

< 0,05 DIN EN ISO 17294·2 

< 0,001 DIN EN ISO 17294·2 

0,041 DIN EN ISO 17294·2 

< 0,0002 DIN EN 1483 

0,003 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0.001 DIN EN ISO 17294·2 

< 0.0001 DIN EN ISO 17294·2 

0,0007 DIN EN ISO 17294-2 

< 0.005 DIN EN ISO 17294·2 

< 0.1 DIN EN ISO 17294·2 

0,013 DIN EN ISO 17294·2 

< O.D1 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

17 DIN EN ISO 10304·20 

< 2 DIN EN ISO 10304·20 

0.30 DIN EN ISO 10304·20 

17 DIN EN ISO 10304·20 

0,12 DIN EN ISO 11732 

TtA\}tf d., Hyglene-lnstiu.n-s.: Verein zur Beklmpfui\Q (.ftr Vot<skraf"'khert-al'l im Ruh11tohtengeblo1 a.V. Gtftonc.irc"e" 
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--
-------------------- Probe 

Parameter -~ ---EltmfBOs/ySII 

pH-Wart 

An timon Sb mg/1 

Arsen As mg/1 

Barium Ba mg/1 

Cadmium • Cd mgrl 

Kupfer Cu mg/1 

Chrom Cr mg/1 

Kobalt Co mg/1 

Etsen Fe mg/1 

Bier Pb mgJI 

Mangan Mn mg/1 

Ouecksifber Hg mg/1 

Molybd3n Mo mg/1 

Nickel Ni mg/1 

Solen Se mgtl 

Silber Ag mg/1 

Thallium Tl mg/1 

Vanadium v mg/1 

Zink Zn mg/1 

Gold • Au mg/1 

Bor 8 mg/1 

Cyanrd, ges. CN- mg/1 

Cyanid, l.fr. Gill' mg/1 

Sullat so;· mg/1 

Nitra t NOi mgll 

Fluorid F mg/1 

Chlorid cr mg/1 

Ammonaum NH.- mg/1 

Projekt: Kumtor Goldmine, Kirglstan 
biJu.; Sediment- I Bodenuntorsuchungen 

(Probeneingang: 15.1 0.20121 

SK16S Untersuchungsmethode 

DIN 38414-54 

8,09 DIN 38404-C5 

< 0,001 DIN EN ISO 17294·2 

0,002 DIN EN ISO 17294-2 

0.005 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294·2 

< 0,0001 DIN EN ISO 17294-.2 

0,20 DIN EN ISO 17294· 2 

< 0.001 DIN EN ISO 17294-2 

0,003 DIN EN ISO 17294-2 

< 0,0002 DIN EN 1483 

0,001 DIN EN ISO 17294-2 

< 0.001 DIN EN ISO 17294-2 

< 0,001 DIN EN ISO 17294· 2 

< 0,001 DIN EN ISO 17294-2 

< 0,0001 DIN EN ISO 17294-2 

0.0007 DIN EN ISO 17294-2 

< 0,005 DIN EN ISO 17294-2 

< 0,1 DIN EN ISO 17294-2 

0,007 DIN EN ISO 17294-2 

< 0,01 DIN EN ISO 14403 

< 0,01 DIN EN ISO 14403 

< 6 DIN EN ISO 10304-20 

< 2 DIN EN ISO 1 0304· 20 

0,26 DIN EN ISO 10304· 20 

< 5 DIN EN ISO 10304·20 

< 0.05 DIN EN ISO 11732 

Triger des Hy:giene·lnstltuts: Vercin zur Bekamptung der Vol~skrankheiten im RuhrkohJengebict o.V., Golssnkifchen 



HYGIENE-INSTITUT DES RUHRGEBIETS, GELSENKIACHEN 
lnstttut for Umwehhygiene und Toxikofog1e 
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. ---- -----------.------ Probe 

Parameter ---- ----
fiJ/.sWiflllAI¥H 

Wanergohalt Ww % 
Trockenruckstand w. % 

pH· Wort 

. 
UnJoJWIIDC6Uf3dJJJIJS. 

Anumon Sb mglkg m, 

Arsen As mglkg m, 

Barium Ba mg/kg m, 

Codmoum Cd mg/kg m, 

Kupfvo Cu mg/kg m, 

Chrom • Cr mg/kg m 1 

Kobalt Co mg/kg m, 

Elsen Fe mg/kg m1 

Bloo Pb mgokg m, 

Mangan Mn mglkg m1 

Ouecko Iller Hg mg kg m 1 

Molybdln Mo mg 1kO m, 
Nrckol N1 mg•l<g m1 

Solon Se mg.'Jcg m, 

Srlbor Ag mglkg m, 
Thallium Tl mglkg mr 

Venadlum v mg/kg m, 

2rnk Zn mg/kg m, 

Gold Au mg/kg m, 

Bor B mg/kg m1 

• Cyanrd. goa. CN· mglkg m, 

Cyonrd, l.fr. CN' mg1kg m1 

Projekt: Kumtor Goldmine, Klrglstan 
~ Sediment· I Bodenunterauchungen 

(Probenelngang: 15.10.20121 

SK1S Untersuchungsmethode 

13,32 DIN ISO 11465 

86,68 DIN ISO 11465 

6,61 Dl"' ISO 10390 

DIN ISO 1 t 466 

< 0,5 DIN EN ISO 17294·2 

3,7 DIN EN ISO 17294·2 

91 DIN EN ISO 17294·2 

< 0.20 DIN EN ISO 17294·2 

9,6 DIN EN ISO 17294·2 

7,4 DIN EN ISO 17294·2 

4,1 DIN EN ISO 17294·2 

13100 DIN EN ISO 17294·2 

3,2 DIN EN ISO 17294·2 

315 DIN EN ISO 17294·2 

< 0,10 DIN EN 1483 

0,67 DIN EN ISO 17294·2 

9,5 DIN EN ISO 17294·2 

1,6 Dl"' EN ISO 17294·2 

< 2,5 Dl"' EN ISO 17294 2 

< 0,5 DIN EN ISO 17294·2 

12 DIN EN ISO 17294·2 

27 DIN EN ISO 17294·2 

< 25 DIN EN ISO 17294·2 

< 12 DIN EN ISO 17 294·2 

< 0,1 LAGA CN 21791 DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 
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Annex V, Page 2 of 13 

---------- Probe 
Parameter --------------------
E~ts.latf.r.aal't.ut • 
Wassergehalt Ww % 
TrockenrOckstand w, % 

pH-Welt 

J(Qnigswasstuaufsc1JJJJ.8, 

Antimon Sb mglkg m, 

Atsen As mgl~g m, 

Barium Ba mg/kg mr 

Cadmium Cd mglkg mr 

Kupfer Cu mg/kg mr 

Chrom Cr mglkg m, 

Koba1t Co mglkg m, 

Eisen Fe mglkg m, 

B!ei • Pb mglkg m, 

Mangan Mn mglkg m, 

Ouecksilber Hg mglkg m1 

Molybda" Mo mglkg m1 

Nickel Ni mg/kg m, 

Selen Se mglkg m, 

Silber Ag mglkg mr 

Thallium Tl mglkg mr 

Vanadium v mglkg mr 

Zink Zn mglkg mr 

Gold Au mglkg m1 

Bar B mglkg m1 

Cyanid, gos. CN- mglkg m1 

Cyanrd, l.fr. CN' mgl kg m, 

• 

Projekt: Kumtor Goldmine, Kirglstan 
hier: Sediment· I Bodenuntersuchungen 

(Probeneingang: 15.10.20121 

SK3S Untersuchungsmethode 

18,43 DIN ISO 11465 

81,57 DIN ISO 11465 

7,41 DIN ISO 10 390 

DIN ISO 1 1466 

1,6 DIN EN ISO 1 7294-2 

32 DIN EN ISO 17294-2 

174 DIN EN ISO 17294-2 

< 0,20 DIN EN ISO 17294-2 

59 DIN EN ISO 17294·2 

18 DIN EN ISO 17294· 2 

19 DIN EN ISO 17294-2 

36000 DIN EN ISO 17294-2 

10 DIN EN ISO 17294·2 

657 DIN EN ISO 17294-2 

< 0,10 DIN EN 1483 

5,4 DIN EN ISO 17294-2 

42 DIN EN ISO 17294-2 

6,5 DIN EN ISO 17294-2 

< 2.5 DIN EN ISO 17294-2 

< 0,6 DIN EN ISO 17294-2 

18 DIN EN ISO 17294-2 

46 DIN EN ISO 17294·2 

< 25 DIN EN ISO 17294·2 

< 12 DIN EN ISO 17294-2 

< 0.1 LAGA CN 2 I 79 I DIN ISO 1 7380 

< 0,1 LAGA CN 2 179 I DIN ISO 17380 

Trager des Hy~;iene~lnstituts: Verein zur BeUmpfung der Volkskrankheiten ;m Rt~hrkohlengebiet e. V ., Gelsenl<bchttn 
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·-------- Probe --
Parameter --------------Ee.~~(Qf(f.O.Q.I'd.~ 

Wassergehalt Ww % 
TrockenrUckstand w, % 

• 
pH-Wen 

K5nigswgsseraufschlu8 

Antimon Sb mglkg m, 

Arsen As mglkg m, 

Barium Sa mglkg m, 

Cadmium Cd mglkg m, 

Kupfer Cu mglkg rn, 

Chrom Cr mg/kg m, 

Kobalt Co mglkg m, 

Eisen Fe mg/kg m, 

Blei Pb mglkg m, 

Mangan Mn mglkg m1 

O.Uecksifber • Hg mglkg m1 

Molybdan Mo mglkg m, 

Nickel Ni mg/kg m, 

Solen Se mg/kg m, 

Silber Ag mglkg m1 

Thallium Tl mgl kg m, 

Vanadium v mglkg m, 

Zink Zn mglkg m, 

Gold Au mg/kg m, 

Bor B mglkg m, 

Cyanid, ges. CN· mg/kg m, 
Cyan;d; Ur, CN' mg/kg m, 

Projekt: Kumtor Goldmlne, Kirglstan 
hier; Sediment· I Bodenuntersuchungen 

(Probeneingang: 15.1 0.2012) 

SK4S Untersuchungsmethode 

21,26 DIN ISO 11465 

78,74 DIN ISO 11465 

7,34 DIN ISO 10390 

DIN ISO 11466 

0,9 DIN EN ISO 17294-2 

11 DIN EN ISO 17294-2 

319 DIN EN ISO 17294· 2 

< 0.20 DIN EN ISO 17294-2 

21 DIN EN ISO 17294-2 

12 DIN EN ISO 17294-2 

7,7 DIN EN ISO 17294·2 

29400 DIN EN ISO 17294·2 

6,3 DIN EN ISO 17294·2 

374 DIN EN ISO 17294·2 

< 0, 10 DIN EN 1483 

2 DIN EN ISO 17294·2 

17 DIN EN ISO 17294·2 

4.1 DIN EN ISO 17294· 2 

< 2,5 DIN EN ISO 17294·2 

< 0.5 DIN EN ISO 17294-2 

30 DIN EN ISO 17294-2 

35 DIN EN ISO 17294·2 

< 25 DIN EN ISO 17294·2 

< 12 DIN EN ISO 17294·2 

< 0.1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

Trager des Hygiene·lnstituts: Vereln zur Bekampfung dcr Voll<s\:.raftkheiten im Ruhr'kohlengebiet e.V., Gefsenkirchen 
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-----
-----------------------------

Parameter -------
F•tJilOllan•lyle 

Wossergohalt Ww 

T rockennlckctand w, 

PH·Wtn 
• 

~6n/gtWJU$1C«Ul!fcbJuS 

Anttmon Sb 

Arsen As 

Barium Ba 

Cadmium Cd 

Kupfor . Cu 

Chrom Ct 

Kobalt Co 

Eiaen Fo 

8le1 Pb 

Mangan Mn 

Ouecl.s•ll>er Hg 

Molybdln Mo 

NICktl • N• 

Stltn Se 

S•lbor Ag 

Thallium Tl 

Vanad•um v 
Zlnk Zn 

Gold Au 

Bor B 

Cvanld, ges. CN· 

Cyan•d. l.fr. CN 

Probe 

--
% 

% 

mg'kg m, 

mytkg my 

mg/kg my 

mg/kg m1 

mg/kg m, 

mg/kg m1 

mgtkg m, 

mgtkg m, 

ITigiki mT 

mg/kg m, 

mg'kg rn1 

mg kg my 

mg-kg mr 

mglkQ m, 

mg.'kg mT 

mg/kg m, 

mg/kg m1 

mg/kg m1 

mg/kg m1 

mglkg m, 

mglkg m, 

mg;kg m, 

Projekt: Kumtor Goldmine, Kirglatan 
hiE Sediment· I Bodenuntersuchungen 

(Probeneingang: 15.10.2012) 

SKSS Untersuchungsmethode 

21,04 DIN ISO 11465 

78,96 DIN ISO 11465 

7,68 DIN ISO 10390 

DIN ISO 11466 

4.4 DIN EN ISO 17294-2 

14 DIN EN ISO 17294·2 

158 DIN EN ISO 17294·2 

0,56 DIN EN ISO 17294·2 

69 DIN EN ISO 17294·2 

12 DIN EN ISO 17294·2 

18 DIN EN ISO 17294· 2 

50500 DIN EN ISO 17294 2 

56 DIN EN ISO 17294 2 

1800 DIN EN ISO 17294 2 

< 0,10 DIN EN 1483 

5,9 DIN EN ISO 17294-7 

44 DIN EN ISO 17294·2 

3 DIN EN ISO 17294·2 

< 2,5 DIN EN ISO 17294 2 

< 0.5 DIN EN ISO 17294·2 

17 DIN EN ISO 17294·2 

173 DIN EN ISO 17294·2 

< 25 DIN EN ISO 17294·2 

< 12 OIN EN ISO 17294·2 

0,9 LAGA CN 2 I 79 I DIN ISO 17380 

0,6 LAGA CN 2 I 79 I DIN ISO 17380 

Tr&ger dts Hygien~ln.stitU1$; Vere•n tur BekJmpfuf'g dar Volltskrankheuen im Ruhtic:ohSef'oQeb1et t.V., Gtlttnkircl\en 
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-------
---------- Probe -----Parameter 

. ------------
&~uw.aaaatxs.1 

Wassergehalt Ww % 

TrockenrOckstand w, % 

pH-Wert 

Kiinlgs wawtrsufschtuB 
' 

Antimon Sb mg/kg ~ 

Arsen As mg/kg ~ 

Barium Ba mglkg m1 

Cadmium Cd mg/kg m, 

Kvpfe• Cv mg/kg m, 

Ch•om Cr mg/kg m1 

Kobolt Co mg/kg m, 

Eisen Fe mg/kg m1 

Blei Pb mglkg m1 

Mangan Mn mglkg m1 

Qucct<silbor Hg mgikg m1 

Molybdan Mo mg/kg mr 

Nickel Ni mglkg m1 

Selen Se mglkg m1 

Silber ' A~t mglkg m1 

Thallium Tl rnglkg m1 

Vanadium v mg/kg m1 

Zink Zn mglkg mr 

Gold Au mglkg m1 

Bor B mg/kg m1 

Cyanid, ges. CN- rJ\glkg m1 

Cyanid, l.fr. CN' mglkg m1 

Projekt: Kumtor Goldmine, Kirgistan 
hier: Sediment- I Bodenuntersuchungen 

(Probeneingang: 15.10.20121 

SK7S Untersuchungsmethode 

19,53 DIN ISO 11465 

80.47 DIN ISO 11465 

7,60 DIN ISO 10390 

DIN ISO 11466 

1,3 DIN EN ISO 17 294-2 

22 DIN EN ISO 17294·2 

297 DIN EN ISO 17294-2 

0,21 DIN EN ISO 17294-2 

41 DIN EN ISO 17294-2 

32 DIN EN ISO 17294-2 

20 DIN EN ISO 17294·2 

39200 DIN EN ISO 17294-2 

17 DIN EN ISO 17294-2 

870 DIN EN ISO 17294-2 

< 0,10 DIN EN 1483 

3,3 DIN EN ISO 17294-2 

52 DIN EN ISO 17294-2 

2.5 DIN EN ISO 17294-2 

< 2.5 DIN EN ISO 17294-2 

< 0,5 DIN EN ISO 17294-2 

38 DIN EN ISO 17294· 2 

73 DIN EN ISO 17294-2 

< 25 DIN EN ISO 17294-2 

< 12 DIN EN ISO 17294-2 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

Tr8ger des Hyglene-lnstnvts: Verein t\H Bek!impfung der Vollcskrankheiten im Auhrkohlengebiet e. V .• G.elsen)drchen 
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------------- Probe ---Parameter -----_ ---
Efl.llllP.UI.al.f.&l 
Wossergahalt Ww % 

TrockenrOckstand w, % 

pH-Wen 

Kliaigs w4SSBt8VlscJJJ.u/J. 

Antimon Sb mg/kg mT 

Arsen ' As mg/kg m, 

Barium Ba mg/kg m,-

Cadmium Cd mg/kg m, 

Kupfer Cu mglkg m1 

Chrom Cr mglkg m1 

Kobalt Co mg/kg mT 

Eisen Fe mg/kg m, 

Blei Pb mglkg m, 

Mangan Mn mg/kg mr 

Ouecksilber Hg mglkg mr 

MolybdAn Mo mg/kg mr 

Nickel Ni mg/kg m, 

Selen Se mg/kg m1 

Silber Ag mg/kg m1 

Thalli urn Tl mg/kg mT 

Vanadium ' v mg/kg mT 

Zink Zn mg/kg m, 

Gold Au mglkg m,-

Bor B mg/kg mr 

Cyanid, ges. CN- mg/kg mT 

Cyanrd. l.lr. CN' mg/kg mT 

Projekt: Kumtor Goldmlne, Kirgistan 
hler: Sediment· I Bodenuntersuchungen 

(Probenelngang: 15.10.20121 

SKSS Untersuchungsmethode 

12,45 DIN ISO 11465 

87,55 DIN ISO 11465 

7,50 DIN ISO 10390 

DIN ISO 11466 

1,0 DIN EN ISO 17294-2 

24 DIN EN ISO 17294-2 

116 DIN EN ISO 17294-2 

< 0,20 DIN EN ISO 17294-2 

37 DIN EN ISO 17294-2 

13 OIN EN ISO 17294-2 

19 DIN EN ISO 17294-2 

38400 DIN EN ISO 17294·2 

7,7 DIN EN ISO 17294· 2 

1130 DIN EN ISO 17294-2 

< 0,10 DIN EN 1483 

5,7 DIN EN ISO 17294-2 

51 DIN EN ISO 17294-2 

3 DIN EN ISO 17294-2 

< 2,5 DIN EN ISO 17294-2 

< 0,5 DIN EN ISO 17294-2 

25 DIN EN ISO 17294·2 

34 DIN EN ISO 17294-2 

< 25 DIN EN ISO 17294-2 

< 12 DIN EN ISO 17 294-2 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 / 79 I DIN ISO 17380 

Trtger ctes Hygiene-tostituts: Verein zur BQkAmpfung der Votksklan$theiten im Ruhrkohlengebiet e. V .. GelsenkJrchon 
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Projekt: Kumtor Goldmine, Kirgistan 
hW:; Sediment· I Bodenuntersuchungen 

(Probeneingang: 15. 10.2012} 

--- , I 
------------- Probe SK9S 

Parameter -------------

Untersuchungsmethode 

Fgs(Stoffsaatyse 

Wassargehalt 

Trockennickstand 

pH-Wert 

Kfinigs WJt$SefBu(schlu4 

Antimon 

Arsen 

Barium 

Cadmium 

Kupfer 

Chrom 

Kobalt 

Eisen 

Blei 

Mangan 

Ouecksilber 

Molybddn 

Nickel 

Solen 

Silber 

Thallium 

Vanadium 

Zink 

Gold 

Bor 

Cyanid, gas. 

Cyanid, l.rr. 

Sb 

As 

Ba 
Cd 

Cu 

Cr 

Co 

Fe 

Pb 

Mn 

Hg 

Mo 

Ni 

So 

Ag 

Tl 

v 
Zn 
Au 

8 

CN· 
CN' 

----
% 

% 

mg/kg m1 

mg{kg m, 

mgfkg m, 

mg/kg m, 

mg/kg m1 

mg/kg m1 

mglkg m1 

mg/kg m, 

mg/kg m, 

rng/kg m7 

mglkg m1 

mg/kg m, 

mglkg m1 
mglkg m1 

mg/kg m1 

mg/kg mT 

mg/kg m, 

mgfkg m, 

mg/kg m, 

mg/kg m, 

mglkg m1 

mglkg m, 

21 ,64 DIN ISO 11465 

78,36 DIN ISO 11465 

7,53 DIN ISO 10390 

DIN ISO 11466 

1,1 DIN EN ISO 17294· 2 

16 DIN EN ISO 17294·2 

207 DIN EN ISO 17294-2 

< 0,20 DIN EN ISO 17294·2 

30 DIN EN ISO 17294·2 

20 DIN EN ISO 17294·2 

13 DIN EN ISO 17294·2 

28600 DIN EN ISO 17294-2 

11 DIN EN ISO 17294·2 

674 DIN EN ISO 17294·2 

< 0.10 DIN EN 1483 

2,2 DIN EN ISO 17294-2 

33 DIN EN ISO 17294·2 

2 DIN EN ISO 17294·2 

< 2,5 DIN EN ISO 17294·2 

< 0,5 DIN EN ISO 17294-2 

28 DIN EN ISO 17294·2 

50 DIN EN ISO 17294-2 

< 25 DIN EN ISO 17294·2 

< 12 DIN EN ISO 17294·2 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

Tf4I:)Ot des Hygiene-tnstitvts: Verein zur Bakampfung der Volksk1cmkheiten im Ruhtkohlengebiet e. V ., Gel$enktr.chen 
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111&lttut fOr UmwelthVQit!O& uod Toxiko1ogre 
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Projekt: Kumtor Goldmine, Kirgisten 
biu: Sediment· I Bodenuntersuehungen 

IProbeneingang: 15.10.201 2) 

- ---- Probe 
Parameter ~--------
E.tmtoUoaaty,. 
Wassergehalt 

TrockenrOckstand 

pH·Wert 

Anttmon 

Araen 

B~mvm 

Cadmium 

Kupfer 

Chrom 
Kobalt 

Etsen 
Bleo 

Mangan 

Queckstlber 

Molybdln 

Ntekol 

seoen 

S•lbor 

Thallium 

VMadlum 

Zonk 

Gold 

Bot 

Ww 

w, 

Sb 

As 

Ba 
Cd 

Cu 

Cr 

Co 

Fe 

Pb 

Mn 

Hg 

Mo 

No 

Se 

Ag 

Tl 

v 
Zn 

Au 
B 

-

mg'kg m, 

mglkg m, 

mglkg m1 

mglkg m, 

mg/kg rr>r 

mg/kg mr 
mglkg m, 

mg/kg m, 

mglkg m1 

mglkg m1 

mglkg m, 

mgrkg m1 

mg•kg m1 

mgikg mr 

mglkg m1 

mglkg m1 

mglkg m1 

mg/kg m1 

mglkg m1 

mglkg m, 

SK10S 

33,63 

66,37 

7.31 

1.6 
27 

275 

< 0,20 

53 

26 

21 

42500 

20 

1100 

< 0,10 

4,1 

55 
3,3 

< 2,5 

< 0,5 

34 

73 

< 25 

< 12 

Cyonld, geo. 
Cyonod. l.lr. 

CN· 
eN· 

mg/kg m, < 0,1 

mg•ko m, < 0,1 

Untersuchungsmethode 

DIN ISO 11465 

DIN ISO 11465 

DIN ISO 10390 

DIN ISO 11466 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294 2 

DIN EN ISO 17294-2 

Dl"l EN ISO 17294·2 

Dl"l EN ISO 17294·2 

DIN EN 1483 

DIN EN ISO 17294-2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

Dl"l EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

" 

lAGA CN 2 I 79 I DIN ISO 17380 

lAGA CN 2 119 I Dl"' 1$0 17380 
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Projekt: Kumtor Goldmlne, Kirgiatan 

hiE Sediment· I Bodenunt ersuchungen 

(Probeneingang: 15.10.201 2) 

-- ------------.____ Probe 

Parameter -----

SK12S 

fnJJ toUqn«'vs t 

Wossergehah 

Troc~enliickstand 

pH· Wen 

KlJJislttiiSS«llulfChfu8 

Anumon 
Arsen 

Barium 

Cadmium 

Kupler 

Chrom 

Kobalt 

Eisen 

Bleo 

Mangan 

Ouecksolt>er 

Motvbdan 

NICkol 

Solen 

Solber 

Thallium 

Venadlum 

Zlnk 

Gold 

Bor 

Cyanld. gos. 

Cyal"•d, I. fr. 

Ww 

w, 

Sb 

As 

Ba 

Cd 

Cu 

Cr 

Co 

Fe 

Pb 

Mn 

Hg 

Mo 

No 

Se 

Ag 

Tl 

v 
Zn 
Au 

B 

CN· 

CN 

--

mgl~g m, 

mg1~g m1 

mg1~g m, 
mg/kg m, 
my/kg m, 
mg/kg m, 
mg/kg m, 

20.33 
79,67 

7.09 

0.56 

13 

109 

< 0,20 

28 

34 

12 

mglkg m, 30900 

mg1kg m, 16 

mg1kg m, 572 

mgkgm1 < 0,10 

mg kg ,.,_ 0,53 

mg kg m. 

mglkg m, 
mg!kg m, 
mglkg m, 
mglkg m, 
mg/kg m, 
mglkg m, 

my/kg m, 

28 

1.5 

< 2.5 

< 0.5 

40 

72 

< 25 

< 12 

< 0,1 

< 0,1 

Untersuchungsmethode 

DIN ISO 11465 

DIN ISO 11465 

DIN ISO 10390 

DIN ISO 11466 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

01"1 EN 1483 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

DIN EN ISO 17294·2 

" 

LAGA CN 2 I 79 I DIN ISO 17380 

LAGA CN 2 I 79 I DIN ISO 17380 

Tri1Jtt d" tf\'g,~me-fnstituts: Vereif'l zur Beklrnpfung dor Vollu;ktanlthe!ten im Rvh:rkohlangeb;&t e. V, Gelstnk rche11 
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--- ---------.. Probe 
Parameter --------..___ 

&Jtltqllqollvst 

Wassargehalt Ww % 

Troekenruekotand • w, % 

pH-Wert 

K0WP•ww&vv•uh~ 

Antrmon Sb mglkg m, 

Arsen As mglkg m1 

Barium Sa mglkg m1 

Cadmium Cd mglkg m, 

Kupfer Cu mglkg m, 

Chrom Cr mglkg m, 

Kobalt Co mglkg m, 

E1sen Fe mg1kg m, 

BIOI Pb mglkg m, 

Mangan Mn mg11<g m1 • 
OuKko•lber Hg mg'kll m1 

Molybd6n Mo mg kg m, 

NICkel N mo kg m, 

Salen Se mglkg m, 

S•lber Ag mglkg m. 

Thai hum Tl mglkg "'' 
Vanad,um v mg/kg m, 

Zlnk Zn mglkg m 1 

Gold Au mglkg m1 

Bor B mglkg m, 

Cyanid . gas. CN· mglkg m, 

Cyantd , l.fr. CN' mg;kg m,. 

Projekt: Kumtor Goldmine, Kirgiatan 
hiE Sediment· I Bodenunterauchungen 

(Probeneingang: 15.10.2012) 

SK13S Untersuchungsmethode 

.. 
26.14 DIN ISO 11465 

74,86 DIN ISO 11465 

7,23 DI"'ISO 10390 

DIN ISO 11466 

1,2 DIN EN ISO 17294·2 

19 DIN EN ISO 17294·2 

436 DIN EN ISO 17294·2 

< 0,20 DIN EN ISO 17294·2 

33 DIN EN ISO 1 7294·2 

18 DIN EN ISO 1 7294·2 

12 DIN EN ISO 17294·2 

36100 DIN EN ISO 17294·2 

10 DIN EN ISO 17294·2 

806 DIN EN ISO 17294·2 

< 0,10 Dl'l EN 1483 

3,8 DIN EN ISO 17294 2 

30 DIN EN ISO 17294·2 

1,7 DIN EN ISO 17294·2 

< 2.5 DIN EN ISO 17294·2 

< 0.5 DIN EN ISO 17294 2 

30 DIN EN ISO 17294·2 

49 DIN EN ISO 17294·2 

< 25 DIN EN ISO 17294·2 

< 12 DIN EN ISO 17294·2 

< 0.1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0.1 LAGA CN 2 1 79 I DIN ISO 17380 

Trl9ef des Hygtan&-Jnstltvt.S: Vere n zur 8eklmpf~ def Voll(.s~ranldwlten irn Ruhrt(ohfengabte1 e.V .. Gou.orkltct-en 
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------------------ Probe 
Parameter ----------
Ef.$.l$.CQ.tltallut 
Wassergahalt Ww % 

TrockenrCrckstand w, % 

pH-Wert • 

KfjJJ}gswasssrauac!JluJJ. 

Amimon Sb mg/kg m1 

Arsen As mg/kg m1 

Barium Ba mg/kg m, 

Cadmium Cd mglkg m1 

Kupfer . Cu mg/kg m1 

Chrom Cr mg/kg m, 

Kobalt Co mg/kg m, 

Eisen Fe mg/kg m, 

Blei Pb mg/kg m, 

Me~ngan Mn mg/kg 1ny 
Oveckstlber Hg mg/kg m, 

Molybd!in Mo mgikg m, 

Nickel • Ni mg/kg m, 

Selen So mglkg m, 

Silber Ag mg/kg m, 

Thai hum n mg/kg m1 

Vanadium v mg/kg m1 

Zink Zn mg/kg m1 

Gold Au mg/kg m, 

Bor B mg/kg m, 

Cyanid, ges. CN· mg/kg m, 

Cyanid, l.tr. eN· mg/kg m, 

Projekt: Kumtor Goldmine, Kirgistan 
hior: Sediment- I Bodenuntersuchungen 

(Probeneingang: 15.10.2012) 

SK14L Untersuchungsmethode 

11,61 DIN ISO 11465 

88,39 DIN ISO 11465 

7,65 DIN ISO 10390 

DIN ISO 11466 

0,51 DIN EN ISO 17294•2 

8,0 DIN EN ISO 17294-2 

159 DIN EN ISO 17294-2 

< 0,20 DIN EN ISO 17294-2 

17 DIN EN ISO 17294-2 

14 DIN EN ISO 17294-2 

6,9 DIN EN ISO 17294-2 

19700 DIN EN ISO 17294-2 

6,6 DIN EN ISO 17294-2 

453 DIN EN ISO 17294·2 

< 0,10 DIN EN 1483 

0,96 DIN EN ISO 17294-2 

16 DIN EN ISO 17294-2 

< 1 DIN EN ISO 17294-2 

< 2,5 DIN EN ISO 17294·2 

< 0,5 DIN EN ISO 17294-2 

20 DIN EN ISO 17294-2 

40 DIN EN ISO 17294-2 

< 25 DIN EN 150 17294-2 

< 12 DIN EN ISO 17294·2 

< 0.1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

Tr~ger des Hygiene-tnstiWtS'! Vereln zur Sekampfung dcr Volkskrankheiten lm fluhrkohlengebiftt e.V .. Gel.senkircheo 
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--------------------------=9 Parameter . 

EIJ.~Ul~ff.t.o.i.lW 
Wassergehalt Ww % 
TrockenrGckstand w, % 

pH-Wen 

MD.ig,~ ~cu J.e.C.il.U.l3.c.b.lufS. 

• 
Antimon Sb mg/kg m, 

Arsen As mg/kg m, 

Barium Ba mg/kg m, 

Cadmiu!ll Cd mg/kg m1 

Kupfer Cu rng/kg m1 

Chrom Cr mg/kg mr 
Kobalt Co mg/kg m, 

Eisen Fe mg/kg m, 
Blei Pb mg/kg m, 

Mangan Mn mg/kg m1 

Ouecksilber Hg mg/kg m1 

Molybdti" Mo mg/kg m1 

Nickel Ni mg/kg m1 

Selen Se 'llg/kg m, 
Silber • Ag rngikg m1 

Thallium Tl mg/kg m, 

Vanadium v mg/kg m, 

Zink Zn mg/kg m, 

Gold Au mg/kg m1 

Bar B mglkg m1 

Cyanid, ges . CN- mg/kg m, 
Cyanid, l.fr. CN mg/kg m1 

Proj ekt: Kumtor Goldmine, Kirgistan 
hier: Sediment- I Bodenuntersuchungen 

IProbenelngang: 15.10.20121 

SK15L Untersuchungsmethode 

15.54 DIN ISO 11465 

84.46 DIN ISO 11465 

7.56 DIN ISO 10390 

DIN ISO 11466 

0,84 DIN EN ISO 17294-2 

12 DIN EN ISO 17294-2 

315 DIN EN ISO 17294-2 

< 0,20 DIN EN ISO 17294-2 

24 DIN EN ISO 17294-2 

36 DIN EN ISO 1 7294-2 

10 DJN EN ISO 17294-2 

25900 DIN EN ISO 17294-2 

13 DIN EN ISO 17294-2 

518 DIN EN ISO 17294·2 

< 0,10 DIN EN 1483 

0,99 DIN EN ISO 17294· 2 

27 DIN EN ISO 17294•2 
1,8 DIN EN ISO 17294-2 

< 2,5 DIN EN ISO 17294-2 

< 0,5 DIN EN ISO 17294-2 

35 DIN EN ISO 17294-2 

56 DIN EN ISO 17294· 2 

< 25 DIN EN ISO 17294-2 

< 12 DIN EN ISO 17294-2 

< 0,1 LAGA CN 2 / 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 / 79 I DIN ISO 17380 

Trager des Hygfene-fnstituts: Vereir ZtJr Bukampfung der Volkskrank.hoiton 1m Ruhrkoh.lenoebiet e. V ., GolsBllki:rohen 
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·----._ __ --- Probe ------Parameter ---------------&S.l$.t.D.tlo.aal~s~. 

Wassergehalt Ww % 
TrockenrOckstand w, % 

pH-Wert 

KOnlgswassmufschlufS 

An timon Sb mg/kg m1 

Arsen As mg/kg m, • 
Barium Ba mg/kg m, 

Cadmium Cd mgl kg m1 

Kupfer Cu mg/kg m, 

Chrom Cr mg/kg m, 

Kobalt Co rng/kg m, 
Eisen F• mgl kg m, 

Blet Pb mg/kg m, 
Mangan Mn mglkg m, 
Ouecksilber Hg mg/kg m, 
Molybdiin Mo mg/kg m, 

Nickel Ni rng/kg m, 

Selen Se mglkg m, 

Silber Ag mg/kg m, 

Thallium Tl mg/kg rn, 

Vanadium v mg/kg m, 
Zlnk • Zn mg/kg m, 
Gold Au mg/kg m-

Bor B mgl kg m, 

Cyanid, gas. CN- mglkg m, 
Cyan.id, J.fr. CN' mg/kg m, 

Projekt: Kumtor <loldmine, Kirgistan 
llW:; Sediment- I Bodenuntersuchungen 

(Probeneingang: 15.1 0.2012) 

SK16S Untersuchungsmethode 

13.41 DIN ISO 11465 
86,59 DIN ISO 11465 

7,59 DIN ISO 1 0390 

DIN ISO 11466 

0,57 DIN EN ISO 17294-2 

16 DIN EN ISO 17294-2 

45 DIN EN ISO 17294· 2 

< 0,20 DIN EN ISO 17294· 2 

22 DIN EN ISO 17294·2 
19 DIN EN ISO 17294-2 

7.4 DIN EN ISO 17294-2 

26000 DIN EN ISO 17294-2 

7, 5 DIN EN ISO 17294·2 
435 DIN EN ISO 17294·2 

< 0,10 DIN EN 1483 

< 0,5 DIN EN ISO 17294-2 

16 DIN EN ISO 17294-2 
1,9 DIN EN ISO 17294-2 

< 2,5 DIN EN ISO 17294-2 

< 0,5 DIN EN ISO 17294-2 

26 DIN EN ISO 17294-2 
44 DIN EN ISO 17294-2 

< 25 DIN EN ISO 17294· 2 

< 12 DIN EN ISO 17294-2 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

< 0,1 LAGA CN 2 I 79 I DIN ISO 17380 

Trager des Hygiene·lnsthuts: Verein zur Be1c:lmpfung dar Volkskr~nkheften im Ruhrkohlengebiet e.V., Gelsenklcehon 


