
ENVIRONMENTAL PROTECTION 
ANNUAL REPORT 2023

«KUMTOR GOLD COMPANY» CJSC ENVIRONMENTAL PROTECTION 
ANNUAL REPORT

www.kumtor.kg



CONTENT

01 INTRODUCTION
1.1 About Kumtor mine 
1.2 Geological structure

02 NOTIFICATION OF ENVIRONMENTAL INCIDENTS 

2.1 Classification of incidents 
2.2 Notifiable and non-notifiable environmental incidents 

03 ENVIRONMENTAL MONITORING PROGRAM 
3.1 Wildlife monitoring 
3.2 Surface water quality  
3.3 Drinking water quality
3.4 Quality of discharged effluents
3.5 Atmospheric air
3.6 Energy use and CO2 emissions
3.7 Meteorological monitoring
3.8 Radiation 
3.9 Monitoring of groundwater in the territory  

      Balykchy Marshalling Yard (BMY)
3.10 Instrumental measurements of emission sources  

      of pollutants into the atmospheric air
3.11 Measurement of the moto vehicles exhaust gases
3.12 Reporting
3.13 Waste management
3.14 Tailings formation 
3.15 Ice movement 
3.16 Project «Ecosezim»

4
5

6
7

8
10
15
16
18
26
28
31

32

35
35
35
36
41
42
44



04 ENVIRONMENTAL RESEARCH
4.1 Glacier research in the concession area of   the Kumtor mine and  

      in the basins of the Kumtor, Arabel and Uchkol rivers
4.2 Monitoring and mass-balance research on 
glaciers № 354 and 419 (West Suek)
4.3 Soil and vegetation research 
4.4 Monitoring of hazardous exogenous geological processes 
in the Barskoon gorge 

05 TAILINGS MANAGEMENT FACILITY  
AND TREATMENT PLANTS 

5.1 Tailings management facility
5.2 Conclusions of independent experts 
5.3 Treatment plants 

06 WATER MANAGEMENT RESOURCES  
6.1 Hydrological monitoring 
6.2 Water use
6.3 Petrov lake water balance

07 MINE CLOSURE
7.1 Introduction
7.2 Tailings management facility (TMF) closure
7.3 Waste rock dump closure
7.4 Post-mining land use
7.5 Social and economic consequences of mine closure
7.6 Closure costs

Glossary of terms and abbreviations
APPENDIX 1
APPENDIX 2 
APPENDIX 3
APPENDIX 4

45

48
49

50

52

55
55

57
59
62

66
67
68
68
69
70



4 ANNUAL REPORT2023

The Kumtor mine is one of the 
most remote and high-altitude mines 
in the world currently in operation. The 
Kumtor gold deposit is located on the 
northwestern slope of the Akshyirak 
range of the Tien Shan mountains, in 
the northeastern part of the Kyrgyz 
Republic (Fig. 1). The mine and 
its auxiliary facilities are located 
between 3,600 and 4,400 metres 
above sea level. The mine is located 
approximately 60 kilometres south of 
the Issyk-Kul lake and 60 kilometres 
northwest of the border with China. 
The mine is located in the Jety-Oguz 
district of the Issyk-Kul region. The 
main access road to the deposit is the 
Barskoon-Karasay public road (45 
kilometres) and a new road along 
the Arabel river (40 kilometres). The 
deposit is characterized by harsh 
climatic conditions (average annual 
temperature is -8°C, snow all year 
round, active glaciers and permafrost 
extending to a depth of several 
hundred meters).

1 INTRODUCTION

1.1 ABOUT KUMTOR MINE

The Kumtor river originates from the Petrov lake, which is located at 
the base of the same name glacier and belongs to the  

Taragay - Naryn - Syr-Darya river system of the Aral sea basin

Figure 1: Kumtor gold deposit
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Gold ore concentrations of the Kumtor deposit are contained in coal-
bearing phyllites of the Upper proterozoic formation, which has undergone 
hydrothermal alteration and deformation. Gold is associated with sulphides 

(predominantly pyrite) and occurs mostly as particles ranging from 40 microns 
to less than 5 microns within or along pyrite fractures. Gold also occurs as 

tellurites in shallowly disseminated chalcopyrite. Gold, in addition to pyrite, is 
associated with albite, potassium feldspar and carbonate decay products.

Figure 2: Geological structures of the  
Kyrgyz Republic

1.2 GEOLOGICAL STRUCTURE

Soil conditions, as well as fauna 
and flora, are typical for the Tien Shan 
high-altitude areas with an active 
layer (2-3 m) of permafrost. One of 
the vegetation species of the buttercup 
family (Hedysarum kirgizorum), as 
well as several wild animals such 
as mountain sheep (Ovis ammon 
karelini), snow leopard (Panthera 
uncla), siberian goat (Capra sibirica 
aliana) and some birds - golden eagle 
(Aquila chrysaetos), bearded vulture 
(Gypaetus barbatus) are listed in the 
red book of the Kyrgyz Republic.

The geological structure of the 
Kumtor deposit area is defined by 
two large faults. The first of them 
is the large Nikolaev structural line, 
separating the Caledonian structures 
of the Northern Tien Shan to the 
west of the Nikolaev line and the 
Caledonian-Hercynian structures of 
the Middle Tien Shan to the east of the 
Nikolaev line. The Kumtor deposit is 
confined to the same name fault that 
can be traced along and to the east 
of the fault line, over 50 kilometres 
long, with variable widths of up to 
400 metres. This fault is the second 
significant geological structure in 
the area.
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«Kumtor Gold Company» CJSC 
maintains a system for reporting 
environmental and safety-related incidents. 
It is based on a five-tier classification, 
which allows the Company to classify 
environmental incidents into notifiable and 
non-notifiable. This classification system 
considers the magnitude of environmental 
impact and the requirements of national 
laws and other regulations. 

2 NOTIFICATION OF ENVIRONMENTAL 
INCIDENT

2.1 CLASSIFICATION OF INCIDENTS

Tier I and tier II incidents are 
considered insignificant in terms of scale 
and severity of impact; therefore, there 
are no external reporting requirements 
(table 1). There is no requirement to 
notify external regulatory state agencies 
on such incidents. Incidents classified 
as tiers III through V require immediate 
notification of external regulatory state 
agencies.

Table 1: Spill classification

Less than the RQ 1 to 10 times the 
RQ

1 to 100 times the 
RQ

More than 100 
times the RQ

Bund or impervious 
surface Non-reportable Non-reportable Non-reportable I

Compact surface 
(hardstand, road 
surface or 
production/work area)1

Non-reportable I I II

Permeable 
(undisturbed/no human 
intervention) surface, 
drainage channel or 
standing water2

I I II III

Flowing water or 
undisturbed/no 
human intervention 
surface3

I II III IV

Sensitive ecosystem4

(local stream/creek, 
undisturbed local 
vegetation, 
groundwater)

II III IV V

R
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t

Table 1. Spill classification
Spill

Chemical substances

Hydrocarbons  
<10 l 10 – 100 l 100 – 1,000 l >1,000 l

(Petrol, Oil, Lubricants - POL)
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2.2 NOTIFIABLE AND NON-NOTIFIABLE 
ENVIRONMENTAL INCIDENTS

In 2023, 4 tier I incidents classified as minor with no external reporting requirement 
and 23 non-notifable incidents were recorded. The spills were immediately contained and 
eliminated and did not result in any serious negative impact on the environment.

IN CASE OF RELEASES AND SPILLS OF CHEMICAL 
SUBSTANCES AS A RESULT OF INCIDENTS, KGC CONTINUES TO 
USE THE INCIDENT REPORTING PROCEDURE OUTLINED IN THE 
EMERGENCY RESPONSE PLAN (ERP) AND THE ENVIRONMENTAL 
MANAGEMENT ACTION PLAN (EMAP). THIS REPORTING 
PROCEDURE ENSURES THAT THE COMPANY COMPLIES WITH 
THE RELEVANT LEGISLATION OF THE KYRGYZ REPUBLIC AND 
INTERNATIONAL STANDARDS. 

In 2023, there were no reportable incidents at the Kumtor mine.

1. Assumes that the spill can be cleaned up without residual contamination
2. Assumes that the spill occurred on a disturbed area or in a designated retention 

pond (potential residual contamination).
3. Assumes that the receiving environment is not sensitive (either from an 

environmental or community perspective).
4. An ecosystem is considered to be a portion of the landscape with relatively 

uniform dominant flora and fauna. Sensitive ecosystems are those which are 
fragile and/or rare, ecologically important because of the biodiversity of the 
species they support.
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3 ENVIRONMENTAL MONITORING 
PROGRAM

In 2023, the daily wildlife census 
monitoring program continued on the 
Kumtor tailings management facility 
(TMF). 

The wildlife monitoring program allows 
Environment employees to identify and 
count all species of wild birds and mammals 
that appear in and around the TMF. This 
type of wildlife monitoring helps ensures 
that the TMF has no negative impact on 
wildlife and the environment.

Wildlife monitoring covers all species 
of birds and mammals (table 2). Detecting 
animal tracks and signs is also important. 
Daily wildlife monitoring is conducted 
365 days a year, regardless of weather 
conditions.

Monitoring is undertaken by trained 
KGC Environment personnel. Observations 
are recorded in the MP-Field electronic 
database using an iPad tablet. This 
facilitates proper analysis and compliance 

with internal and external record keeping 
requirements. 

The entire TMF area is observed from 
seven observation points (fig. 3) using 
appropriate equipment such as camera, 
compass, binoculars, and telescope.

Daily observations throughout the 
year ensure that the effects of seasonal 
factors are considered.  

Considering the extreme weather 
conditions and low food resources at the 
high altitude, the TMF presents a low-
visitation and unsuitable habitat for birds 
and other wildlife. For most of the year, 
the TMF pond remains frozen, preventing 
wildlife exposure to the supernatant 
water.

This monitoring indicates that the 
Kumtor TMF system remains safe for 
wildlife, birds, and the environment. The 
daily wildlife census monitoring program 
will continue in 2024.

Figure 3: Monitoring points of wild animals on the territory of the TMF

3.1 WILDLIFE MONITORING
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Table 2: Summary of wildlife observations on the TMF area 

2021 2022 2023
No. of days no wildlife was observed 309/345 331/355 331/355
No. of days mammals observed 36/345 22/355 20/355
No. of mammal days 140 41 96
Max. mammal group size seen 10 11 11
No. of days birds observed 313/362 16/355 13/355
No. of bird days 217 252 60
Max. bird flock size seen 38 143 40

Indicator
Total

Table 2. Summary of wildlife observations on the TMF area 
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.
3.2 SURFACE WATER QUALITY

The Kumtor River is classified as a 
«communal use» river.

Water quality is assessed in 
accordance with environmental 
legislation at the W1.8 compliance 
point, which is located 1 km upstream 
of Naryn city. 

Surface water in the Kumtor area 
has a high concentration of suspended 
solids due to glacial origin. This 
phenomenon increases the concentration 
of metals. Such runoffs affect the total 
concentration of metals (aluminum, iron, 
copper, zinc). This naturally elevated 
background level was mentioned in the 
baseline data. The elevated background 
concentrations also affect the water 
quality of the Petrov lake, which is the 
source of the Kumtor river. The presence 
of sediment and metals contained in it 
does not indicate poor environmental 
performance of the Kumtor mine.

The Petrov lake, which is the source 
of the Kumtor river, as well as other 
sources being of glacial origin, reflects 
the elevated (background) levels of 
heavy metals.

Water quality standards applied 
in the Kyrgyz Republic consider the 
total concentration of metals, while 
international standards pay more 
attention to dissolved metals, which have 
the greatest impact on the environment. 
These aspects are considered in the 
water quality assessment by KGC. We 
continue to improve the surface runoff 
management to reduce the risk of 
contamination.

Special pumps are installed at the toes 
of Davydov, Lysyi and Sary-Tor glaciers 
and pipeline system was constructed 
around the waste rock dumps to divert 
spring and melt water.

Despite complying with all 
environmental protection standards and 
regulations of the Kyrgyz Republic and 
international documents in this area, 
KGC has continued to improve the 
quality of diverted melt water. In 2023, 
a new serpentine-shaped settling pond 
was constructed in the Sary-Tor valley 
to test the settlement of suspended 
solids in the diverted water. This shape 
of settling pond reduces the water flow 
velocity and increases the settling time of 
suspended solids. The test results showed 
improvements in water quality. In 2024, 
KGC will continue the work in this area.   

To ensure accurate surface water 
accounting, flume stations with automatic 
reading of water flow and data import into 
the database were installed in the Kumtor 
river and the Lysyi diversion ditch.

To monitor water quality, samples are 
collected from more than 40 sampling 
stations located throughout and outside 
the concession area.  

Our preliminary compliance point 
is located outside the concession area, 
downstream of the Kumtor river, 
downstream of the treated wastewater 
discharge point. This point, designated 
as W1.5.1 and known as the voluntary 
compliance point, was selected by KGC 
as part of the environmental management 
action plan (EMAP).

Any non-compliance with water 
quality criteria at W1.5.1-point triggers us 
to examine the data at W1.8 monitoring 
point. The 2023 monitoring results 
are presented in fig. 1, 2 and include 
the maximum allowable concentration 
(MAC) limits of the Kyrgyz Republic 
for communal use water bodies. The 
monitoring results are presented as 2023 
monthly average data in appendix 1.
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Figure 4: Map of the main environmental monitoring points
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Station Location description

W1.1 Petrov lake

W1.2 Kumtor river headwaters

W1.3 Kumtor river after confluence of Lysyi creek and just before ETP 
discharge

W3.4 Lysyi creek before joining Kumtor river

TPX End of tailings spigot – discharge into Tailings management facility 
(TMF) pond. Discharge point moves along dam wall.

T8.1 Tailings pond (feed to ETP)

T8.4 ETP discharge point into Kumtor river (MAD limits apply)

SDPN Treated sewage discharge point into Kumtor river (MAD limits apply)

W1.4 Between Kumtor bridge and flume 1 km downstream from ETP 
discharge

W4.1 Head water of Arabel-Suu diversion ditch (background level)

W4.2.1 New lower diversion Ditch

W4.3.1 Discharge of upper diversion Ditch (UDD) sediment pond to  
Kumtor river

SP1 Pond In Inflow into Sary-Tor sediment pond

SP2 Pond Out  Outflow from Sary-Tor sediment pond 

POR1 Sump Pit water collection sump before discharge to Kichi Sary-Tor creek 

SWW1 Meltwater from Sary-Tor glacier

W1.5.1 Kumtor river, just downstream from Kumtor concession area 
(voluntary compliance point)

W6.1 Arabel-Suu river, 6 km from Kumtor concession area (background 
level)

W1.6 Kumtor river, 17 km from Kumtor concession area (before confluence 
with Taragay river)

W1.7 Taragay river, 40 km from Kumtor concession area (Kumtor + Kashka-
Suu + Maitor rivers)

W1.8 Naryn river in Naryn city, approximately 230 km downstream from 
Kumtor concession area

P5.2N, P5.3, P5.4 Potable (treated drinking) water - camp and nill

PZ's Piezometers at the tailings facility                                                                                               

LP1            Lysyi pit drainage ditch 

Table 3: Map of the main environmental monitoring points
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Diagram 1: 2023 Water quality data in the Kumtor river at the compliance  
point according to Kyrgyz Republic legislation (W1.8)

Note: Values below the detection limit were assumed to be half the detection limit.

 A review of the 2023 results, 
presented in diagram 1, shows that the 
average concentrations of aluminum,  
iron, and manganese at the W1.8 
monitoring point exceed the established 
maximum allowable concentration 
(MAC) limits. However, it should be 
noted that these values are consistent with 
naturally high background concentrations 
in the region. This concentration may be 
typical or even higher for this region and 
this does not pose significant risks to 
human health or the environment.

Metals such as aluminum, iron and 
manganese are normal constituents 
of the Earth’s crust. Therefore, their 
concentrations in this region are 
considered allowable and are not of 
concern. 

The 2023 analysis in diagram 2 
demonstrates that aluminum, iron, and 
manganese at W1.5.1 point exceed the 
MAC limits. The high concentrations of 
aluminum, iron and manganese is due to 
the high background concentrations of 
these metals in Petrov lake.  

 This phenomenon does not pose a significant threat to human health and 
the environment, as iron exposure is more related to aesthetic perception (taste, 

appearance).
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W1.8 (2023)

Note: Data less than detection limit were set equal to half the detection limit.
Примечание: Значения ниже предела обнаружения были приняты равными половине предела обнаружения. 
* MAC is for Free Cyanide (CN-F). Measuring CN-WAD is conservative as CN-F is always less than or equal to CN-WAD.
* ПДК для свободного цианида (CN-F). Измерение слабокислотного диссоциирующего цианида (CN WAD) является безопасным методом, так как CN-F всегда меньше или 
равен CN-WAD. 
** Hydrocarbon fractions F1 (C6-C10) to F4 (C34-C50) were analyzed individually and all measured at less than laboratory method dection limit.  The value reported above (0.1 mg/L) 
represents half of the highest detection limit (0.2 mg/L for F3 and F4). Other fractions had lower detection limits.
** Фракции углеводорода F1 (C6-C10) до F4 (C34-C50) были проанализированы отдельно и все замерены на меньшем пределе обнаружения лабораторного метода. 
Вышеприведенное значение (0,1 мг/л) является половиной самого высокого предела обнаружения (0.2 мг/л для F3 и F4). Другие фракции имели меньшие пределы 
обнаружения.  

Maximum Allowable Concentration 
(MAC)
Предельно допустимая концентрация
(ПДК) 
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Diagram 2: 2023 Water quality data in the Kumtor river at the end  
of mixing zone and concession area (W1.5.1)

Note: Values below the detection limit were assumed to be half the detection limit.  

Rivers in the region have elevated natural concentrations of iron and aluminum.
Large amounts of aluminum, iron and manganese are present in the Earth’s crust, 

so their concentration is quite understandable for this area. Manganese is also naturally 
formed by erosion and weathering of rocks and minerals and poses no threats to human 
health or the environment.
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W1.5.1 (2023)

Note: Data less than detection limit were set equal to half the detection limit.
Примечание: Значения ниже предела обнаружения были приняты равными половине предела обнаружения. 
* MAC is for Free Cyanide (CN-F). Measuring CN-WAD is conservative as CN-F is always less than or equal to CN-WAD.
* ПДК для свободного цианида (CN-F). Измерение слабокислотного диссоциирующего цианида (CN WAD) является безопасным методом, так как CN-F всегда меньше или равен 
CN-WAD. 
** Hydrocarbon fractions F1 (C6-C10) to F4 (C34-C50) were analyzed individually and all measured at less than laboratory method dection limit.  The value reported above (0.1 mg/L) 
represents half of the highest detection limit (0.2 mg/L for F3 and F4). Other fractions had lower detection limits.
** Фракции углеводорода F1 (C6-C10) до F4 (C34-C50) были проанализированы отдельно и все замерены на меньшем пределе обнаружения лабораторного метода. 
Вышеприведенное значение (0,1 мг/л) является половиной самого высокого предела обнаружения (0.2 мг/л для F3 и F4). Другие фракции имели меньшие пределы 
обнаружения.  

Maximum Allowable Concentration (MAC)
Предельно допустимая концентрация
(ПДК) 
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3.3 DRINKING WATER QUALITY

The drinking water used at the mine site for standard domestic use such as: (drinking, 
cooking, personal hygiene, general cleaning of the mine camp and offices), is regularly 
tested against Kyrgyz Republic and World health organization (WHO) drinking water 
quality standards. 

   

         Drinking water is compliant with these standards,  
and therefore safe for all relevant uses.
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Discharges from sewage treatment plant (STP) 

Diagram 3: 2023 Water quality data of treated wastewater from ETP (T8.4)

Note: Values below the detection limit were assumed to be half the detection limit. 

 In 2023, the average volume of wastewater was 355 m3/day. The quality of treated 
wastewater discharged from STP was compliant with the MAD limits. 

3.4 QUALITY OF DISCHARGED EFFLUENTS
Discharges from effluent treatment plant (ETP)

The effluent treatment plant (ETP) at the Kumtor mine generally operates from may 
to october due to extreme climatic conditions. During the treatment season, the Kumtor 
river, which receives treated effluents from ETP, increases water volume, which in turn 
contributes to mixing with treated effluents. 

The quality of treated effluents from ETP for 2023 is presented in diagram 3. These 
are compared to the maximum allowable discharge (MAD) limits of pollutants into the 
Kumtor river. 

According to the data obtained, cyanide concentrations in the discharged treated 
effluents as well as other parameters was compliant with the relevant MAD limits. 

Figure 3. 2023 Water Quality Data of Treated Wastewater from ETP (T8.4)
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Maximum Allowable Discharge (MAD)
предельно-допустимый сброс (ПДС)

Note: Data less than detection limit were set equal to half the detection limit.
Примечание: Значения ниже предела обнаружения были приняты равными половине предела обнаружения. 
* MAC is for Free Cyanide (CN-F). Measuring CN-WAD is conservative as CN-F is always less than or equal to CN-WAD.
* ПДК для свободного цианида (CN-F). Измерение слабокислотного диссоциирующего цианида (CN WAD) является безопасным методом, так как CN-F всегда меньше или равен CN-WAD. 
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External water quality testing 
This work is regularly checked by authorized state environmental protection agencies, 

which notify us of any issues that cause concern. KGC, in turn, promptly responds to these 
issues and resolves them.

Monthly and historic results 
Average monthly surface water monitoring data are presented in appendix 1 to this 

report. Monitoring results from previous years are presented in the past annual environment 
reports, which are also available on the website www.kumtor.kg.

Diagram 4: 2023 Water quality data of treated wastewater from STP (SDPN)

Note: Values below the detection limit were assumed to be half the detection limit.
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Примечание: Значения ниже предела обнаружения были приняты равными половине предела обнаружения. 
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3.5 ATMOSPHERIC AIR

According to the composition and 
the volume of pollutants emitted into the 
atmosphere, the enterprise is classified as the 
first category of hazard. Emissions of non-
stationary sources are calculated according to 
methodological instructions based on actual 
data (operational factors) of the previous 
period. As shown in table 4, in 2023 a total of  
767.903 tonnes of pollutants were  released 
into the atmosphere from the mine sources, 
mainly due to pit operations. 

The major pollutant, accounting 
for 83.59% of all emissions, is dust 
with SiO2 content of 20-70%. In 
2023, stationary and area sources 
at the Kumtor mine are the largest 
contributors to air pollution from 
air pollutant emissions. Inorganic 
dust from hauling and loading 
operations in the central pit is a 
major contributor to the atmospheric 
air pollution. 
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According to the calculations, the 
Kumtor mine impact on the atmosphere 
is estimated as moderately significant. 
However, analysis of ground surface 
pollutant concentrations shows that outside 
the concession area, none of the pollutants 
exceeds the established MAE limits.

To reduce this impact, the entire 
work zone is regularly moistened 
with water (in summer) and a special 
solution (in winter) during mining 
and other operations conducted at 
the mine. This includes hauling and 
loading operations. 

Considering the fact that the Sarychat-Ertash state reserve is adjacent to the mine site, 
regular monitoring of air is conducted in the northeastern part of the concession area and 
in the northwestern part of the reserve.
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Pollutant 2023 MAE limit 2023 actual emis-
sions

Dust that contains SiO2 20-70% 717.2484 641.876

Sodium hydroxide (sodium hydrate) 0.05617 0.005

Hydrocyanide (hydrogen cyanide) 0.0026 0.001

Calcium oxide dust (lime) 0.5068 0.233

Carbon oxide 656.090 58.080

Nitrogen dioxide 563.605 55.969

Welding aerosol 0.4394 0.345

Manganese oxide 0.0597 0.057

Hydrofluoride (hydrogen fluoride) 0.0518 0.014

Nitrogen oxide 0.27903     -

Hydrocarbons 807.135 5.897

Carbon (soot) 0.7516 0.455

Sulphur dioxide 32.450 2.977

Hydrochloride (hydrogen chloride) 0.0105 0.009

Ammonia 14.273 1.210

Silicon compounds 0.0190 0.014

Silicon tetrafluoride (fluorides) 0.0190 0.014

Lead and its inorganic compounds 0.02665 0.001

Formaldehyde 0.1436 0.143

Benzpyrene 0.000013 0.000012

Ammonium nitrate 0.0041 0.004

Suspended solids 0.7589 0.599

Hydrocarbons (as kerosene) 248.406     -

 Total 8,574,488 767.903

Table 4: Comparative emission data at the Kumtor  
mine and MAE (t/year)
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Atmospheric air monitoring at the Kumtor mine

KGC monitors and tracks air quality 
at the mine site and on the technological 
road on a regular basis.

In 2023, five high volume air 
samplers (A1.2b, A1.3a, A1.4b, A1.6 
and A1.7) were installed at various 
locations around the mine to measure 
suspended particulates in the air. 
A1.2b, A1.3a and A1.4b points are 
sampled every six days for 24 hours. 
To ensure an objective assessment of 
the environmental impact of the mine 
operations, a background sample is 
collected at A1.6 point with a sampling 
frequency of once a month. 

The sampling point called A1.6 is 
located near the Sarychat-Ertash State 
reserve. During the summer period, air 
samples are also collected at the Lysyi 
gravel pit (A1.7 sampling station) for 
additional monitoring, with a sampling 
frequency of twice a year. 

A1.2b point is located approximately 
50 metres north-east of the substation in 
the Chon Sary-Tor  valley. A1.3a point is 
located approximately 500 metres east of 
the ETP pond 3. A1.4b point is located 
approximately 2,000 metres west of the 
Petrov lake pump station № 1, on the 
south side of the Lysyi gravel pit. 
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In 2023, total suspended particulates 
in the air (TSP) at monitoring points did 
not exceed the daily limit of 500 µg/m3  
for industrial zones, except for a few 
cases at A1.2b point. At this station, 
located next to the technological road, 
with strong winds directed towards 
the sampler, an increased amount of 
suspended solids in the air is observed 
due to rising dust. In such situations, dust 
suppression measures were immediately 
undertaken at this site. 

Atmospheric dust samples are 
analyzed for cyanide, mercury, arsenic, 
nickel, selenium, zinc, and uranium. 
The 2023 monitoring data presented in 
fig. 5 of this report show that the values 
of these elements are below the limits 
set as thresholds.

Monitoring point locations change 
occasionally along with changing 
footprint of the mine. The average 
annual air quality results of the high-
volume samplers are shown in fig. 5.

Diagram 5: High volume sampler air quality results

The compliance limit in industrial areas of the KR is 500 mg/m3  

Figure 5. High Volume Sampler Air Quality Results
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Table 5:  Metals in dust – Kumtor mine

 As, ng/m3 Ni, ng/m3 Pb, ng/m3 Se, ng/m3 U, ng/m3 Zn, ng/m3 CN, ng/m3

MAC 10000 200000 8000 200000 200000 1600000 5000000

А1.2b 13.70 22.12 25.058 3.56 434.58 3270.96 4984.47

A1.3 13.52 19.59 24.509 3.76 424.37 4494.58 4547.283

A1.4 20.11 29.01 33.419 3.80 415.95 3574.121 929.95

A1.6 15.30 9.41 7.65 7.65 1912.77 2599.30 3683.62
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Dust level in the Barskoon valley 
The Barskoon-Kumtor techno-logical 

road passes through the Barskoon gorge. 
Quality control and maintenance of 
the road is carried out by KGC. Daily 
transportation of employees to the mine 
site, as well as delivery of consumables 
and other materials is carried out along the 
technological road. In addition, this road 
leads to several settlements, including 
Akshyirak village, summer pastures and 
hunting farms in the high mountain valleys, 
and the Sarychat-Ertash State reserve. 
During the summer months, Barskoon 
gorge is a popular destination for foreign 
and local tourists. 

To prevent high dust levels on the 
technological road in Barskoon gorge, 
we continued watering the road with 
more than ten water trucks, servicing the 
road on a daily basis. To confirm that 
the company’s vehicles do not affect 
dust levels, in autumn 2014 a sensor was 
installed in the gorge to record all types of 
vehicles travelling at a speed of more than 
10 km/h above the speed limit. In addition, 
along the entire technological route, dust 
counters, instruments for measuring the 
dust content in the air, were installed before 
the mine site, and since 2015, the data have 
been monitored. In 2023, a total of 51,331 
vehicles were recorded: 38,616 (75.2%) of 
the vehicles were cars or motorcycles and 
12,721 (24.8%) were trucks. 

The average number of cars or 
motorcycles per day calculated around 
105 units, while the average number of 
trucks per day ranged up to 35 units.

The measurement results show that 
the samples collected by dust samplers 
comply with all international criteria for 
dust deposition and sanitary-hygienic 
indicators. It should be noted that in 
2023, several stations and samplers 
intended to collect and analyze dust 
levels along the technological road were 
vandalized. 

Such phenomena result in the data 
gap to compare traffic count data with 
suspended solids and total dust fall data 
to determine if there is a correlation 
between traffic volume and speed and 
fugitive dust levels.

However, the data continue to show 
that mine-related vehicles comprise 
only 25% of the total traffic volume 
and that the daily numbers are fairly 
consistent throughout the year. Most 
of the vehicles travelled above the 
posted speed limit of 50 km/h. It should 
be noted that all KGC vehicles are 
equipped with GPS navigators, which 
automatically transmit information on 
cases of exceeding the speed limit to 
KGC dispatcher, and strict disciplinary 
measures are applied to violators.

Table 6: Dust monitoring in the Barskoon valley, μg/m³

Sampling point (station) Unit July 
2021

August 
2021

July 
2022

August 
2022

July 
2023

August 
2023

№1 μg/m³ 51 98 49 14 59 57

№2 μg/m³ 28 165 41 17 16 70

№3 μg/m³ 27 153 33 50 23 54

MAC* Recommended 
Kyrgyz Republic MAC 

limit for populated areas
μg/m³ 100 100 100 100 100 100
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Table 7: Metals in dust - Barskoon, ng/m3

Station As, ng/m3 Ni, ng/m3 Pb, ng/m3 Se, ng/m3 U, ng/m3 Zn, ng/m3

MAC/DAC 10,000 200,000 8,000 200,000 200,000 1,600,000

Barskoon  №1 13.44 6.79 6.72 6.72 9.79 635.87

Barskoon  №2 15.64 7.68 18.16 7.82 11.21 564.10

Barskoon  №3 15.12 6.84 7.56 7.56 10.61 790.0741716
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3.6 ENERGY USE AND CO2 EMISSIONS
Energy consumption

Our large-scale mining operation 
is a significant consumer of fuel and 
electricity. Fuel represents over 20 
percent of our commodity and service-
related purchases. However, wherever 
possible, we use electricity. The most 
energy intensive operation is the mill, 
representing approximately 86 percent 
of our electricity consumption. The 
Kyrgyz Republic generates over 85% 
of its electricity through hydropower 
and is the leading producer and exporter 
of hydroelectric energy in the Central 
Asian region, due to its mountainous 
terrain and abundant water resources. 
The major source of the power supplied 
to KGC is from the Toktogul reservoir 
located on the Naryn river.

This means that our specific GHG 
footprint generated from electricity is 

relatively low. It also means that our 
efforts to reduce or replace our fuel 
consumption with grid power offers the 
greatest value in terms of reducing our 
GHG emissions into the atmosphere.

We continue to calculate and 
monitor our greenhouse gas (GHG) 
emissions and explore ways to reduce 
them as part of energy conservation 
measures. Our calculations include 
our three main locations: Kumtor 
mine, Balykchy marshalling yard, and 
Bishkek head office. However, the mine 
represents around 98 percent of energy 
use, and the only KGC location using 
explosives. We include explosives 
in our GHG emission calculations as 
it was determined to be a significant 
component of the total emissions.

Diagram 6: Electricity, fuel and explosive consumption (mine site, BMY, Bishkek)
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GHG emissions and intensity
Scope 1 (direct) - total GHG 

emissions in 2023 are 4.6% higher 
compared to 2022. This is mainly due to 
the increased fuel consumption for haul 
trucks. This is due to the geotechnical 
conditions in the Central pit in 2022 
and the redistribution of mining 
operations during this period. Scope 
2 (indirect) - total GHG emissions in 
2023 are slightly higher compared to 

2022 - by 1.7%. Accordingly, the intensity 
of GHG emissions (an indicator that rations 
greenhouse gas emissions per ounce of gold 
produced) at Kumtor, due to the reduction 
in the total volume of GHG emissions, is 
significantly lower than in previous periods. 
We continue to explore approaches that may 
help reduce our energy and GHG intensity 
but because electricity is mostly from 
renewable sources, the scope is limited.
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Diagram 7: GHG emissions and intensity ratio

Measures for rational use of energy resources   
  We aim to reduce our GHG intensity by 
reducing our specific energy consumption 
and by increasing energy efficiency. We 
intend to switch from diesel generators 
to grid electricity wherever and whenever 
feasible, for such uses as mine-site lighting, 
dewatering pumps, and other equipment. 
This will reduce both costs and our GHG 
footprint. After the mill, our heavy-duty 
fleet is the largest energy consumer. Our 
program of reducing vehicle-related fuel 
consumption has produced results. For 
example, we are switching to fuel-efficient 

engines and have a proactive program 
to reduce the time of running engines 
on parked vehicles. We are undertaking 
measures to save energy - from installing 
low-power appliances, better insulation 
in camp buildings to changing the 
mindset of our employees. However, 
such activities do not make a material 
difference to our GHG footprint due to 
the fact that these energy uses are very 
small, compared to major operational 
energy use, and because electricity 
already has a low GHG intensity.

3.7 METEOROLOGICAL MONITORING
We have a mutually beneficial 

arrangement with the agency of 
Hydrometeorology Ministry of 
emergency situations of the Kyrgyz 
Republic. The Kumtor meteorological 
station is a part of the national weather 
network, which provides weather 
forecasts, important for safe and 
efficient operation in the extreme 
climatic conditions on site.

Meteorological Station established 
on August 19, 1996. It was located about 
350 metres west of the camp. At the end 
of 2016, a new automatic meteorological 
station was built and commissioned, 
and the old one was dismantled in 2017. 
The weather station is fully automated 
and is designed to measure barometric 
pressure, wind speed and direction, air 
and soil temperature, relative humidity, 
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Diagram 8: 2023 Average monthly temperature

precipitation, dew point, short-wave and 
long-wave solar radiation. The data is 
read every 5 minutes and automatically 
exported to the MP5 program. In case of 
precipitation in the form of snow or snow 
with rain, the snow gauge is manually 
checked daily. Precipitation is recorded 
in water equivalent (WE). The weather 
station data recorder is directly linked 
to the computer installed in the weather 
station office and to the computers of 
KGC environment employees, which 
allows continuous monitoring of weather 
conditions at the Kumtor mine. 

The weather report is transmitted 
by the Hydrometeorological service 
employees to Bishkek. Over the past 
few years, the Kumtor weather station 
has received the official status of the 
Tien Shan weather station. Daily reports 
are posted on several meteorological 
websites on the internet that provide 
weather data for the Kyrgyz Republic.

The lowest 2023 relative humidity 
value at the mine site was recorded in 
july (7.9%). The highest and lowest 
recorded temperatures at the mine site 
were +19.6°C and - 39.7°C, respectively. 
The recorded maximum wind speed was 
17.4 m/s. Approximately 40% of the 
cases had wind speeds of 1.5 m/s or less, 
with 2.04% of the cases having weak 
winds. As in previous years, barometric 
pressure continued to be low in winter 
and autumn and increased in summer. 
Total precipitation in 2023, including 
water equivalent (WE) determined by 
snowmelt, was 415.2 mm. Approximately 
76% of total annual precipitation in 2023 
occurred during the spring-summer 
period (march to august). Table 8 shows 
the 2023 general meteorological data.
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Table 8: 2023 Kumtor weather station summary data

JAN max 11,7 353,3 -4,2 -3,5 -4,9 88,8 528,5 658 491

min 0 4,9 -39,6 -39,4 -39,7 17,1 0 639,2 485

avg 2,1 159,2 -20,5 -20,2 -20,8 57,8 81,7 650,7 488,1

tot 7

FEB max 9,6 350,4 2 3 0,8 91,9 732,3 659 493,7

min 0 0 -30,7 -30,3 -31,2 19,6 0 638,9 480,9

avg 1,9 171,5 -15,8 -15,5 -16,1 65,2 112,3 650,6 488

tot 19,4

MAR max 13,9 353,2 4,1 5,4 3,1 94,5 935 661,6 495,5

min 0 8,1 -28,4 -28 -28,7 17,9 0 645,6 484,9

avg 2,1 213 -10,9 -10,6 -11,2 62,1 174,8 654 490,6

tot 15

APR max 14,2 352,5 6,7 6,9 6,5 99,3 998 661,6 495,1

min 0 3,1 -19,5 -19,4 -19,8 17,3 0 649,4 487,5

avg 3,1 225,6 -5,8 -5,6 -6 64,6 208,7 654,5 490,9

tot 27,8

MAY max 14,7 355,8 11,7 12 11,6 99,4 965 662,1 496,2

min 0 9,4 -16,8 -16,6 -17 15,7 0 648,4 487,4

avg 3,4 222,9 -1,6 -1,4 -1,8 60,3 216,2 656,1 492,1

tot 27,1

JUN max 17,4 345 15,4 16,2 15 99,4 970 664,2 497,6

min 0 0 -3,9 -3,9 -4 21,7 0 653,8 491,6

avg 3 184,2 4,1 4,3 3,9 73 178,3 658,4 493,8

tot 102,9

JUL max 11,7 350,7 18,9 19,6 18,5 99,4 922 664,2 497,5

min 0 3,2 -2,2 -2,2 -2,4 7,9 0 654,1 491,8

avg 2,7 188,1 7,2 7,4 7,1 63,9 197,6 659,8 494,9

tot 66,2

AUG max 16,9 351,5 15,7 16 15,3 99,4 906 663,2 496,6

min 0 0 -8,7 -8,6 -8,9 15,3 0 652,4 490,6

avg 2,9 188,4 5,1 5,2 4,9 66,8 166,1 659,2 494,5

avg 77,6

SEP max 15,8 347,5 13,7 14 13,3 99,4 801 662 495,7

min 0 0 -10,8 -10,6 -10,9 20 0 654,8 492,2

avg 3,2 202 1,6 1,7 1,4 68,2 136,6 658,9 494,2

tot 48,9

OCT max 14,7 344,2 8,5 8,8 8,3 97,1 699,9 664,4 497,6

min 0 4,7 -12,6 -12,4 -12,7 15,8 0 654,9 492,2

avg 2,7 184,6 -2,3 -2,2 -2,5 66,5 110,1 659 494,3

tot 8,2

NOV max 9,3 350,2 3,4 4 3,3 95,2 677 664 497,1

min 0 4,9 -25,5 -25,2 -25,8 10,9 0 650,8 489

avg 1,8 164,1 -9,3 -9 -9,5 55,4 90,3 658 493,5

tot 7,4

DEC max 14,6 349,1 0,3 0,4 -0,1 89,3 529,5 663 496

min 0 0 -35,9 -35,8 -36 22,4 0 639,4 480,6

avg 2,5 158,8 -14,8 -14,6 -15,1 63,6 67,2 653,9 490,4

tot 7,7

YEAR max 17,4 355,8 18,9 19,6 18,5 99,4 998 664,4 497,6

min 0 0 -39,6 -39,4 -39,7 7,9 0 638,9 480,6

avg 2,6 188,5 -5,3 -5 -5,5 64 145 656,1 492,1

tot 415,2

Table 8. 2023 Kumtor weather station summary data
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3.8 RADIATION 

A radiation monitoring program 
has been in place at the mine site since 
1996. Absorbed radiation dose levels 
in microsieverts per hour are measured 
quarterly at 7 mine site locations and the 
Balykchy marshalling yard (BMY). 

During the measurement, the 
dosimeter is set at a height of about one 
metre above the ground and the results 
are recorded after the readings has 
stabilized. The total gamma radiation 
level at the mine site and the BMY is 
on average below the Kyrgyz Republic 
background level (0.255 µSv/hour or 
0.255 µR/hour). 

In 2023, the maximum radiation level 
of 0.25 µSv/hour or 25 µR/hour was 
recorded in the pit. The lowest radiation 
level of 0.16 µSv/hour or 16 µR/hour 
was recorded inside the mill building. 
During 2023, the radiation level at 
different observation locations was low 
and complied with the background level, 
regardless of the location and time of 
year.

The 2023 solar radiation intensity 
data show no increasing trend, averaging 
0.0 kW/m2 with maximum values up to 
1.0 kW/m2.   

  
The KGC weather station has been taking solar radiation intensity  

readings using a radiation sensor for 27 years.
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Table 9: Radiation measurements at the mine and the BMY

3.9 MONITORING OF GROUNDWATER IN 
THE TERRITORY BALYKCHY MARSHALLING 
YARD (BMY)
There are 9 wells on the BMY 

area to assess the nearby groundwater 
aquifer. Of these, four wells (HCKB 3, 
HCKB 4, HCKB5 and HCKB 6) are 
located outside the BMY and are used 
to measure background water quality 
parameters.

The remaining five wells are located 
within the chemical and fuels and lubricants 
movement areas. These wells are used to 
determine the impact of BMY operations 
on groundwater and soil conditions. The 
wells are approximately 12 to 20 metres 
deep. 
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Таблица 9: Замер радиации на руднике и БПБ

 Average Background Value in Kyrgyzstan = 0.255 µSv/hr
 Среднегодовой фоновый уровень в Кыргызстане = 0.255µЗв/час

Da
te

U
ni

t

To
p 

Sh
op

M
IL

L 
– 

ou
ts

id
e

M
IL

L 
– 

in
sid

e

Ly
sy

i C
ru

sh
er

W
ea

th
er

 S
ta

tio
n

Ca
m

p

Pi
t

To
ta

l S
ite

 (A
ve

ra
ge

, 
m

ax
, m

in
)

BM
Y

20.02.20
23 µSv/hr 0,22 0,21 0,17 0,21 0,21 0,18 0,23 0,18

08.05.20
23 µSv/hr 0,23 0,22 0,16 0,18 0,22 0,19 0,25 0,17

07.08.20
23 µSv/hr 0,22 0,23 0,17 0,18 0,18 0,18 0,23 0,18

01.09.20
23 µSv/hr 0,19 0,2 0,16 0,22 0,2 0,17 0,23 0,12

18.12.20
23 µSv/hr 0,2 0,23 0,18 0,2 0,13 0,12 0,17

Average µSv/hr 0,22 0,22 0,17 0,19 0,2 0,18 0,24 0,2 0,1625
max µSv/hr 0,23 0,23 0,17 0,21 0,22 0,19 0,25 0,25 0,18
min µSv/hr 0,22 0,21 0,16 0,18 0,18 0,18 0,23 0,16 0,12

Table 9. Radiation Measurements at the Mine site and the BMY
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In 2023, quarterly well water 
sampling continued as in previous years. 
A MONSOON deep well pump was used 
to collect water samples from wells. 
The results of analyses of water samples 
showed that the concentration of major 
ions remained stable.

Despite the absence of any regulatory 
documents on the chemical composition 
of groundwater (water from wells), the 

results of analyses did not exceed the 
MAC limit for communal and domestic 
needs. It should also be noted that the 
content of aluminum and iron was below 
the MAC limits for communal and 
domestic needs (diagrams 9 and 10).

This indicates that groundwater 
conditions in the area remain generally 
satisfactory. This work will also continue 
in 2024.
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Diagram 9: Results for aluminum content, mg/l, 2022-2023 yy.

Diagram 10: Results for iron content mg/l, 2022-2023 yy.
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3.10  INSTRUMENTAL MEASUREMENTS  
OF EMISSION SOURCES OF POLLUTANTS  
INTO THE ATMOSPHERIC AIR

The mine has 116 registered emission 
sources, of which 62 are subject to 
annual inspections. 24 emission sources 
have dust gas treatment units (DGTU), 
whose filters are changed as they become 
contaminated. In 2023, specialists of 
the Chui Ecological Laboratory (ChEL) 
conducted instrumental measurements 
of sources of pollutant emissions into 

the atmospheric air. Following the 
measurements, ChEL provided test 
reports with results and details (appendix 
2). Copies of the emission source test 
protocols were sent to the mine mill 
managers with notification to replace 
filters on units with a treatment effect less 
than that indicated in the DGTU passport 
data. 

3.11 MEASUREMENT OF THE MOTO  
VEHICLES EXHAUST GASES

3.12 REPORTING

The mine regularly measures vehicle 
exhaust gases using the META-01MP  
0.2 instrument. In cases where the 
fuming limit is exceeded, maintenance 
supervisors are notified of non-compliant 
operation of vehicle engines.

In accordance with State statistic Law of the Kyrgyz Republic and the program of 
statistical work approved by the Government of the Kyrgyz Republic on may 4, 2012, 
№ 206, KGC compiled statistical reports for 2023 according to the established forms 
and submitted them to the National statistical committee of the Kyrgyz Republic  
(appendix 4).

In 2023, there were no exceedances 
of the fuming limit. The results of the 
measurements of vehicle exhaust gases 
are given in appendix 3.
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3.13 WASTE MANAGEMENT
Major waste streams

Three major types of waste (excluding 
rock and tailings) result from the mine 
operations: solid domestic waste, 
industrial and hazardous waste. Solid 
domestic waste includes food waste, 
various types of packaging, as well as 
other out-of-use household items. 

Industrial waste includes scrap metal, 
plastic, waste oil and fluids, and other low 
hazard waste, generated in large volumes 
and subject to recycling and further use as 
a secondary raw material. 

Hazardous waste includes packaging 
materials, polypropylene bags and 
wooden boxes used for transportation of 
toxic agents, batteries, mercury lamps, 
medical waste, and expired reagents. 

Waste tires belong to a separate 
category of waste. To effectively address 
the issues with waste tires, in 2023, KGC 
constructed its plant for recovery and 
recycling of all types of tires in Tokmok 
city. The aim of the project is to reduce 
the amount of waste sent to landfill and 
mitigate the negative impact on the 
environment. Taking into account the new 
waste management systems, KGC began 
to follow the waste to income principle. 

Based on this principle and using 
modern technology, a plant has been 
set up that will be able to recover and 
recycle tires of any size. Recovering 
tires on its own efforts will reduce the 
cost of replacing damaged tires. And 
recycling with obtaining secondary raw 
materials and further sale will allow the 
company to increase its income. Only 
tires that are physically unrecoverable 
are recycled. When recycling such tires, 
we obtain such secondary raw materials 
as: rubber (shredded, different sizes), 
ferrous metal and textiles.

Major waste streams:
•  Scrap metal   (ferrous and non-ferrous)
•  Wood waste
•  Batteries
•  Plastic waste
•  Cardboard and paper waste
•  Waste oils and fluids
•  Oily rags
•  Polypropylene bags (big bags).
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Waste management strategy
KGC developed an integrated waste management strategy with input from international 

consultants. This strategy includes principles such as minimizing the negative impact of 
waste on the environment and effective use of financial resources spent on labour and 
purchase of equipment. KGC achieved the previously set objectives for waste management, 
namely:

1. 100% recycling of industrial waste; 
2.	 Reducing	the	volume	of	solid	domestic	waste	to	be	landfilled;
3. 100% composting of food waste from the camp kitchen on site.

Improvement of waste handling practices
Reducing the negative impact on the environment and the effective use of financial 

resources related to waste handling are the key priorities in improving our waste management 
strategy. 

As part of the implementation of the strategy objectives, KGC seeks partners who are 
able to provide waste processing/recycling services, contributing to reduction in waste 
volumes disposed at site landfills.  



38 ANNUAL REPORT2023

Since 2014, not a single kilogram 
of industrial waste has been disposed 
on site. Scrap metal, plastic, rubber, 
wood, wastepaper, waste oil and other 
waste are removed from the mine and 
delivered to our local partners to reuse 
and recycle. 

The reuse of scrap metal in the 
production of grinding balls is of 
particular note. An agreement was 
concluded with the local company 
«Vulkan Plus» to produce different 
size steel balls used for ore grinding at 
the mill. 

Domestic and hazardous waste are 
disposed at the landfills commissioned 
in 2015. These landfills were designed 
and constructed in full compliance 
with all engineering and environmental 
requirements. When designing 
and constructing the landfills, the 
following factors were taken into 
account: prevention of negative 
impact on ground and surface water, 
minimization of pollutant emissions 
into the atmosphere, preservation of 
pasture lands, effect of runoff and 
melt water on generation of leachate 
products and their safe utilization, and 
prevention of negative impact on local 
fauna.

The landfills are operated in full 
compliance with the approved design 
and required environmental, sanitary, 
and technical standards. Operation 
of the landfills involves placing and 

compacting the waste in batches, 
followed by covering the waste with a 
20-30 cm soil layer to prevent access 
by wild animals. Upon completion 
of the operation, the landfills will 
be reclaimed in accordance with the 
Conceptual closure plan. In 2023, 
the mine generated 3,238.9 tonnes of 
industrial waste. Waste plastic, metal 
and rubber were 100% recycled. More 
details on other types of waste can be 
found in table 11 of this report. Separate 
waste collection implemented since 
2017 at all operational areas of the 
mine and the BMY made it possible 
to achieve significant cost-saving due 
to reduction in labour and equipment 
previously involved in these areas. 
Currently, all industrial waste is 
collected separately into corresponding 
containers and caposities, which as 
soon as filled, are removed from the 
mine to processing companies avoiding 
unnecessary loading/unloading and 
sorting operations. Since 2022, a 
plastic recycling project has been 
implemented in Saruu village. 

In 2023, the mine generated 868.86 
tonnes of solid domestic waste. In 2016, 
KGC committed to reduce volume 
of solid domestic waste to be buried 
in the Kumtor mine landfill by 50%, 
which is currently being implemented. 
The main purpose of the program is to 
reduce negative impact of waste on the 
environment and extend the life of the 
solid domestic waste landfill. 

Such reduction in volumes of solid domestic waste has become possible through 
introduction of separate collection and further recycling of this waste. Domestic 

waste can be segregated into three main categories: 

1) Biodegradable waste - food; 
2) Recyclable items - plastic, paper, glass, metal;
3) Non-recyclable items - multilayer packaging, domestic waste, etc.
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At the same time, biodegradable 
and recyclable waste can be relatively 
easily recycled and reused.

Thus, taking into account 
composition of solid domestic waste, 
it is easy to see that if separate 
collection of waste is organized, about 
75% of waste volume can be recycled 
and reused, and only 25% cannot be 
recycled. It means that volume of solid 
domestic waste to be landfilled can be 
reduced 3-4 times. 

As part of implementation of the 
strategy to optimize waste management 
system, as well as to reduce volume 
of waste to be buried at the Kumtor 
mine, in 2017, KGC designed and 
constructed a biodegradable waste 
processing station (compost unit). 

Laboratory tests confirmed that the 
chemical-biological composition of the 
final product compost fully complies with 
the properties of organic fertilizers. In 
this way, about 750 kilogrammes of food 
waste is processed per day. In 2023, the 
mine processed about 243.32 tonnes of 
food waste and produced about 42 tonnes 
of compost. 

The recyclable types of waste are 
still sent to processors of plastic, paper 
and metal what made it possible to 
significantly reduce the amount of waste 
to be buried on site and, therefore, extend 
life of the waste landfills, reduce negative 
impact on the environment, reduce 
expenses for maintenance of landfills and 
partially solve the problems with wild 
animals feeding on food waste.

Table 10: Waste generation at KGC in 2023 (tonnes)
Waste type Generated Disposal method

Industrial waste
Metal 1,143.331 100% recycled
Paper 98.000 63% recycled
Wood 443.447 95% recycled
Plastic 78.060 100% recycled
Rubber products 25.330 100% recycled
Oily rags 78.500 0% recycled

Used oil and blends 1,372.23 85% recycled

Total 3,238.90  
Hazardous waste

Packaging 554.62 landfilled
Batteries 17.86 100% recycled

Mercury lamps 0.159 0% sent to recycling

Total 572.639  
Tires

Waste tires 1,239.26 100% recycled
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In 2023, the mine generated 572.64 
tonnes of hazardous waste. Hazardous 
waste includes various packaging 
materials, used for transportation and 
storage of toxic chemicals, car batteries 
and other types of batteries, mercury-
containing lamps, as well as soil 

contaminated with hazardous materials. 
Chemicals packaging materials are 
buried on site in the authorized hazardous 
waste landfill. Car batteries are collected 
separately and shipped off site for 
recycling.  

In general, KGC significantly improved its waste management practices, 
adhering to the main priorities for reduction of negative impact on the 

environment, effective use of financial resources and introduction of the best 
waste management practices.

Diagram 11: Waste generated at the Kumtor mine site, tonnes.
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Figure 12. Key production statistics of Mine Operations, thousand tonnes
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3.14  TAILING FORMATION

In accordance with the Law of the 
Kyrgyz Republic «On subsoil» and 
industrial safety standards, waste rock 
must have sufficient capacity and be 
located at a minimum distance from the 
loading site. Mined waste rock shall not 
be placed in areas with mineralization, 
hinder mining operations in the pit 
and shall be formed according to the 
safety requirements. In addition, tailing 
formation methods and equipment 
shall ensure uninterrupted waste rock 
dumping in the required volume per time 

unit, and comply with limitations on rock 
capacity whilst maintaining dumping costs 
at the lowest level and labour/equipment 
productivities at the highest level. Modeling 
and assessment of waste rock stability are 
performed by specialists of the research 
laboratory of «Geotechnical objects 
stability» based on KGC monitoring data. 
In 2023, 177,500,875.000 tonnes of waste 
rock were generated, the total volume 
of waste rock as of the end of 2023 was 
2,771,531,875.572 tonnes.

Acid formation
Acid formation describes waters 

in contact with waste rock containing 
sulphur. The issue of acid formation 
is directly related to both mining and 
post closure period. KGC has routinely 
monitored for acid formation risk 
since the initial environmental impact 
assessment, taking into account the 
ore body, waste rock and tailings. A 
number of independent assessments 

by international consultants concluded the 
acid formation risk from KGC is low due to 
the high carbonate content in waste rock and 
tailings, which neutralizes acidity. The results 
of the 2023 Acid formation analyses are 
similar to those of previous years. The results 
are summarized in appendix 1. A long-term 
acid formation assessment is a part of the 
mine closure planning. KGC will continue 
this type of monitoring in future years.
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3.15 ICE MOVEMENT 

Kumtor’s high altitude mining 
operation is in close proximity to active 
glaciers (Davydov, Lysyi, Sarytor, Petrov, 
Bordu) with part of the ore deposit and 
associated infrastructure extending 
beneath or affected by moving glaciers. 
Glaciological studies have shown that, 
compared to the natural melting caused 
by climatic changes, the removal and 
relocation of glacier ice to ice fields 
(practically at the same elevations) 
protects the relocated ice from excessive 
melting, significantly reducing their 
loss. In response to stakeholder concerns 
and taking into account changes in 
the legislation of the Kyrgyz Republic 
prohibiting activities that result in the 
acceleration of glacier melting, or activities 
that may affect the condition of glaciers, 
KGC describes relevant information on 
mining operations.

Ice is also present in extensive ice 
fields in the southern and eastern parts 
of the concession area. Ice movement 
to ensure safe mining operations during 
stripping and mining operations, as 
well as to ensure safety for nearby 
mine site infrastructure and facilities. 
When moving ice, KGC separates the 
waste rock from the ice to avoid their 
mixing. The ice removed by Kumtor as 
part of its mining process is deposited 
back on other ice fields. In 2023, 
approximately 0.16 mln tonnes of ice 
were removed and placed subsequently 
in the isolated areas. In the future, it 
is planned to remove ice material in 
the unloading areas as the ice mass 
displacement increases, which may 
lead to risks of blocking or restricting 
mining operations.

2021 M t/year 1.7

2022 M t/year 0.3

2023 M t/year 0.16

The peculiarity of all glaciers is that the glacial mass continuously moves  
down the slope, in many ways resembling a slow-moving river  

The movement of the Davydov and Lysyi glaciers has been monitored since 1995 
(before mining operations started). Sarytor glacier was included into the monitoring 
program in recent years. Flow rates of the glaciers, like any other glaciers, follow a seasonal 
pattern, being faster in warmer months and slower in winter. In 2014, Kumtor constructed 
an in-pit retaining buttress to reduce the movement rate of the south arm of the Davydov 
Glacier. Regular monitoring has shown this has been an effective engineering solution and 
has reduced the quantity of ice that needs to be removed to ensure pit safety. Averaged 
movement rates of glaciers determined by the fixed points for 2021-2023 are shown in 
diagram 13.

Table 11: Ice movement to isolated areas of the Kumtor mine Site
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Diagram 13: Average monthly movement rate of glaciers, m/day
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3.16 PROJECT «ECOSEZIM» 

To improve the environmental culture of KGC employees, the ECOSEZIM project 
was developed in 2023. Below is a list of completed works on this project for 2023:
• An app has been prepared to collect ideas and suggestions on the environmental 

protection; 
• A pre-shift environmental test is in the launch phase;
• Lunch boxes of 8,000 were purchased and started to be used instead of packages; 
• Leather rags instead of technical towels were tested, and other types  

were ordered separately for the mine operations department; 
• Biodegradable bags were purchased;
• Large bins were installed in shower rooms, in 20 camp blocks,  

the number of small bins in the camp rooms was reduced..
The following plans are outlined for 2024:

• Supplement the training program;
• Complete the installation of large bins in shower rooms; 
• Launch the app to collect ideas and suggestions on the environment; 
• Use reusable leather rags instead of disposable technical towels;  
• Increase the number of meetings in departments as well as in Uchkun,  

BMY and Karakol offices;
• Make videos on the theme «Let’s save nature together»;
• Hold a competition on the theme «Improving environmental culture»; 
• Update the posters at all company facilities;
• Develop an incentive program.
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4. GLACIER RESEARCH IN THE CONCESSION  
AREA OF THE KUMTOR MINE AND IN THE BASINS  
OF THE KUMTOR, ARABEL AND UCHKOL RIVERS

4. ENVIRONMENTAL RESEARCH

In 2023, the program of monitoring 
glaciers and hydrometeorological 
conditions in the KGC concession area, 
Kumtor, Arabel and Uchkol river basins 
was continued for selected glaciers 
(Ashuu-Tor, Chon-Kotur, Sary-Chat, 
in the KGC concession area - Bordu, 
Sary-Tor, Lysyi). Monitoring was 
conducted by the institute of Water 
problems and hydropower of the 
National academy of sciences of the 
Kyrgyz Republic with the involvement 
of experts from the M.V. Lomonosov 
Moscow state university (Russia). 
The purpose of the monitoring is to 
assess the condition of glaciers and 
track the dynamics of their changes 
(movement rate, linear retreat, and 
surface depression) in the zone of direct 
technogenic impact of KGC operations 
and compare the data obtained with 
similar observations on glaciers located 
at a considerable distance from the mine.  

In the observed glaciers, the mean 
annual values of the main meteorological 
parameters, such as air temperature, 
precipitation, solar radiation, etc., 
depend on geomorphological conditions, 
absolute altitude of the terrain and relief 
form. Vertical zonality is expressed in 
the distribution of air temperature. In 
particular, in the river basins observed, 
the seasonal air temperature in the nival-
glacial zone is 2.3°C higher in winter 
and autumn and 3.3°C lower in spring 
and summer than in the mountain-tundra 
zone located at lower altitudes. This is 
explained by air temperature inversion 
in the cold period and vertical zonality 
in the warm period. For almost a century 
(from 1930 to 2022) of meteorological 
observations at the Tien-Shan Kumtor 
weather station, the trend of increase in 
mean annual air temperature recorded at 
this weather station was upward. 

The total air temperature increase 
for this period was 1.7°C, which is 
certainly indicative of global warming. 
The observed glaciers show the 
relationship of accumulation and 
ablation with meteorological conditions. 
This manifests itself due to differences 
in the main meteorological conditions in 
different altitude zones of glaciers, such 
as: air temperature, intensity of solar 
radiation, circulation of atmospheric 
masses, etc. In the tongue and lower 
parts of these glaciers, ablation prevails 
over accumulation, while in the upper 

parts of glaciers, including their cirques, 
the opposite is true. Over the last  
80 years, the equilibrium line altitude 
(ELA) of the Sary-Tor glacier has risen 
by 410 m, causing the share of the 
accumulation area ratio (AAR) of the 
glacier to decrease from 57.6% to 19.6%. 
The fluctuations in the mass balance of 
the glaciers observed by us are closely 
related to changes in the meteorological 
conditions of the area where they are 
located, especially in air temperature, 
solar radiation intensity, humidity, and 
duration of the ablation period. 
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On the example of the Sary-Tor and 
Bordu reference glaciers, observations 
showed that their mass balance depends 
on the ablation intensity, which, in turn, 
depends on the 197-year air temperature, 
and on the duration of the ablation 
season. 

The main factors contributing to 
glacier melting and, as a consequence, 
glacier disintegration in the monitoring 
area is the increase in air temperature 
and the duration of the period (spring 
- autumn) of glacier ablation. It was 
found that the highest solar radiation on 
these glaciers occurs during the spring 
months, which is due to the clean and dry 
air during this season. The intensity of 
solar radiation increases significantly as 
the altitude of the terrain increases. The 
highest albedo of glaciers is observed in 
summer after precipitation in the form of 
fresh snow, which reflects sunlight well. 

The minimum albedo is observed 
in august-september. This is due to 
significant contamination of the glacier 
surface by aeolian fine-grained sediment 
falling on the glaciers and - with its 
increased melting from the multiyear 
snow and ice thickness on the glaciers.  
The increase in the concentration of 
aeolian fine-grained sediments on glaciers 
in summer and early autumn is related 
both to the increased introduction of 
this fine-grained sediment to glaciers by 
winds and to its most intensive melting 
from ice in summer. No trend in snow 
accumulation on the observed glaciers was 
detected during the monitoring period. 
This may be due to the insufficiently long 
period of observations of snow cover 
on the glaciers. The recorded snow and 
water reserves on the observed glaciers 
were dependent on the meteorological 
conditions of each year of observations.

Table 12: Geometrical parameters of glaciers in the KGC concession area as of 2023 y.

Item 
№

Glacier 
№

Geometrical parameters

Length, 
m

Width, 
m

Area (S), 
km2

1 254 4140 3500 6,3
2 355 3510 1750 5,0
3 356 3140 1160 2,5
4 358 2480 4500 6,88
5 361 2500 1600 2,14
6 363 680 220 0,14
7 364 260 370 0,07
8 365 1060 800 0,74
9 366 1500 600 0,67
10 367 1650 450 0,78
11 368 8410 11460 60,5
12 369 1620 1380 1,83
13 370 1400 290 0,36
14 271 2150 740 1,66
15 372 1700 580 0,86
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In addition, in 2023, KGC environment department employees carried out digitization 
of glaciers of the KGC (Kumtor Gold Company CJSC) concession area as of 2023 y.  
The changes in the area and rate of glacier retreat were analysed by remote sensing (RS).

There are 15 glaciers with different areas and exposures in the KGC concession area. 
Geographically, the glaciers are in the western part of the Akshyirak massif. 

Table 13: Boundaries of the Petrov glacier.

Item № Glacier №
Glacier retreats, 
average m per 

year (2022-2023)

1 354 12
2 Bodu 355 10
3 Sarytor 356 22
4 Davydov 358 0
5 361 17
6 363 9
7 364 7
8 365 8
9 366 8
10 367 7
11 Petrov 368 27
12 369 8
13 370 9
14 271 7
15 372 7

*Highlighted in red - Petrov 
Glacier as of 2023; in yellow - as of 
2021. The Sentinel 2 satellite image 
as of 26/07/2021 and 15/08/2023 were 
used for glacier interpretation.

For one year (2022-2023), the retreat of glaciers in the KGC concession area averaged 
11 m per year. The highest retreats were recorded on the Petrov glacier - 27 m. The lowest 
retreat was 7 m on glacier № 364. Glaciers with the lowest retreat have northern exposure, 
glaciers with the highest retreat have western exposure, thus the observed glaciers of the 
KGC concession area retain the tendency of uneven retreat at different rates. The main 
cause of uneven degradation, retreat of glaciers is their exposure and climatic conditions 
of the observed years.
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4.2 MONITORING AND MASS-BALANCE  
RESEARCH ON GLACIERS № 354 AND 419  
(WEST SUEK)

The research was conducted 
by researchers of the Central Asian 
institute for applied geosciences 
(CAIAG).

The glaciers West Suek  
(№ 419), № 418 and № 354 are 
typical valley glaciers of medium and 
small size of the Tien Shan. The mass 
balance of these glaciers reflects the 
change in the mass of matter of the 
glacial systems of the northern and 
northwestern slopes of the Djetim-
Bel and Akshyirak ranges.

In 2023, the glacier mass 
balance remains negative, West Suek  
(№  419): – 1,202 mm of water 
equivalent, № 354: – 1,240 mm of 
water equivalent.

The observed glaciers retain the 
trend of uneven retreat mainly of 
the tongue ends at a rate close to the 
multiyear average, with a reduction 
of their area, over the period of 
2019-2023, at a rate of about 0.004 -  
0.01 km2/year for the West Suek and 
№ 354 glaciers, respectively, and 0.04 
km2/year for the Petrov glacier.

 The main reason for the reduction of glaciers and, in general, the  
degradation of glacial systems is the continuing unfavourable  

climatic conditions in the high-altitude zone.
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4.3 SOIL AND VEGETATION RESEARCH

As part of the Kumtor mine 
reclamation program, KGC has for 
a number of years been successfully 
conducting experimental work 
to create a sustainable vegetation 
cover in the areas of stripped topsoil 
stockpiles by sowing seeds of 
perennial cereal grasses adapted to 
high altitude conditions and applying 
fertilizers.

The growth and development 
of perennial grasses depend on 
many factors, among which soil 
and climatic conditions occupy 
a significant place. Kumtor mine 
conditions are characterised by a late 
prolonged spring, short summer with 
moderately warm unstable weather. 
Therefore, during observations in 
2023, it was observed that most plants 
were flowering in july. Plant height 
was different depending on growing 
conditions: wild rye - from 10 to 84 
cm; valesian sheep fescue - 3-35 cm, 
meadow bluegrass - 24-42 cm.  

Rhizomatous bromegrass is 
growing on some plots sown in 2021, 
and the 2022 sowings have abundant 
sprouts 2-5 cm high with 60-80% 
coverage. On the 2014 plots, plant 
height reached 8-23 cm, sheep fescue 
and bluegrass have many generative 
shoots and dense, compact turf with a 
diameter of 5-18 cm. 

The crops are also intensively eaten by animals, especially wild rye,  
so it has few generative shoots. The site has a joint  

growth of perennial grasses and native flora.
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A key factor influencing the 
sustainability of the vegetation cover 
is annual fertilization with mineral 
fertilizers, which are applied by hand 
superficially at the recommended dose. 
In addition, organic fertilizer in the form 
of compost is used to restore the fertile 
properties of the soil and vegetation layer 
during the reclamation of disturbed soil 
areas.  The application of compost has 
a stimulating effect on the growth and 
development of plants of experimental 
plots. The compost is derived from the 
processing of food waste at the Kumtor 
mine by aerobic decomposition. Compost 
contains nutrients (humus, nitrogen, 
phosphorus, sulphur, calcium, practically 
all microelements, many vitamins, 
and other organic inclusions) and by 
chemical and biological composition 
fully corresponds to the properties of 
organic fertilizers. In 2023, 20,090 kg of 
compost was allocated for fertilizing. 

In addition, in 2023, for the purposes 
of reproducing and increasing the bank 
of collected seeds, the seeds of wild rye 
were harvested from the natural growth 
areas in the Kara-Kuzhur valley. The 
seeds collected from the experimental 
plots and from the natural growth areas 
(Kara-Kuzhur) were first cleaned, packed 
into Kraft bags, and transported to the 
Kumtor mine storage area. 

FOR INFORMATION: The soil and 
vegetation research program consists of 
activities aimed at improving ecological 
conditions and restoring land suitable for 
land use in post-closure period. Once the 
work has been completed, the restored 
land and surrounding areas shall be 
optimally organized, and the landscapes 
shall be sustainably balanced for future 
use.

4.4 MONITORING OF HAZARDOUS EXOGENOUS 
GEOLOGICAL PROCESSES IN THE BARSKOON GORGE

Monitoring of hazardous exogenous geological processes (EGPs) is conducted to study 
the conditions of development and activity of hazardous processes, to make forecasts 
of their development on the territory of mountain slopes of the Barskoon gorge and to 
develop recommendations to prevent the development of hazardous EGPs, or to mitigate 
the negative consequences of the impact of processes on economic objects.

The monitoring objects are the sections of the Barskoon-Kumtor technological road 
where exogenous geological processes caused by natural and (or) anthropogenic factors 
are developing. 
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In 2023, the Barskoon-Kumtor road hazard assessment in terms  
of the EGPs impact was conducted by environment employees in three areas:

1) avalanche hazard assessment;
2) rockfall and landslide hazard assessment; 
3) mudflow hazard assessment on some sections of the road. 

To monitor snow and avalanche 
hazard, 7 avalanche hotspots were 
identified on the Barskoon pass, which 
threaten to block the Barskoon-mine 
road with snow mass. 

In 2023, the main rockfalls occurred 
on the Barskoon pass during rainy, spring 
and summer seasons. 

In the Barskoon gorge, nine mudflow 
catchment areas located between 19- 
27 km and the mudflow catchment areas  

of two large side tributaries of the 
Barskoon river - Dunguromo and Sary-
Moinok, were identified as the most 
hazardous for the Barskoon-Kumtor 
road.

EGPs observation locations are 
determined by the type of the studied 
processes, the scale of their manifes-
tations and include a set of both ground-
based and remote research methods.
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5.1 TAILING MANAGEMENT FACILITY

5 TAILINGS MANAGEMENT FACILITY  
AND TREATMENT PLANTS

Tailings are waste from mineral processing consisting of waste rock with inclusion of 
useful components that cannot be extracted by the applied processing technology, as well 
as residues of chemical reagents used in the technological process. 

Tailings of the Kumtor mine are transported through a 6, 7 kilometer slurry pipeline 
from the mill to the tailing management facility (TMF), where they are deposited, settled, 
and stored. The liquid component is treated before discharge and the solid component 
retained in the tailing pond until further reclamation and mine closure activities. The 
Kumtor TMF is a complex of facilities consisting of two slurry pipelines (main tailings 
line and a spare one), a tailings dam, an effluent treatment plant, and two diversion ditches 
to direct surface water around the TMF. 

In addition to general tailings management, two important aspects are monitored 
and controlled: 

I) cyanide containing solutions, which are securely contained within the TMF,  
 and dam stability.

II) These issues are discussed below.

Cyanide in runoffs management 
The concentration of cyanide in 

the TMF is routinely monitored. In 
the tailings pond there is a natural 
disintegration of the chemical, or its 
decomposition, as a result of a chemical 
reaction and exposure to ultraviolet 
radiation. The liquid component is 
pumped and treated by the effluent 
treatment plant (ETP) to reduce 
cyanide and metals for safe discharge 
to the environment. More discussion of 
the cyanide concentrations discharged 
to the external environment is provided 
in the water quality and compliance 
section.

Dam extension and stabilization
The dam is constructed and managed 

to safely retain tailings. The dam is 3,200 
meters long with a maximum height under 
its crest of 46 meters at an elevation of 
3,674 meters above sea level. The dam is 
constructed of local coarse-grained soil. 
The dam surface is covered with an HDPE 
liner (a strong impermeable synthetic 
material) from the upstream slope to 
the toe of the dam, and then 100 meters 
into the tailings pond. This liner extends 
into the permafrost to minimize seepage 
through the dam. The height of the dam 
is increased over time to ensure sufficient 
volume for tailings storage.



53ANNUAL REPORT 2023

Along with the increase of the pond 
volume, the buttress downstream of the 
dam is also expanded or constructed, 
which helps to increase the strength and 
stability of the structure. Some movement 
of the KGC dam was first observed in 
1999. Since then, Kyrgyz specialized 
organizations and international experts 
on tailings dams and hydraulic structures 
have been consulted on the management 
and mitigation of the dam movements. 
According to their recommendations, a 
shear key, and a buttress above it were 
constructed along the downstream toe of 
the dam downstream slope to reduce and 
eventually eliminate the movement of the 
dam. Since 2006, a tendency of horizontal 
displacement velocity reduction has been 
observed. A branched network of sensitive 
instrumentation is installed to detect 
and record any movements in the dam 
structure. In 2023, work was underway to 
build up the dam body on the downstream 
toe to an elevation of 3,677.5 meters. The 
dam extension will continue in 2024.

Compliance with timelines for 
periodic extension of the tailings dam, 
construction of the shear key and 
the buttress will result in improved 
overall dam stability. To implement 
the planned activities ensuring the 
dam stability at 3,677.5 m crest level, 
a sequence of construction operations 
from 2022 to 2024 has been developed. 
The dam construction operations 
and the technological process of 
tailings impounding are carried out in 
accordance with ecological, economic, 
material, and technical standards and 
fulfillment of safety conditions.

Tailings balance 
Accurate knowledge of what enters 

and leaves the TMF and the volumes 
of liquid and solids it contains, are 
an important part of the TMF safe 
management. 

We survey the extent and depth 
of the pond and track the volume of 
tailings entering the TMF and volume 
of water leaving it after treatment at 
the ETP and by evaporation from the 
pond surface. Tailings slurry, 49% 
consisting of solids, is continuously 
added to the TMF throughout mill 
operations (most of the year). Water 
treatment and removal (via the ETP) 
occurs only during warm months 
when the pond and Kumtor river are 
not frozen - usually may to october. 
Therefore, TMF water volume peaks 
in spring and reaches its lowest level at 
the start of winter.
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Table 14: Tailings dam monitoring instrumentation (number of instruments)

Type Purpose 2021 2022 2023

Inclinometers Measure horizontal displacement 50 50 43

Settling plates Identify dam base settlement 26 26 26

Piezometers Measure water levels in dam body and base 41 41 40

Thermistors Dam body and base temperature 65 65 65

Surface points Measure structural deformations online 
(Leica 24/7) 54 54 54

Units 2021 2022 2023

Tailings discharged to tailings pond M m3 7,22 8,65 9,39

Total cumulative tailings in tailings 
pond at year end M m3 97,01 102,80 106,08

Total free water in tailings pond  
at year end M m3 3,95 5,76 4,85

Elevation of tailings dam Crest m ASL 3, 674 3, 674 3, 674

Peak water level in tailings pond m ASL 3, 668.43 3, 669.18 3,670.30

Minimum water freeboard (dam crest 
level minus peak water level) m 5,5 4,82 3,70

2021 2022 2023

Free water at start of year (january 1) 6,217,081 3,630,683 5,760,354

Water added in tailings 5,057,452 6,507,211 7,134,610

Net precipita-tion/evaporation 930,763 1,510,073 1,248,561

Water remaining in tailings voids -2,164,504 -1,828,186 -1,884,338

Water discharged from tailings pond to 
Effluent treatment Plant -6,499,995 -6,499,996 -6,499,999

Free water at the end of year  
(december 31) 3,630,683 5,760,354 4,859,565
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5.2 CONCLUSIONS OF INDEPENDENT EXPERTS

Geotechnical monitoring data is 
analyzed by the research and design 
laboratory of «Geotechnical objects 
stability». Overall tailings dam condition 
is assessed as suitable for operation. In 
2023, Behre Dolbear, an international 
consulting company, conducted an audit 
of the condition and safety level of the 
tailings management facility, providing 
recommendations to introduce changes 
and improvements where necessary.

In their report, the company’s experts 
concluded that «...visual inspection of 
the tailings dam and associated tailings 
management facilities at the Kumtor mine 

showed that they are in good condition 
and functioning as required. It is also 
recommended that annual inspections 
of the Kumtor’s tailings management 
facilities by external technical 
consultants continue, as the dam 
construction and expansion project is 
an ongoing process. 

The mine is working effectively to 
implement due diligence procedures, 
prepare reports, collect instrumentation 
and monitoring data, and implement 
any necessary measures to ensure 
the safe operation of the tailings 
management facilities»

.

5.3 TREATMENT PLANTS

Sewage wastewater treatment

At the beginning of the 2020 quarter 
2, new sewage treatment plant was 
commissioned. This is a typical process 
for biological treatment and disinfection 
of wastewater by ultraviolet light. 
Biological treatment removes organic 
matter. UV light removes potentially 
harmful bacteria. Although challenging 
to operate in extreme conditions - 
high altitude with low oxygen and 
harsh weather conditions, treatment is 

achieved successfully through careful 
calculations and management. 

In winter, treated wastewater 
is discharged into the tailings pond 
with subsequent treatment at the 
ETP. In summer, treated wastewater 
is discharged into the Kumtor river. 
In 2023, 0.129 M m3 was treated and 
about 0.043 M m3 was discharged into 
the Kumtor river.
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Industrial wastewater treatment  
Industrial wastewater containing 

residual cyanide is a component of tailings 
slurry discharged by gravity flow from the 
mill to the tailings management facility 
(TMF). The liquid component of tailings 
(approximately 51% of the slurry by  
weight) is treated at the effluent treatment 
plant (ETP), for compliance with 
the established MAD limits, before 
discharge into the Kumtor river. Due to 
low temperatures in winter, wastewater 
treatment and discharge takes place during 
the warm season, mainly from may to 
october. The main concerns of stakeholders 
regarding wastewater generated at the 
Kumtor mine are related to cyanide. This 
highly toxic chemical is widely used in ore 
processing and gold recovery. 

Cyanide can be toxic at high 
concentrations. In 2023, 9.4 M m³ of 
tailings were generated and discharged 
into the tailings pond. Tailings 
containing residual concentrations of 
cyanide and other substances can be 
harmful to the environment if discharged 
without treatment. The solid component 
remains in the tailings management 
facility, while the liquid component is 
pumped and treated at the ETP before 
discharge to reduce concentrations or 
completely remove cyanide, metals, 
and other contaminants. We use the 
patented INCO SO2 treatment process 
and operate one of the largest treatment 
plants. 

 

In 2023, approximately 6.5 M m³ of industrial wastewater was treated and discharged 
from the tailings ponds into the environment.
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6. WATER MANAGEMENT RESOURCES 

6.1 HYDROLOGICAL MONITORING
Kumtor river monitoring

The company monitors the hydrological 
regime of the main water bodies within the 
concession area: the Kumtor river and its 
major tributaries including Chon-Sarytor, 
Kichi-Sarytor and Lysyi creeks, Petrov lake, 
and the upper and lower diversion ditches 
that divert water from the Arabel river to 
bypass the tailings management facilities. To 
monitor water flow, the company installed a 
flume station downstream of the Kumtor river 
bridge. The maximum flow in the Kumtor 
river typically occurs between may and 
september. In 2023, the total annual flow in 
the Kumtor river recorded at the flume within 
the concession area was 124.5 M m3.

Accurate measurement of water 
flow in the Kumtor river allows 
for maximum discharge of treated 
industrial wastewater from the 
ETP. Capacity of the ETP pumps is 
adjusted as necessary to account for 
Kumtor river flow rates, but typically 
the volume of discharge from the 
ETP is negligible compared to the 
high river flows. Measurements at 
the flume allow the ETP operation 
and the treated wastewater discharge 
to be adjusted to comply with water 
quality limits in the Kumtor river.

Outside the concession area, numerous tributaries flow into the Kumtor river, 
which provide additional nutrients to the river, increasing its abundance.

Monitoring station Units 2021 2022 2023

Annual flow in Kumtor river 
at flume (W1.4) m3/year 113 569 746 158 500 000 124 501 935,75

Annual flow in Kumtor river 
at compliance point (W1.5.1) m3/year 162 020 166 215 400 000 163 785 890

Annual peak instantaneous 
flow in Kumtor river at flume m3/year 19, 58 49, 20 38, 82

Table 15: Kumtor river flow
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Petrov lake monitoring
The Petrov lake pump station has an 

automatic water level monitoring system, 
which provides continuous recording 
of water level fluctuations in the lake. 
Data of water fluctuations in the lake are 
automatically recorded and transmitted 
to the computers of KGC environment 
employees to ensure continuous monito
ring.                                                                                                              

In 2023, the maximum water level 
in the lake was 3,733.864 meters above 
sea level in mid-july 2023 (compared 

to 3,734.148 meters in 2022), with the 
minimum level of 3,732.236 meters in 
november 2023 (3,732.560 meters in 
2022). 

Figure 14 illustrates the change in 
the water level of Petrov lake during 
the year 2023. As can be seen from the 
figure, the water level of Petrov lake at 
the beginning of the year was at 3,732.29, 
at the end of the year - 3,732.49, i.e.  
0.2 m higher.

Figure 14: Water level in Petrov lake

Upper and lower diversion ditches
Water flow rate in the upper diversion ditch (UDD) was measured daily at 4:00 pm 

using floats launched on the flow bar at the highest surface velocity, according to the 
«Practicum on hydrology, hydrometry and flow regulation» (edited by E.E. Ovcharov. - M: 
Agropromizdat, 1988. - page 224). The maximum flow rate of 12.8 m3/s was recorded in 
the ditch in may, at the beginning of the flood season (figure 15). In 2023, the total water 
flow rate in the UDD, based on daily rates, was 21.36 M m3.

Figure 14: Water level in Petrov Lake

Figure 15: Hydrometric monitoring of the Upper Diversion Ditch
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Figure 15: Hydrometric monitoring of the upper diversion ditch

6.2 WATER USE 

Water use for operational activities (mostly in the mill), as well as for domestic use in 
the	mine	camp,	offices,	and	workshops.	Water	is	removed	from	the	mine	pit	in	order	to	
ensure safe and stable operations.

Main water management responsibilities are:
1. Providing safe drinking water for our employees;
2. Removing water and moving ice from the open pit to ensure safe access to ore,  

and stable and safe working conditions;
3. Ensuring water returned to the natural environment is safe and meets  

specified quality criteria;
4. Managing runoff to reduce sediment load entering local creeks and rivers.

Water sources
In mine have two primary sources of water at the mine site. Most of the water 

we use is extracted from Petrov lake. We also pump water from the open pit for the 
mill needs, thus reducing our demand from Petrov lake. In 2023, we used about  
2.57 M m³ of water from Petrov lake for the mine - almost 0.83 M m³ less than in 2022  
(3.4 M m³) and 2.19 M m³ less than in 2021 (4.76 M m³); from the open pit about  
3.98 M m³ of water was used by the mill and 0.78 M m³ was used for road watering.
Water usage in production

Our main use of water is as process water in the mill, for crushing the ore and processing 
it to produce gold. In 2023, the mill used 2.38 M m3 from Petrov lake, 3.98 mln m3 collected 
from the mine pit and 9.03 M m3 of recycled water. The use of pit water, which reduces our 
demand on water from Petrov lake, has increased from zero in 2011 to 3.98 M m3 in 2023. 
The total water used at the mill in 2023 compared to 2022 is summarized in table 14 below.

Figure 15: Hydrometric monitoring of the Upper Diversion Ditch
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Table 16: Water use at Kumtor mine site

Unit 2021 2022 2023

Sources of water

Total Water Extracted from Petrov lake M m3 4.76 3.22 2.57

Pit water pumped to the mill M m3 2.29 3.7 3.98

Water used for domestic purposes (Petrov lake)

Water Used for Camp domestic purposes M m3 0.15 0.14 0.14

Water Used for mill domestic purposes M m3 0.01 0.02 0.019

Water Used for mega Shop domestic pur-poses M m3 0.003 0.004 0.007

Water Used for lower zone domestic pur-poses M m3 0.02 0.01 0.011

Water used for process/mill

Raw water used at mill (from Petrov lake) M m3 4.4 3.21 2.38

Total water used at mill  
(Petrov lake + Pit water) M m3 6.68 7.01 6.36

Water internally recycled at mill M m3 7.71 8.38 9.03

Ore feed to mill M t 6.19 6.13 6.32

Raw water intensity ratio (mill feed)
thousand 

litres/
tonne

1.08 1.14 1.0

Water or other mine purposes

Water used for dust suppression  
(from Petrov lake) M m3 0.02 0.000018 0.0

Water used for dust suppression (from pit water) M m3 0.97 0.804 0.78

Process water for drilling and blasting and 
exploration operations (Petrov lake) M m3 0.14 0.00016 0.000151

Wastewater discharged to the environment

Treated wastewater discharged from ETP M m3 6.44 6.5 6.5

Treated wastewater discharged from STP M m3 0.04 0.04 0.043
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Drinking water
Treat water from Petrov lake for domestic needs at the mine camp, mill, and other 

facilities. In 2023, about 0.18 M m³ of water was used for domestic needs, which is 
approximately only 7.11 % of the volume of water used from Petrov lake. Drinking water 
quality is monitored to ensure its safety and compliance.

Pit dewatering
Collect and discharge large quantities of water as part of our pit dewatering program 

to support its stability and safety. Some dewatering occurs throughout the year, but most 
occurs during the summer period when large quantities of glacial melt water collect in the 
open pit. Most of the pit water is discharged into the environment. 

Water use intensity
Extraction of water from Petrov lake for the mine’s needs has no measurable impact 

on average annual lake water level. During the year, the water level naturally fluctuates 
within 2 meters. Total water extraction from Petrov lake of 2.57 M m³ in 2023 represents 
approximately 2.66% of its natural outflow to Kumtor river. We then returned 6.54 M 
m³ to the environment as treated wastewater (STP plus ETP). In 2023, we pumped and 
discharged 18.3 M m³ of pit water, including surface and glacial water, to the environment. 
The gold recovery technology used at the Kumtor mine limit our ability to increase our 
water use intensity by recycling effluents from our tailings pond. Studies have shown that 
even low levels of cyanide in the tailings pond would adversely affect our gold recovery 
process. Since july 2012, we have been using water from pit dewatering in the mill.

In 2023, we started pumping back the waste dump water from the Lysyi pit to the mill. 
To reduce the use of glacial water from Petrov lake for the mine needs, a project is being 
implemented to gradually increase the water supply from the open pit for the mill process 
needs.

In 2023, 3.98 M m3 of pit water was pumped to the mill, which is 4.81% more than in 
2022.

Payment for the use of surface water resources
According to the resolution of the Cabinet of Ministers of the Kyrgyz Republic «About 

approval of the Procedure for determination and collection of charges for surface water use 
in the Kyrgyz Republic» dated october 18, 2022, № 222, KGC installed meters at all water 
consumption sites and paid the invoiced surface water use charges. From january 1, 2023, 
to december 31, 2023, KGC paid 239,472,211 KG for the use of surface water resources.
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Water flows at Kumtor mine, M 3*
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6.3 PETROV LAKE WATER BALANCE
Water balance of the Petrov lake was estimated based on data of water flow in the river, 

as well as water consumption and discharge to determine the total volume of water used at 
the mill in 2023. To determine the impact of water intake by the Kumtor mine on the Petrov 
lake water balance, the company took measurements at points of water outflow from the 
lake. We used readings from sensors installed at the Petrov lake for measurement of water 
level fluctuations, water meters at the water supply pipeline to the mill, data taken from the 
Kumtor river flume, as well as measurements of precipitation and evaporation. 

Volume of water flow measured at the Kumtor river flume is determined by: 
• Volume of treated wastewater discharged from sewage treatment plant (STP);
• Volume of treated wastewater discharged from effluent treatment plant (ETP);
• Inflow of water from the Lysyi creek;
• Volume of precipitation;
• Inflow of glacial melt water into the Petrov lake;
• Inflow of spring meltwaters or surface waters into the Petrov lake.

Total inflow into the Petrov lake is calculated using the following formula:

Vinflow = Vwater according to Kumtor river flume – Vwater discharged from STP - 
Vwater discharged from ETP – VLysyi creek Flow +Vwater consumption by the mine – 
Vprecipitation + Vevaporations from the lake ± Vlake water volume fluctuations.
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Outflow calculation
Kumtor river.
Volume of inflow into the Kumtor river is obtained by summing outflow from the 

Petrov lake, discharge from STP, discharge from ETP, and Lysyi creek flow. Kumtor river 
flow in 2023, according to measurements at the flume was 124.5 M m3 for the period from 
may to september.

Sewage treatment plant
Volume of water discharged from STP is determined by the reading of the flow meter 

installed on the wastewater supply line to STP. Total volume was 0.043 M m3 (for the 
period from june to october).

Effluent treatment plant.
Volume of water discharged from ETP is obtained by summing up readings of flow 

meters installed at the pump station № 3. Total volume was 6.5 M m3 (for the period from 
june to september).

Lysyi creek.
Lysyi creek flows into the Kumtor river upstream of the flume. Total flow of the Lysyi 

creek throughout the season was 20.8 M m3.

Consumption of water at the mill, camp, and other facilities.
The total water consumption by the mill and the camp was measured by flow meters at 

the pump station on the Petrov lake and the potable water treatment plant (WTP). In 2023, 
the total volume of water consumed by all facilities at the mine was 2.57 M m3.

Precipitation
Volume of water evaporated from the 

surface of the Petrov lake was calculated 
according to Meyer’s equation (equation 
for determination of evaporation from 
water surface). Evaporation from the 
surface of the Petrov lake throughout  
may to september was 126 mm or  
0.53 M m3. This value does not contradict 
the data of A. M. Molchanov, who 
notes that evaporation from the surface 
of mountain lakes in the area of the 
Petrov lake is below 400 mm/year (A. 
M. Molchanov, «Central Asian lakes», 
Gidrometizdat, Leningrad, 1987). With 
precipitation of 412.2 mm, the volume 
of water in the Petrov lake increased 
by 1.35 M m3. Over the year, the level 
of water in the Petrov lake increased 
by 0.2 m - from 3,732.29 in january to  
3,732.49 m in december. Using the above 

formula, the total calculated inflow into the 
Petrov lake in 2023 was 98.8 mln m3. The 
volume of water consumed by the mine 
in 2023 was 2.61% of total water inflow 
into the lake. The above calculations 
of the water balance demonstrate that 
the volume of water consumed from 
the Petrov lake by the mine facilities 
for production, domestic use and other 
needs is negligible. General data on water 
consumption and diversion, including 
wastewater treatment, are presented in 
the «Water use» section. Risk of Petrov 
lake outburst and preventive activities 
conducted by the company. Understanding 
the concerns of state and regulatory 
authorities, as well as the public, KGC 
carries out continuous monitoring of water 
level in the Petrov lake, water flow in the 
Kumtor river and readings of thermistors 
installed at three different points in the 
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natural moraine dam. In addition, prior to 
development of an engineering design on 
the controlled lowering of water level in 
the Petrov lake and its implementation, the 
Canadian consulting company «BGC», 
commissioned by KGC, developed an 
early warning system for the potential 
outburst of the Petrov lake moraine dam, 
which was successfully introduced.

Currently, the data from this warning 
system is being continuously monitored 
and is based on regular comparison of 
the Kumtor river flow rate Qmeas with 
the flow rate according to the developed 
mathematical model depending between 
the Petrov lake water level and the Kumtor 
river flow rate Qmod. 

In case the difference between Qmeas 
and Qmod exceeds a certain value, it will 

mean that there is an additional flow in 
the Kumtor river caused by filtration or 
seepage through the natural dam body. In 
2015, commissioned by KGC, the head 
of the research and design laboratory 
«Geotechnical objects Stability» Ph.D. 
Chukin B.A. developed recommendations 
for a system of instrumental monitoring 
of the condition of the Petrov lake natural 
dam. KGC is currently conducting 
monitoring in accordance with these 
recommendations. In 2017, commissioned 
by KGC, JSC «Kyrgyzsuudolboor» 
developed a design for a gradual lowering 
of water level in the Petrov lake. 

The design obtained all expert 
opinions and approvals in the relevant 
state authorities, as required by the KR 
legislation.
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7. MINE CLOSURE

7.1 INTRODUCTION 

The new edition of the life of mine provides that  
mining operations will cease in 2031.

As outlined in the environmental 
management action plan (EMAP), KGC is 
required to update the Conceptual closure 
plan (CCP) every three years and complete 
a final closure plan (FCP) two years prior to 
closure. This approach allows for a period 
for testing and monitoring of several years 
to evaluate the various options provided by 
the CCP, and time to consider any changes 
to the environmental, regulatory, and social 
environment that may have occurred over 
the life of the mine. 

KGC has been preparing CCPs 
since 1999 with the most recent CCP of 
january 30, 2024, covering the existing 
components of the Kumtor operations 
including the open pits, waste rock 
dumps, tailings management facilities 
and related water treatment facilities, 
and the mill complex and associated 
mine infrastructure.

Closure and land use objectives of KGC:
• materially comply with regulatory requirements; 
• minimize residual environmental impacts; 
• ensure mine site features are geotechnically stable; 
• ensure the protection of public health and safety;
•  return the land to suitable post-mining land use; 
• identify and mitigate social risks/impacts on the community, the business, and the 

overall success of the closure process.

All CCPs have been previously submitted for review to the relevant Kyrgyz Republic 
subsoil and environmental regulatory authorities. The 2024 update to the CCP incorporates 
data and information on new mine facilities, analysis of closure risks, and changes to the 
environmental and social context of the project. The primary closure consideration will 
be the long-term stability of the TMF and the waste rock dumps. Closure measures are 
included for a number of new facilities constructed at the mine site since the 2019 CCP 
update. Socio-economic transitioning – the 2024 CCP addresses the social and socio-
economic aspects of the Kumtor mine closure. 
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7.2 TAILINGS MANAGEMENT  
FACILITY (TMF) CLOSURE 

Earlier CCPs have used a 100-y/24-h 
storm event plus 50% as the design 
event for the TMF spillway system. The 
2016 CCP update conservatively used a 
probable maximum flood (PMF) as the 
design storm event for the TMF spillway 
design. The updated CCP uses the PMF 
design event. The post-closure land use 
chosen for the TMF is industrial because 

of the potential hazards that could exist 
after closure for agricultural or wildlife 
habitat use. Therefore, the primary 
objective of the TMF cover is to limit 
erosion and preclude dust generation to 
reduce the risk of exposure to tailings by 
wildlife and grazing animals. Based on 
this objective, the cover design includes a 
single layer of crushed gravel.

Reclamation of the TMF will begin with growth media placement on the outer 
embankment. Once ore processing is complete, additional activities will commence, 
including:  
•     Placement of the final cover on top of TMF, and on the final slopes of the 

containment embankment; 
•    Construction of the water management system, which will include the final spillway 

to convey water both from the TMF and its watershed; 
•    Demounting and reclamation of the effluent treatment plant; 
•    Reclamation of the industrial and hazardous waste facility.  

The cover will comprise a single  
300 mm layer of waste rock crushed in the 
grinding circuit. The cover material will 
be conveyed to the TMF via the existing 
tailings deposition system. A network of 
causeways will be constructed across the 
surface of the TMF to facilitate distribution 
of the cover material. The downstream 

embankment of the TMF will be covered 
with alluvial and topsoil material and 
reseeded. A water management system 
around TMF will ensure that all the surface 
water from TMF and its catchment area 
is conveyed into the spillway diversion 
ditch located on native ground along the 
northwest edge of TMF.
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7.3 WASTE ROCK DUMP CLOSURE 

7.4 POST-MINING LAND USE

The current movement creates a rough dump surface with overall slope angles much 
shallower than the constructed slopes of the dump. Therefore, major slope regrading will 
not be necessary. Instead, once the movement has stopped, general recontouring will be 
performed over the dump as needed to blend the slopes into the surrounding topography. 
Select areas of the waste rock dump will then be revegetated using approximately 300 ha 
of soil/alluvium «islands», primarily focusing on the south-facing portions of the dumps.

 

Water discharging from the pits will be collected and conveyed in lined,  
riprapped engineered channels adjacent to the northern edges  

of the dumps and natural ground.

The primary objective of the Kumtor 
reclamation and revegetation process is 
to bring the land back to its former use as 
high alpine wildlife habitat, free of unusual 
hazards. However, the diversity of conditions 
across the site and variety of closure methods 
that must be used for different facilities 
requires that the post-closure condition of 
each facility be considered separately when 
selecting a post-closure land use. This is 
considered good industry practice and will 
typically result in a variety of post-closure 
land uses across the site. 

To prepare a more complete 
assessment of post-closure land use 
for this update KGC also considered 
the Kyrgyz Republic Regulation “On 
land reclamation (recovery) and order 
of land return for land use” as a basis 
of	defining	achievable	and	sustainable	
post-closure land uses. The proposed 
post-closure land uses for the site are 
shown in table 15.
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7.5 SOCIAL AND ECONOMIC CONSEQUENCES  
OF MINE CLOSURE

Facility Post-closure land use

Open pit lake

TMF Industrial (consistent with the «construction» land use 
category defined by Kyrgyz Republic legislation)

Waste rock dumps Local wildlife habitat

Camp Wildlife research center to monitor wildlife in the region and 
the neighboring Sarychat Eertash nature reserve

Roads to camp and 
nature reserve Access to wildlife research center

Infrastructure
Part of the infrastructures (including high voltage  

power line, roads, and culverts) will be part of  
wildlife research center.

Rest of infrastructure will be decommissioned.

Table 17: Post-closure land use for project components

Closure of the Kumtor mine will have local and national  
economic and social impacts. 

The social baseline of communities in areas surrounding the mine was characterized 
by primary data collection and secondary data review. These included aspects related to 
social welfare, social change, population movement, community cohesion, social conflict, 
poverty levels, vulnerability, and adaptability of communities. The Kumtor mine and its 
upcoming closure affect a wide range of stakeholder in Kyrgyz Republic with varying 
levels of impact. Table 17 is a summary of those affected and the key issues surrounding 
each stakeholder group. 
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Stakeholder Group Key issues

Employees Compensation and working environment,  
support of family.

Suppliers Revenue from Kumtor, current and future  
capacity for non-Kumtor business.

Issyk-Kul Region: 
Balykchy, Ton, Jety-Oguz 

Residents 

Social programs and infrastructure supported by Kumtor, 
livelihoods of resident employees,  

contractors and suppliers, tax revenue. 

Kyrgyz Republic State 
agencies

Environmental and technical closure issues.  
Responsible for sign-off on closure plan.

Kyrgyz Republic 
Public Sector (including 

«KyrgyzAltyn»)

Revenues from Kumtor – tax receipts  
and refinery payments.  

Non-governmental 
organizations (NGO)

Ways to maximize the impact of Kumtor’s  
contributions prior to closure.

General public Social programs supported by Kumtor’s  
payments to government.

Table 18: Brief description of the parties involved, and key issues  
associated with each group.

7.6 CLOSURE COSTS
 

In preparation of the reclamation and closure cost estimate, the Standardized 
reclamation cost estimator (SRCE) version 1.4, developed in the state of Nevada, USA 
and verified by the U.S. Bureau of land management, has been used to estimate quantities 
and hours corresponding to reclamation and closure activities based on first principles 
and productivities per the Caterpillar performance handbook edition 49 (Caterpillar, 2019) 
and RS means heavy construction cost data (RSMeans 2023/2024) as applicable. The 
model uses the physical layout, geometry and dimensions of project components obtained 
from site plans and applies labour, equipment and material costs obtained from KGC to 
estimate areas, volumes, and distances, which are then used to determine the time required 
to complete each closure action.

Most of the equipment and labor rates are based on current KGC costs. Where equipment 
for a certain activity is not available on site, the cost estimate assumes the use of contractors 
based on previous work contracted by KGC.
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Because the cost estimate is based on a conceptual plan, a number of assumptions 
related to the LOM closure costs are necessary. Key cost assumptions include the 
following:

• final footprints of waste rock dumps; 
• topsoil stockpiles; 
• diversion channels to manage water collected in the catchments of the TMF,
  pits and waste rock dumps; 
• berms along the accessible areas around the perimeter of the pits; 
• buildings not identified for a post-mining land-use;  
• monitoring of water quality and geotechnical stability.

Closure cost estimates include 
closure activities that will primarily 
be completed within a five-year period 
following the cessation of operation, 
but some activities such as placement 
of growth media on the outer tailings 
embankment and closure planning will 
occur before the closure period begins. 
An additional five-year period will extend 
post-operational monitoring to ten years 
beginning in closure year 1.

The total closure and post-
closure cost estimate for the project is  
US$75.8 M, with the largest costs being 
associated with tailings (US$26.1 M), 

waste rock dumps (US$8.72 M), water 
treatment (US$8.1 M), pits (US$7 M), 
monitoring and maintenance (US$5.3 
M), and general and administration costs  
(US$3.7 M). Of this total, approximately 
US$4.8 M will be spent during the 5-year 
post-closure period for monitoring and 
inspections.

The methodology used, correction 
factors applied, and input parameters 
selected result in this estimate being 
conservative. This is a common practice 
for conceptual closure plan cost estimates 
and limits the need for arbitrarily applied 
contingencies.

Current obligations 
In addition to the сosts of mine decommissioning closure cost estimate, KGC also 

prepared an assessment of its current obligation. This is based on the configuration of 
the site as of december 31, 2023, and applies the commitments made in the CCP to 
that configuration. This is consistent with methods used for financial reporting of Asset 
retirement obligations (ARO) under International financial accounting Standards (IFRS). 
The methodology and assumptions are the same as those used for the сosts of mine 
decommissioning estimate; however, there are differences relating to facilities that have 
yet to reach their final configuration. For example, the current TMF covers a smaller area 
than the сosts of mine decommissioning TMF will, and therefore, the amount of cover 
required would be less.

As of january 31, 2024, the reclamation trust fund had a balance of US$ 65,320,586. 
The company pays an annual contribution to the reclamation trust fund in the amount of 
US$ 6.0 M, according to the Strategic agreement.
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GLOSSARY OF TERMS 
AND ABBREVIATIONS

Albedo – Is the coefficient of spectral 
whiteness (reflection) of surface used 
as a key parameter in climate surveys 
to estimate the Earth’s energy budget, 
radiation transfer in earth-atmosphere 
system and glacier balance.
Biodiversity – Short for «biological 
diversity,» the variability among living 
organisms and the ecosystems of which 
they are part. This includes diversity 
within species, between species, and 
within ecosystems.
BMY – Balykchy marshalling yard.
Engagement – A process of contact, 
dialogue, and interaction that ensures 
all parties of interest are informed and 
participate in decisions that affect their 
future.
Stakeholder engagement – The 
communication/information exchange 
with stakeholders, through various means, 
to find out what social and environmental 
issues matter most to them, with a view to 
a company improving decision – making 
and actions to address these concerns.
Mill – Gold extraction plant.
Significant	spill – Any spill that is level III 
or higher, according to the classification 
given in the KGC incident reporting 
system. Level III spills are significant 
enough that they must be reported to 
KGC board of directors.
IWP & HP – Institute of water problems 
and hydropower.
KGC – Kumtor Gold Company.
ARD – Acid rock drainage is a term used 
to describe the outflow of mine waters 
that have been acidified by contact and 
exposure to rocks, reducing the pH levels 
which, in turn, can release and mobilize 
metals into the environment.

KR – Kyrgyz Republic
CCP/CP (Conceptual Closure Plan/
Closure Plan) – a plan designed to ensure 
public safety and restore the physical, 
chemical, and biological quality of the 
area disturbed by mining to an acceptable 
level. It must aim at leaving the area in 
such a way that the rehabilitated property 
does not become a burden to society after 
the mining operation is over.
KR NAS – Kyrgyz National academy of 
sciences.
Near miss – An identified hazard that 
could result in an incident or injury.
NGO (non-governmental organization) 
– A not-for-profit group largely funded 
by private contributions and operating 
outside of institutionalized government 
or political structures.
OJSC – Open joint stock company.
TSP – Total suspended particulates.
HSE – Health, safety and environment.
QA/QC – Quality assurance and quality 
control program for collection, handling, 
and analysis of samples to ensure a 
consistent approach and accurate results.
ETP – Effluent treatment plant.
STP - Sewage treatment plant.
GHG – Greenhouse gas – emissions 
commonly reported as CO2 equivalents 
(CO2 ).
MAE – Maximum allowable emission 
standards which apply to airborne 
emissions from Kumtor.
MAC – Maximum allowable 
concentration standards which have 
no direct or indirect harmful effects on 
humans or the environment.
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MAD – Maximum allowable discharge 
standards which apply to treated 
wastewater discharges from the effluent 
treatment plant and the sewage treatment 
plant.
EMAP – Environmental management 
action plan.
Reclamation – The restoration of a 
site after the completion of mining 
or exploration activity. Reclamation 
initiatives are used to recreate the 
biodiversity of the environment and 
landscape (their pre-mining state).
Ore – A naturally occurring solid material 
(usually rock) from which a metal 
or valuable mineral can be extracted 
profitably.

Environmental incident – An event that 
has caused or could cause environmental 
harm. Ranges in scale and severity 
from type I (Insignificant) to type V 
(Catastrophic).
Environmental assessment – The process 
of identifying, predicting, evaluating, 
and mitigating the biophysical, social, 
and other relevant effects of development 
proposals prior to making major decisions 
and commitments.
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Indicator Units Method detection limit
Major Constituents mg/l
Calcium mg/l 0,05
Chloride mg/l 0,5
Carbonate mg/l 1
Bicarbonate mg/l 1
Potassium mg/l 0,09
Magnesium mg/l 0,5
Sodium mg/l 0,5
Sulfate mg/l 1
Hardness- total mg/l 1
Alkalinity - total mg/l 1
Common metals mg/l
Silver - total mg/l 0,003
Aluminum - total mg/l 0,03
Arsenic - total mg/l 0,005
Cadmium - total mg/l 0,0003
Chrome - total mg/l 0,008
Copper - total mg/l 0,005
Iron - total mg/l 0,004
Mercury - total mg/l 0,0005
Manganese - total mg/l 0,003
Molybdenum - total mg/l 0,005
Nickel - total mg/l 0,005
Lead - total mg/l 0,002
Antimony - total mg/l 0,001
Selenium - total mg/l 0,001
Zinc - total mg/l 0,001
Nutrients mg/l
Ammonia - N mg/l 0,04
Nitrite - N  mg/l 0,001
Nitrate - N  mg/l 0,1
Suspended particles mg/l
Turbidity NTU 0,35
TDS Total Dissolved Solids mg/l 1
Suspended Solids -Total (TSS) mg/l 1
Trace Constituents mg/l
Cyanide - Free mg/l 0,2
Cyanide - Total mg/l 0,005
Cyanide - WAD mg/l 0,005

Laboratory sensitivity limit 2023
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АНАЛИЗИРУЕМЫЙ МАТЕРИАЛ: ВЕНТИЛЯЦИОННЫЕ УСТРОЙСТВА, ПЫЛЕ-ГАЗОВЫЙ ПОТОК, 
ОТХОДЯЩИЙ ОТ ИСТОЧНИКОВ ВЫДЕЛЕНИЯ ЗВ  
 
КОЛИЧЕСТВО ТОЧЕК ОБСЛЕДОВАНИЯ: 54, ИЗ НИХ: 
12  ИСТОЧНИКОВ, ПО КОТОРЫМ РЕЗУЛЬТАТЫ ИСПЫТАНИЙ НЕ ПРИВЕДЕНЫ: 
- 2  ИСТОЧНИКА  (№64, 65) В СОСТОЯНИИ РЕМОНТА 
-10 ИСТОЧНИКОВ (№ 143-156) ОТСУТСТВИЕ РАБОТЫ НА ПРОИЗВОДСТВЕННОМ УЧАСТКЕ (В 
ТАБЛИЦЕ В СТРОКЕ ДЛЯ КАЖДОГО ИЗ ПРИВЕДЕННЫХ ИСТОЧНИКОВ СДЕЛАНА ОТМЕТКА)  
 
42 ИСТОЧНИКА, ПО КОТОРЫМ РЕЗУЛЬТАТЫ ИСПЫТАНИЙ ПРИВЕДЕНЫ: 
- 2 НЕОРГАНИЗОВАННЫХ ИСТОЧНИКА (№ 41 И 147), 
- 40 ОРГАНИЗОВАННЫХ ИСТОЧНИКОВ, ИЗ НИХ: 

- 9 ИСТОЧНИКОВ ОБОРУДОВАНЫ ПЫЛЕОЧИСТКОЙ, 
- 31 ИСТОЧНИКОВ НЕ ОБОРУДОВАНЫ ОЧИСТНЫМИ УСТРОЙСТВАМИ, 

 
КОЛИЧЕСТВО ПРОБ:  НЕ МЕНЕЕ 2 ПРОБ ДЛЯ КАЖДОЙ ТОЧКИ ОТБОРА  
 
ОТБОР ПРОБ И ИЗМЕРЕНИЯ ВЕНТИЛЯЦИИ НА МЕСТЕ ВЫПОЛНЕНЫ ОСОО «ЧУЙСКАЯ 
ЭКОЛОГИЧЕСКАЯ ЛАБОРАТОРИЯ» (ОСОО «ЧЭЛ») 
 
АНАЛИЗ ПРОБ В ЛАБОРАТОРНЫХ УСЛОВИЯХ ВЫПОЛНЕН: 1) ОСОО «ЧЭЛ» – ПЫЛЬ И 
ВЗВЕШЕННЫЕ ВЕЩЕСТВА, ХИМИЧЕСКИЕ ГАЗООБРАЗНЫЕ СОЕДИНЕНИЯ; 2) ОСОО «ЦНИЛ ОАО 
«КГРК»» - МЕТАЛЛЫ В СОЕДИНЕНИЯХ ПЫЛИ 
 
ДАТА ОТБОРА ПРОБ И ПРОВЕДЕНИЯ ИЗМЕРЕНИЙ: 15 -17.08.2023 
ДАТА ВЫПОЛНЕНИЯ АНАЛИЗА:   15-25.08. 2023 Г. 
 
ХАРАКТЕР ОТОБРАННЫХ ПРОБ:  
- МАКСИМАЛЬНО-РАЗОВЫЙ ОТБОР ПРОБ ДЛЯ ВСЕХ ТОЧЕК ОТБОРА 
 
РЕЗУЛЬТАТЫ ИСПЫТАНИЙ ПРЕДСТАВЛЕНЫ НА ЛИСТАХ 3-9 НАСТОЯЩЕГО ПРОТОКОЛА. 
 

ЛИСТ 1 ИЗ 9-ТИ 
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ДОКУМЕНТ НЕ ПОДЛЕЖИТ ЧАСТИЧНОЙ ПЕРЕПЕЧАТКЕ БЕЗ ВЕДОМА ОСОО «ЧЭЛ» 
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
CHUI  ECOLOGICAL         ЧУЙ  ЭКОЛОГИЯЛЫК          ЧУЙСКАЯ ЭКОЛОГИЧЕСКАЯ 
                   LABORATORY                 ЛАБОРАТОРИЯСЫ                        ЛАБОРАТОРИЯ 
 

    
1А, KOZHOMBERDIEV ST. 724411  KARA-BALTA,                                                             724411, КЫРГЫЗСКАЯ РЕСПУБЛИКА  

 KYRGYZ REPUBLIC                                                                                                                        Г. КАРА-БАЛТА, УЛ. КОЖОМБЕРДИЕВА, 1А 
TEL. OFF:  (+996-312) 453-628 ,TEL:((+996)554-471-823               ТЕЛ.:  (0312) -453-628    

E-MAIL: CHUECOLAB.KB.KG@GMAIL.COM                        МОБ.          ТЕЛ.МОБ.: 0554-471-823, 0778-845-317, 0-700-630005
    
ИСХ.№  156 ОТ "25 " АВГУСТА   2023 Г. 
          
 
      
 
 

ПРОТОКОЛ  ОБ ИСПЫТАНИИ   
 

ЗАКАЗЧИК: ЗАО «КУМТОР ГОЛД КОМПАНИ» 
 
ЦЕЛЬ: ИНВЕНТАРИЗАЦИЯ ИСТОЧНИКОВ ВЫБРОСОВ ЗАГРЯЗНЯЮЩИХ ВЕЩЕСТВ (ЗВ)  
БАЛЫКЧИНСКОЙ ПЕРЕВАЛОЧНОЙ БАЗЫ ЗАО «КУМТОР ГОЛД КОМПАНИ»   
 
ОБОСНОВАНИЕ: ТЕХНИЧЕСКОЕ ЗАДАНИЕ В СООТВЕТСТВИИ С ДОГОВОРОМ № С-9503 (2023 Г) 
 
ИССЛЕДУЕМЫЙ ОБЪЕКТ: ОРГАНИЗОВАННЫЕ ИСТОЧНИКИ ВЫБРОСОВ ЗВ  ПРЕДПРИЯТИЯ 
 
АНАЛИЗИРУЕМЫЙ МАТЕРИАЛ: ВЕНТИЛЯЦИОННЫЕ УСТРОЙСТВА, ПЫЛЕ-ГАЗОВЫЙ ПОТОК, 
ОТХОДЯЩИЙ ОТ ИСТОЧНИКОВ ВЫДЕЛЕНИЯ ЗВ  
 
КОЛИЧЕСТВО ТОЧЕК ОБСЛЕДОВАНИЯ: 8, ИЗ НИХ: 
ИСТОЧНИКИ, ПО КОТОРЫМ РЕЗУЛЬТАТЫ ИСПЫТАНИЙ НЕ ПРИВЕДЕНЫ: 
- 1 ИСТОЧНИК (№ 9) В МОМЕНТ ПРОВЕДЕНИЯ ОБСЛЕДОВАНИЯ СВАРЩИК НАХОДИЛСЯ В ОТПУСКЕ 
- 2 ИСТОЧНИКА (№ 10 И 11), ДЛЯ КОТОРЫХ ИСПОЛЬЗУЮТСЯ РАСЧЕТНЫЕ МЕТОДЫ НА ОСНОВЕ 
БАЛАНСА 
 
4 ИСТОЧНИКА, ПО КОТОРЫМ ПРИВЕДЕНЫ РЕЗУЛЬТАТЫ ИСПЫТАНИЙ ВЕНТ.СИСТЕМ: 
- 4 ИСТОЧНИКА (№ 5, 6, 7 И 8), ДЛЯ КОТОРЫХ ИСПОЛЬЗУЮТСЯ РАСЧЕТНЫЕ МЕТОДЫ НА ОСНОВЕ 
БАЛАНСА 
 
1 ИСТОЧНИК, ПО КОТОРЫМ ПРИВЕДЕНЫ РЕЗУЛЬТАТЫ ИСПЫТАНИЙ, ВКЛЮЧАЯ АНАЛИЗ ПРОБ: 
- 1 НЕОРГАНИЗОВАННЫЙ ИСТОЧНИК (№ 4) ПРИ РАБОТЕ СТАНКА, 
 
КОЛИЧЕСТВО ПРОБ:  НЕ МЕНЕЕ 2 ПРОБ ДЛЯ КАЖДОЙ ТОЧКИ ОТБОРА  
 
ОТБОР ПРОБ И ИЗМЕРЕНИЯ НА МЕСТЕ ВЫПОЛНЕНЫ ОСОО «ЧУЙСКАЯ ЭКОЛОГИЧЕСКАЯ 
ЛАБОРАТОРИЯ» (ОСОО «ЧЭЛ») 
 
АНАЛИЗ ПРОБ В ЛАБОРАТОРНЫХ УСЛОВИЯХ ВЫПОЛНЕН: ОСОО «ЧЭЛ» – ПЫЛЬ И ВЗВЕШЕННЫЕ 
ВЕЩЕСТВА. 
 
РЕЗУЛЬТАТЫ ИСПЫТАНИЙ ПРЕДСТАВЛЕНЫ НА ЛИСТАХ 3-4  НАСТОЯЩЕГО ПРОТОКОЛА. 
 

ЛИСТ 1 ИЗ 4-Х 
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Measure
date Vehicle brand On-board

Number

Atmospheri
c

pressure
kPa/mm Hg

Ambient
temperatu

re
ºC

Attenuatio
n

coefficient 
%

Absorptio
n

coefficient
1/m

Smokiness
rate
1/m

Mass 
concetration

g/m3

CAT 64 63,4 7 49% 1,57 <3.00 0,256
CAT 164 63,4 7 44,00% 1,37 <3.00 0,227
CAT 163 63,4 7 15,00% 0,38 <3.00 0,057
CAT 118 64,4 14 20,1 0,5 <3.00 0,081
CAT 157 63,39 12 26,80% 0,73 <3.00 0,111
CAT 81 64,4 14 34 0,98 <3.00 0,156
CAT 138 64,14 7 54,40% 1,83 <3.00 no value
CAT 79 64,4 14 38 1,11 <3.00 0,181
CAT 1687 66,2 2 22 0,57 <3.00 0,091
CAT 59 64,14 7 19,80% 0,51 <3.00 0,076
CAT 138 64,14 7 54,40% 1,83 <3.00 0,086
CAT 76 64,14 7 13,70% 0,34 <3.00 0,047
CAT 137 64,14 7 63,80% 2,36 <3.00 0,255
CAT 121 64,14 7 35,50% 1,02 <3.00 0,162
CAT 1665 66,2 2 19 0,5 <3.00 0,076
CAT 159 63,39 10 42,10% 1,27 <3.00 0,206
CAT 110 63,39 10 54,80% 1,84 <3.00 0,202
CAT 108 63,39 10 46,40% 1,47 <3.00 0,234
CAT 123 63,39 10 44,30% 1,38 <3.00 0,22
CAT 119 63,39 10 19,10% 0,49 <3.00 0,076
CAT 16079 63,82 7 18,20% 0,47 <3.00 0,076
CAT 16165 63,82 7 55,20% 1,87 <3.00 0,062
CAT 16128 63,82 7 13,80% 0,35 <3.00 0,047
CAT 16124 63,82 7 13,60% 0,32 <3.00 0,162
CAT 1648 66,2 2 31 0,86 <3.00 0,138
CAT 1690 66,2 2 13 0,33 <3.00 0,066
CAT 1677 66,2 2 13 0,33 <3.00 0,066
CAT 117 63,4 8 49,00% 1,58 <3.00 0,256
CAT 143 63,4 8 44,20% 1,37 <3.00 0,22
CAT 60 63,4 8 15,00% 0,38 <3.00 no value
CAT 58 63,4 8 15,90% 0,4 <3.00 0,057
CAT 72 63,4 8 34,80% 0,99 <3.00 no value
CAT 59 64,14 7 19,80% 0,51 <3.00 0,076
CAT 157 64,14 7 54,40% 1,83 <3.00 0,227
CAT 76 64,14 7 13,70% 0,34 <3.00 0,047
CAT 129 64,14 7 63,80% 2,36 <3.00 0,042
CAT 121 64,14 7 35,50% 1,02 <3.00 0,162
CAT 16110 65,7 1 15 0,38 <3.00 0,057
CAT 1314 64,4 -10,7 20,1 0,5 <3.00 0,081
CAT 1255 64,4 -10,7 41,2 1,24 <3.00 0,199
CAT 1317 64,4 -10,7 34 0,98 <3.00 0,156
CAT 1316 64,4 -10,7 12 0,3 <3.00 0,042
CAT 1420 64,4 -10,7 38 1,11 <3.00 0,181
CAT 1660 65,7 1 31 0,86 <3.00 0,138
CAT 1670 65,7 1 17 0,43 <3.00 0,066
CAT 1649 65,7 1 45 1,39 <3.00 0,227
CAT 16120 65,7 1 13 0,33 <3.00 0,047
CAT 16135 66,2 3 17 0,42 <3.00 0,066
CAT 16127 66,2 3 13 0,33 <3.00 0,047
CAT 1694 66,2 3 22 0,57 <3.00 0,091
CAT 1685 66,2 3 19 0,5 <3.00 0,076
CAT 16145 66,2 3 26 0,71 <3.00 0,111
CAT 1671 65,4 -10 16 0,43 <3.00 0,066
CAT 1662 65,4 -10 33 0,27 <3.00 0,038
CAT 16165 63,82 7 55,20% 1,87 <3.00 no value
CAT 1669 65,4 -10 22 0,59 <3.00 0,091
CAT 1673 65,4 -10 25 0,68 <3.00 0,106

12.11.2023 CAT 1317 66,1 3 19 0,49 <3.00 0,076
CAT 1314 66,1 3 14 0,35 <3.00 0,052
CAT 1690 66,1 3 49 1,57 <3.00 0,256
CAT 1314 64,4 -10,7 20,1 0,5 <3.00 0,081
CAT 1255 64,4 -10,7 41,2 1,24 <3.00 0,199
CAT 1317 64,4 -10,7 34 0,98 <3.00 0,156
CAT 1316 64,4 -10,7 12 0,3 <3.00 0,042
CAT 1420 64,4 -10,7 38 1,11 <3.00 0,181
CAT 1684 66,1 3 49 1,57 <3.00 0,256
CAT 16136 66,1 3 49 1,57 <3.00 0,256
CAT 1425 66,1 3 49 1,57 <3.00 0,256
CAT 1304 66,1 3 49 1,57 <3.00 0,256
CAT 16107 66,1 3 10 0,25 <3.00 0,033
Mack 4057 65,24 7 25,00% 0,67 <3.00 0,106
Mack 4085 65,24 7 18,60% 0,49 <3.00 0,076
Mack 4074 65,24 7 20,25% 0,52 <3.00 0,081
Mack 4042 65,24 7 41,00% 1,23 <3.00 0,199
Mack 4049 65,24 7 45,00% 1,4 <3.00 0,227
Mack 4048 65,24 7 35,15% 1,01 <3.00 0,162
Mack 4083 65,24 7 19,00% 0,5 <3.00 0,076
Mack 4056 65,24 7 27,00% 0,73 <3.00 0,117
Mack 4050 65,24 7 33,40% 0,94 <3.00 0,15
Mack 4096 65,24 7 17,30% 0,43 <3.00 0,066
Mack 4082 65,8 3 27 0,73 <3.00 0,117
Mack 4056 65,8 3 19 0,49 <3.00 0,076
Mack 4063 65,8 3 41 1,23 <3.00 0,199
Mack 4049 65,8 3 20 0,52 <3.00 0,081
Mack 4096 63,4 7 79 0,19 <3.00 0,49
Mack 4050 63,4 7 17 1,56 <3.00 0,256
Mack 4088 63,4 7 40 1,42 <3.00 0,234
Mack 4079 63,4 7 47 1,21 <3.00 0,199
Mack 4052 63,4 7 36,6 1,51 <3.00 0,248
Mack 4058 65,8 3 38 1,11 <3.00 0,181
Mack 4058 65,8 3 38 1,11 <3.00 0,181

25.04.2023

23.05.2023

11.06.2023

17.12.2023

19.03.2023

APPLICATION 3. Measurement of exhaust gas smoke

20.08.2023

10.09.2023

15.10.2023

26.03.2023

24.04.2023

22.05.2023

10.06.2023

04.07.2023

15.07.2023



112 ANNUAL REPORT2023

Measure
date Vehicle brand On-board

Number

Atmospheri
c

pressure
kPa/mm Hg

Ambient
temperatu

re
ºC

Attenuatio
n

coefficient 
%

Absorptio
n

coefficient
1/m

Smokiness
rate
1/m

Mass 
concetration

g/m3

CAT 64 63,4 7 49% 1,57 <3.00 0,256
CAT 164 63,4 7 44,00% 1,37 <3.00 0,227
CAT 163 63,4 7 15,00% 0,38 <3.00 0,057
CAT 118 64,4 14 20,1 0,5 <3.00 0,081
CAT 157 63,39 12 26,80% 0,73 <3.00 0,111
CAT 81 64,4 14 34 0,98 <3.00 0,156
CAT 138 64,14 7 54,40% 1,83 <3.00 no value
CAT 79 64,4 14 38 1,11 <3.00 0,181
CAT 1687 66,2 2 22 0,57 <3.00 0,091
CAT 59 64,14 7 19,80% 0,51 <3.00 0,076
CAT 138 64,14 7 54,40% 1,83 <3.00 0,086
CAT 76 64,14 7 13,70% 0,34 <3.00 0,047
CAT 137 64,14 7 63,80% 2,36 <3.00 0,255
CAT 121 64,14 7 35,50% 1,02 <3.00 0,162
CAT 1665 66,2 2 19 0,5 <3.00 0,076
CAT 159 63,39 10 42,10% 1,27 <3.00 0,206
CAT 110 63,39 10 54,80% 1,84 <3.00 0,202
CAT 108 63,39 10 46,40% 1,47 <3.00 0,234
CAT 123 63,39 10 44,30% 1,38 <3.00 0,22
CAT 119 63,39 10 19,10% 0,49 <3.00 0,076
CAT 16079 63,82 7 18,20% 0,47 <3.00 0,076
CAT 16165 63,82 7 55,20% 1,87 <3.00 0,062
CAT 16128 63,82 7 13,80% 0,35 <3.00 0,047
CAT 16124 63,82 7 13,60% 0,32 <3.00 0,162
CAT 1648 66,2 2 31 0,86 <3.00 0,138
CAT 1690 66,2 2 13 0,33 <3.00 0,066
CAT 1677 66,2 2 13 0,33 <3.00 0,066
CAT 117 63,4 8 49,00% 1,58 <3.00 0,256
CAT 143 63,4 8 44,20% 1,37 <3.00 0,22
CAT 60 63,4 8 15,00% 0,38 <3.00 no value
CAT 58 63,4 8 15,90% 0,4 <3.00 0,057
CAT 72 63,4 8 34,80% 0,99 <3.00 no value
CAT 59 64,14 7 19,80% 0,51 <3.00 0,076
CAT 157 64,14 7 54,40% 1,83 <3.00 0,227
CAT 76 64,14 7 13,70% 0,34 <3.00 0,047
CAT 129 64,14 7 63,80% 2,36 <3.00 0,042
CAT 121 64,14 7 35,50% 1,02 <3.00 0,162
CAT 16110 65,7 1 15 0,38 <3.00 0,057
CAT 1314 64,4 -10,7 20,1 0,5 <3.00 0,081
CAT 1255 64,4 -10,7 41,2 1,24 <3.00 0,199
CAT 1317 64,4 -10,7 34 0,98 <3.00 0,156
CAT 1316 64,4 -10,7 12 0,3 <3.00 0,042
CAT 1420 64,4 -10,7 38 1,11 <3.00 0,181
CAT 1660 65,7 1 31 0,86 <3.00 0,138
CAT 1670 65,7 1 17 0,43 <3.00 0,066
CAT 1649 65,7 1 45 1,39 <3.00 0,227
CAT 16120 65,7 1 13 0,33 <3.00 0,047
CAT 16135 66,2 3 17 0,42 <3.00 0,066
CAT 16127 66,2 3 13 0,33 <3.00 0,047
CAT 1694 66,2 3 22 0,57 <3.00 0,091
CAT 1685 66,2 3 19 0,5 <3.00 0,076
CAT 16145 66,2 3 26 0,71 <3.00 0,111
CAT 1671 65,4 -10 16 0,43 <3.00 0,066
CAT 1662 65,4 -10 33 0,27 <3.00 0,038
CAT 16165 63,82 7 55,20% 1,87 <3.00 no value
CAT 1669 65,4 -10 22 0,59 <3.00 0,091
CAT 1673 65,4 -10 25 0,68 <3.00 0,106

12.11.2023 CAT 1317 66,1 3 19 0,49 <3.00 0,076
CAT 1314 66,1 3 14 0,35 <3.00 0,052
CAT 1690 66,1 3 49 1,57 <3.00 0,256
CAT 1314 64,4 -10,7 20,1 0,5 <3.00 0,081
CAT 1255 64,4 -10,7 41,2 1,24 <3.00 0,199
CAT 1317 64,4 -10,7 34 0,98 <3.00 0,156
CAT 1316 64,4 -10,7 12 0,3 <3.00 0,042
CAT 1420 64,4 -10,7 38 1,11 <3.00 0,181
CAT 1684 66,1 3 49 1,57 <3.00 0,256
CAT 16136 66,1 3 49 1,57 <3.00 0,256
CAT 1425 66,1 3 49 1,57 <3.00 0,256
CAT 1304 66,1 3 49 1,57 <3.00 0,256
CAT 16107 66,1 3 10 0,25 <3.00 0,033
Mack 4057 65,24 7 25,00% 0,67 <3.00 0,106
Mack 4085 65,24 7 18,60% 0,49 <3.00 0,076
Mack 4074 65,24 7 20,25% 0,52 <3.00 0,081
Mack 4042 65,24 7 41,00% 1,23 <3.00 0,199
Mack 4049 65,24 7 45,00% 1,4 <3.00 0,227
Mack 4048 65,24 7 35,15% 1,01 <3.00 0,162
Mack 4083 65,24 7 19,00% 0,5 <3.00 0,076
Mack 4056 65,24 7 27,00% 0,73 <3.00 0,117
Mack 4050 65,24 7 33,40% 0,94 <3.00 0,15
Mack 4096 65,24 7 17,30% 0,43 <3.00 0,066
Mack 4082 65,8 3 27 0,73 <3.00 0,117
Mack 4056 65,8 3 19 0,49 <3.00 0,076
Mack 4063 65,8 3 41 1,23 <3.00 0,199
Mack 4049 65,8 3 20 0,52 <3.00 0,081
Mack 4096 63,4 7 79 0,19 <3.00 0,49
Mack 4050 63,4 7 17 1,56 <3.00 0,256
Mack 4088 63,4 7 40 1,42 <3.00 0,234
Mack 4079 63,4 7 47 1,21 <3.00 0,199
Mack 4052 63,4 7 36,6 1,51 <3.00 0,248
Mack 4058 65,8 3 38 1,11 <3.00 0,181
Mack 4058 65,8 3 38 1,11 <3.00 0,181

25.04.2023

23.05.2023

11.06.2023

17.12.2023

19.03.2023

APPLICATION 3. Measurement of exhaust gas smoke

20.08.2023

10.09.2023
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26.03.2023
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04.07.2023
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