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INTRODUCTION

The procedure of Environmental Impact Assessment for Aktogai Sulphide Concentrator
Expansion Project located in the Ayagoz district of the East Kazakhstan region (hereinafter the EIA)
is presented hereto.

The EIA procedure was carried out in accordance with the provisions of the Environmental
Code of the Republic of Kazakhstan of January 9, 2007 [Chapter 6, Article 41] (as amended and
supplemented by the Laws of the Republic of Kazakhstan as of October 5, 2018) and other applicable
legal and regulatory documents of the Republic of Kazakhstan that regulate the environmental
protection and environmental safety.

The content and structure of this environmental impact assessment are adopted in accordance
with the requirements of the “Instructions for Conducting Environmental Impact Assessment”
approved by order of the Minister of Environmental Protection of the Republic of Kazakhstan No204-
p dated June 28, 2007 (clause 5, subclause 26) as amended in accordance with the order of the
Ministry of Energy of the Republic of Kazakhstan dated June 17, 2016 No.253. The EIA materials are
prepared in full compliance with the second phase of the EIA procedure.

EIA is based on:

—Aktogai Sulphide Concentrator Expansion Project.

— Stock materials of the current state of groundwater, soil, vegetation and wildlife of the project
location area.

Qualitative and quantitative parameters (emissions, production and consumption wastes)
obtained as a result of the development of the EIA Section for the designed project:

— can be used by the contractor as standards for environmental management at the construction
phase of designed project;

— can be used as guide values at the operation phase of the designed project.

The Section "Environmental Impact Assessment” (EIA) was performed by TITECO Limited
Liability Partnership (State license of the Ministry of Environmental Protection of the Republic of
Kazakhstan N0.01479R of 09/07/2012) with the registered address at:

Office 114, 36, Sarayshik Street, Esil district, 010000 Astana, Phone/fax: 8 (7172) 51-40-45, e-
mail: titeco@bk.ru

The EIA Section is made for KAZ Minerals Aktogay LLP with a legal address:

8, Omarov Street, Almaty, 050000, Republic of Kazakhstan, Phone: 8-727-330-45-52, fax 8-
727-244-71-96, www.kazminerals.com

Bank details: BIN 090840006023, 1IC No0.KZ1583201T0250320019 at JSC Citibank
Kazakhstan, BIK CITIKZKA, KBE 17.

Project Director - Brian Tomlinson.

The aim of the project under consideration is the expansion of Aktogai Plant by construction of
a second concentrator with a capacity of 25 million tons per year for concentration of the sulfide
copper ore from the Aktogay deposit located in the Ayagoz district of the East Kazakhstan region of
the Republic of Kazakhstan.

The project phases include: the project implementation phase, including design, procurement
and construction/construction management; and startup and commissioning phase. The start-up and
commissioning phase will begin in 2022.

The environmental impact assessment has been developed in accordance with the regulatory and
instructional and methodological documents governing the implementation of environmental impact
assessment activities in the territory of the Republic:

e Environmental Code of the Republic of Kazakhstan. Astana, Akorda, 09.01.2007 No. 212-111
(as amended and supplemented as of 05.10.2018).
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e Instruction for performance of an environmental impact assessment (approved by order of the
Minister of Environmental Protection of the Republic of Kazakhstan dated June 28, 2007 No. 204-p as
amended as of June 17, 2016).

e Methodological recommendations for performance of an environmental impact assessment
(EIA) of the proposed economic activity on the biological resources (soil, vegetation, wildlife),
Appendix 24 to the order of the Minister of Environmental Protection of November 29, 2010 No. 298;

e Sanitary and epidemiological requirements for the establishment of a sanitary protection zone
of production facilities (approved by the Order of the Minister of National Economy of the Republic of
Kazakhstan dated March 20, 2015 No. 237).

The purpose of the EIA Section is:

— determination of the level of possible negative impact of the concentration plant at the phase
of construction and installation works and subsequent operation;

— development of measures to reduce the negative environmental impact up to the normative
one.

The EIA includes:

— analysis of the operations’ impact on all environmental components including the calculation
of emissions of pollutants into the atmosphere, the volume of water consumption and wastewater, the
formation of production and consumption waste.

It was developed:

— a set of measures to ensure the minimum environmental impact.
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1 INFORMATION ON THE DEPOSIT
1.1 COMPANY OVERVIEW

On August 15, 2014, the shareholders of Kazakhmys PLC voted for the Group reorganization.
All conditions regarding reorganization were met on October 31, 2014, and the economic separation
took effect on August 1, 2014.

On October 31, 2014, after completion of the reorganization, the Group was renamed KAZ
Minerals.

Mining and processing enterprises of the Eastern Division, the Bozymchak mining and
processing complex in Kyrgyzstan, as well as three large growth projects (Bozshakol, Aktogai and
Koksay) remained in the Group. As a result, the Group became compact, but with a clearer business
profile and significant growth potential following the implementation of the production expansion
projects.

The Company is a leading international natural resource development company with a core
business in Kazakhstan and surrounding regions.

KAZ Minerals owns 4 underground mines in East Kazakhstan and one Bozymchak open-pit
mine in Kyrgyzstan.

KAZ Minerals, is a leading copper producer in Kazakhstan, also produces and sells the
significant volumes of by-product: zinc, silver and gold.

In 2014, the production of copper cathode of the enterprises belonging to the KAZ Minerals
Group amounted to 84 thousand tons. The Group also produced 121 thousand tons of zinc in
concentrate, 3,4 thousand ounces of silver and 34,6 thousand ounces of gold in 2014.

The Company mission is the timely development of large growth projects.

KAZ Minerals is entering a new level of development, and at the heart of its growth are the
Bozshakol and Aktogay deposits - the two major projects where the opearations are started from
scratch. Both projects have a long service life and low risks, which ensures astable growth and
increases the value of our business.

Processing plants at the mine will produce both cathode copper from oxidized ore and copper in
concentrate, which can then either be exported to consumers in China, or can be processed into
cathode copper at existing copper smelting facilities in Kazakhstan.

Aktogay is the Group’s second major copper mining project located in eastern Kazakhstan. It
was developed in a combined way (open pit and underground), the ore is also processed there- at the
concentrator. The first production of cathode copper from oxidized ores was started in 2015, and the
production of copper concentrate from sulphide ores in 2016.

1.2 PURPOSE AND JUSTIFICATION OF WORKS

The Aktogai field was discovered in 1974. In 1975-1980 the prospecting and evaluation works
and detailed exploration were carried out. The ore body of the deposit is composed of sulphide ores in
the majority, and the oxidized copper ore lies above the sulphide ore formation (5% of the total
reserves of the deposit).

The Company owns copper smelters, which receive some of the necessary copper concentrate
from copper mines and processing plants.

Some mines are close to the end of their economic life. There is a need for new sources of
copper concentrate to replace the projected decline in supply from existing enterprises. In addition,
there is a commercial opportunity to sell copper concentrate under the purchase agreements of future
products to other mining companies for smelting.

The project implementation contributes to:

- development of the mineral resource complex of the country;

- increase of the potential of the mining industry of Kazakhstan through the introduction of new
technologies that will be used in the ore mining and processing, as well as in the production of the
final product.
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The Aktogay field is operated by KAZ Minerals Aktogay LLP. The main strategic goal of the
Aktogay project is to increase the Company's resourse base and increase the production of copper
concentrate, which will allow KAZ Minerals Aktogay LLP to keep its place among the ten largest
copper producers in the world.

The Aktogai plant expansion project plans to build a second sulphide factory to be located at a
distance of 1,5 km from the existing one.

The capacity of the existing plant for processing sulfide copper-molybdenum ores is 25,0
million tons of ore per year. The project envisages to increase the processing capacity up to 50,0
million tons of ore per year.

Aktogay is one of the largest undeveloped copper deposits in the world; it contains about 3,5
million tons of recoverable copper. Around the current reserves limits it can be mined a significant
amount of material in the sulfide poor horizons. KAZ Minerals Aktogay LLP also reevaluated the
Aktogai Oksidny project resource.

The Company tends to a steady downward in copper production due to the depletion of the
reserves of the Company's operating mines. In this regard, it was decided to construct the two largest
concentrators - Bozshakol and Aktogai. The main strategic goal of the Aktogay Concentrator
expansion project is to increase the company's resourse base and increase copper concentrate
production, which will allow KAZ Minerals Aktogay LLP to keep its place among the ten largest
copper producers in the world.

The implementation of the Aktogay Concentrator expansion project will allow the creation of
an additional 2,500 jobs during the construction period and 600-700 jobs during the field operation.
Phase.

The project “Aktogai Minne Expansion. Sulphide Concentrator” considers the process of
construction of a concentrating plant, processing, enrichment, and operation of the auxiliary
infrastructure of the enterprise.

The district belongs to the intensively developed one with a developed network of railways and
highways, power lines and other communications.

1.3 DEPOSIT LOCATION

Administratively the Aktogay Concentrator is located in the area of the Ayagoz district of the
East Kazakhstan region, 25 km east of the Aktogai village and Aktogai railway station of the Almaty
railway, with which it is connected by a dirt road, and about 420 km from the city of Balkhash.
Other settlements are located at a distance from the concentrating plant: at a distance of 26 km
(Shynyrau village), 32 km (Kopa village), 38 km (Tarlauly village), 56 km (Karakol and Zhanama
village). The district center - Ayagoz town is located northeast of the Aktogay village at a distance of
about 110 km in a straight line. The regional center of Ust-Kamenogorsk is located northeast of the
Aktogay village at a distance of about 400 km in a straight line. A layout map of the Aktogai
Concentrator is given in Appendix 1.

Ayagoz district was formed in 1930. The area is 49588 square km. The administrative center -
the city of Ayagoz received the status of a city in 1937. The city was built on the basis of the station
settlement that emerged during the first five-year plan under the construction of the Turkestan-
Siberian railway.

The district center - the city of Ayagoz, is a large railway station and is located on both sides of
the railway. There are 2 locomotive, 2 wagon depots, the track maintenance, signalisation and
communication departments. There are 8 secondary schools, a gymnasium, a lyceum, a sports
school for children and a district house of culture there.

The Aktogay station via the 1l class asphalt road has an access (86 km) to the Almaty-Ust-
Kamenogorsk road. The railway and the Aktogay-Sayak highway provide a direct connection with
the BGOK Concentrator, the distance to the city of Balkhash along which is 420 km. The Aktogay
station is a junction station of Il class with the approaching Aktogay - Sayak trunk railway lines
Almaty - Semipalatinsk, Aktogay - Dostyk. The higway with asphalt coating sapproaches to
Aktogay village from the south-eastern side of Ucharal town.

Aktogai Concentrator is located in semi-desert terrain in salt marshes 100 km south-west of the
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Tarbagatai mountain range, 70 km northeast of Lake Balkhash and 54 km north-west of Lake
Sasykkol. This area is characterized by semi-desert vegetation and low hills. The upland reaches
350 m. There are the sands at 8 km south of the deposit. Approximately 10 km to the east of the
quarry site there is a salt pond, near which there are insignificant sections of water and channels
(drying out).
The overview map of the location of Aktogai Concentrator is shown in figure 1.3.1.

acnuiickoe
Mope

Figure 1.3.1. Overview map

Geographical points:

Land corners C_:orner point coordinates _

North latitude East longitude

1 2 3

1 46° 57 06> 79° 58”31

2 46° 57 53 79° 59’ 46

3 46° 58”40’ 79° 59 23>

4 46° 58° 42’ 79° 577 29

5 46° 57 46’ 79° 57 26

Table 1.3.1 shows the information on the population in areas adjacent to the field.

Table 1.3.1 - Population in the project area

Setllements Total population
Ayagoz 38290
Districts 34713

Aktogai Concentrator is located in the steppe zone at the junction of the East Kazakhstan and
Karaganda regions. Aktogay is a thousand kilometers away from the city of Zhezkazgan, and more than
six hundred kilometers from Vostoktsvetmet enterprises. The nearest settlement - the railway station of
the same name - is located 20 km from the field. The district center Ayagoz is one hundred and thirty
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kilometers away. The area is economically poorly developed and poorly populated. The main source
of electricity is the power transmission line LEP-500, which connects the Shulbinskaya and Kapchagai
GEM. The household and drinking water supply can be provided from Zhuzagash and Zhanar deposits
of groundwater.

The region has good transportation links (railways, roads, river) with other regions of Kazakhstan
and other infrastructure (pipelines, power lines, etc.). East Kazakhstan is one of the most industrialized
regions of Kazakhstan contributing to the national industrial production. Its advantage is the availability
of local raw materials and energy production. The region has a developed banking sector, large and
medium-sized industry, qualified personnel, modern communications infrastructure, foreign investment
and national development programs. The main types of industry are mining and refining of nonprecious
metals, mining of precious metals and coal, hydro and thermal power plants, non-ferrous metallurgy and
mechanical engineering.

Agriculture plays a considerable role in the region. The main crop is wheat. Other crops are
potatoes, vegetables and melons. Cattle breeding is very common in rural areas.

Aktogay settlement is located 25 km to the west and is a major railway junction connecting Almaty
with southwestern regions; with the Balkhash region, where the Company owns a large industrial
complex, including copper smelting and copper cleaning plants; with Karaganda in the west and north-
west; with Ust-Kamenogorsk in the north, from where the railway runs to China.

Aktogay has a well-developed local transport infrastructure. The Aktogay section is connected by a
service branch line built by Kazakhmys company with a railway junction in the Aktogai settlement. The
main highways passing close to the site are: Aktogay-Ucharal, Aktogay-Kopa, Aktogai-Kazbek. In
addition, a 15 km access road connects the site with a public road connecting the Aktogay settlement to
the Almaty-Ayagoz-Ust-Kamenogorsk highway. The former military airstrip is located 7 km from the
site.

1.3.1 Modern socio-economic living conditions of local population

The Ayagoz District (Kazakh: Ayagz Audany) is a district in the southwest of the East
Kazakhstan region in Kazakhstan. The relief of the region is halfly mountaineous (Akshatau ridge,
Tarbagatai ridge), and the southern and western parts are hilly-flat. The highest point is located on the
Tarbagatay Ridge: Okpetti Mountain - 3608 m. From the east, the Ayagoz District borders to the
Tarbagatai District, from the west to the Karaganda Region, in the north to the Abay and Zharma
districts, from the south to the Urdzhar District and the Almaty Region.

Currently, the main areas of the district’s economy are:

- railway transport and power industry;

- distribution of electricity and telecommunications;

- agricultural production.

1.3.2 Social and economic development of the Ayagoz district

Industry. As of July 1, 2017, the industrial enterprises of the district produced the products in
current prices in the amount of 25797,4 million tenge, which is (11075,5 million tenge) 232,9%
compared to the corresponding period of 2016. The volume index is 186,2%.

Agriculture. By results of the first half of 2017, the gross agricultural output amounted to
8330,5 million tenge, which is 118,6% compared to the corresponding period of 2016 (7021,4 million
tenge). 9072,2 tons of meat (in live weight), 27645,0 tons of milk, 2124 thousand eggs were produced.
In all categories of farms of the region, there are 89262 cattle, of which 42375 f cows, 337791 of
sheep and goats, 36966 horses, 40123 birds.

Investment in fixed assets. As of March 1, 2017, investments in fixed assets amounted to 784,8
million tenge. In comparison with the corresponding period of the last year, it is more by 736,2
million tenge or makes 1,614.8%.

Goods turnover. The volume of retail turnover (without public catering industry) made 877,7
million tenge.

As compared with January-February of 2017 it is by by 266,1 million tenge more (143.5%).
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Small business. As of March 1 of the current year, 113 small businesses have been registered:
740f these are operating, 60 are active.

Health care. Among newly diagnosed patients, the number of cases of tuberculosis was 9, or by
last year made 69.2%.

Labor market. As of July 1, 2017, the district department of employment and social programs
employed 744 people. The registered unemployed amount to 300 people. The unemployment rate is
0.9%.

Wage. As of July 1, 2017, the average monthly salary was 98,641 tenge or compared with the
corresponding period of the last year increased by 5,9%. The highest level of wages is noted in
organizations related to transportation and communication services, and the lowest level in social and
public services.

Finance. As of March 1 of the current year, the district budget received 338,2 million tenge
from the economic entities of the district, which is 166,5% of the forecasted amount.

At present, there are 40 public secondary schools in the district, of which: 34 secondary schools,
1 incomplete secondary school, 5 primary schools. In total, there are 14,100 students. All schools are
equipped with computer equipment. There are also 10 kindergartens, 1 school of art, 1 station of
young technicians, 25 educational mini-centers. Residents of the district are provided with medical
care from various medical and preventive treatment institutions.There are 18 family medical
ambulance stations, 27 medical centers, 2 rural hospitals, 1 dentist’s, 1 city hospital, 1 district hospital.
Also in the area there are 47 cultural institutions, including 20 clubs, 23 libraries, 1 museum and 3
community centers. The resource bases of these facilities were improved.

There are only 68 settlements in the Ayagoz district. There are 54 medical and preventive
treatment institutions in total, including the following:

- Medical Association of Ayagoz district;

- Ayagoz District TB Dispensary;

- City Hospital (Kazygul);

- Medical ambulatories - 18;

- LLP "Dentist" - 2;

- Medical stations - 30;

- District bed capacity

- Central District Hospital

- Chubartau rural hospital

- Aktogay rural hospital.

In 2017, in total 1,361 children were born. The birth rate for the first half of 2017 is 8,7. The
general mortality rate is 3,5. The positive natural increase is 5,5.

The population of Ayagoz district of the East Kazakhstan region as of January 1, 2018 is 73003
people. In the city - 38290 people, in the district - 34713 people.

The Department of Economics and Budget Planning of the Aagoz District developed the
“Program for the development of the territory of the Aagoz District of the East Kazakhstan Region for
2016-2020”. The strategic directions of the program are:

—accelerated development of the economy of the district based on the introduction of high-
performance innovative technologies in the industry, agriculture, investment, small and medium-sized
businesses, trade, tourism and the environment;

— development of the social sphere and human potential, improvement of the quality of life of
the population, provision of all kinds of high-quality social services.
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1.4 PROJECT DESCRIPTION

Sulfide copper-molybdenum ores from the Aktogay deposit are supplied to the Concentrator.
The capacity of the designed Concentrator is 25.0 million tons of ore per year.

The capacity of the existing concentrating plant for processing sulfide copper-molybdenum
ores is 25.0 million tons of ore per year. The project envisages an increase in processing up to 50.0
million tons of ore per year.

Copper-molybdenum concentrate will be shipped to the third-party consumers, while the
possibility of its export is not excluded.

1.4.1 General information.

The main technological solutions for the expansion of the Aktogay Concentrating Plant are
developed on the basis of the design assignment and in accordance with government regulations, rules
and standards in force in the Republic of Kazakhstan.

The technology of flotation concentration of copper-molybdenum ores has not undergone
significant changes in recent years: the bulk-differential flowsheet is mainly used with the discharge
of a bulk concentrate and its subsequent selection. The main problem in the concentration
(benefication) of copper-molybdenum ores is the separation of copper-molybdenum concentrates. It
can be carried out by flotation of molybdenum minerals during the depression (suppression) of copper
minerals and vice versa.

Practically, the following methods for separating the bulk copper-molybdenum concentrates are
most common:

— flotation of copper sulfides and the suppression of molybdenite by organic colloids;

—extraction of molybdenite in case of depression of copper and pyrite sulfides by the “steam”

flotation method;

— molybdenite flotation in the suppression of copper and pyrite sulfides after low-temperature
oxidative (sweet) roasting of bulk concentrate at 260-330 °C;

— suppression of copper and iron sulfides by sodium hydrosulfide, ammonium sulfide or
ammonium hydrosulfide, which can be used independently or in a combination of sodium sulfide with
sodium hydrosulfide and sodium hydrosulfide with ammonium sulfide.

At the concentrating plants of the CIS countries (Russia, Kazakhstan, Uzbekistan) and the
Balkhash plant (Kazakhstan) the “steam” technology of selection of copper-molybdenum concentrates
is used and has several disadvantages, the main of which are:

—reduction in the rate of molybdenite flotation in a strongly lime medium and its significant loss
with the pyrite product;

—the impossibility of achieving effective depression of pyrite, especially of slime pyrite even
with high alkalinity of the pulp;

—partial depression of precious metals;

—high energy costs for pulp heating;

—high consumption of sodium sulfide (from 5 to 20 kg/t);

—instability of the selective flotation process;

—increase in the risk of technological process when using the jet steam.

The foreign plants mostly use the method ofbulk separation of concentrates that excludes the
steaming and as a copper sulfide depressor uses the sodium hydrosulfide or a mixture of sulfide and
sodium hydrosulfide.

1.4.2 Structure of the designed concentrating plant

This project consideres the construction of a second concentrating plant.

The main buildings and structures envisaged by the Aktogai Expansion Project. Sulfide
Concentrator:

- ore stockpile area (code 3200);
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- storage area for mill liners;
- building for lime unloading and distribution (code 3820);
- the main switchyard (code 0420);
- the building of the main distribution substation (code 0400);
- main building, grinding and classification area (code 3300);
- main building, flotation area (code 3400);
- main building, molybdenum extraction, filtration and thickening area (code 3460);
- cooling tower and process water supply system (code 0500);
- drinking and fire water supply system (code 0500);
- main building, reagent area (code 3800);
- parking area 1,
- building for ore pebbles crusher (code 3340);
- parking area 2;
- offices of plant technical maintenance and changing rooms (code 0985);
- plant’s maintenance shop (code 0984);
- primary crushing building (code 3100);
- tailings thickening building (code 3700);
- tailing thickeners;
- thickening and unloading of the concentrating plant (code 3500);
- technical water pumping station (code 0500);
- pond for technical water;
- storm water pond;
- discharge pumping station (code 3760);
- open container warehouse of reagents;
- complex for shipment of copper concentrate in Big-Bags (code 3600);
- Ground conveyor (3130).

For the protection and safety of industrial buildings and structures are designed the wire mesh
fencing, gates and wickets.

The designed areas (buildings and structures) are placed on the master plan taking into account
the existing rules and regulations, as well as:

- production technology;

- sanitary and fire regulations;

- the site terrain;

- prevailing wind direction;

- laying of transport and engineering communications.

The main indicators of the master plan are shown in Table 1.4.1.

Table 1.4.1- Key indicators of the master plan

Ne Description Unit of Quantity
measurement
1 Site territory (within the conditional borders of the h 78,4726
site)

2 Built-up area m? 125733,03
3 Coverage area (driveways, sites, tracks) m? 84775

4 Undeveloped area m? 574217,97
5 Building percentage % 16,02

6 Coverage percentage % 10,80

7 Percentage of undeveloped area % 73,18

Motor transportation of the concentrating plant is envisaged along the existing and designed
roads.
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The existing road with a crushed stone surface connects the Aktogay Station with the
Aktogay mine site.

It is planned that the concentrating plant will have on its site the technological, inter-site and
service roads are provided that will ensure transportation of technological, auxiliary, household
cargoes, repair and fire fighting services. The projects plans to have the roads of the 111-B and 1V-in
categories with pre-coated penetration macadam. The road parameters are made in accordance with
the RK Building Codes 3.03-22-2013 Industrial transport, SP RK 3.03-122-2013 Industrial transport.

Freight traffic is carried out by newly putchased, rented or vehicles.

Prior to the start of construction of the designed facilities it is planned the cutting of the fertile
layer of 0.15 m in average.

After completion of the work at the mine, it is necessary to carry out the reclamation work.

The reclamation objects are the territories occupied under industrial buildings and structures,
the surface disturbed during the construction of roads, pipelines, electrical networks.

1.4.3 Master-plan main solutions

Placement of facilities of Aktogay Concentrator was developed taking into account the
technological solutions for main and auxiliary, as well as ensuring the shortest transport-technological
and communication links between them.

According to the functional use the site is divided into zones:

- production;

- warehouse and auxiliary;

- ancillary;

- administration and service.

All designed buildings and structures, depending on their degree of fire resistance and according
to the requirements of the technical regulations “General requirements for fire safety” approved by
Order of the Minister of Internal Affairs of the Republic of Kazakhstan dated 06.23.2017 No. 439, are
located on the site with fire safety spacing and have free access for operational vehicles.

To extinguish a possible fire and rescue people, a complex of fire equipment is provided.

All buildings and structures on the site have an access for vehicles and fire equipment. The
access for fire trucks in all cases is provided at least on one side of the 18 meters wide building and on
both sides of a building of more than 18 meters width.

The expansion of Aktogai Concentrating Plant took into account the features specific for the
design of industrial enterprises, which are characterized by:

- a variety of technological processes;

- existence of harmful emissions emitted during production;

- presence of a specific type of vehicles;

- existence of great number of engineering structures;

- presence of buildings and structures of various sizes and shapes.

The project used the modern layout concepts and color design of facades for the optimal
formation of the aesthetic appearance of the building.

To ensure technological (engineering)interconnection between the site zones, a project of
highways has been developed. Internal railway communications are represented by a separate project.

The production area is represented by the ore crushing complex (primary crusher) and the
processing plant complex (sulphide concentrator).

The industrial site is based on the main building of the concentrating plant, located in its central
part, with the main facade oriented to the north-west.

In the southeast direction from the main building there is an ore pebble crusher connected to the
main building by conveyor galleryies.

The ore crusher is located in the northeast and the Aktogay open-pit mine in northeast of the
main building.

The main production also includes the following facilities of the process flowsheet: ore
stockpiles, tailings facilities.
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Facilities of the storage area and auxiliary facilities are mainly located in the eastern and
southern parts, on the leeward side of the industrial site.

The warehouse area houses the facilities for reception, intermediate storage, warehousing and
shipment of concentrating products, spare parts and components of the maintenance and technical
repair of mining equipment shops, maintenance workshops of the Company and other facilities. The
mining equipment service area is a separate area located outside the plant actory,

The auxiliary area includes infrastructure and facilities for service purposes: facilities for
maintenance services, a checkpoint, a complex of buildings, a blower-compressor station, power and
water supply facilities, transport and communications facilities. These facilities are located in a way to
ensure the shortest transport-technological and communication links required for the production
process.

The administrative area includes the plant office, the maintenance office, and a dressing room.
The plant office is located in the main building, where the enterprise management is implemented, as
well as management is performed in the operator’s room of the primary crusher. The maintenance
offices and locker rooms don’t have any control cabinets.

Specifications of buuildings and structures

Architectural and space-planning solutions of the buildings and structures are made taking into
account the functional and technological, sanitary and hygienic, architectural and compositional,
technical and economic conditions and meet the requirements of the current standards for fire-
fighting, typification (type design), unification and standardization in construction.

All main buildings and structures have a metal frame, which made it possible to adopt the best
option for the dimensions of buildings.

Some buildings due to the specific technological process carried out therein, are partially or
fully to be constructed from monolithic reinforced concrete and concrete (the building for lime
unloading and distribution, the underground tunnel between the large-grained ore storage and the
grinding area of the main building, the primary crusher, technical and storm water ponds, etc.). The
ponds have the clay base with membrane hydrodynamics. There is no concrete, only in the mouth area
for a water intake.

The main column spacing in the buildings and structures is 6.0 m, however, given the
installation of specific technological equipment, in some facilities the spacing is changed to 9.0 and
12.0 m.

The height of buildings and structures, the elevation of floors and floor slabs are taken on the
basis of the main technological process and the dimensions of the equipment used.

All the main industrial buildings in plan view are of rectangular shape and are made mainly with
the use of three-layer sandwich-type metal panels and profiled steel sheet in the building envelope.

The appearance of the buildings (facades) is determined by the material adopted for the building
envelope (enclosing structures) of sandwich panels and profiled steel sheet with a factory-made
polymer coating with vertical cutting. The color solution in the interiors of these buildings is caused
by the factory-made polymer coating, the color of which is determined in the design taking into
account the requirements of the relevant regulatory documents.

Some auxiliary facilities, such as the plant’s office, a checkpoint, and some other small, single-
story buildings are of modular type. The external lining of these buildings is made of profiled steel
sheet, painted in factory conditions. The inner lining of the walls and partitions are made of fiber
cement plates along a metal frame.

Sanitary service for workers of the second Aktogai Concentrator is envisaged in the shift camp
(which is being designed as a separate project), in the public services building and partially on the
main industrial site.

At the main industrial site, the following administrative buildings are foreseen: the plant office
and the maintenance building.

Offices have sectional office space, rooms, walk-in closets for working clothes, meeting rooms,
rest rooms, canteens, sanitary facilities and technical rooms.
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Reagent warehouse and compressor station have their own domestic premises.

The industrial premises of the plant and at the auxiliary facilities have the lavatories and
dressing rooms for outdoor workwear.

Due to the technological features of production and the industrial safety rules, some office and
administrative premises are built into larger industrial buildings aa the independent buildings with
enclosing structures.

There is a bathroom in the building of the primary crusher.

A medical center with a heated garage for an ambulance (existing) is provided for emergency
medical care at the main industrial site.

Employees and vehicles enter to the site through the checkpoint equipped with security
equipment. For the passage of people there is a corridor equipped with turnstiles. There are the
viewing platforms for the inspection of vehicles.

Facilities of the Aktogai Concentrating Plant include:
ore stockpile area (code 3200);
storage area for mill liners;
building for lime unloading and distribution (code 3820);
the main switchyard (code 0420);
the building of the main distribution substation (code 0400);
main building, grinding and classification area (code 3300);
main building, flotation area (code 3400);
main building, molybdenum extraction, filtration and thickening area (code 3460);
cooling tower and process water supply system (code 0500);
drinking and fire water supply system (code 0500);
main building, reagent area (code 3800);
parking area 1;
building for ore pebbles crusher (code 3340);
parking area 2;
offices of plant’s maintenance shop and changing rooms (code 0985);
plant’s technical maintenance workshop (code 0984);
primary crusher building (code 3100);
tailings thickening building (code 3700);
tailing thickeners;
thickening and unloading of the concentrating plant (code 3500);
technical water pumping station (code 0500);
pond for technical water;
pond for storm water;
discharge pumping station (code 3760);
open container warehouse of reagents;
complex for shipment of copper concentrate in Big-Bags (code 3600);
ground conveyor (3130).

The main production facilities of the concentrating plant include: ore stockpile area, storage area
for mill liners, building for lime unloading and distribution, building of the main distribution
substation, the main building (grinding and classification areas, flotation area, molybdenum
extraction, filtration and thickening area, reagent area), building for ore pebbles crusher.

The facilities directly related to the operation of the concentrating plant: the main switchyard,
tailings building, tailing thickeners, thickening and unloading of the concentrating plant, cooling
tower and process water supply system, drinking and fire-fighting water supply system, industrial
water pumping station, pond for technical water, pond for storm water, discharge pumping station,
open container storage for reagents, ground conveyor.

Primary crusher building. Primary crushing is carried out in close proximity to the mine pit.
The receiving hopper is loaded by the mine dump trucks. The dispatcher controls the loading of the
bunker through a special panoramic window.
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The crane is used for the crusher maintenance and repair. There is a repair and assembly
platform and stands for storing the cones and eccentric shafts.

The crushed ore by a transfer conveyor is fed to the main conveyor for transportation to the
concentrating plant.

Surface main conveyor of 1508 m length is intended for the delivery of coarse-ground ore to the
concentrating plant’s warchouse. The conveyor is equipped with automatic scales for weighing the ore
delivered to the warehouse. By lifting the conveyor line, the discharge chute at the final feed point is
set to the height required to form the bulk ore cone in the warehouse (storage).

Ore storage area is a floor warehouse, which is connected by a tunnel and a conveyor overpass
with the grinding section of the main building. The coarse-ground ore enters the warehouse via the
discharge chute of the main conveyor and is collected in the form of a conical embankment, from
where by the dozed (batched) portions enter the conveyor tunnel located directly below the
embankment. The warehouse supplies the balls for self-grinding mill to the ore conveyor. Auxiliary
facilities are located in a separate building.

Building for ore pebble crushing is intended for additional crushing of the ore pebbles, which is
finished during the transportation to the grinding unit of the main building. It is a separate building
with dimensions in axes of 50 x 33 m, 27,0-45 m height, located to the east of the main building of
the concentrating plant. Via the transfer conveyors, the ore pebbles are fed to the crushing plant, after
crushing the fine fraction is returned to the main conveyor that transports the ore to the grinding unit
(section). For emergency unloading there is a separate warehouse of ore pebbles on the site.

Building for lime unloading and distribution is a separate building with equipment for unloading
from railway transport, slaking and distribution of lime. The building is located to the south-east of
the underground conveyor tunnel. The warehouse is supposed to be loaded from railroad cars that
delivere the crushed lime to the plant. From the reinforced concrete vertical bunkers the lime after
grinding with semaltenious slaking enters the tank with a mixer to obtain milk of lime, which is then
fed to the reagent area (building of reagents) of the main building.

Main building is a separate building consisting of several technological spans: grinding,
flotation, molybdenum separation, HPRP building (high pressure roller press). The main purpose of
the main building is to concentrate the mixture of copper-molybdenum ore by performing a sequential
technological process of ore grinding, bulk-selective flotation (bulk-differential) and in the result to
receive the copper and molybdenum concentrate. The layout of the building is performed on the basis
of the most rational organization of the technological process and convenient interconnection with the
auxiliary facilities of the plant.

Administrative building of the sulphide shop is located within the main building. It includes a
lunch room for 60 people per shift, a first-aid post, IT server room, a technical library and documens
keeping rrom, open workstations for 20 people, a meeting room, closed offices and service rooms.
This building is designed as an operating protected location that could provide an emergency shelter
in case of an accident in the main building.

Control room of the sulfide shop is located within the main building. There are opearintg
stations for 10 people on the basement level. The ground floor of the PMC building houses the rooms
for DCS offices, offices for operators, control rooms and DCS engineers' rooms. Access to the first
floor is from two open staircases.

Thickening and unloading of the concentrating plant with a plan size of 86 x 100 m, height from
20 to 30 m, is located south-west of the main building of the concentrating plant and is
technologically connected with it. The building was designed to have a metal frame with walls and
roof made of sandwich panels along the metal girders.

The purpose of the building is to filter and dehydrate the concentrates and their storage for
subsequent loading and shipment to consumers. The copper concentrate is shipped by the railway
carsm while molybdenum in big bags.

Facility for shipment of copper concentrate in big bags. It is a separate building connected to
the thickening and unloading building.

Open container warehouse of reagents. Reagent building. The warehouse is located in the
immediate vicinity of the plant’s main building from the south-east side and has a railway and
automobile access. The reagent building is intended for the warehousing and storage of reagents used
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in production processes (pine oil-based frother, isobutyl sodium xanthate, molybdenum collector,
flocculant for concentrate, etc.).

Tailings facilities. These facilities are located to the south of the main building of the
concentrating plant and are intended for utilization of tail pulp from the flotation line. The tailings
facilities include the building for separation of the tailings thickening, tailings thickeners, emergency
pond for tailings discharge.

The maintenance shop of the plant is a separate building. The block of the maintenance shop
with the training shop is a one-story building. The building is designed for the personnel of various
operating stations. There is a rail-mounted travel crane with a carrying capacity of 25 ton and with a
minimum frame height of 15 m. The building also houses the general purpose warehouses, lubricant
and reagent warehouses, switchboard, gas-operated receiving station.

The plant’s maintenance offices and the changing rooms consist of two blocks connected by a
link building:

- block of the maintenance shop with the training shop;

- block of the maintenance offices and changing rooms.

1. Block of the maintenance shop with the training shop — is a single-storey modular building,
pre-assembled from steel structures, with plan dimensions of 22 x 65 m, height 17 m, on a concrete
foundation adjacent to the main building of the plant from the south-east side. The outer walls are
designed to be combined from a trapezoid shaped flooring along a metal frame, with insulation and an
inner lining of fiber cement plates. The inner walls and partitions are made of a metal frame with fiber
cement plates on both sides. The roof is made from sandwich-type roofing panels on the metal girders.
The building is designed for personnel of various operating stations. The block has a rail-mounted
travel crane with a carrying capacity of 25 tons, with a minimum frame height of 15 m. The building
also houses for general purpose warehouses, lubricant and reagent warehouses, switchboard, gas-
operated receiving station.

2. The maintenance building is designed as a single-storey, modular type building with
dimensions in plan of 52 x 12 m, height of 5 m. Walls, partitions and roofing are made similar to the
block of the plant's maintenance shop with a training shop. The block includes male and female
changing rooms equipped with bathrooms and showers, as well as office rooms, operating stations, a
dining room, an electrical room, a technical room.

The blocks of the plant's maintenance offices and changing rooms and the maintenance shop for
with the training shop are interconnected by a closed corridor.

The building of the main distribution substation. The main distribution substation is of block-
modular type of full factory readiness. It is designed to receive, convert and distribute the electrical
energy.

Storage area for mill liners. The storage area for mill liners is designed for the storage of waste
liners.

Cooling tower and process water system. The cooling tower is designed to cool the water that
removes heat from the heat-generating equipment.

Pump station of technical water. It is a separate building with plan dimensions of 30 x 25 m.

Parking areas 1, 2. There are two parking areas ta the site.
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1.5 BRIEF DESCRIPTION OF CONCENTRATING PROCESS

1.5.1 Technology option

The main technological solutions for the construction of the Aktogay Concentrating Plant are
developed on the basis of the design assignment and in accordance with state regulations, rules and
standards in force in the Republic of Kazakhstan.

KAZ Minerals Aktogay LLP is planning to build a second concentrating plant to increase the
volume of processing of sulfide copper-molybdenum ores from the Aktogay field. The field is located
in the East Kazakhstan region of the Republic of Kazakhstan. The field contains the sulfide copper-
molybdenum ores.

The main valuable components of the ore are copper, molybdenum, gold and silver.

The technology of flotation concentration of copper-molybdenum ores has not undergone
significant changes in recent years: the bulk-differential flowsheet is mainly used with the discharge
of a bulk concentrate and its subsequent selection. The main problem in the concentration of copper-
molybdenum ores is the separation of copper-molybdenum concentrates. It can be carried out by
flotation of molybdenum minerals during the depression (suppression) of copper minerals and vice
versa.

Practically, the following methods for separating the bulk copper-molybdenum concentrates are
most common:

— flotation of copper sulfides and the suppression of molybdenite by organic colloids;

—extraction of molybdenite in case of depression of copper and pyrite sulfides by the “steam”

flotation method;

— molybdenite flotation in the suppression of copper and pyrite sulfides after low-temperature
oxidative (sweet) roasting of bulk concentrate at 260-330 °C;

— suppression of copper and iron sulfides by sodium hydrosulfide, ammonium sulfide or
ammonium hydrosulfide, which can be used independently or in a combination of sodium sulfide with
sodium hydrosulfide and sodium hydrosulfide with ammonium sulfide.

At the concentrating plants of the CIS countries (Russia, Kazakhstan, Uzbekistan) and the
Balkhash plant (Kazakhstan) the “steam” technology of selection of copper-molybdenum concentrates
is used and has several disadvantages, the main of which are:

—reduction in the rate of molybdenite flotation in a strongly lime medium and its significant loss
with the pyrite product;

—the impossibility of achieving effective depression of pyrite, especially of slime pyrite even
with high alkalinity of the pulp;

—partial depression of precious metals;

—high energy costs for pulp heating;

—high consumption of sodium sulfide (from 5 to 20 kg/t);

—instability of the selective flotation process;

—increase in the risk of technological process when using the jet steam.

The foreign plants mostly use the method of separation of collective (bulk) concentrates that
excludes the steaming and as a copper sulfide depressor uses the sodium hydrosulfide or a mixture of
sulfide and sodium hydrosulfide.

Taking into account the shortcomings of “steam” flotation and the positive results of researches
on the separation of copper-molybdenum concentrates by sodium hydrosulfide mixed with sodium
sulfide, the technology developer - Fluor Australia Pty Ltd recommended the bulk concentrate
separation method for Aktogay deposit ores.

This project envisages a bulk-selective scheme (bulk-differential flowsheet) for the
concentration of copper-molybdenum ores of the Aktogay deposit with the separation of collective
concentrate using a method that eliminates steaming and uses copper sulphide mixed with sodium
hydrosulfide as a depressant of copper minerals. Refuse to use the live steam helps to reduce energy
intensity and increase the safety level of the process. In addition, the advantage of the adopted
technology is the relatively low consumption of sodium sulfide, which improves sanitary working
conditions, due to the toxicity of sodium sulfide.



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment 22
1.5.2 Brief description of the selected technology

Sulfide copper-molybdenum ores from the Aktogay deposit are fed to the concentrating plant.
The capacity of the concentrating plant is 25.0 million tons of ore per year.

The project provides for obtaining copper and molybdenum concentrates of the following
brands:

- copper concentrate of KM4 brand, Standard (TU) 87 RK-00200928-145-97;

- molybdenum concentrate of KMF-4 brand, GOST 212-76.

Copper concentrate is to be processed at the metallurgical plant of KAZ Minerals Aktogay LLP,
and molybdenum concentrate is to be shipped to third-party consumers or exported.

Ore processing technology includes the following operations:

- primary crushing of ore to a particle size of 300 mm;

- semi-autogenous grinding (SAG) of ore;

- screening of SAG product;

- two-stage crushing of ore pebbles;

- the 2" stage of ore grinding in a closed cycle with hydrocyclones;

- the rougher, scavenger and three recleaner operations of bulk floatation;

- regrinding of the concentrate of the bulk rougher floatation in a closed cycle with
hydrocyclones;

- regrinding of the concentrate of the 1st scavenger bulk floatation in a closed cycle with
hydrocyclones;

- thickening of the bulk concentrate;

- two stages of slurry (pulp) agitation of the bulk concentrate;

- roughing and 4 recleaner operations of molybdenum floatation;

- thickening and filtration of molybdenum and copper concentrates;

- thickening of tailings.

The flow process involves the use of the following reagents:

- lime;

- Sodium isobutyl xanthate;

- methylisobutylcarbinol;

- sodium sulfide and sodium hydrosulfide;

- pine oil;

- molybden collector;

- flocculant.

The concentration under the said flowsheet of the original ore with a copper and molybdenum
content of 0,361% and 0,009%, respectively, allows the following technological parameters to be
achieved:

- copper content in copper concentrate 24,3%;

- content of molybdenum in molybdenum concentrate is 46,3%;

- extraction of copper into copper concentrate 83,8%;

- extraction of molybdenum into molybdenum concentrate 75,0%;

- content of copper in the tailings 0,059%;

- content of molybdenum in the tailings of 0,002%.

1.5.3 Process Description

Ore from the mine pit is transported by trucks into the coarse ore hopper. The crushed ore is fed
by a plate feeder from the crusher to a conveyor belt, through which it enters the main conveyor.

The units for loading the ore into the crusher and overloading from the transfer conveyor to the
main conveyor are equipped with shelters with dust removal by means of a bagdust collector (ASP-1



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment 23
MODEL CE8-120-3 aspiration system (3120-DC-133 PRIMARY CRUSHER DUST
COLLECTOR), with 99.9% cleaning efficiency .

A self-cleaning magnet located above the discharge chute of the transfer conveyor serves to
remove metallic inclusions and then transfer them to the receiving hopperof metallic impurities.

The crane is used for the primary crusher maintenance and repair. For this purpose there is a
repair and assembly platform to to accommodate the crusher body and the main shaft, as well as
stands for storing cones and eccentric shafts.

The ore after coarse crushing by the main conveyor is fed from the ore crushing complex to the
coarse-ore storage area, where it is stored as a stockpile. Aspiration suction pumps are installed on all
dusting points of the overfilling - ASP, (aspiration system MODEL CE8-185-3 (3230-DC-101
RECLAIM DUST COLLECTOR), MODEL IN-V36 SHRL (3560-DC-134 MOLYBDENUM
CONCENTRATE BAGGING STATION DUST COLLECTOR), cleaning efficiency of 99.9%.

The system of three belt feeders and a belt conveyor supplies the ore from the stockpile to the
grinding area of the main building to the SAG (semi-autogenous grinding) mill.

The balls for SAG mill are also supplied to this belt conveyor. Balls with a diameter of 125 mm
are transported by road to the ball hopper, from where they are unloaded using a ball feeder to the
conveyor belt. To create sanitary conditions at workplaces, a system of aspiration of dusty air with the
release of cleaned air into the atmosphere is provided in a conveyor tunnel under the stack.Aspiration
suction pumps are installed on all dusting points of the overfilling - ASP-2, (aspiration system
MODEL CE8-120-3 (3340-DC-103 PEBBLE CRUSHING DUST COLLECTOR), MODEL IN-V36
BFRL (3882-DC-113 SODIUM HYDROSULPHIDE DUST COLLECTOR)) with  cleaning
efficiency of 99.9%. Dust collected in the apparatus as it accumulates is discharged onto a belt
conveyor and returns to the process.

After SAG mill, the ore is screened to remove the ore of critical size. The oversize product (the
ore pebble) is conveyed by the conveyor system to the ore pebble crusher, where it undergoes two
crushing stages on the cone and rolling crushers, then is conveyed back to the SAG mill. The
undersize product is transported to the grinding stage Il to two ball mills that operate in a closed cycle
with a battery of hydrocyclones.

Balls with a diameter of 80 mm from the ball hopper are unloaded by the ball feeder to the
conveyor and fed into the mill of the grinding stage Il. Aspiration suction pumps are installed on all
dusting points of the overfilling, ASP, (aspiration system MODEL CE8-185-3 (3340-DC-104 HPGR
DUST COLLECTOR), MODEL IN-V36 BFRL (3831-DC-110 SIBX DUST COLLECTOR),
cleaning efficiency 99 ,9%.

The hydrocyclone overflow of the grinding stage 1l enters the chambers of floatation machines
of the rougher bulk floatation. The concentrate of the rougher bulk floatation enters the regrinding mill
operating in a closed cycle with a battery of hydrocyclones. The hydrocyclone overflow goes through
the 2" recleaner.

The tailings of the bulk rougher flotation enter the chambers of flotation machines of the
scavenger bulk floatation. The concentrate of the scavenger bulk floatation is re-grinded in a mill
operating in a closed cycle with hydrocyclones. The hydrocyclone overflow enters the cells of
flotation machines of the scavenger bulk flotation I, the concentrate of which is sent to recleaner I11.

Tailings of the recleaner I are sent to the control recleaner flotation, the concentrate of which is
returned to the cycle of the re-grinding cycle of the concentrate of control flotation.

Concentrate of the recleaners Il and Ill, which is a bulk copper-molybdenum concentrate, is
condensed in a thickener to remove the parts of the reagents with an overflow, which is returned to the
process as recycled water.

The thickened bulk concentrate is agitated with sodium hydrosulfide in a mixture with sodium
sulfide in two agitators and enters the flotation machine of the rougher molybdenum flotation. The
concentrate of the rougher molybdenum flotation is subjected to recleaner 1.The froth product of the
sixth molybdenum recleaner enters the molybdenum regrinding mill, working in a closed cycle with a
battery of hydrocyclones. The hydrocyclone overflow is sent to the Il clean-up molybdenum flotation,
the tailings of which are returned to the molybdenum recleaner- 1. And the concentrate is subjected to
two consecutive recleaners. The froth product of the fourth molybdenum recleaner is a finished
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molybdenum concentrate. The flotation product of the rougher molybdenum flotation is a finished
copper concentrate.

Molybdenum and copper concentrates are thickened in their respective thickeners, the overflows
of which are returned to the process as recycled water. The thickened products are sent to the
appropriate press filters of the filter area with a warehouse of concentrates.

Copper concentrate after filtration on two parallel operating filter presses is stored in stockpiles.
The copper concentrate from the warehouse is shipped by the loader to the railway cars.

The molybdenum concentrate after filtration on a filter press is packed in big bags and sent to
consumers.

Tailings of the scavenger bulk and recleaner flotations are the waste tailings, which by gravity
are transported to the tailings sump and then pumped to the tailings thickeners. The thickened tailings
are pumped to the tailings pond (under the project of the second phase of construction of he tailings
storage).

Processing of ores is envisaged under the scheme of circulating water supply. Thickener drains
are returned to the process as recycled water.

Reagent facilities

Concentration of the sulphide copper-molybdenum of Aktogay ores under the technological
scheme involves the use of the following reagents: xanthate sodium isobutyl, methyl isobutyl,
molybdenum collector, pine oil, sodium hydrosulfide in mixture with sodium sulfide, powder lime
used in the flotation cycles, and flocculant used during thickening of flotation concentrates and
tailings.

For the storage of reagents, a reagent warehouse and a hopper warehouse are provided. The
reagent warehouse is designed to store a two-month supply of reagents. As required, reagents from the
warehouse are delivered to the reagent section of the main building, as well as to the building of
flocculant preparation for tailings.

Preparation of solutions of flotation reagents is carried out by appropriate systems in the reagent
section of the main building. Solutions of reagents from the supply tanks are pumped to the reagent
area of the main building. The reagents from the tanks of the reagent area are supplied to the process
by the systems of dosing of reagents.

Preparation of the flocculant solution for concentrates is carried out in an appropriate system
located in the reagent section of the main building. From the supply tank, the flocculant solution for
the concentrate is fed by dosing pumps to thicken the copper and molybdenum concentrates.

The system for preparing the flocculant solution for tailings is located in the building of the
same name. The finished flocculant solution is fed into the appropriate thickener by the dosing pumps.

The tankers for preparing reagent solutions have the local exhausts. The exhaust air without
treatment is released into the atmosphere, due to the low content of harmful substances.

The empty container of reagents is stored at the designated site.

The powder lime is delivered by rail to the hopper warehouse of powder lime and is fed into
two hoppers using a pneumatic transport system. The dusty air formed during the loading of the
hoppers is cleaned in the aspiration system and then released into the air.

From the hoppers the lime is fed by an inclined screw conveyor system into a vertical mill,
where occurs a wet grinding of lime to a particle 63 um size with its simultaneous lime sliking. Balls
of 25 mm in diameter are transported by vehicles to a hopper warehouse of powder lime. Balls are
loaded into the mill by ball feeder. Lime milk to achieve the desired concentration is circulated
between the vertical mill and the two tanks. The vertical mill and the tanks are equipped with an
aspiration hood system. Dusty air containing water vapor is cleaned and released into the air.

The finished lime milk is pumped into the agitator tank. To prevent clogging of pipes with lime
the circulation of lime solution by pumps is arranged. Lime milk from the tank is pumped to the
reagent area of the main building and further to the corresponding operations.
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1.5.4 Main process equipment

The main process equipment was selected taking into account the processing of 25,0 million
tons of ore per year, equipment utilization ratio (0.78 for coarse crushing equipment, 0.92 for other
equipment), and feed (supply) irregularity coefficient of 1.15.

The main process equipment of the designed concentrating plant includes: crushers, mills,
hydrocyclones, flotation machines, a thickener and filter presses.

Equipment for coarse ore crushing

For coarse crushing of ore on the open-pit side wasdesigned a cone crusher of coarse crushing
with a cone diameter of 2260 mm (89") and a receiving opening of 1600 mm (63").

Manufacturers of semi-mobile crushing plants: ThyssenKrupp Polusisus, Germany; Tevona
TAKRAF, Germany.

Equipment for crushing ore pebbles

For the crushing of ore pebbles, a cone crusher for stage | and a high pressure roller crusher
(press) for for crushing stage 11 were designed.

Manufacturers of cone crushers: Sandvik, Sweden; Metso Minerals, Sweden; Thyssen Krupp
Fordertechnik, Germany.

Manufacturers of high pressure roller crushers (presses): Mashinenfabrik Koppern GmbH & Co.
KG, Germany; Humboldt Wedag, Germany.

Grinding equipment

For the grinding stage I, a semi-self-grinding mill with a drum diameter of 12,2 m and a drum of
7.6 m in length were designed. For the grinding stage 11, the ball mills with a drum diameter of 8,5 m
and a drum length of 13,6 m were designed. To regrind the concentrate of the rough (main) bulk
flotation and concentrate of the scavenger (control) bulk flotation, the multi-chamber mills with a
fixed drum are recommended. The ceramic balls are used as grinding units in grinding mills,.

Manufacturers: Metso minerals, Sweden; Outotes, Finland; Sandvik, Sweden; Thyssen Krupp
Fordertechnik, Germany; NPO “Rivs”, St. Petersburg.

Equipment for the classification of products

Classification of concentrating products is recommended to perform in hydrocyclones of various
sizes.

Manufacturers: NPO “Rivs”, St. Petersburg; Mekhanobr-Technika, St. Petersburg; Warman,
Germany, Krebs, USA; Metso minerals, Sweden; Engineering Dobersek GmbH, Germany;
ThyssenKrupp Fordertechnik, Germany.

Flotation Equipment

Flotation concentration of useful components is carried out in pneumomechanical flotation
machines with a chamber capacity from 5 to 257 mé.

Manufacturers: NPO “Rivs”, St. Petersburg; Outotec, Finland; Metsominerals, Sweden;
FLSmidth Minerals, Sweden.

Equipment for thickening

To thicken the concentration products, the high-speed thickeners are used to reduce the
thickening area.

Thickener manufacturers: Outotec, Finland.

Filtration equipment

To filter the concentrates are recommended the filter presses that provide 8% product moisture.

Manufacturers: Hoesch, Germany; Larox, Germany; Demme, Italy.

1.5.5 Evaluation of the performance of the main production line, the possibility of products
exporting

The construction of the concentrating plant is supposed to be in one section. The design capacity
of ore is 25,0 million tons of ore per year.

Sulfide copper-molybdenum ores of the Aktogay deposit are fed for processing.

The mode of operation is determined based on the operation mode of the plant 365 days a year
and the equipment utilization rate:
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— for coarse crushing of equipment utilization ratio of 0,78 - 285 days a year, two shifts of 10
hours each;

— for the processes of grinding, flotation, regrinding, dehydration and tailing facility of
equipment utilization ratio of 0,92 - 336 days a year, two shifts of 12 hours each.

The performance of mineral concentrating processes, taking into account the mode of operation
and the power irregularity factor of 1.15, is:

- coarse ore crushing area 4386-5043,9 t/h;

- ore pebbles crushing area 682-792 t/h;

- grinding, bulk flotation and regrinding area 3100-3600 t/h;

- molybdenum flotation area 58,9-68,4 t/h;

- copper concentrate dehydration area 38,6-44,82 t/h;

- molybdenum concentrate concentrate dehydration area 0,465-0,54 t/h.

When calculating the balance of metals, the technological indicators of the concentration of
Flour Australia Pty Ltd were taken as a basis, taking into account their adjustment for the processing
of copper-molybdenum ores.

Commercial products of the concentrating production are the copper and molybdenum
concentrates are produced in the amount of 311,233 and 3,655 thousand tons per year, respectively.

The copper concentrate is planned to be processed at the metallurgical facilities of KAZ
Minerals Aktogay LLP. Produced molybdenum concentrate is intended for shipment to third-party
consumers, while the possibility of its export is not excluded.

The balance of metals is calculated on the average metal content in the ore, with an annual
productivity of 25,0 million tons of ore and is given in Table 1.5.1.

Table 1.5.1 — Balance of concentration of copper-molybdenum ores

Product
Copper Molybdenum -
Content of copper — molybdenum ore Ore concgnptrate con)éentrate Tailings
Output % 100,0 1,245 0,015 98,740
ths.ton 25000,0 311,233 3,645 24685,122
Copper 0,361 24,300 2,000 0,059
Content % Molybdenum 0,009 0,004 46,300 0,002
' Gold, g/t 0,030 1,446 2,263 0,012
Silver, g/t 1,200 48,195 72,428 0,597
Copper 100,0 83,800 0,081 16,119
Recovery, % Molybdenum 100,0 0,553 75,000 24,447
' Gold 100,0 60,000 1,100 38,900
Silver 100,0 50,000 0,880 49,120
Copper 90250,0 75629,50 72,90 14547,60
Metal t Molybdenum 2250,0 12,45 1687,50 550,05
' Gold, kg 750,00 450,00 8,25 291,75
Silver, kg 30000,00 15000,00 264,00 14736,00

The designed concentration production does not provide for the separation of gold and silver
contained in the original ore into independent commercial products. These precious metals are
partially recovered into copper and molybdenum concentrates, from which they can be isolated at the
stage of metallurgical processing.

The principal technological scheme for the concentration of copper-molybdenum ore is
presented in Figure 1.5.1.
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Figure 1.5.1. Concentration diagram
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The designed concentrating plant doesn’t have any by-products. Dump tailings are the tailings
of the scavenger bulk flotation, which are stored in the tailings pond. To reduce the volumes of slurry
tailings, it is required the tailings thickening in high-performance thickeners. Adding flocculant makes
it possible to achieve a solid content in the pulp - 68%, as a result, the consumption of slurry tailings
directed to the tailing dump is reduced.

Flotation tailings are technogenic raw materials. Their further processing is possible. Accepted
design solutions provide safe storage of the process tailings (waste).

The tailings hydrotransport system of the concentrating plant consists of a pumping station for
thickened tailings, main and distribution slurry pipelines, as well as a pulp pumping station operating
during shutdown period of the main equipment for tailings thickening.

The tailings facilities consist of the following equipment:

- tailings pipeline ramps;
- tailings distribution systems;
- embankments and dikes;
- drainage systems;
- access road to the drain water system;
- weeper drain of natural flow;
return water pumping station.

After thlckenmg, the tailings are discharged into the receiving tank 3730-TK-164 (volume 215
m3), before being removed to the tailing dump. Then by pumps 3730-PU-531 and 3730-PU-541 are
pumped toward the tailing pond.

Pump characteristics: capacity - 3543 m®/h; head - 39.2 m.

The tailings removal line is designed to have diameter of 650 mm (the pipe is made of carbon
steel CS API 5L Gr B ERW lined with rubber). Two lines from the pumps are combined into one line
inside the thickening building. The external line of the tailings pipeline is designed to be of 650 mm in
diameter. The length of the tailing line is 400 m.

Under the thickening building, the overflow and drainage lines from the receiving tank 3730-
TK-164 are laid, as well as the emergency line for the thickeners, with the line diameter of 1000 mm
(pipe material HDPE PE100. PN10). These lines are laid underground in parallel with the main tailing
line, with the length of 250 m to the distribution chamber, then the tailings merge into the tray system
which leads to the tailing pond.

The tailings pipeline runs to the center point of the tailings discharge ramp. The discharge point
is located at the top of the ramp. The ramp will gradually lengthen to the west, and in few years to the
east, to higher elevations over the life of the mine.

The construction of embankments and dikes along the perimeter will be carried out in stages.
The total amount of excavation work required for embankments, dikes and the pipeline ramp is
approximately 3 million m? at start-up stage, and will increase to about 5,1 million m® at the end of the
life of the mine.

The drain water return system includes a floating pontoon, which will be equipped with non-
freezing devices for low temperatures in winter. Drain water will be transferred to a closed-type
pumping station. At the pumping station, two working pumps with a capacity of 673 mh and a
pressure of 115 m are designed. Drain water is pumped to the concentrating plant through a 560 mm in
diameter pipeline made of high-density polyethylene.

The drain water return system will not function during the cold season. Despite the maximum
capacity of the pump system required to discharge collected water after the end of the cold season, the
average amount of return water will be approximately 50% of the pump capacity.

Access to the drain water return supply and pumping station is performed through the service
road on the east side of the tailings storage facility.

See drawings: 3207-3700-M-1004

3207-3700-M-1005
3207-3700-M-1006
3207-3700-P-1012
3207-3700-P-1012
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The drawings are presented as part of the detailed design 3207.

Table 1.5.2 - Basic design parameters

Parameters | UOM Value
Ore Characteristic
Specific density t/m 2,77
Bulk density (bulk weight) t/m® 1,6
Average moisture of common ore % 3
Work schedule
Number of days day 365
Working hours per day hour 24
Utilization rate % 92,0
Total working hours per year hour 8059
Mine life years 79
Productivity during ore processin
Current (hourly) max cyxas-1/4 3457
Annual value cyxasi-t/roj 25000000
Technical water of the whole plant
Current (hourly, without recycling) m°/h 1957,75
Annual value m°/year 17112985,7
Recycling water
Current (hourly) m°/h 8331,81
Annual value m°fyear 727942635
Reagent consumption
Lime kg/t of ore 0,701
Collector 1 (SIPX) kg/t of ore 0,025
Molybdenum collector kg/t of ore 0,005
Isobutyl sodium xanthate kg/t of ore 0,025
Frother (pine oil) kg/t of ore 0,01
Sodium sulfide mixed with sodium hydrosulfide kg/t of ore 0,001
Flocculant of concentrate thickener (Magnaflok) kg/t of ore 0,001
Methylisobutylcarbinol (MIBK) kg/t of ore 0,025
Electricity
Electricity consumption for industrial purposes MW per year 827514
Electricity consumption for household needs MW per year 75862
Unground ore processing cycle
Days a year day 365
Working hours per day hour 24
The estimated duration of the production cycle for the year % 90
Estimated number of working hours per year hour 7920
Extraction of
Copper from sulfide ore % 82
Molybdenum from sulfide ore % 50
Product specification

Copper content in copper concentrate % 16-20
Molybdenum content in molybdenum concentrate % 50

During the operation the most significant objects of environmental impact will be the following:

- ore crushing and its transportation;
- a warehouse of coarse ore;

- stock of unground ore;

- concentrating plant.

The raw materials for the concentrating plant are sulfide and copper-molybdenum ores of the

Aktogay deposit.
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The capacity of the concentrating plant is 25,0 million tons per year.

Table 1.5.3 shows the main physical-mechanical properties of the processed raw materials. The
coefficient of hardness of rocks and ores by M.M. Protodyakonov is within 8-16. For weakened zones
and near-surface weathered rocks, it will be 4-6. Fragmentation index is 1.5

Table 1.5.3 — Physical-mechanical properties of the raw materials

Parameter UOM Values
Specific gravity t/m® 2,77
Bulk weight t/m ® 1,6
Natural angle of repose degree 38
Moisture % 2-4
Coarseness mm 1000

Table 1.5.4 shows the chemical composition of ores according to the analysis of technological
samples taken and studied during the exploration period of the field.

The flowsheet of concentrating of copper-molybdenum ore is presented in Figure 1.5.2.
Workers will work on a 15-days work / 15-days rest schedule. The staff number is 691 people, of
which 595 are workers, 96 are engineers and technicians.

The development of reserves of the Aktogay deposit is planned within 28 years after the
implementation of the project to expand the Aktogai Concentrator. The expansion project will double
the sulphide ore processing capacity from 25 to 50 million tons per year.

The balance of the products of the concentration of copper-molybdenum ore is shown in table
1.5.4.
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Table 1.5.4 - Chemical composition of sulfide ores according to technological samples

31

Medium ore

Relatively rich ores

Poor ore (copper content 0,20-

(copper content 0,40-0,43 %) (copper content 0,50-0,66 %) 0,31 %)
Components Granitoids Volcanics Granitoids Volcanics Granitoids
Semi-industrial Large-sized Large-sized Semi-industrial Coarse
No 1 Ne 359 Ne 390 Ne 30 Ne 35 Ne39 No 4 Ne 8 No 12 Ne 189 Ne 358
1 2 3 4 5 6 7 9 10 11 12
1. Ore components
Copper 0,45 0,40 0,48 0,42 0,41 0,41 0,56 0,50 0,58 0,25 0,31
Molybdenum 0,007 0,0082 0,010 0,017 0,015 0,015 0,009 0,012 0,014 0,006 0,005
Sulfur total 0,48 1,07 1,09 0,90 0,70 0,70 not identified 1,08 not identified not identified 0,82
Sulfur sulphide not identified not identified not identified | not identified not identified not identified 0,40 not identified 0,88 0,50 not identified
Gold, g/t traces 0,100 not found not found 0,200 0,028 0,040 not found not found 0,050 not found
Silver g/t 0,50 1,50 1,20 1,20 1,40 2,13 2,40 1,20 <0,001* 0,60 0,0002*
. . . not identified | not identified . -
Selenium 0,0001 not identified 0,0001 0,0003 0,0003 not identified 0,0006 <0,0001 0,00028
Rhenium 0,000013 not identified not identified | not identified 0,000023 0,000025 0,000008 not identified He/o6m. 0,00000091 0,000013
Tellurium Not foud not identified not identified | notidentified | not identified 0,0001 0,0001 not identified <0,0001 <0,0001 0,0001
Lead 0,001 0,004 0,05 0,01 not identified 0,03 0,005 0,05 0,015 not identified 0,052
Zinc 0,005 0,008 0,31 0,01 0,02 0,02 0,01 0,31 0,06 not identified 0,05
Cobalt 0,001* not identified not identified |  not found 0,0027 0,0011 0,0008* /o 0,015 not identified not found
Cadmium not found not identified traces not found 0,0064 not found 0,0002 0,035 <0,00025 0,004 not found
Tungsten 0,0005* not identified not identified not found not identified 0,02* 0,0001* 0,02* He 06H not identified not found
11. Slag-forming and other
Silicon oxide 63,75 62,64 54,40 66,00 64,53 65,75 63,07 62,24 66,0 60,32 65,22
Aluminium oxide 15,115 8,0 16,08 15,40 13,88 14,43 16,20 16,24 14,59 15,33 14,66
Calcium oxide 3,70 2,38 5,61 5,25 5,15 3,45 2,33 4,62 2,42 4,62 4,20
Iron oxide 5,19 not identified 6,24 0,08 not identified not identified 3,96 2,48 0,09 3,71 not identified
Ferrous oxide not identified not identified not identified 1,00 1,75 not identified not identified 1,15 1,91 2,66 not identified.
Magnesium oxide 2,13 not identified 4,0 2,60 1,50 1,63 1,59 1,30 1,33 2,95 1,40
Potassium oxide not identified not identified not identified | not identified not identified not identified 3,43 not identified 2,94 2,60 not identified
Sodium oxide not identified not identified not identified | not identified not identified not identified 4,61 not identified 4,39 3,20 not identified
Titanium dioxide not identified not identified not identified | not identified not identified not identified not identified | not identified 0,70 0,53 not identified
Ppp not identified not identified not identified | not identified not identified not identified 1,81 not identified 2,90 1,78 not identified
111. Harmful impurity
Arsenic not found not identified not identified not found not identified not found not found not found not found 0,0001 not found
Bismuth 0,00005* <0,006 not identified not found not identified 0,0001* 0,0001 not found not found not identified not found
Fluorine not identified not identified not identified not found not identified 0,03 not identified | not identified not identified not identified not identified
Uranus not found not identified not identified not found not identified not identified not found not identified not identified not identified not identified

Note - * according to spectral analysis
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Figure 1.5.2. Sulphide ore concentration flowsheet
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Table 1.5.5 - Chemical composition of concentrated products according to test data
Ne | Elements and Sample 39 Sample 359
Ne | compounds cogc?e%?c?;te, p';g?jelcbt(,jzzijgat Bulk concentrate , Tailings, coﬁge%ﬁfa:te, pr?(;)L:)c/tt?doeur]t:E]t i Bulk concentrate , Tailings,
output -2,25% - 0.05% output — 2,30% output -97,70% output -2,81% 0.04% output — 2,85% output -97,15%
Content | Distrib | Content | Distrib | Content | Distrib | Content, | Recove | Content | Distrib | Content Distrib | Content | Distrib | Content, | Distrib
% ution,% | , ution,% | % ution,% | % ry, % ution,% | ,% ution,% ution,% | % ution,%
% % %
1 | Copper 15,51 89,39 1,86 0,21 15,21 89,60 0,041 10,4 15,65 89,90 2,00 0,15 15,46 90,05 0,05 9,96
2 | Molybdenum | 0,013 1,73 23,78 71,20 0,53 72,93 0,0046 27,07 ] 0,021 4,85 21,67 71,24 0,325 76,09 0,002 23,91
3 | Iron, common | - - - - - - - - 34,31 11,06 24,25 0,11 34,27 11,17 7,97 88,83
4 | Sulfur 22,74 71,20 23,64 71,20 22,76 72,3 0,20 27,7 22,75 60,56 20,65 0,79 29,72 61,35 0,42 38,65
5 | Lead 0,03 145 0,49 6,4 0,04 23,9 0,003 76,1 0,08 1,89 1,20 0,32 0,11 2,21 0,12 97,79
6 | Zinc 0,04 53 0,04 0,2 0,04 55 0,02 94,5 1,92 42,90 1,10 0,40 1,91 43,30 0,05 56,70
7 | Selenium 0,0059 | 37,8 0,046 6,6 0,0068 | 44,4 0,0002 55,6 0,0073 | 59,86 0,0039 0,46 0,0073 | 60,32 0,00014 | 39,58
8 | Tellurium 0,0002 | 05 0,0083 |41 0,0002 | 4,6 0,0001 95,4 0,00015 | 5,96 0,00024 | 0,14 0,00001 | 6,10 0,000067 | 93,90
9 Rhenium 0,000078 0,023622 | 55,1 0,00067 | 62,2 0,000009 37,8 0,000095 | 13,90 0,021300 44,2 0,000390 | 58,10 0,000008 41,90
10 | Cobalt 0,0012 | 2,25 0,05 0,05 0,0012 |23 0,0011 97,7 0,013 19,00 0,005 0,11 0,013 18,11 0,0016 80,89
11 | Cadmium 0,002 0,0 0,002 0,0 0,0 0,0 0,0 0,0 0,0015 | 6,73 0,0034 0,24 0,0015 | 6,95 0,0006 93,05
12 | Bismuth 0,009 9,3 0,0055 |12 0,001 10,5 0,0002 89,5 0,005 14,00 0,004 0,07 0,0089 | 14,7 0,0016 85,90
13 | Silicon oxide | 23,04 0,79 20,01 0,79 22,97 0,8 66,76 99,2 7,42 0,37 17,93 0,13 9,83 0,50 57,47 99,50
14 | Aluminium 6,05 0,97 6,70 0,03 6,34 2,0 14,57 99,0 2,54 0,55 3,25 0,10 2,93 0,65 13,22 99,35
oxide
15 | Iron oxide 32,17 20,0 16,44 2,5 35,42 22,5 2,87 75 - - - - - - - -
16 | Titanium 0,70 2,2 1,80 0,1 0,72 2,3 0,72 97,7 - - - - - - - -
oxide
17 | Magnesium 1,06 1,7 6,82 0,3 1,20 2,7 1,44 97,3 4,32 3,04 21,25 0,21 4,56 3,25 3,98 96,75
oxide
18 | Manganese 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 - - - - - - - -
oxide
19 | Calcium oxide 4,37 2,19 12,25 0,09 4,48 2,28 5,64 97,72
20 | Gold, git 0,70 51,0 0,80 1,3 0,70 52,3 0,012 47,7 0,8 63,63 0,6 0,77 0,8 64,30 0,013 35,70
21 | Silver, g/t 46,0 48,5 46,0 1,1 46 49,6 11 50,4 21,1 42,96 25,4 0,73 21,16 43,69 0,8 56,31
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1.6 PROCESS SOLUTION BY INFRASTRUCTURE FACILITIES

KAZ Minerals Aktogay LLP plans the specialization and centralization of repair work with a
clear distribution of functions for maintenance and routine repair of equipment.

The overhaul and complex maintenance of the equipment is planned to be performed by and
with the means of the involved specialized repair and installation entities, repair factories in the
region, while the other (non-complicated) current repairs - by integrated repair teams of the
mechanical repair service of Aktogai Concentrator. Technical inspection and maintenance of the
equipment is envisaged by the operational and duty personnel of the relevant departments of the
repair service.

To improve the efficiency of repair work, it is planned to use the methods of repair by
modules and units (assemblies) based on maximum centralization.

Repairs are carried out using components and spare parts received from equipment
manufacturers on a contract basis and partly manufactured at the production sites of the repair
center of the concentrating plant.

Repair and preventive maintenance of heating and ventilation equipment, water supply and
sewage, power supply is to be performed by specialized teams of the Concentrator’s repair service
using special tools, standard spare parts and units (assemblies).

The basis for preparing and carrying out repair work are the repair and assembly areas, repair
stations located in the corresponding buildings, as well as the central repair station of the
concentrating plant and the repair department of the building for mining equipment maintenance
(existing).

Capital and current repairs of buildings and structures, as well as their provision with repair
and construction products, are to be carried out with workforce and means of repair-construction
and installation contractors of the region on a contract basis.

Material and technical support of the production units of Aktogai Concentrator is performed
through a system of warehouses.

To ensure the adopted system of organization of repair work and the logistics support of
Aktogai Concentrator, the construction of the following auxiliary facilities is within the design
basis.

1.6.1  Technical control service and warehousing facility of the Concentrating plant

The auxiliary facilities of the concentrating plant include:
- technical control point (expansion of the existing one);
- open warehouse for equipment and balls.

Technical control point (expansion of the existing one)

Technical control point (TCP) is designed to control the technical condition of heavy dump
trucks and mobile pit equipment before going to journey. The technical control point is made as a
canopy equipped with an inspection ditch and an automatic barrier. There are heated rooms for
mechanics, drivers, and rooms for mobile compressors in the closed part of TCP. The expansion of
the existing building for the maintenance of freight transport is within the design basis.

The building of a warehouse of materials is referred to B1lcategory of fire hazard.

Open warehouse for equipment and balls

OTKpBITHIM CcKJaa oOOpyAOBaHMA M LIAPOB MpeAHAa3HA4YeH /I NpueMa M XpaHEHUs
O60py,ZLOBaHI/I51, JJIMHHOMCEPOB, IIapOB U OTHPABKU 3TUX T'Py30B HOTpe6I/ITeHIO. CKJ’IaI[ OCHAIIICH
JIBYMSI KpaHaMH TPpy30M0beMHOCTBIO 32/5 n 10/5 ToHH, mposieTamu 32 MeTpa.

An open warehouse for equipment and balls is designed to receive and store equipment, long
vehicles, balls and deliver these goods to the consumer. The warehouse is equipped with two cranes
with a lifting capacity of 32/5 and 10/5 tons, spans of 32 meters.

The 32/5 tons lifting capacity crane with is used to accept bulky goods (equipment) for both
the Concentrator and the mine, as well as packages with long rolled steel.
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Unloading of railway platforms with heavy equipment (over 32 tons) is carried out using a
50 tons lifting capacity truck crane envisaged under the master plan.

The 10/5 tons lifting capacity crane is used for loading and unloading operations for
lightweight cargoes, including warehousing operations using lifting electromagnets when receiving
and shipping balls.

The unheated warehouse is designed for storage of equipment and materials that require full
protection from precipitation, but do not require positive temperatures during storage.

The warehouse is located in the mining equipment maintenance building with a height of 9,5
meters to the bottom of building structures. For cargo reception from the vehicles, the warehouse is
equipped with a ramp. Handling and storage operations at the warehouse are made using a top-
running bridge crane.

Concrete bases are provided in all warehouses to protect the environment from pollution.

1.6.2  Organization of technical quality control of products

The technical control department of Aktogay Concentrator ensures a systematic inspection of
compliance with the requirements for product quality at all stages of the core production, as well as
the conditions that ensure the required quality in accordance with the standards.

The most important task of technical control is the timely detection of defect and the
elimination of its causes.

The functions of the technical control department include:

- quality control of raw materials, as well as basic and auxiliary materials entering the Aktogai
Concentrator,

- intra shop operational control of compliance with the established technological regime;

- control of finished products;

- execution of documents certifying the quality of products in accordance with the technical
specifications and standards of the enterprise;

- constant monitoring of the state of equipment, machinery, instrumentation and weighing
equipment;

- daily systematic actions for prevention and detection of defect taking into account
reclaimable and definitive defect and the reasons of its causing, participation in the development of
preventive measures to control defects;

development of control methods in accordance with state standards that ensure the
comparability of the results of quality control at the level of world standards;

- making proposals on the improvement and development of new technological regimes that
contribute to the improvement of product quality and resulting from the observation of
technological processes and production control.

Organization of quality control of products of the core operations is based on testing and
samples processing.

To ensure the process conditions it is planned to control the parameters of processes at all
stages: from the receipt of raw materials to the finished products.

The control of process parameters is entrusted to the existing quality control laboratories,
analytical and metallurgical laboratories.

For the timely receipt of the necessary analytical information, operational management of
processes it is planned:

- manual sampling and delivery of samples to the quality control laboratory (the laboratory of
the current Concentrator will be used to ensure control,);

- mechanized sample preparation for analysis;

- transfer of samples to the analytical laboratory;

- express analysis of samples on modern equipment;

- in-depth analysis based on chemical, physicochemical and physical methods;

- processing and registration of the received analytical information and its transfer to a higher
level.
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These conditions will be performed by the existing free-standing laboratory.

Weighing station (railway)

The weighing station is intended to control the goods arriving at the Aktogai Concentrator by
rail and delivered from the plant, including the finished products. In terms of fire hazard, the
weighing station refers to category B4.

Weighing station (for motor transport)

This weighing station is intended to control the cargo arriving at the Aktogai Concentrator by
road and to control the cargo when it is delivered to the consumer.

1.6.3 Auxiliary facilities of the energy service and other facilities

Compressor station

The need in compressed air with a pressure of 0,5-0,7 MPa for the expansion facilities of
Aktogai Concentrator is determined in the following volumes:

- Concentrating plant - 72 Nm3 / min;

- unaccounted facilities (10%) — 8,4 Nm3/ min.

Total — 80,4 Nm3/ min.

The Concentrator’s needs in compressed air is to be covered by the compressor station.

Three compressors (one in reserve) with a capacity of 47.1 Nm3/min each are to be installed.

To provide facilities with compressed dry air, the compressor station will be equipped by the
air dryers.

Under-running bridge crane is provided for maintenance and repair in the compressor station.

The compressor equipment operates in the automatic mode. The compressor station is
blocked with a blower station.

Intersection pipelines of compressed air are designed on racks.

1.6.4 Mechanization of operations on the existing and designed facilities for auxiliary
purposes

The reduction of labor-intensive and heavy work in the repair service is carried out by using
more modern technology and the organization of repair work, a variety of lift-and-carry and
loading-unloading machines and mechanisms, labour saving devices, mechanical and electric hand
tools, stands and devices that maximize the cost of manual labor.

The basis of mechanization is the location in the shops of all stationary equipment in the
operational areas of load-lifting mechanisms and the centralization of repairs.

Equipment repair at the production sites of the mining equipment maintenance complex, the
plant’s maintenance shop is to be carried out using the various stands and devices. The top-running
bridge and suspended electric cranes installed in the above-mentioned subdivisions ensure the
mechanization of lifting and lowering loads during the repair of equipment, fully provide
mechanization of transporting the heavy units and products and other goods to the repair sections.

The mechanization of labor-intensive and heavy work, the efficiency of loading, unloading,
transport and storage operations is within the project both in the warehouse design and in the
accepted technological process and equipment.

Reception and delivery of diesel fuel in the emergency fuel storage is carried out by pumping
units.

Mechanization of lift-carry and warehousing operations in closed warehouses for equipment
and materials, oxygen cylinders and calcium carbide, as well as in an open warehouse for
equipment and balls, equipped with two gantry cranes (one of them with a lifting electromagnet) is
carried out using appropriate lifting cranes.

In the compressor station an overhead crane of the appropriate capacity is provided for the
equipment repair.
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1.7 WATER SUPPLY AND SEWERAGE

The source of water supply is the Zhuzagash groundwater field located 30 km west of the
Aktogay field in the valley of the Ayagoz river. The raw water is supplied from the raw water
reservoir by the raw water pumping station located in the territory of the concentrating plant.

Wastewater in the amount of 297,57 m®/day, 108613,05 m®/year is discharged through a gravity
sewer network with subsequent drainage to the existing wastewater treatment plants of complete
biological treatment located on the territory of the existing concentrating plant.

Domestic sewage from stand-alone consumers of remote sites is discharged into sewage sludge
with subsequent removal by a sewage disposal machine to the existing sewage treatment plant.
Removal of effluent will be carried out regularly as it accumulates to the existing sewage treatment of
modular type of the existing concentrating plant.

Rain and melt water from the roofs of buildings and the expansion territory of the concentrating
plant, the mining equipment maintenance complex and warehouses should be collected by a system
of storm water basins and pipelines and discharged through the oil catcher into the rainwater settling
pond provided near the concentrating plant.

In the 2015 EIA facility to the existing Concentrating Plant, the volume of household and
similar industrial effluents of the Plant was 400 m®/day.

According to the passport of the existing sewage treatment plants and the conclusion of the
State Environmental Expertize the maximum design capacity is 540 m3/day (Certificate and the
conclusion of the SEE are presented in Appendix 18, 19).

A separate project is planned to expand the existing sewage treatment facilities by 390
mé/day, therefore, the capacity of the existing KOS KHAANZA will increase to 930 m®/day, this
will be sufficient for the operation of existing and planned concentrating plants. The start of the
project for expansion of sewage treatment facilities of the rotational camp is April 2019, ending in
February 2020.

Permanent existing sewage treatment plants of the company HAANZAA are the block-
modular complete unit consisting of a full complex of systems and equipment for complete cleaning
of all sewage drains. The process of cleaning of the permanent sewage treatment plants and
accounting for water volumes is controlled by an industrial computer, where the flow of treated
water is recorded and displayed. A special officer keeps a log of water supply and disposal.

Permanent sewage treatment plants are designed for the treatment of household waste and
industrial waste from laundries.

Wastewater treatment at the station is carried out up to the quality standards suitable for
discharge into fishery reservoirs.

Dry pressed excess sludge from the station is removed by the contracting organization under the
contract to the solid waste storage sites.

The treated household sewage is discharged into the industrial water pond to feed the factory’s
recycling system.

The need for raw water for the production needs of the Plant is: 73512,92 m®/day, including the
raw water - 61528,89 m*/day.

Water will be supplied via a pipeline from the Zhuzagash groundwater field located
approximately 30 km from the Company site.

Water from the pumping station to the designed Concentrating plant will be supplied through
a pipeline with a diameter of 700 mm and a length of 30 km laid below the freezing depth ata 2,8 m
depth. The pipeline design includes an algaecid dosing system. This pipeline will supply water to
the process pond and raw water reservoir at the mine site. The water intake structure at the
Zhuzagash field, the laying of the water main and the pumping station of the second lift are within
the a separate project.

A complete water circulation and a local circulating cooling system for a gearless drive of the
mill are provided at the Concentrating plant for production needs. The flowchart of complete water
circulation is as follows: after the tailings thickening, the treated water is drained by gravity into the
process water pond, and then by the pumps (2 operational, 1 reserve) of the process water pumping
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house are supplied for the processing needs of the Concentrating plant. This system is fed from
the reservoir of raw water and by treated wastewater from the wastewater treatment plant.

The desalinated water is used to feed the circulating cooling system of the gearless drive of
the mill of the Concentrating plant. There is a reverse osmosis installation to receive the
desalinated water.

There is also a local circulating system of the compressor station.

1.8 HEATING AND VENTILATION

The parameters of the air environment of the industrial premises of the Concentrating plant
are provided in accordance with the requirements of the “Hygienic standard for physical factors
affecting humans” No.169 of 28.02.2018. Information is reflected in the in section 11 "Heating,
ventilation and air conditioning."

Heating. The electric heat supply is adopted for “Aktogai Expansion. Sulfide ore
Concentrating Plant”

In the process of copper-molybdenum flotation the emission from tank equipment practically
does not occur, only a small release of pollutants is possible. Since emissions are low with
molybdenum flotation the cleaning is not foreseen.

In the industrial and auxiliary premises of the equipment servicing complex is installed the
supply and exhaust ventilation with mechanical and natural stimulation. The intake air is cleaned,
warmed up in the cold season and fed to the work area through duct systems. Air is removed by
exhaust ventilation systems.

The performance of air supply units is estimated taking into account the assimilation of heat
and moisture excess, replenishment of air volumes carried away by exhaust ventilation systems of
general ventilation, local suction systems and to maintain the specified air parameters in the working
area. To accommodate the inlet installations, the ventilation chambers are provided, which are
attached to the main production premises.

The ore loading unit into the crusher and the overloading from the transfer conveyor to the
main line are equipped with shelters to remove dust by means of a bag-type dust collector.

Powder lime is delivered by rail to the hopper storage of powder lime and supplied by means
of a pneumatic transport system to two 800-ton storage hoppers. An aspiration system and a bag filter
are installed at the receiving silo of powder lime. Lime dust is emitted into the atmosphere with a
concentration of 5 mg/mq.

From hoppers, lime is fed by an inclined screw conveyor system into a vertical mill of 10 t/h
capacity, where wet grinding of lime to a particle size of 63 pm occurs whith its simultaneous
slaking. Lime milk to achieve the desired concentration is circulated between the vertical mill and the
two tanks. At the lime slaking area, an aspiration system is performed with the installation of a
scrubber to clean the dust generated during the grinding and slaking of lime.

The offices have with air conditioning system by local split-systems to be used in warm
seasons.

To prevent dusting when working in dry, windy weather, the wetting of the surface of dumps
and ore stores is provided.

Ventilation

The project provides for ventilation systems in industrial premises according to Sanitary
Rules No. 236 “Sanitary and epidemiological requirements for industrial facilities”, approved by
Order of the Minister of National Economy of the Republic of Kazakhstan dated March 20, 2015
No. 236.

For air conditioning during the warm period of the year the offices and domestic buildings
have the local split systems.

There is a supply and exhaust ventilation with mechanical and natural stimulation in the
production, auxiliary and domestic buildings. The intake air is cleaned, warmed up in the cold
period of the year and fed to the work area through duct systems. Air is removed by exhaust
ventilation systems and local suction from technological equipment.
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The repair shops have the local suction from equipment. The premises are equipped with
ventilation lantern openings in the roof.

The performance of air handling units is calculated from the condition of assimilation of heat
and moisture excess, replenishment of air volumes carried away by exhaust ventilation systems of
general ventilation, local suction systems, as well as to maintain the specified parameters of air in
the working area. To accommodate the air handling units, ventilation chambers are provided, which
are attached to the main production premises.

1.9 HOUSEHOLD AND MEDICAL SERVICE

To provide all people on the site with housing, there is an existing temporary camp ICG,
intended only for personnel during the construction period, which includes:

- housing for permanent staff and builders with showers and toilets;

- central laundry;

- heating and air conditioning;

- drinking water quality for drinking, washing and cooking;

- storage and freezing of products and other stocks:

- dining rooms and canteens for employees and builders, including ready meals for lunches
and shift work;

- first-aid post and first-aid stations;

- leisure facilities, including sports in the open air, such as football and tennis, and facilities
for the gym, watching TV, video films and Internet access.

All residential areas are well insulated with full air conditioning with reversible cycle and
electric heating with the temperature range from 22°C to 28°C.

Under a separate project is planned the expansion of the existing permanent shift camp for the
service personnel of the second plant.

On the territory of the designed Concentrating plant in the 0981 Office building of the
sulphide shop there is a premise 002 - Room for lunch, where the workers could have a rest during
working hours.

It is not allowed to store and eat food in industrial premises. See drawing 3207-0981-A-
1001_A presented in the drawings of the detailed design No0.3207.

To ensure the life activities of workers, including conditions of food, accommodation in the
period of their work at the facility for the production of works, the sanitary and living conditions are
provided for in the complex of residential, domestic, sanitary and household buildings. These
include residential buildings, dining rooms for 800 people, a laundry room, a medical unit (a
separate building in a new shift camp), and dressing rooms that are part of the premises of the
production building.
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3. ENVIRONMENTAL IMPACT ASSESSMENT FOR AKTOGAY SULPHIDE
CONCENTRATOR EXPANSION

The environmental impact assessment was carried out on the basis of the analysis of the current
situation in the territory, organizational, technical and technological decisions made, as well as in
accordance with the Environmental Code of the Republic of Kazakhstan and current regulatory and
procedural guidelines.

The main factor of adverse environmental impact can be emissions of various pollutants that
may directly or indirectly affect virtually all environmental components - soil, atmosphere,
hydrosphere, biota, social conditions. In addition to emissions of pollutants into the atmosphere, the
sewage, production and consumption waste, and economic infrastructure activities can have a certain
impact on individual components of the natural environment.

Environmental impacts arising during the construction and installation works and subsequent
operation of the second processing plant/facility relate to:

- contamination of atmosphere by harmful emissions from transport, machinery and equipment
arising during Aktogay Sulphide Concentrator extension, as well as in the process of its further
operation;

- utilization of water and acquisition of land resources;

- terrain disturbance, including mechanical disturbances, as well as possible and chemical
affects on the underlying surface;

- possible emergencies due to petroleum products spills on the territory during the construction
and installation works, as well as air emissions.

Based on the analysis of engineering solutions and archive materials, the necessary calculations
and justifications were prepared for the Environmental Impact Assessment of the planned works
during normal operation. Including determination of the main sources that may adversely affect the
environment.

Table 3.1 — Probable factors of negative impact from facilities of the Aktogay Sulphide
Concentrator expansion.

Ne Components of the

. Environmental mmmpact factors Estimation method
environment

. Theoretical prediction under the current
Pollutant emissions from

Atmosphere . . Republic of Kazakhstan regulatory and
stationary and mobile sources N
procedural guidelines.
Current Republic of Kazakhstan regulatory
Surface and Use of water for industrial and and procedural guidelines, analysis of

technical solutions for conducting surveys.

subterranean waters | domestic purposes Expert assessment of the impact of

exploration.

Analysis of archive materials, analysis of
Landscapes and Mechanical violations, possible | technical (engineering) solutions for
soils chemical contamination of soil conducting surveys. Expert assessment of the

impact of exploration.

Mechanical violations, possible Analysis of archive materials. Expert

Vegetation . . assessment of the degree of influence of
chemical contamination .
exploration.
Disturbance of wildlife habitats. | Analysis of archive materials. Expert
Wild animals Noise from operating units. assessment of the degree of influence of
Presence of people exploration
Theoretical prediction under the current
Atmosphere,

Generation, storage, disposal of | Republic of Kazakhstan regulatory and
sewage and waste. procedural guidelines. Expert assessment of
the degree of influence of exploration

groundwater, soil,
vegetation, wildlife
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3.1 ASSESSMENT OF ATMOSPHERIC AIR IMPACT

3.1.1 Criteria for assessing the level of air pollution

The state of the air basin has a special place in the modern concept of environmental protection.
Any anthropogenic impact can lead to unacceptable levels of pollution of environmental components,
reduction of fauna and flora biodiversity, degradation of land and vegetation cover, changes in wildlife
habitats, extinction and reduction of populations, and most importantly - a threat to public health.

The level of impact of the designed Aktogay Sulphide Concentrator extension on the quality of
the atmospheric air is characterized by the component composition and amounts of pollutant
emissions. This section provides information on the number and types of emission sources during
construction and operation.

The basic principles of air protection in accordance with the Environmental Code of the Republic
of Kazakhstan are:

— protection of human life and health of present and future generations;

— to prevent the irreversible effects of air pollution on the environment.

The criteria for the quality of the air condition are the values of maximum permissible
concentrations (MPC) of pollutants from populated areas, adopted in Kazakhstan (Hygienic standards
for atmospheric air in urban and rural areas. Order No. 168 of the Minister of National Economy of the
Republic of Kazakhstan dated February 28, 2015).

The following criteria are used to assess the level of air pollution and establish the standards for
MPE from sources of air pollution:

— highest non-recurrent MPC, according to the list "Maximum permissible concentration
(MPC) of pollutants in the atmospheric air of populated areas”;

— sanitary-epidemiological rules and regulations "Sanitary-epidemiological requirements for
atmospheric air" (approved by the Resolution No. 237 of the Government of the Republic of
Kazakhstan dated March 20, 2015), Appendix 1.

For a group of substances that have a summing effect in the joint presence, a dimensionless
concentration is determined as g

q=C1/MPC1 + C2/MPC2,

According to the sanitary standards of the Republic of Kazakhstan, on the border of the sanitary
protection zone and in residential areas the surface concentration of pollutants shall not exceed 1
MPC.

The Section considers the impact of the Aktogay field facilities, taking into account the
commissioning of the mining and processing plant, infrastructure facilities, as well as the impact
associated with the construction and installation of the above works.

3.1.2 Work characteristics as a source of air pollution

Air quality is characterized by the content of pollutants emitted by construction facilities. The
degree of impact of the facilities under consideration on the atmosphere is characterized by both the
volume and the component composition of pollutant emissions.

3.1.3 Impact during the construction of the Sulphide Concentrator

It should noted that construction and installation works are short-term and periodic, therefore,
upon their completion, their impact on the atmospheric air is not expected.

The following areas that have emissions of pollutants into the atmospheric air have been
determined during the construction process on the implementation of design decisions:

Mobile:

- the work of vehicles on the site;

Stationary:

- welding operations;
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- works with metal structures;

- waterproofing;

- work with paint materials;

- special equipment refueling;

- work on excavation and movement of soil and the use of inert materials;

- operation of the ready-mix station.

According to the calculations made in the framework of this project (Appendix 4), during the
construction of the facility of the planned activity, the types of work that conditionally related to
fugitive emission sources have been defined.

The main sources of air pollution during construction work are mobile and fugitive sources of
air pollution; earthworks, construction and installation and transport equipment; dust emissions from
areas of disturbed land, bulk materials warehouses; welding and paint work.

The total duration of the construction work is determined - April 2019 - September 2022.

Table 3.1.1 shows the estimated volume of earthworks during construction work. Consumption
of basic building materials is presented in Table 3.1.2. The list, the number of used equipment and
the estimated fuel consumption for the construction period for various operations can be found in

Table 3.1.3.

Table 3.1.1 — Scope of earthwork

‘ Quantity, m?.

Range of application

Sulphide Concentrator and infrastructure

Top-soil stripping 54740 Clearing, uprooting and cutting

Excavation in general, including loading,

transportation, stockpiling, work of excavators, 1643202 Removal of soil layer to dump

bulldozer, dump truck

The main backfill of the materials, the material Backfilling of materials for the configuration
1551764

comes from waste rock of the ground

Table 3.1.2 — Materials consumption

Name of materials Consumption Unit of measurement
1 2 3
Constructional materials consumption
Cement 2000 t
Bitumen 10 t
Sand and gravel mix 10000 t
Broken stone (rubble) 20000 t
Sand 4000 t
Paint materials
Base coating FL-03K 3.0 t
Base coating XC-059 3.0 t
Base coating GF-021 4.0 t
Dissolvent P-4 5.0 t
Enamel XC-759 5.0 t
Welding operations
Electrodes UONI 13/55 4000 kg
Electrodes MR-3 2650 kg
Liquified petroleum gas 1200 kg
Metal-working machine:
Handheld power tools (angle grinder)
Cutting-off machine
Drilling unit See the quantity, consumtion, hours of
Lathe tool operation in Appendix 4 (calculation of
Grinding machine emissions).
Diesel power plant
Diesel fuel capacity of 10 m3
Battery Charging

Table 3.1.3 — Machinery to be used during construction
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Ne Name of machines and mechanisms

1 Doosan Solar Excavator 210 W-V, Ne 360 AC (wheel type) bucket capacity 0.5m3

2 | Concrete mixing machine CARMIX 5.5 XL, pre-owned

3 | Self-propelled concrete mixing machine DIECI F7000

4 | Concrete mixer truck SB 581467 (581460-000003262/7), VIN X6S58146ZE0002405

5 | Concrete mixer truck SB 58146Z /IKAMAZ 65115, VIN X6S58146ZE0002403

6 Pumpcrete machine Scorpion CP-40.318 P

7 Pumpcrete machine Scorpion CP-40.318 P

8 Dump truck SHACMAN Sx3255dr384, NeH510702

9 | Dump truck SHACMAN Sx3255dr384, NeH496402

10 | Dump truck SHACMAN Sx3255dr384, NeH496402

11 | Truck-tractor bolster - type MAN TGS 33.440 6X4bbs-Ww (000000130)

12 | Truck-tractor bolster - type MAZ

13 | Truck-tractor bolster - type MAZ

14 | Truck-tractor bolster - type MAZ

15 | Truck-tractor bolster - type MAZ

16 Truck crane KC-55732b, boom length 32.7 m., load capacity 25 t, KAMAZ-43118 on the chassis,
6x6, No324/327 + 4CK *3*10m

17 Truck crane KC-55732 boom length 32.7 m., load capacity 25 t, KAMAZ-43118 on the chassis,
6x6, No324/327 + 4CK *3*10m m

18 | Diesel power plant AKSA

19 | UAZ390945-440

20 | Toyota HiluxToyota Hilux, number plate H3924/02, white

21 | Toyota HiluxToyota Hilux number plate 823AT 05, white

22 | Hydraulic loader excavator Gidromech

23 | Hydraulic loader excavator Gidromech

24 | FARESIN 17.40 telescopic wheel loader

25 | FARESIN 17.40 telescopic wheel loader

26 | FARESIN 17.40 telescopic wheel loader

27 | FARESIN 17.40 telescopic wheel loader

28 | FN 14.35 FARESIN telescopic wheel loader

29 | MANITOU 1740 telescopic forklift, pre-owned

30 | MANITOU 1740 telescopic forklift, pre-owned

31 | SNORKEL A46JRT articulating boom lift

32 | SHACMAN Sx3255dr384 dump truck, NeH510802

33 | SHACMAN Sx3255dr384 dump truck, NeH510802

34 | Truck crane Sany QY25C

35 | Truck crane Sany QY25C

36 | Truck crane Sany QY25C

37 | Truck crane Sany QY25C

38 | Jib crane KC-99713 on a special chassis WFN5RUER1D2035470

39 | Fully mobile crane, diesel electric -DEC 251, load capacity 25 t. boom length 14 (000000089)

40 | Fully mobile crane, diesel electric -DEC 251, load capacity 25 t. boom length 14 (000000089)

a1 Truck crane KC-55732b, boom length 32.7 m., load capacity 25 t, KAMAZ-43118 on the chassis,
6x6, Ne324/327 + 4CK *3*10m

42 | Manipulator Chzhonlyan Z1j5166jsq3e,reg. NeH492802

43 | Wheel loader DoosanSD300N, Ne361AAC (000000616)

44 | Hydraulic excavator Doosan Solar 255 LC-V ALD503A tracked body DHKHEMYOSC0001950

45 | Doosan Solar Excavator 210 W-V, Ne 360 AC (wheel type) bucket capacity 0.5m3

46 | Excavator-loader Cukurova 888, Noe345AAC (konecHsbIH TpakTop) bucket capacity 0.25 m3

47 | Toyota HiluxToyota Hilux reg.# H378602 engine MROFX22G6D1372987 white

48 | Push-loading tractor reg.# 193AAC body KMTODO61C02076367

49 | Dump carrier, TSY8250, VIN:L1XXH8006CY000100, cert..XD6382012100008

50 | Dump carrier, TSY8250, VIN:L1XXH8008CY000096, cert..XD6322012100004

51 | Drop-side trailer Nefaz 9334-20-10, reg. Ne76RBA02
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Ne Name of machines and mechanisms

52 | Drop-side trailer 9327, reg.Ne92RBA02

53 | 3-x ocHBIN npuIen 609YKa-IeMeHTOBO3, roj Beimycka 2014 (000000796)

54 | Vacuum truck KO-505A (428311-000007162/7)

55 | KAMAZ 44108-91910-10 truck tractor

56 | KAMAZ 44108-91910-10 truck tractor

57 KAMAZ 53215 ATS-66064 water carrier

58 | Vibrating roller ATLAS AW260

59 | Ural 375 reg. # H448402, chassis 315121 green (refueling truck)

60 | Front loader Hyundai HL-707-7

61 | VOLVO KC-65721-60t.

62 | GAZ 33081-91 «bus»

63 | Bus ISUZU SAZ HC-40

64 | Mitsibishi L200

65 | Mitsibishi L200

66 | Mitsibishi L200

67 | UAZ 390945-440

68 | UAZ-220695-330 «bus»

69 UAZ-390994 «farmer»

Preliminary calculations of the volumes of fuel used by construction and transport equipment,
as well as the estimated areas of disturbed land define emissions to the atmosphere during the
construction and installation works. During the construction period, the types and amount of
emissions to the atmosphere can vary greatly. Usually a significant part of air pollutants falls at the
time of equipment installation, when the greatest number of construction equipment and builders is
involved. However, emissions into the atmosphere in the form of dust from disturbed land may be
maximized during initial preparation and profiling of the site. In the period of construction and
installation work, the pollution of air can be due to 12 temporary fugitive sources of pollution, of
which 7001 (005) and 7006 are mobile. Emissions of pollutants contain 26 components.

In this case the total emission of pollutants will be: 112.30880366 tons, including solid -
37.82764494 tons, liquid and gaseous - 74.48115872 tons. Since, according to EC of RoK, emissions
from mobile sources are not standardized, allowable emissions are: 108, 9430025 tons, including
solid - 37.62985 tons, liquid and gaseous - 71.31315252 tons.

A general layout shows the location of the designed industrial sites and processing facilities of
the Aktogai Sulphide Concentrator. Emission sources during construction works are not stationary,
episodic, the location is not indicated specifically.

Calculation of emissions during construction and installation works is given in Appendix 4.

The list and amount of contaminants during construction and installation work at the
construction site is presented in Table 3.1 (excluding and including emissions from vehicles).

The parameters of the sources of emissions of pollutants during construction are given in
Table 3.3.

The emission standards for pollutants during the construction period are given in Table 3.6.
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Tabauua 3.1

Agrosckmuy panox, . Axrvorayn, TOO «KAZ Minerals Aktogay» (KAB Munepan3 AKToTral) (Iepuol CTPOUTEJIbCTBA) - C Yy4YeTOM aBTOTPAaHCIOpTa
Korm HawmMeHOBadHUu e oK oK OBYB Knacc Beibpoc Bribpoc 3HaueHUe Bribpoc
3arp. BemecTBa MaKCUM . Cpenue- |opueHTHUpP. [Onac-— BemecTBa BeleCcTBa, KOB BEUEeCTRBa,
Bele- pazoBasg, |cyTodHas, |(0eszonacH. [HocTm T/c T/TOn (M/TIOK) **a ycia.T/ron
cTBa M /M3 M /M3 YB, M /M3
1 2 3 4 5 6 7 8 9 10
0123 |Xemezso (II, III) oxkcume (mmXejeso 0.04 3 0.03204 0.09608 2.402 2.402
Tprokcum, Xesesza okcun) /B
nepecueTe Ha xejyes30/ (274)
0143 |MapraHel M ero coenuHeHua /B 0.01 0.001 2 0.0016326 0.00916 17.8018 9.16
nepecuyeTe Ha Mmapranua (IV) oxcuzn/
(327)
0301 |AzoTa (IV) pgmokcun (A30Ta IMOKCUI) 0.2 0.04 2 0.5764359 18.5028775| 2915.6344|462.571938
(4)
0304 |AzoT (II) oxcun (AzoTa oxcuzm) (6) 0.4 0.06 3 0.55412693 15.4393655 257.3228|257.322758
0328 |Yrymepon (Caxa, YIJepOH UYepHEIN) 0.15 0.05 3 0.1203415 1.94779122 38.9558| 38.9558244
(583)
0330 |Cepa muokcun (AHTMIPUI CEPHUCTHIM, 0.5 0.05 3 0.2618276 4.0634083 81.2682| 81.268166
CepuucTemt rasz, Cepa (IV) oxkcun)
(516)
0333 |Ceporomopon (Iurmopocynsdun) (518) 0.008 2 0.00002316 0.00001252 0 0.001565
0337 |Yrmepon okxcun (Oxuch yrJiepona, 5 3 4 0.9360916 17.88787 4.9876| 5.96262333
YrapHet Tasz) (584)
0342 |dTopuCTEE Tra3000pas3HEE COeOVHEeHUSI 0.02 0.005 2 0.0006837 0.00478 0 0.956
/B nepecueTe Ha bTop/ (617)
0344 |®TopMOE HeOpPTaHUYEeCKMEe I[JIOXO 0.2 0.03 2 0.000556 0.004 0 0.13333333
pacTBOpuUMEIE — (ajioMMHMA QTOopUI,
xajgpuuda QrTopmun, HaATPUA
rexcad@ropasioMmHaT) (dTOopMIL
HEeOpPTaHMUYECKMUE [JIOXO PACTBOPUMEE /B
nepecueTe Ha dTop/) (615)
0616 |OumeTmnbeHsos (cMecbr O-, M-, II- 0.2 3 0.4208 2.25 11.25 11.25
nzomMepoB) (203)
0621 |MeTunbenzon (349) 0.6 3 1.0472 5.56 9.2667(9.26666667
0703 |Beus/a/nupen (3,4-BensznupeH) (54) 0.000001 1 0.000001034 0.00000372 9.3309 3.72
1210 |ByTmnaueraT (YKCYCHOM KMCJIOTEL 0.1 4 0.2346 1.2467 9.6869 12.467
OyTuioBet 20mp) (110)

514
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List of pollutants emitted into the atmosphere
Ha cyllecTBylllee [10JIOXEHUE

AxToramn,

TOO «KAZ Minerals Aktogay»

(KAB MuHepas3z AKTOTIan)

(mepuon CTPOUTEJIECTBA)
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Tabauua 3.1

MOKM.DP. )
2. Cnoco® COPTUPOBKM:

OBYB;»a» — KOHCTaHTa,

(xkoJytoHka 1)

3aBucCHdllad OT Kjacca olacHocTu 3B
10 BO3pacTaHMo koma 3B

Korm HawmMeHOBaHUue oK oK OBYB Knacc Beibpoc Bribpoc 3HaueHUe Bribpoc
3arp. BemecTBa MaKCUM. CpexnHe- |opueHTHpP. |Onac- BelleCcTBa BelleCcTBa, KOB BEUEeCTRBa,
Bele- pazoBasg, |cyTodHas, (0eszonacH. [HocTm T/c T/TOn (M/TIOK) **a ycia.T/ron
cTBa M /M3 M /M3 YB, M /M3
1 2 3 4 5 6 7 8 9 10

1301 |Opon-2-eH-l-anb (AKpoOJIeUH, 0.03 0.01 2 0.01621673 0.42 128.8914 42

Axpuiianbnerun) (474)
1325 |Popmanbmerun (Meranayb) (609) 0.05 0.01 2 0.01621673 0.42 128.8914 42
1401 |lponan-2-on (AuetoH) (470) 0.35 4 0.5233 2.781 6.4583(7.94571429
1411 |UuxyorexcaHoH (654) 0.04 3 0.1468 0.783 19.575 19.575
2704 |Beusun (HedTAHOM, MAJIOCEPHUCTELNL) /B 5 1.5 4 0.003947 0.02127 0 0.01418

nepecuere Ha yrjepoxn/ (60)

2732 |Kepocun (654%) 1.2 0.11457 0.4364149 0 0.36367908
2752 |YanT-cnupur (1294%*) 1 0.0833 0.45 0 0.45
2754 |Anxaner Cl12-19 /B nepecuere Ha C/ 1 4 0.1723203 4.21446 3.6498 4.21446

(Yrniepomoponrl mnpenejibHele C12-C19 (B

nepecdere Ha C); PacTeopuTesb

PIIK-265I) (10)
2902 |[BzBemenHwle uvacTuie (116) 0.5 0.15 3 0.05292 1.008 6.72 6.72
2904 [MasyTHas 30Jla TENJIOBJIEKTPOCTaHUUM 0.002 2 0.002007 0.01055 8.6874 5.275

/B nepecdeTe Ha BaHazwmii/ (326)
2908 |[Ielmb HeopTaHMUeckas, coepxallas 0.3 0.1 3 4.622426 34.6869 346.869 346.869

OBYOKMCH kpeMHus B $: 70-20 (wmawmoT,

LIEMEHT, IBJIb LIEMEHTHOTO

IPOM3BONCTRBA — TJIMHA, TJIMHNUCTHIM

cJlaHell, IOOMEHHBIM mJlak, IIeCOK,

KJIVHKEP, 130Jia, KpeMHe3eM, 30Jia

yTJle Ka3axXCTaHCKUX MEeCTOPOXIEHUM)

(494)
2930 |[Meme abpasmbeHasa (Kopynn Oerel, 0.04 0.0056 0.06516 1.629 1.629

MounokopyHn) (1027%)

BCET O: 9.945983784|112.30880366 4009.3|1372.49391
NpumeuaHusa: 1. B kojoHke 9: «M» — BeOpoc 3B, T/ron; «IOK» — IIKc.c. mwmm (npm orcyrcTBum [JKc.c.) HIKM.p. maM (OpM OTCYTCTBUM

9
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Tabauua 3.1

AgrTOo3CKUM paroH, n. Akroran, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKTOTrall) (Iepmol CTPOMTESLCTBA) — 06e3 yuera a/Tp
Korm HawmMeHOBaHUue oK oK OBYB Knacc Beibpoc Bribpoc 3HaueHUe Bribpoc
3arp. BemecTBa MaKCUM . Cpenue- |opueHTHUpP. [Onac-— BemecTBa BeleCcTBa, KOB BEUEeCTRBa,
Bele- pazoBasg, |cyTodHas, (0eszonacH. [HocTm T/c T/TOn (M/TIOK) **a ycia.T/ron
cTBa M /M3 M /M3 YB, M /M3
1 2 3 4 5 6 7 8 9 10
0123 |Xemezso (II, III) oxkcumel (mmXejeso 0.04 3 0.03204 0.09608 2.402 2.402
Tprokcum, Xesesza okcun) /B
nepecueTe Ha xejyes30/ (274)
0143 |MapraHel M ero coenuHeHuda /B 0.01 0.001 2 0.0016326 0.00916 17.8018 9.16
nepecuyeTe Ha Mmapranua (IV) oxcuzn/
(327)
0301 |AzoTa (IV) pnuokcun (A30Ta IMOKCUI) 0.2 0.04 2 0.4431233 17.9471| 2802.2997 448.6775
(4)
0304 |AzoT (II) oxcun (Az3oTa oxcuzm) (6) 0.4 0.06 3 0.532465 15.349 255.8167| 255.816667
0328 |Yrnepon (Caxa, YTJepol dYepHHI) 0.15 0.05 3 0.0676023 1.75 35 35
(583)
0330 |Cepa muokcun (AHTMIPUI CEPHUCTHIM, 0.5 0.05 3 0.1910064 3.794 75.88 75.88
CepuucTemt rasz, Cepa (IV) oxkcun)
(516)
0333 |Ceporomopon (Iurmopocynsdun) (518) 0.008 2 0.00002316 0.00001252 0 0.001565
0337 |Yrmepon okxcun (Oxuch yrJiepona, 5 3 4 0.4943216 16.0931 4.5349| 5.36436667
YrapHet Tasz) (584)
0342 |dTopuCTEE Tra3000pas3HEE COeOVHEeHUSI 0.02 0.005 2 0.0006837 0.00478 0 0.956
/B nepecueTe Ha bTop/ (617)
0344 |®TopMOE HeOpPTaHUYEeCKMEe I[JIOXO 0.2 0.03 2 0.000556 0.004 0 0.13333333
pacTBOpPUMEIE — (aJjiioMMHMA QTOopMUI,
xaJgpuMga QrTopmun, HaATPUA
rexcad@TopasioMmHaT) (dTOopMIL
HEOpPTaHMUYECKMUE [JIOXO PACTBOPUMEE /B
rnepecueTe Ha dTop/) (615)
0616 |OumeTmnbeHsos (cMecbr O-, M-, II- 0.2 3 0.4208 2.25 11.25 11.25
nzomMepoB) (203)
0621 |MeTmnbenzon (349) 0.6 3 1.0472 5.56 9.2667[9.26666667
1210 |Byrunauerar (YKCYCHOM KMCJIOTEH 0.1 4 0.2346 1.2467 9.6869 12.467
OyTuioBelt 2¢up) (110)
1301 |Opon-2-en-l-ajib (AKpOJIEUH, 0.03 0.01 2 0.01621673 0.42 128.8914 42

Ly
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Tabauua 3.1

AgTOo3CKUM paroH, n. Akroran, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKTOTral) (Iepmol CTPOUTESLCTBA) — 0e3 yuera a/Tp
Korm HawmMeHOBaHUue oK oK OBYB Knacc Beibpoc Bribpoc 3HaueHUe Bribpoc
3arp. BemecTBa MaKCUM. CpexnHe- |opueHTHpP. |Onac- BelleCcTBa BelleCcTBa, KOB BelleCcTBa,
Bele- pazoBasg, |cyTodHas, (0eszonacH. [HocTm T/c T/TOn (M/TIOK) **a ycia.T/ron
cTBa M /M3 M /M3 YB, M /M3
1 2 3 4 5 6 7 8 9 10
Axpuiianbnerun) (474)
1325 |Popmanbnerun (Merananb) (609) 0.05 0.01 2 0.01621673 0.42 128.8914 42
1401 |Oponman-2-0H (AueToH) (470) 0.35 4 0.5233 2.781 6.4583(7.94571429
1411 |OukjnorekcaHoH (654) 0.04 3 0.1468 0.783 19.575 19.575
2752 [|YanT-cnupur (1294%*) 1 0.0833 0.45 0 0.45
2754 |Ankaner Cl12-19 /B nepecuete Ha C/ 1 4 0.1723203 4.21446 3.6498 4.21446
(Yryiepomoponrl mnpeneiibHele C12-C19 (B
nepecueTe Ha C); PacTBOopuUTesb
PIIK-265II) (10)
2902 |B3BemeHHble yacTulel (116) 0.5 0.15 3 0.05292 1.008 6.72 6.72
2904 [MasyTHas 30Jla TelJIOBJIEKTPOCTaHUUM 0.002 2 0.002007 0.01055 8.6874 5.275
/B nepecdeTe Ha BaHazwmii/ (326)
2908 |[leib HeopTaHMUeckas, colepxallas 0.3 0.1 3 4.622426 34.6869 346.869 346.869
IOBYOKMCH KpemHUs B %: 70-20 (wmamoT,
LIeMeHT, IBJIb LIEMeHTHOTI'O
IPOM3BOANCTBA — IJIMHA, IJIMHUCTHIM
cJlaHell, IOMEHHEIM LIuJlak, IIeCOK,
KJIVHKEP, B30Ja, KpeMHe3eM, 30Jia
yIJIeEM KasaxXCTaHCKUX MEeCTOPOXIESHUN)
(494)
2930 |[Meb abpasmBHasa (Kopyun Oeweli, 0.04 0.0056 0.06516 1.629 1.629
MounokopyHn) (1027%)
BCET O: 9.10716082|108.94300252 3875.3]1343.05327
puMmeuyaumsa: 1. B kojoHke 9: «M» — BubBpoc 3B, T/rom; «IIIOK» — IIOKc.c. unu (npu orcyTcTBum [NIKc.c.) NOKM.p. uiu (OpM OTCYTCTBUU

MIKM.P.)
2. Cnoco® COPTUPOBKM:

OBYB;»a» — KOHCTaHTa,

IO BO3pacTaHM kKoma 3B

(xkoJytoHka 1)

3aBUCAllasg OT KJlacca oOlacHocTu 3B

1%
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Tabmuua 3.3

Axroray, TOO «KAZ Minerals Aktogay» (KA3 MumHepan3 AKTOTay) (Iepmuoll CTPOUTEJLCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [[lapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHUKA
[Ipo 3arpA3HARIMX BEUeCTB | 4acoB [MCTOUWHMKA BHIOpPOCA (10 Mep Ta |MeTp |[Ha BBIXOIE M3 MCT.BHOpOCa Ha KapTe-cxeMme, M
n3B [ex pPaboTE BPeIHEX BeWwecTB |ucT | wucT.|lcTou |yCcThbsa
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUEUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xoHua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
001 CusaTue 1 4380|HeOopPTaHMBOBAHHEIM 1|7001 3 3000 1000 1 1
IOUBEHHOT'O CJIOSA MCTOYHUK
BeIBO3 1 4380
IIOYBEHHOT'O CJIOS
Ha OTBaJ
BacHnKa 1 4380
MaTepuasa IJs
KOHQUT'YypaLumn
OCHOBAaHUSA
KapbepHas 1 4380
TEeXHUKA
ABTOTPAHCHOPT ( 1 4380
TBELJIEHUE)
004 T'azocBapka 1 1460|HeOpPTaHMBOBAHHEM 117002 3 1300 700 1 1
T'azopeska 1 200|ncTOUYHUK

67
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[lapaMeTpH BHOPOCOB 3aTPASHAKIMX BelecTB B aTMochepy misa pacuera I[IIB ma 2018 roxm

Aaro3ckuil paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 Muuepasns AKToram) (mepmon CTPOUTEJLCTBA)

Ho- HauMeHOBaHMe |BemecTra CpenHasa Kon BEIOPOCEl 3aTpsA3HAOILMX BEUECTB
Mep Tas3004YMCTHEIX [[IO KOTOpP. OkcIlyaT |[Be- HauMeHOBaHME
NCT. YCTaHOBOK NPOM3BOL. CreneHb me- BellecTBa
BHO—| M MEpPONPUATUM [T'-0UMCTKa oumcTku/ [cTBa r/c M1 /M3 T/T0L Toxn
poca| o CcokpalleHMIoO |k—T ofecH | max.crTen noc-
BEIDPOCOB rasoo-1m % OUMCTKUS TIIKE
HUS
[1I1B
8 18 19 20 21 22 23 24 25 26
7001 0301|AzoTa (IV) mumoxkcunm ( 0.1034 0.372
AzoTa mmuokcum) (4)
0304|AzoT (II) oxcun ( 0.0168 0.0605
AsoTa okcum) (6)
0328|Yroepoxn (Caxa, 0.0501 0.1803
Yryepon uepHBl) (
583)
0330(Cepa mmoxcunm ( 0.006406 0.2327

AHTUOPUI CEPHUCTHI,
CepHucTett raz, Cepa
(IV) oxcum) (516)

0337|Yroepon oxcunm (OKmCHb 0.323 1.163
yTJepona, YTapHbI
raz3) (584)

0703|Bens/a/nupen (3, 4- 0.000001034 0.00000372
Bensnupex) (54)

2732|Kepocun (654%) 0.097 0.349

2908|llbuib HeOPTAaHMUYECKasd, 1.22345 13.768

cozepxalas IOBYOKMCH
KpeMHUS B %: 70-20 (
mwaMoT, LIEMEHT, IbUIb
LIEMEHTHOTO
IPOMU3BOLCTBA —
TJIMHA, TJIMHWUCTHM
cJlaHell, IOMEHHEBIN
mjaxk, I[ecok,
KJIMHKEPp, 30J1a,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX
MecTopoxneHmy) (494)
7002 0123|Xemeso (II, III) 0.03204 0.09608
okcunel (mmXeseso

0§
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Tabmnua 3.3

pay3 AkToTral) (Iepuoll CTPOMUTEJILCTBA)
JICTOUHVMKM BEIOEJIEHUSA Yucio HauMeHOBaHMe Umc | Ho- |Beico |IOma- [[lapaMeTpsl ras0BO3n.CMEeCHU KoopmmHaTEl MCTOUHMKA
[Ipo 3arpsA3HAIMX BeWleCTB [ YacoB [MCTOUWHMKA BHOpOCA |JI0 Mep Ta [MeTp |Ha BEIXOZIE M3 MCT.BHOpPOCA Ha KapTe-cxeMme,
n3B |lex paboTE BPEeOHEIX BeElecTB |ucT | wucT.|lcTod |[yCcThbsa
oxnc HavmveHoBaHue |Komm B BuO | BeIO—-|HMKA |TpyOml| cCkKO-|oBBem Ha 1 TeM— [ToOueuHOTO MCTOY. 2-T0 KOHLA JIMH.
TBO yecT ron po-| poca|eubpo pocTh |Tpy6y, M3/c| mep. |/l-ro xoHua JsmH. |/OJuHaA, WHMPUHA
BO ca ca,M M M/c oC /LeHTpa Ioman- JI0mManHOT O
NCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
CBapoOyuHEEe 1 1770
pPab®oTE
CBapoOyUHHEe 1 2000
pPaboTE

TS
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39PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTpH BHOPOCOB 3aTPA3HAKIMX BelecTB B aTMochepy misa pacuera I[IIB ma 2018 roxm

Aaro3ckuil paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 Muuepasns AKToram) (mepmon CTPOUTEJLCTBA)

Ho- HauMeHOBaHMe |BemecTra CpenHasa Kon BEIOPOCEl 3aTpsA3HAOILMX BEUECTB
Mep Tas3004YMCTHEIX [[IO KOTOpP. OkcIlyaT |[Be- HauMeHOBaHME
NCT. YCTaHOBOK NPOM3BOL. CreneHb me- BellecTBa
BHO—| M MEpPONPUATUM [T'-0UMCTKa oumcTku/ [cTBa r/c M1 /M3 T/T0L Toxn
poca| mo cokpameHuo [k-T obecn max.cren noc-—
BEIDPOCOB rasoo-1m % OUMCTKUS TIIKE
HUA
1B
8 18 19 20 21 22 23 24 25 26

Tprokcun, Xesesa
okcun) /B mepecueTe
Ha xeJjeso/ (274)
0l43|MapraHel M ero 0.0016326 0.00916
coenuHeHus /B
rnepecueTe Ha
MapraHua (IV) oxcun/

(327)

0301|AzoTa (IV) mmoxkcunm ( 0.014413 0.0366
AzoTa mmokcum) (4)

0337|Yrnepon oxcun (OKMChH 0.02114 0.0631
yrjepona, YTapHBENU
ras) (584)

0342|dTopucTEe 0.0006837 0.00478
razoobpasHele

coemuHeHus /B
nepecuere Ha odTop/ (
617)

0344 |dTopnas 0.000556 0.004
HeOpraHM4YeCKue IIJIOXO
pacTeopuMEEe — (
aJIIoMMHKSA dTopunm,
KaapLuua dropmno,
HaTpusa
rekcadTopasioMmuHaT)
dTOopPUIOL
HEeOpTraHMUYEeCKUEe IIJIOXO
pacTBopMMEE /B
nepecuere Ha ¢TOp/)
(615)

2908|lIbLIE HeOPT'aHMUECKad, 0.000556 0.004
cozmepxamas IOBYOKUCH

¢S
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Tabmnua 3.3

Aarosckuit pamoH, n. AxrToral, TOO «KAZ Minerals Aktogay» (KA3 MuHepasns AKToral) (mepuon CTPOUTEJILCTBA)
JICTOUHVMKM BEIOEJIEHUSA Yucio HauMeHOBaHMe Umc | Ho- |Beico |IOma- [[lapaMeTpsl ras0BO3n.CMEeCHU KoopmmHaTEl MCTOUHMKA
[Ipo 3arpsA3HAIMX BeWleCTB [ YacoB [MCTOUWHMKA BHOpOCA |JI0 Mep Ta [MeTp |Ha BEIXOZIE M3 MCT.BHOpPOCA Ha KapTre-cxeme, M
n3B |lex paboTE BPEeOHEIX BeElecTB |ucT | wucT.|lcTod |[yCcThbsa
oxnc HavmveHoBaHue |Komm B BuO | BeIO—-|HMKA |TpyOml| cCkKO-|oBBem Ha 1 TeM— [ToOueuHOTO MCTOY. 2-T0 KOHLA JIMH.
TBO yecT ron po-| poca|eubpo pocTh |Tpy6y, M3/c| mep. |/l-ro xoHua JsmH. |/OJuHaA, WHMPUHA
BO ca ca,M M M/C oC /ueHTpa nJjoman- JIOWAIHOT O
NCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
004 [IokpaCOYHHE 1 1460|HeOopTaHM30BAaHHEIM 1{7003 2 2000 1200 1 1
pPaboTEL MCTOYHUK
[IoxkpaCoOYHEIE 1 1460
pPaboTEL
[IoxpaCoOYHLEEe 1 1460
pPaboTE
[IoxpaCoOYHEEe 1 1460
pPaboTE
[IoxpaCoOYHLEEe 1 1460
pPaboTE
004 BuTyMONIaBUIIbHA 1 1460|HeOopTaHMB0OBaHHEI 1|7004 2 3200 1500 1 1
g yCTaHOBKA MICTOYHUK

€9
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3PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTps BHIOPOCOB 3aTrpsA3HAKIMX BeleCTB B aTMocdepy mna pacdera IIIB Ha 2018 rTogm
Agros3ckuit paloH, n. AxrToray, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKToTral) (mepmon CTPOUTEJILCTBA)
Ho- HamMeHoBaHMe |BemecTBa CpenHasa Kon BHIOPOCEl 3aTr'pA3HANINMX BeELeCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OkcIlyaT |[Be- HauMeHOBaHME
UCT. YCTaHOBOK IPOU3BOI. CreneHb me- BelecTBa
BHIO-| M MepompuaTuil |r-oumcTka | oumcTku/ |CcTBa r/c M1 /M3 T/T0L Ton
poca| IO cokpalleHMio [Kk-T ofecmn| max.cTenl noc-—
BEIDPOCOB rasoo-1 % OUUCTKUS TVIXE
HUS
[1I1B
8 18 19 20 21 22 23 24 25 26
kpeMHMa B $: 70-20 (
mamMoT, LIEMEHT, IbUIb
LLEMEHTHOTO
IpoM3BOOCTBa —
TJIMHa, TJIMHVMCTHIA
cJlaHell, IOMEeHHEBIV
mjak, IIeCOK,
KJIMHKEep, 3o0Ja,
KpeMHeseM, 30Ja
yTJIeV KasaxXCTaHCKUX
MecTopoxIeHut) (494)
7003 06l6|IumeTnnOeH30J (CMECh 0.4208 2.25
o—-, M-, II- M30OMEPOB)
(203)
0621 |MeTnnbenszoma (349) 1.0472 5.56
1210(ByrunaueraT ( 0.2346 1.2467
YKCYCHOM KMCJIOTEL
OyTuiioBet 20mp) (
110)
1401|lIponaH-2-0H (ALIETOH) 0.5233 2.781
(470)
1411 |IukjorekcaHoH (654) 0.1468 0.783
2752|Yanr-couput (1294%*) 0.0833 0.45
7004 0301|AzoTra (IV) mmoxcun ( 0.01912 0.1005
AsoTa pgmokcunm) (4)
0330(Cepa mmoxcunm ( 0.0559 0.294
AHTUOPUI CEPHUCTHI,
CepHucTeM raz, Cepa
(IV) oxcunm) (516)
0337|Yrnepon oxcunm (OxmChb 0.1322 0.695

yrJjepona, YT'apHBI
ras) (584)

54
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Tabmuua 3.3

Aaros3ckui paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKToral) (mepmon CTPOUTEJILCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [llapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHMKA
[Ipo 3arpA3HARIMX BEleCTB | 4acoB [MCTOUWHMKA BHIOpOCA [J10 Mep Ta |MeTp |[Ha BBIXOIE M3 MCT.BHOpOCa Ha KapTe-cxeMme, M
n3B [ex pPaboTE BPEeIHEX BelWeCcTB |uUCT ucT. [VicTou |yCcThbsa
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUeUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xonua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
004 PaboTe C 1 1460|HeOopTaHM30BAaHHEIM 1{7005 2000 1500 1 1
VHEP THEIMU VCTOUHUK
MaTepuasamm (
meOeHb)
PaboTe C 1 1460
VIHEP THBIMU
MaTepragamm (
[II'c)
PaboTe C 1 1460
VIHEP THBIMU
MaTepuasgamm (
LIEeMEeHT)
PaboTe C 1 1460
VIHEP THEIMU
MaTepuasgamm (
IIECOK)
004 ABTOTpPaAHCIOPT 1 1460|HeOopTaHMBOBAHHEI 1|7006 2 3500 2000 1 1
VICTOUHUK

GS



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment
9PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTps BHIOPOCOB 3aTrpsA3HAKIMX BeleCTB B aTMocdepy mna pacdera IIIB Ha 2018 rTogm

AsaTo3CKMM paroH, . Axkrtoran, TOO «KAZ Minerals Aktogay» (KA3 MuHepas3 AkToTam) (Iepuol CTPOUTEJILCTBA)

Ho- HamMeHoBaHMe |BemecTBa CpenHasa Kon BHIOPOCEl 3aTr'pA3HANINMX BeELeCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OkcIlyaT |[Be- HauMeHOBaHME
NCT. YCTaHOBOK IPOM3BOL . CreneHb me-— BelecTBa
BHIO-| M MepompuaTuil |r-oumcTka | oumcTku/ |CcTBa r/c M1 /M3 T/T0L Ton
poca| mo cokpameHuo [k-T obecn max.cren noc-
BEIDPOCOB rasoo-1 % OUUCTKUS TVIXE
HUA
IIaB
8 18 19 20 21 22 23 24 25 26
2754|Ankans C12-19 /B 0.001903 0.01
nepecuere Ha C/ (
YTJIeBOLOPOIEL

npenesnbHele C12-C1l9 (
B nepecuere Ha C);
Pacreopuresns PIK-
265I) (10)
2904|MasyTHaa 3oJa 0.002007 0.01055
TEeNJIOBJIEKTPOCTAHLMMI
/B mnepecueTe Ha
BaHammit/ (326)

7005 2908|lleie HeOpTaHMYeckasd, 2.54102 9.4206
comepxamas IOBYOKMUCH
KpeMHUS B $: 70-20 (
maMoT, LIeMeHT, IBUIb
LIEMEHTHOTO
IPOM3BOLCTBA —
TJIMHA, TJIMHUCTHIM
CJlaHell, OOMEHHHM
miak, IIeCoK,
KJIMHKEep, 30Ja,
KpeMHeseM, 30Ja
yTJiey Ka3axCTaHCKUX

MecTopoxneHmy) (494)
7006 0301|AzsoTa (IV) muoxkcunm ( 0.0299126 0.1837775
AsoTa pmokcun) (4)
0304|A30T (II) oxcum ( 0.00486193 0.0298655
AsoTa okcmm) (6)
0328(Yrmepon (Caxa, 0.0026392 0.01749122

99
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Tabmuua 3.3

Aaros3ckui paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKToral) (mepmon CTPOUTEJILCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [[lapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHMKA
[Ipo 3aTPABHANINMX BEIEeCTB | YacOoB [MCTOYHMKA BHOpPOCA |JI0 Mep Ta |MeTp |Ha BHXOIe M3 MCT.BHOpOCa Ha KapTe-cxeMe, M
n3B [ex pPaboTE BPeIHEX BeWwecTB |ucT | wucT.|lcTou |yCcThbsa
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUeUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xonua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
004 PyuHOM 1 1460|HeopTaHN30BaHHBI 1{7007 2 500 1600 1 1
BIIEKTPOUHCTPYME VICTOUHUK
HT
OTpe3HEHE CTaHKU 1 1460
TokapHEE CTaHKM 1 1460
CBEpPIIMIIL HEM 1 1460
CTaHOK
3aTOUHOM CTAaHOK 1 1460
005 MecTo pasTrpy3KM 1 8760[(HeopraHM30BaHHEIN 117008 2 3200 1700 1 1
Y CKJIIAOUPOBAHUS VICTOUHUK
mebHsa
MecTOo pas3Trpy3KMu 1 8760
¥ CKJIaOUPOBaHUSA
rc

LS



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment
3PA v2.5 TOO «TITECO» Tabmmua 3.3

[lapaMeTps BHIOPOCOB 3aTrpsA3HAKIMX BeleCTB B aTMocdepy mna pacdera IIIB Ha 2018 rTogm

AsaTo3CKMM paroH, . AxToran, TOO «KAZ Minerals Aktogay» (KA3 MuHepas3 AkToTal) (Iepuol CTPOUTEJILCTBA)

Ho- HamMeHoBaHMe |BemecTBa CpenHasa Kon BHIOPOCEl 3aTr'pA3HANINMX BeELeCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OkcIlyaT |[Be- HauMeHOBaHME
NCT. YCTaHOBOK IPOM3BOL . CreneHb me- BelleCcTBa
BLIO—-| M MepompuaTuii |r-oumcTka | oumcTku/ |CcTBa r/c M1 /M3 T/T0L Ton
poca| mo cokpameHuo [k-T obecn max.cren noc-
BEIDPOCOB rasoo-1 % OUUCTKUS TVIXE
HUSA
1B
8 18 19 20 21 22 23 24 25 26
Yryepon uepHbl) (
583)
0330(Cepa mmoxcunm ( 0.0062212 0.0367083

AHTUOPUI CEPHUCTEHI,
CepHuctTeM raz, Cepa
(IV) oxcumm) (516)

0337|Yrnepon oxcunm (OxmcChb 0.11877 0.63177
yTJjepona, YT'apHBI
rasz) (584)

2704|Bensun (HebTsaHOMI, 0.003947 0.02127

MaJIOCEPHUCTHIA) /B
rnepecueTe Ha
yrayepoxn/ (60)

2732|Kepocun (654%) 0.01757 0.0874149

7007 2902|B3BeleHHEIE YaCTULEL  ( 0.05292 1.008
116)

2930(lleuie abpaszmuBHag ( 0.0056 0.06516

KopyHnn OGeumlit,
MoHokOpyHn) (1027%)

7008 2908|lleuib HeOpPTaHMUeCKas, 0.83723 4.7683
comepxamas IOBYOKMCH
KkpeMmHUS B $: 70-20 (
maMoT, ILIeMeHT, IIbUIb
LIEMEHTHOTO
IPOM3BOIACTBA —
TJIMHA, TJIMHWUCTHM
cJlaHell, OOMEHHEI
mIak, I[IeCOK,
KJIMHKEp, 305a,

89
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Tabmuua 3.3

TOO «KAZ Minerals Aktogay» (KA3 MumHepasn3 AKToOTaly) (Iepmuoll CTPOUTEJLCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [[lapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHMKA
[Ipo 3arpA3HARIMX BEleCTB | 4acoB [MCTOUWHMKA BHIOpOCA [J10 Mep Ta |MeTp |[Ha BBIXOIE M3 MCT.BHOpOCa Ha KapTe-cxeMme, M
n3B [ex pPaboTE BPEeIHEX BelWeCcTB |uUCT ucT. [VicTou |yCcThbsa
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUeUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xonua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
006 Pesepsyap 1 1460|HeOopPTaHMBOBAHHEI 117009 2 3400 2000 1 1
OU3eJIbHOT'O VCTOUHUK
TOIJIMBA
007 BypoBrEe paboTH 1 1460|HeOopPTaHVBOBAHHEI 117010 2 3500 1800 1
B3peIBHEIE pabOTH 1 1460[MCTOUYHUK

69



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment
9PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTps BHIOPOCOB 3aTrpsA3HAKIMX BeIEeCTB B aTMocdepy mna pacdetTa I[IIB Ha 2018 roxm

AsaTo3CKMM paroH, . AxToran, TOO «KAZ Minerals Aktogay» (KA3 MuHepas3 AkToTal) (Iepuol CTPOUTEJILCTBA)

Ho- HamMeHoBaHMe |BemecTBa CpenHasa Kon BHIOPOCEl 3aTr'pA3HANINMX BeELeCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OkcIlyaT |[Be- HauMeHOBaHME
UCT . YCTaHOBOK NPOU3BOL. CreneHb me-— BelecTBa
BHIO-| M MepompuaTuil |r-oumcTka | oumcTku/ |CcTBa r/c M1 /M3 T/T0L Ton
poca| mo cokpameHuo [k-T obecn max.cren noc-
BEIDPOCOB rasoo-1 % OUUCTKUS TVIXE
HUA
IIaB
8 18 19 20 21 22 23 24 25 26

KpeMHeseM, 30Ja
yIJIeV KasaxCTaHCKUX
MecTopoxImeHut) (494)
7009 0333|CepoBomopon ( 0.00002316 0.00001252
Inrmunpocynbdun) (
518)

2754 |Ankaner C12-19 /B 0.00825 0.0044¢6
nepecuere Ha C/ (
YTJIeBOOOPOOEL
npenenbHele C12-Cl9 (
B nepecueTre Ha C);
Pacrropuresns PIK-
265I) (10)

7010 0301|AzsoTa (IV) mumoxkcunm ( 6.86
AzoTa mmokcum) (4)
0304|Az0oT (II) okxcun ( 1.114
AzoTa okxcun) (6)
0337|Yrnepon oxcun (OKMChH 6.21
yrjepona, YTapHBEU
ras) (584)
2908|lle1b HeOpTaHMyeckas, 0.02017 6.726
comepxalas IBYOKMUCH
KpeMHUS B %: 70-20 (
mwaMoT, LIEMEeHT, IIbUIb
LIEMEHTHOTO
IPOMU3BOIACTBA -
TJIMHA, TJIMHWUCTHM
cJlaHell, OOMEHHEI
mjaxk, I[ecok,
KJIMHKEp, 305a,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX

09
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Tabmuua 3.3

Aaros3ckui paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKToral) (mepmon CTPOUTEJILCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [[lapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHMKA
[Ipo 3arpA3HARIMX BEleCTB | 4acoB [MCTOUWHMKA BHIOpOCA [J10 Mep Ta |MeTp |[Ha BBIXOIE M3 MCT.BHOpOCa Ha KapTe-cxeMme, M
n3B [ex pPaboTE BPeIHEX BeWwecTB |ucT | wucT.|lcTou |yCcThbsa
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUeUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xonua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
004 PesepsrHasa [5C 2920|HeopTaHM30BAHHEM 117011 2 1500 800 1 1
MCTOUYHUK
002 T'eHepPaTOPEL 15 2700|HeOpPTraHM30BAaHHEI 117012 2 2200 1200 1 1
Bos3nyiHbe 3 540(ucTouHuk
KOMIIPE CCOPEBL
BupauroHHBI 2 360
annapat (
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9PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTps BHIOPOCOB 3aTrpsA3HAKIMX BeHIEeCTB B aTMocdepy mna pacdeta I[IIB Ha 2018 ronm

AsaTo3CKMM paroH, . AxToran, TOO «KAZ Minerals Aktogay» (KA3 MuHepas3 AkToTal) (Iepuol CTPOUTEJILCTBA)

Ho- HamMeHoBaHMe |BemecTBa CpenHasa Kon BHIOPOCEl 3aTr'pA3HANINMX BeELeCTB
Mep Ta300UYMCTHEX [[IO KOTOP. OkcIlyaT |[Be- HauMeHOBaHME
UCT. YCTaHOBOK IPOU3BOI. CreneHb me- BelecTBa
BHIO-| M MepompuaTuil |r-oumcTka | oumcTku/ |CcTBa r/c M1 /M3 T/T0L Ton
poca| o cokpaleHMo [k-T obecn max.creln moc-
BEIDPOCOB rasoo-1 % OUUCTKUS TVIXE
HUSA
1B
8 18 19 20 21 22 23 24 25 26
MecTopoxImeHut) (494)
7011 0301|AzoTa (IV) mumoxkcunm ( 0.4 4.2
AzoTa mmuokcum) (4)
0304|Az0oT (II) oxcun ( 0.52 5.4¢6
AsoTa okcum) (6)
0328|Yroepoxn (Caxa, 0.0667 0.7
Yryepon uepHBl) (
583)
0330(Cepa mmoxcunm ( 0.1333 1.4

AHTUOPUI CEPHUCTHI,
CepHucTett raz, Cepa
(IV) oxcumm) (516)
0337|Yroepon oxcun (OKMCH 0.333 3.5
yTJepona, YTapHbI
rasz) (584)
1301|Ipon-2-en-1-ane ( 0.016 0.168
AKpOJIeMH,
Axpuinanbnerun) (474)
1325|Popmanbmernn  ( 0.016 0.168
MeTaHasb) (609)
2754 |Ankaner C12-19 /B 0.16 1.68
nepecuere Ha C/ (
YTJIeBOOOPOObL
npenesnbHele C12-C19 (
B nepecuere Ha C);
Pacreropurens PIIK-

265I) (10)
7012 0301|AzsoTa (IV) muoxkcunm ( 0.0095903 6.75
AsoTa pmokcun) (4)
0304|Az0oT (II) oxcunm ( 0.012465 8.775
AsoTa okcmm) (6)
0328(Yrmepon (Caxa, 0.0009023 1.05

29
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Tabmuua 3.3

(KA3 MuHepaJs3 AKTOTray) (Iepmon CTPOUTEJIbCTBA)
VICTOUHMKM BHIOEJIEHUS Uuciio HamMeHOBaHMUE Uuc Ho- [Brico [IOma- [[lapaMeTps I'a30BO31.CMeCHU KoopomHaTE MCTOUYHMKA
[Ipo 3arpA3HARIMX BEleCTB | 4acoB [MCTOUWHMKA BHIOpOCA [J10 Mep Ta |MeTp |[Ha BBIXOIE M3 MCT.BHOpOCa Ha KapTe-cxeMme, M
3B |Jex pPaboTE BPEeIHEX BeWecTB |UCT ucT . |YicTou |yCThs
onc HamMeHOBaHMe Konm B BLIO BBIO—|HMKA |TpyOH cko—-|oBbweMm Ha 1 TeM— |TOUeUHOT'O MCTOU. 2-T0 KOHIA JIMH.
TBO yecT Tom po-| pocal|Bebpo pocThb [TpyBy, M3/c| mep. |/l1-ro xonua smH. |/OavHa, WUpUHA
BO ca ca,M M M/C oC /UeHTpa MJoman—- JIOWAaIHOT'O
UCT. Horo mcTouHMKA MCTOUHMKA
X1 Y1 X2 Y2
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
ou3eJib)
BuBOpalMOHHBINM 3 540
annapat (
OEeH3WH)

€9
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39PA v2.5 TOO «TITECO» Tabmmua 3.3
[lapaMeTpH BHOPOCOB 3aTpPSA3HAKIMX BelecTB B aTMochepy misa pacuera I[IIB ma 2018 roxm

Aaro3ckuil paroH, n. Axrvorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AKToram) (mepmon CTPOUTEJLCTBA)

Ho- HamMveHoBaHMe |BemecTra CpenHada Kon BEIOPOCE 3aTrpA3HANLMX BeELIEeCTB
Mep Ta3004YMCTHEIX [[IO KOTOpP. OkcIlyaTr |[Be- HauMeHOBaHMe
NCT. YCTaHOBOK NPOM3BOL. CreneHb me- BelecTBa
BEIO—| M MepONpMATHUN |T-O4YMCTKA oumcTky/ [cTBa T/c Mr /M3 T/TO0L T'on
poca|l no cokpalmeHuwn |[K-T obecn max.cTren moc-
BEIODPOCOB Tasoo-1 % OUMCTKUS TIVIXE
HUA
IIaB
38 18 19 20 21 22 23 24 25 26
Yronepon udepHBM) (
583)
0330|Cepa mmoxcunm ( 0.00180064 2.1

AHTUOPUL CEPHUCTHI,
CepHucTeM raz, Cepa
(IV) oxcumm) (516)
0337|Yrnepon oxcun (OKMChH 0.0079816 5.625
yrjepona, YTapHBEU
ras) (584)
1301|Ipon-2-en-1l-amnp ( 0.00021673 0.252
AKpPOJIEUH,
Axpunanbnerun) (474)
1325|0opmanbmernn ( 0.00021673 0.252
MeraHasnb) (609)
2754 |Ankander C12-19 /B 0.0021673 2.52
nepecuere Ha C/ (
YTJIJ1eBOOoOp OOl
npenesnbHele C12-C19 (
B nepecyere Ha C);
Pacreopuresns PIK-
265I) (10)
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SPA v2.5 TOO «TITECO» Tabmanua 3.6
HopMaTyBE BHIOPOCOB BaTpPSA3HANIMX BEIECTB B aTMOChepy MO NPennpusTHio

AaTo3ckuit pamoH, n. AxTorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepasns AkToral) (Iepron CTPOUTENLCTBA) — 0e3 yueTa aBTOTPAHCIOPTa
Ho- HopmaTueel BHIOPOCOB 3aTpPA3HANIMX BELIECTB
Mep
[IpOM3BOILCTBO nuc- CyWEeCTBYyWIEee I0JIOXEHE ron
1ex, ydacToK TOU-— Ha 2018 rTon Ha 2019 ronm Ha 2020-2022 roma II IB noc-—
HUKA TIIXE
Kom m HamMeHOBaHUe BBEIO— r/c T/T0m rv/c T/TO0n r/c T/T0m r/c T/TO0n HUS
3aTrpPA3HAKRIIEIO BelleCcTka [poca I1IB
1 2 3 4 5 6 7 38 9 10 11
HeopraHms3O0Ba®HHTEe M CTOUYUHMUE KU
(0123) Xemeszso (II, III) okcumel (omXemeso Tpuokcuim, Xejesa okcum) /B nepecuere Ha (274)
Crpouresnsuas miomanxa | 7002] | | 0.03204| 0.09608| 0.03204] 0.09608| 0.03204| 0.09608] 2019
(0143) MaprasHelu M eTro coemyHeHus /B nepecdeTe Ha Maprauua (IV) oxkcun/ (327)
Crpouresnsuas miomanxa | 7002] | | 0.0016326| 0.00916] 0.0016326| 0.00916] 0.0016326| 0.00916] 2019
(0301) Azora (IV) muokcun (Azora guokcum) (4)
OBopynoBaHme 7012 0.0095903 6.75 0.0095903 6.75 0.0095903 6.7512019

paboTapiee Ha
IM3eJIbHOM TOILJIMBE

CrpouTesbHasa njomanka 7002 0.014413 0.0366 0.014413 0.0366 0.014413 0.0366[ 2019
7004 0.01912 0.1005 0.01912 0.1005 0.01912 0.1005(2019
7011 0.4 4.2 0.4 4.2 0.4 4.212019

BypoBEle U B3PHIBHEE 7010 6.86 6.86 6.86[2019

pPaboTEL

(0304) Asmsor (II) oxcmn (As3oTa okxcum) (6)

ObopynoBaHMe 7012 0.012465 8.775 0.012465 8.775 0.012465 8.77512019

paboramuee Ha
OU3EJIbHOM TOIJIMBE

CrpouTesbHaAsa ILJIoMalKa 7011 0.52 5.46 0.52 5.46 0.52 5.46(2019
BypOBEE 1 B3PEIBHEIE 7010 1.114 1.114 1.114]2019
paboTEL
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SPA v2.5 TOO «TITECO» Tabmanua 3.6
HopMaTyBE BHIOPOCOB BaTpPSA3HANIMX BEIECTB B aTMOChepy MO NPennpusTHio

AaTo3ckuit pamoH, n. AxToral, TOO «KAZ Minerals Aktogay» (KA3 MuHepasns AKToral) (Iepron CTPOUTENLCTBA) — 0e3 yueTa aBTOTPAHCIOPTa
Ho- HopmaTueel BHIOPOCOB 3aTpPA3HANIMX BELIECTB
Mep
[IpOM3BOILCTBO nuc- CyWEeCTBYyWIEee I0JIOXEHE ron
1ex, ydacToK TOU-— Ha 2018 rTon Ha 2019 ronm Ha 2020-2022 roma II IB noc-—
HUKA TIIXE
Kom m HamMeHOBaHUe BBEIO— r/c T/T0m rv/c T/TO0n r/c T/T0m r/c T/TO0n HUS
3aTrpPA3HAKRIIEIO BelleCcTka [poca I1IB
1 2 3 4 5 6 7 38 9 10 11
HeopraHms3O0Ba®HHTEe M CTOUYUHMUE KU
(0123) Xemeszso (II, III) okcumel (omXemeso Tpuokcuim, Xejesa okcum) /B nepecuere Ha (274)
Crpouresnsuas miomanxa | 7002] | | 0.03204| 0.09608| 0.03204] 0.09608| 0.03204| 0.09608] 2019
(0143) MaprasHelu M eTro coemyHeHus /B nepecdeTe Ha Maprauua (IV) oxkcun/ (327)
Crpouresnsuas miomanxa | 7002] | | 0.0016326| 0.00916] 0.0016326| 0.00916] 0.0016326| 0.00916] 2019
(0301) Azora (IV) muokcun (Azora guokcum) (4)
OBopynoBaHme 7012 0.0095903 6.75 0.0095903 6.75 0.0095903 6.7512019

paboTapiee Ha
IM3eJIbHOM TOILJIMBE

CrpouTesbHasa njomanka 7002 0.014413 0.0366 0.014413 0.0366 0.014413 0.0366[ 2019
7004 0.01912 0.1005 0.01912 0.1005 0.01912 0.1005(2019
7011 0.4 4.2 0.4 4.2 0.4 4.212019

BypoBEle U B3PHIBHEE 7010 6.86 6.86 6.86[2019

pPaboTEL

(0304) Asmsor (II) oxcmn (AsoTa okxcum) (6)

ObopynoBaHMe 7012 0.012465 8.775 0.012465 8.775 0.012465 8.77512019

paboramuee Ha
OU3EJIbHOM TOIJIMBE

CrpouTesibHaAsa ILJIOMalKa 7011 0.52 5.46 0.52 5.46 0.52 5.46(2019
BypOBEE 1 B3PEIBHEIE 7010 1.114 1.114 1.114]2019
paboTEL
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SPA v2.5 TOO «TITECO» Tabmanua 3.6
HopMaTyBE BHIOPOCOB BaTpPSA3HANIMX BEIECTB B aTMOChepy MO NPennpusTHio

AaTo3ckuit pamoH, n. AxTorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepasns AkToral) (Iepron CTPOUTENLCTBA) — 0e3 yueTa aBTOTPAHCIOPTa
Ho- HopmaTueel BHIOPOCOB 3aTpPA3HANIMX BELIECTB
Mep
[IpOM3BOILCTBO nuc- CyWEeCTBYyWIEee I0JIOXEHE ron
1ex, ydacToK TOU-— Ha 2018 rTon Ha 2019 ronm Ha 2020-2022 roma II IB noc-—
HUKA TIIXE
Kom m HamMeHOBaHUe BEIO— r/c T/TOn r/c T/T0m r/c T/TO0nI r/c T/T0m HUS
3aTrpPA3HAKRIIEIO BelleCcTka [poca I1IB
1 2 3 4 5 6 7 38 9 10 11
(0342) dropucTee razoobpasHbe coenuHeHus /B rnepecuere Ha bTop/ (617)
Crpourenbhas momanxa | 7002] | | 0.0006837| 0.00478] 0.0006837| 0.00478] 0.0006837| 0.00478] 2019
(0344) dTopuIE HEeOPTaHMUECKME IJIOXO PpacCTBOPMMBEIE — (aJIIoMMHMA QTopmm, Kajlbumsa drTopmn, (615)
CrpouTesnbuas nijomanxa | 7002] | |  0.000556] 0.004| 0.000556| 0.004]  0.000556] 0.004]| 2019
(0616) IOumermnbenzos (cmMecb O-, M—, II- m3oMepoB) (203)
CrpouTesnbuas nijomanxa | 7003] | | 0.4208| 2.25| 0.4208| 2.25| 0.4208] 2.25|2019
(0621) MeTmnubenszois (349)
CTpouTesnbhas nyjomanxa | 7003] | | 1.0472] 5.56| 1.0472| 5.56] 1.0472] 5.56|2019
(1210) ByTtmiaueraT (YKCYCHOM KMUCJIOTH OyTuioBel 30mp) (110)
CTpouTesnbhas nyjomanxa | 7003| | | 0.2346] 1.2467| 0.234¢| 1.2467| 0.2346] 1.2467/2019
(1301) Ipon-2-eH-l-anb (AxposierH, Axpuianbrerun) (474)
ObopynoBaHMe 7012 0.00021673 0.252] 0.00021673 0.252 0.00021673 0.252] 2019

paboramuee Ha
OU3EJIbHOM TOIUJIMBE

CrpouTesibHAS ILJIOMAaIKa 7011 0.016 0.168 0.01l6 0.168 0.016 0.168]2019
(1325) dopmanbrmerun (Meranans) (609)
ObopynoBaHMe 7012 0.00021673 0.252] 0.00021673 0.252 0.00021673 0.252]2019

paboTrapiee Ha
IM3EeJIbHOM TOIJIMBE
CrpouTesnbHasa mjomanka | 7011 0.016 0.168 0.016 0.168 0.016 0.168] 2019

L9
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HopMaTrBEl BEIOPOCOB 3arpA3HSNIMX BEIEeCTB B aTMochepy NO NPEennprsTUO

Tabmanua 3.6

Aaro3Cckuil paroH, n. AxrTorar, TOO «KAZ Minerals Aktogay» (KA3 MuHepass AkToran) (Iepuon CTPOUTENLCTBA) — 0e3 ydeTa aBTOTPAaHCIOPTa
Ho- HopMaTuBE BHIOPOCOB 3aTpPSA3HANIMX BEIEeCTB
Mep
[IpOM3BONCTBO nuc- CcylecTByollee [1OJIOXeHUe ron
uex, Yyd4acTOK TOY— Ha 2018 ron Ha 2019 ron Ha 2020-2022 rogma I 0B noc-—
HUKAa TUXEe
Kom m HauMMeHOBaHUE BEIO— rv/c T/T0n v/c T/T0n rv/c T/T0n r/c T/T0n HUS
3arpsA3HAKIETNO BemecTBa [poca 1B
1 2 3 4 5 6 7 8 9 10 11
(1401) Ipoman-2-ou (AuetoH) (470)
CTpouTesnbnas nyomanxa | 7003] | | 0.5233] 2.781| 0.5233| 2.781| 0.5233] 2.781] 2019
(1411) LukyorexcaHoH (654)
CTpouTesnbuas njomanxa | 7003] | | 0.1468] 0.783| 0.1468| 0.783| 0.1468] 0.783| 2019
(2752) Yanmr-coupur (1294%)
CTpouTesnbuas njomanxa | 7003] | | 0.0833] 0.45] 0.0833] 0.45] 0.0833] 0.45] 2019
(2754) Anxaner C12-19 /B mepecuere Ha C/ (YrmeBomoponw mnpenesbHue C12-C1l9 (B mepecuete (10)
ObopynoeaHue 7012 0.0021673 2.52 0.0021673 2.52 0.0021673 2.52] 2019
paboTapiee Ha
IM3eJIbHOM TOILJIMBE
CrpouTesnbHasa myomanka | 7004 0.001903 0.01 0.001903 0.01 0.001903 0.01f 2019
7011 0.16 1.68 0.16 1.68 0.16 1.68[2019
3anpaBkKa TEeXHUKU 7009 0.00825 0.00446 0.00825 0.00446 0.00825 0.00446( 2019
(2902) BapemeHHEe yacTuUsl (116)
Crpouresnsuas miomanxa | 7007| | | 0.05292] 1.008] 0.05292] 1.008| 0.05292] 1.008] 2019
(2904) MasyTHas 30Jla TENJODJIEKTPOCTAHUMNA /B nepecueTe Ha BaHammit/ (326)
Crpouresnsuas miomanxa | 7004| | 0.002007| 0.01055] 0.002007| 0.01055] 0.002007| 0.01055| 2019
(2908) IImip HeopraHMUeckas, comepXallas OBYOKMCH kKpeMHus B %: 70-20 (wamoT, uemeHT, (494)
CTpoOUTEJILCTBO 7001 1.22345 13.768 1.22345 13.768 1.22345 13.768[ 2019
cynbduUOHOTO 3aBoma C
MHPPaCTPYyKTYpPOM

68
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HOpMaTI/IBBI BbI@pOCOB 3arpA3HARIMX BEUEeCTB B aTMoc@epy 10 MNpennpmAaTUnio

Tabmauia 3.6

Asro3CkuM paroH, . Axrtoran, TOO «KAZ Minerals Aktogay» (KA3 MumHepas3 AKTOTalM) (Iepuol CTPOMUTEsSIbCTBa) — 0e3 yuyeTa aBTOTPAaHCIOPTa
Ho- HopMaTuBel BHIOPOCOB 3arpa3HAOIMX BEIECTB
Mep
[IpOoM3BOOCTBO nuc- CyWeCTBYyWIee II0JIOXKEHNE ron
uex, Yyd4YacCTOK TOU- Ha 2018 ronm Ha 2019 ronm Ha 2020-2022 roma I 0B moc-—
HUKA TIIXE
Kon u HamMeHOoBaHMe BHIO— r/c T/T0L r/c T/T0n r/c T/T0L r/c T/T0n HYS
3arpsa3HAKIETN0 BemecTBa [poca 1B
1 2 3 4 5 6 7 8 9 10 11
CrpouTesnbHasa mjomanka | 7002 0.000556 0.004 0.000556 0.004 0.000556 0.004] 2019
7005 2.54102 9.4206 2.54102 9.4206 2.54102 9.4206| 2019
MecTa pas3Tpy3kKu 7008 0.83723 4.7683 0.83723 4.7683 0.83723 4.7683(2019
CTPOUTEJIbHEIX
MaTepuasioB
BypOBEE ¥ B3PEIBHEIE 7010 0.02017 6.726 0.02017 6.726 0.02017 6.726( 2019
paboTE
(2930) Meuib abpas3mupBHas (KopyHnm Oegemi, MoHOKOPyHH) (1027%*)
CrpouTesibHaAsa ILJIOMalKa |7007 0.0056 0.06516 0.0056 0.06516 0.0056 0.06516[2019
VTOTO MO HEeOpTaHM30BAHHEM 9.10716082|108.94300252| 9.10716082|108.94300252| 9.10716082|108.94300252
MCTOUHUKAM :
T B e poeH e: 4.7847839 37.62985 4.7847839 37.62985 4.7847839 37.62985
T'asoobpasHEle, X M I K U €: 4.32237692 71.31315252| 4.32237692| 71.31315252| 4.32237692| 71.31315252
Bcero mo npennpusTHo: 9.10716082|108.94300252| 9.10716082|108.94300252| 9.10716082|108.94300252
T B epnoeoe: 4.7847839 37.62985 4.7847839 37.62985 4.7847839 37.62985
TazooBpas3HLHe, X MU I K U €: 4.32237692 71.31315252| 4.32237692| 71.31315252| 4.32237692| 71.31315252
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3.1.4 Impact during operation of the Sulphide Concentrator

The production capacity of the Sulphide Concentrator for the processing of ore is 25.0 million
tons per year.

The raw materials for the processing plant are sulphide copper-molybdenum ores from the
Aktogay deposit.

Sulphide ore processing at the Sulphide Concentrator will start in 2022.

During the operation of the main technological equipment, significant emissions occur from
the aspirating technological installations of the coarse crushing section and the ore-pebble crusher
building, from fugitive sources - raw material transfer units, conveyor racks, waste dumps, ore
stockpiles, trucks and tractors.

Atmosphere and air pollution.

Meteorological conditions leading to the accumulation of impurities determine a high potential
and, conversely, conditions favorable for dispersion determine a low potential of the atmospheric
pollution index. Potential atmospheric pollution is a combination of weather conditions that
determine the ability of the atmosphere to disperse emissions of harmful substances and form a
certain level of concentration of impurities in the surface layer.

Investigated area is located at a considerable distance from settlements and industrial sites.

The Aktogay field is located in a sparsely populated area. The settlements in the deposit area
are mainly located along the railway line. The nearest villages located in close proximity to the
facility are:

- Aktogay village 25 km west of the field;

- Shynyrau village 26 km east of the facility;

- Kopa village 32 km west of the facility.

Other settlements are located at a distance of: 38 km (settlement of Tarlauly), 56 km
(settlement of Karakol and Zhanama) from the field. The regional center Ayagoz is located northeast
of the village Aktogay at a distance of about 110 km in a straight line. The regional center Ust-
Kamenogorsk is located north - east of the village Aktogay at a distance of about 400 km in a straight
line.

There are no permanent stationary monitoring stations for the atmospheric air quality in the
Aktogay deposit area (Appendix 5).

The most significant sources of exposure to the atmosphere during the extension of Aktogay
Sulphide Concentrator will be:

- coarse ore stockpile;

- crushing and transportation of ore to a stockpile of crushed ore;

- transportation of ore for grinding;

- Concentrator.

The calculation of the expected emissions of pollutants at the planned performance of the
Aktogay Sulphide Concentrator according to the project, for the first 10 years of the deposit
development is given in Appendix 3.

The list and amount of pollutants during operation are shown in Table 3.1.

Atmospheric air pollution will be due to 25 sources of pollution, including 10 - fugitive.
According to calculations, 24 items of pollutants are emitted into the atmosphere.

Dust exhausting plants from the crushing site reduce dust emissions into the atmosphere from
the ore transfer station. Also dust suppression is provided in ore stockpiles and technological roads.

There are no industrial enterprises and settlements within a radius of 25 km from the area of the
deposit. Due to the remoteness of the nearest settlement from the facilities of the designed Sulphide
Concentrator (not less than 25 km), dispersion calculation in the residential area is not carried out, the
negative impact of pollutant emissions into the atmosphere on the population is excluded.

Since a vehicle is a mobile source of emissions, the amount of emissions from its operation is
calculated to determine the overall environmental situation. These emissions are included in the
calculation of dispersion of surface concentrations. However, they are not included in the list of
allowable emissions, since emissions from mobile sources are not standardized and payment for them



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment 71

is made by consumed fuel. The mobile sources include the following sources: 6019 (002), 6020
(004), 6021 (004), 6026 (004), 6027 (004), 6022, 6023, 6024, 6025.
The calculation of emissions from the operation of the Sulpide Concentrator is given in

Appendix 3.
The list and amount of pollutants during the operation of the Sulpide Concentrator are shown in

Tables 3.1 (excluding and including emissions from vehicles).
The parameters of the emission sources of pollutants during the operation of the Sulpide

Concentrator are given in Table 3.3.
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TOO «TITECO»

[lepeyeHb 3aTPA3HANIMX BeEUECTB,

Ha 2022 rog.
C yuyeToM aBTOTpaHcHopTa

BHIOPACEIBAEMEIX B aTMochepy
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Tabanua 3.1

Agros3ckmii parox, n. Axrorar, TOO «KAZMinerals Aktogay» (mepron BKCIJIyaTalyu)

Kon HawmMmMeHOBadHUuu e [IOK [IOK OBYB Krnacc Bribpoc Bribpoc BHaueHMe Bribpoc

3arp. BemecTra MaKCHUM. CpenHe- |opueHTHpP. |Onac- BellecTBa BelecTsa, KOB BeleCcTBa,

Beme-— pazosasd, [cCyTodHas, [bezonacH. |HocTm r/c T/TOn (M/TIOK) **a yca.T/ron

CcTBa M1 /M3 M1 /M3 YB, Mr/M3

1 2 3 4 5 6 7 8 9 10

0101 |AmoMMHMIM OKCHI (IOMAJIIOMUHMINA 0.01 2 0.167000926| 3.186017753 1795.654| 318.601775

TPUOKCHI) /B [epecueTe Ha aJIioMuHUM/
(20)

0123 |Xemezo (II, III) oxcuiu (mmXeseso 0.04 3 0.12223578 1.93202809 48.3007| 48.3007022
Tpuokcun, Xesesa okcum) /B
nepecueTe Ha xeyes30/ (274)

0128 |Kanbumy okcun (HerameHas M3BECTh) 0.3 0.068771846| 1.344606163 4.482(4.48202054
(635%*)

0143 |MapraHel M ero coemuHeHUd /B 0.01 0.001 2 0.003 0.0036 5.2868 3.6
nepecueTe Ha Mmapranua (IV) oxkcwun/
(327)

0155 |muHaTpuit kapboHaT (Cozma 0.15 0.05 3 0.0065 0.0477 0 0.954
KaJIbUMHUPOBAHHAA, HaTpuit kapboHaT)
(408)

0301 |AzoTa (IV) mouokcunm (A30Ta OUMOKCUI) 0.2 0.04 2 0.6483 2.1329 175.7857 53.3225
(4)

0304 |AzoT (II) oxcunm (AzoTa okcum) (6) 0.4 0.06 3 0.1038 0.3415 5.6917|1 5.69166667

0328 |Yrnepon (Caxa, YIJIepOL UYEPHEBIN) 0.15 0.05 3 0.1053 0.3372 6.744 6.744
(583)

0330 |Cepa muoxkcun (AHTMIOPUI CEPHUCTHI, 0.5 0.05 3 0.0905 0.2468 4.936 4.936
CepHucTel Tas, Cepa (IV) oxcun)
(516)

0333 |Ceporomopon (Iurmopocynbdmn) (518) 0.008 2 0.005012 0.13809 40.569 17.26125

0334 |Cepoyrisepon (519) 0.03 0.005 2 0.003102 0.08865 42.007 17.73

0337 |Yrmepon oxcun (OKmcCh yrJjepozna, 5 3 4 7.0738 4.4 1.4116(1.46666667
Yrapuet ras) (584)

0342 |dTopucThle T'a3000pa3Hble COENUHEHUS 0.02 0.005 2 0.0014 0.006 1.2675 1.2
/B mnepecueTe Ha obTop/ (617)

0344 |®TOopMIOEl HEeOPIaHMUYECKMUE I1JIOXO 0.2 0.03 2 0.001 0.0002 0 0.00666667

pacTBOpMMEIE — (AJIOMMHMS bTopun,
Kanbuusa GTopmn, HaATPUL
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Tabanua 3.1

Agros3ckmii parox, n. Axrorar, TOO «KAZMinerals Aktogay» (mepmon BSKCIIyaTalyu)
Konm HawuwvmMeHOBa aHUUE oK oK OBYB Knacc Bribpoc BreIiOpoOC 3HaueHKe Beibpoc
3arp. BemecTra MaKCUM. CpenHe- |opueHTHpP. |Onac- BellecTBa BelecTsa, KOB BeleCcTBa,
Beme-— pazosasd, [cCyTodHas, [bezonacH. |HocTm r/c T/TOn (M/TIOK) **a yca.T/ron
CcTBa M1 /M3 M1 /M3 YB, Mr/M3
1 2 3 4 5 6 7 8 9 10
rexcadTopasnioMmHaT) (PTOPMIOL
HeOpTaHMUECKHME IIJIOXO PAaCTBOPMMEE /B
rnepecueTe Ha odTOp/) (615)
1048 |2-MerunnponaH-1-on (M300yTUIIOBLIM 0.1 4 0.0053 0.1307 1.2725 1.307
cnupT) (383)
1051 |OponaH-2-on (M30NPONMUIIOBEIM CIOMPT) 0.6 3 0.0043 0.1021 0 0.17016667
(469)
2704 |BeusuH (HedTAHOM, MAJIOCEPHUCTEIL) /B 5 1.5 4 0.9484 0.3808 0 0.25386667
nepecuere Ha yrJyepoxn/ (60)
2732 |KepocuH (654%) 1. 1.5417 1.9793 1.6494(1.64941667
2735 |[Macsno MMHepajJbHOe HedTsaHOe 0. 0.168 0.0302 0 0.604
(BepeTeHHOE, MallMHHOE, LUMUJIMHIPOBOE
u mp.) (716%)
2736 |Macsao cocHoBoe GJjoTanumoHHoe (MC®) 0.004 0.1152 0 0.1152
(717%)
2902 |BzpemeHHbEe yacTulsl (116) 0.5 0.15 3 0.0104 0.0179 0 0.11933333
2908 |IlslIb HeOpTraHMUecKas, comepXxalas 0.3 0.1 3 1.050256448(18.194945394 181.9495(181.949454
OBYOKMCH kpeMHMsa B $: 70-20 (wmamoT,
LIeMeHT, IIBJIb LIeEMEHTHOI'O
IPOMBBOINCTBA — IVIMHA, IJIMHMUCTEIM
CcJlaHel, HOOMEHHBM mJjak, IIeCOK,
KJIMHKEP, 30Jla, KpeMHeseM, 30Ja
yIJleM Ka3axXCTaHCKMX MEeCTOPOXIEHUN)
(494)
2930 |lsuib abpasmeHasa (Kopyun Oejwli, 0. 0.0064 0.011 0 0.275
MoHokopyHI) (1027%*)
2985 |llonmakpuiaMmn aHMOHHBII AK-618 0. 0.0007 0.0201 0 0.0804
(AK-618) (964~*)
BCET O: 12.139179 35.1875374 2317 670.821085
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Tabanua 3.1

Aarosckmuy panoH, n. AxrToralt, TOO «KAZMinerals Aktogay» (mepmon BKCILJIyaTalMUM)
Koxm HawuwvMeHOBa aHUUEe oK oK OBYB Knacc Beibpoc BreIiOpOC 3HaueHKe Beibpoc
3arp. BemecTBa MaKCUM. CpeznHe- |opueHTHUpP. |Onac- BelecTBa BelecTBa, KOB BelleCcTRBa,
Beume— pazorasg, |cyTouHasd, |[fe3onacH. |HocTtu r/c T/TOn (M/TIOK) **a ycua.r/ron
CcTBa M1 /M3 M1 /M3 YB, Mr/M3

1 2 3 4 5 6 7 8 9 10
lpuMmeuyanmsa: 1. B kojoHke 9: «M» — BubBpoc 3B, T/rom; «IIIOK» - IOKc.c. unm (nopu orcyTcTBumM [IKc.c.) NIOKM.p. wiu (OpM OTCYTCTBUU

IOKM.DP. )

OBYB; »a» —

2. Cnoco® COPTMPOBKU:

KOHCTaHTa,

3aBMCAllad OT Kjlacca ONlacCHoCTM 3B

10 BoO3pacTaHui kozma 3B (kojoHka 1)
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Tabanua 3.1

Agros3ckmii panox, n. Axtoran, TOO «KAZMinerals Aktogay» (mepmon SKCIJyaTaluuy — HOPMaTWUBE)
Kon HawmMmMeHOBadHUuu e oK oK OBYB Krnacc Bribpoc Bribpoc BHaueHMe Bribpoc
3arp. BemecTra MaKCUM. CpenHe- |opueHTHpP. |Onac- BellecTBa BelecTsa, KOB BelecTBa,
Beme-— pazosasd, [CyTodHas, [bezonacH. |HocTm r/c T/TOn (M/TIOK) **a yca.T/ron
CTBa M1 /M3 M1 /M3 YB, Mr/M3
1 2 3 4 5 6 7 8 9 10
0101 |AmooMMHMM OKCHI (IOMAJIIOMMUHMNA 0.01 2 0.134955926| 2.929912753|] 1610.3159|292.991275
TPUOKCKI) /B I[IepecueTe Ha aJIOMMHUM/
(20)
0123 |Xemeso (II, III) oxkcuoe (mmXeseso 0.04 3 0.10338578 1.78137809 44 ,5345(44.5344522
Tpuokcum, Xemesa okcun) /B
nepecueTe Ha xeyeszo/ (274)
0128 |Kanbumy okcun (HerameHas M3BECTh) 0.3 0.055576846| 1.206510163 4.021714.02170054
(635%*)
0143 |MapraHeu M ero coenuHeHUd /B 0.01 0.001 2 0.003 0.0036 5.2868 3.6
nepecueTe Ha Mmapraxua (IV) oxcun/
(327)
0155 |muHaTpuit kapboHaT (Cozma 0.15 0.05 3 0.0065 0.0477 0 0.954
KaJIbLMHYPOBaHHAaA, HaTpui kapboHAT)
(408)
0301 |AzoTa (IV) moumoxkcunm (A30Ta IOMOKCUI) 0.2 0.04 2 0.0103 0.0313 0 0.7825
(4)
0333 |CepoBomopon (Iurmpopocynbpdmn) (518) 0.008 2 0.005012 0.13809 40.569 17.26125
0334 |Cepoyrsepon (519) 0.03 0.005 2 0.003102 0.08865 42.007 17.73
0337 |Yrmepon oxcun (Okmch yrJiepona, 5 3 4 0.015 0.0123 0 0.0041
Yrapuemt Tasz3) (584)
0342 |®TopucCTEE Ta3000pas3HbHE COeOVHEHNSI 0.02 0.005 2 0.0014 0.006 1.2675 1.2
/B mepecueTe Ha bTOop/ (617)
0344 |PTopMOrl HeOopIaHMYECKMUE I1JIOXO 0.2 0.03 2 0.001 0.0002 0 0.00666667
pacTBOpUMEE — (ajuoMmHMA QTOopMUI,
KanpuMsa oTopmun, HaTPUA
rexcadrTopasioMmuHaT) (OTOPUIE
HeoOpTaHMUECKME IIJIOXO PaCTBOPMMEE /B
rnepecueTe Ha odTOp/) (615)
1048 |2-MeTunnponaH-1-on (M300yTUIIOBLIM 0.1 4 0.0053 0.1307 1.2725 1.307
cimpT) (383)
1051 |Oponau-2-oJ (M30NPONMUIIOBEI CIUPT) 0.6 3 0.0043 0.1021 0 0.17016667
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76

Tabanua 3.1

Ha 2022 rom.

Agros3ckmii panox, n. Axtoran, TOO «KAZMinerals Aktogay» (mepmon SKCIJyaTaluy — HOPMaTWBE)
Kon HawmMmMeHOBadHUuu e oK oK OBYB Krnacc Bribpoc Bribpoc BHaueHMe Bribpoc
3arp. BemecTra MaKCUM. CpenHe- |opueHTHpP. |Onac- BellecTBa BelecTsa, KOB BelecTBa,
Beme-— pazosasd, [CyTodHas, [bezonacH. |HocTm r/c T/TOn (M/TIOK) **a yca.T/ron
CTBa M1 /M3 M1 /M3 YB, Mr/M3
1 2 3 4 5 6 7 8 9 10
(469)
2732 |KepocuH (654%*) 1.2 0.3982 1.3456 1.1213(1.12133333
2735 |Macyo MMHepallbHOe HedTAHOe 0.05 0.168 0.0302 0 0.604
(BepeTeHHOe, MallMHHOE, UMJIMHIOPOBOE
u mp.) (716%)
2736 |Macno cocHoBoe GaoTauuoHHoe (MC®) 1 0.004 0.1152 0 0.1152
(717%)
2902 |BzBeumeHHEe uyacTuuel (116) 0.5 0.15 3 0.0104 0.0179 0 0.11933333
2908 |llsib HeopTaHMuecKas, coIepxalas 0.3 0.1 3 0.925846448(17.200655394 172.0066(172.006554
OBYOKMCH kKpeMHMs B $: 70-20 (wamoT,
LIEMEHT, IIbJIb LIEMEHTHOTO
IPOMBBONCTBA — IVIMHA, IJIMHUCTHIN
cJjlaHell, IOMEHHHM Lulak, I1eCOokK,
KJIMHKEPp, 30Jla, KpeMHe3eM, 30Ja
yIJleM Ka3axXCTaHCKMX MEeCTOPOXIEHUN)
(494)
2930 |Ilsib abpasmeHasa (KopyHn Oedswli, 0.04 0.0064 0.011 0 0.275
MoHokOpyHI) (1027%*)
2985 |llonmmakpuiiaMmn aHMOHHBEN AK-618 0.25 0.0007 0.0201 0 0.0804
(AK-618) (964%*)
BCET O: 1.862379 25.2190964 1922.4(558.884932
IpuMmeuaums: 1. B kojoHke 9: «M» — BuobBpoc 3B, T/rom; «IIIOK» - IIOKc.c. mnm (npm orcyTcTBum [IKc.c.) NIOKM.p. wiM (OpM OTCYTCTBUU

IIKM.p.)
2. Cnoco® COPTUPOBKM:

OBYB;»a» — KOHCTaHTa,

(xoJyioHka 1)

3aBuUCANAA OT Kjlacca onacHocTu 3B
10 BO3pacTaHMBL Kozma 3B

9.
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Tabmaunua 3.3

Agaro3CKUM paroH, n. Akrtoraiy, TOO «KAZMinerals Aktogay» (mepron 3KCIJIyaTaluu)
VICTOUHUMKM BHIOEJIEHUS Yucio HammenoBaHUe Yuc Ho- |Beico |Ima- |llapaMeTpel I'a30BO3I.CMeCK KoopamHaTE MCTOUHMKA
[Ipo 3aTPA3HAIMX BEmEeCTB [ YacoB [McTouHMKA BrOpOCA |J10 Mep Ta |[MeTp |Ha BEIXOLE M3 MCT.BHOpoOCa Ha KapTre-cxemMe, M
n3B |lex paboTe BpPeOHHIX BemecTs |ucT | ucT.|llcTodU |yCThba
onc Hammvmenorpaume |Komm B BBIO | BEIO—|HMKA |[TpyObl| CKO—|0OBEM Ha 1 TeM— [TOdYeuHOT'O MCTOU. 2-T0 KOHLA JIMH.
TBO yecT hlolit po-| pocal|Bubpo pocThk [Tpy6y, M3/c| mep. |/l-ro xoHua smH. |/oJMHA, WMPUHA
BO ca ca,m M M/C oC /UeHTpa nioman— [JIOWATHOT O
VCT. Horo mcTouHMKa MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
002 [lepenaTOYHEM 1 6833|Tpyba 1{0058 12 1.2 12.2| 13.7979072 15 3700 1700
TPaHCIIOPTEP
MarucTpalbHEM 1 6833
TPaHCIOPTepP
[IoslycTauMoHapHa 1 6833
4 Opobuika
003 lNomaua 1 6833|Tpyba 110059 12 1.2 12.2| 13.7979072 15 2000 1180
KPYNHOOPOOJIEHHO
¥ pyOBEl Ha
MeJIbHULLY
IIorpy3ka pymHObl 1 6833
Ha TPaHCIOPTEP

Ll
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Tabauua 3.3

Agrosckuy panox, n. Axkrvoraiy, TOO «KAZMinerals Aktogay» (mepron SKCIIJIyaTalLMu)
Ho- HauMeHOBaHMe |BemecTsa CpenHas Kon BEIOPOCHE 3arpsas3HA0INMX BELEeCTB
Mep TA300UMCTHEIX |10 KOTOP. OKCcmiIyaT |Be- HavMeHOBaHME
MCT . YCTaHOBOK NIPOM3BOL. CreneHb me- BelecTBa
BHO—-| M MeponpuATHMM [T-oumMcCTKa oumcTku/ |cTBa T/c M1 /M3 T/T0n Toxn
poca| Mo COKpameHMoO |K-T ofecl max.cTen moc-
BEIDPOCOB rasoo-1 % OUMCTKUS TYXE
HUS
IIB
8 18 19 20 21 22 23 24 25 26
0058 |AcnupaumroHHasd 0101/100 [99.90/99.90 | 0101 |AmoMmyumiz OKCUI  ( 0.000306085 0.022( 0.007529232| 2022
cucTeMma; 0123/100 [99.90/99.90 OUAJIIOMUHUMA TPUOKCUI)
0128/100 (99.90/99.90 /B mnepecueTe Ha
2908/100 ]99.90/99.90 amomuunit/  (20)
0123|Xemezo (II, III) 0.00018005 0.013 0.00442896| 2022
okcumel (mmXejeso
Tpuokcun, Xesesa
okcun) /B mepecueTe
Ha xejseso/ (274)
0l28|Kanmpumuit okcunm ( 0.000126035 0.009( 0.003100272| 2022
HerameHasa m3BeCTb) (
635%)
2908|llbuib HeOpPTaHMUYECKas, 0.00118833 0.086 0.029231136(2022
comepxamas IOBYOKMCH
kpemMHUsa B $: 70-20 (
mwaMoT, LIeMEHT, IBUIb
LLEMEHTHOT'O
IPOM3BOLACTBA —
TJIMHa, TJIVMHUCTHIV
cJlaHell, IOOMEeHHEI
mjak, IeCOK,
KJIMHKep, 3o0Ja,
KpeMHeseM, 30Ja
yTJIe Ka3axCTaHCKUX
MecToOpoOXIeHmy) (494)
0059 |AcnupaumroHHas 0101/100 [99.90/99.90 | 0101 |AnoMyHM OKCKUI  ( 0.000015249 0.001f 0.000326145| 2022
cucTeMma; 0123/100 [99.90/99.90 OUAJIIOMUHUM TPUOKCUI)
0128/100 |99.90/99.90 /B nepecueTe Ha
2908/100 ]99.90/99.90 amoMmuunit/  (20)
0123|Xemezo (II, III) 0.00000897 0.0007 0.00019185| 2022
okcumel (momXeseso
Tprokcurn, Xejesa

78

8.



OPA v2.5

TOO «TITECO»

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

[lapamMeTps BHIOPOCOB 3aTPA3HANIMX BemecTB B aTMmMochepy misa pacuera [IIB Ha 2022 ron

79

Tabmanua 3.3

AsTo3CKui paroH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTaluu)
VICTOUHMKM BHEIOEJIEHUS Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO3I.CMeCHU KoopaoMHaTE MCTOYHMKA
IIpo 3arpa3HARIMX BEUEeCTB | 4acoB [MCTOUHMKA BBIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
u3B [Hex paboTe BPeOHHX BeuwecTB |ucT | umcT.|lcTou [yCcTba
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUeUHOIT'O MCTOUY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/l1-ro xoHua suH. |/OAMHa, WMpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
004 KonycHasa 1 4080|aspalMOHHEI 1{0060 36 1{19.63 15.417402 20 2060 1280
opobuika boHapb
BankoBasa 1 4080
Opobuika
MeJib HULIEL, 1 4080
dJIoTOMAIMHEL,
CI'yCTUTEJb

6.
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SPA v2.5 TOO «TITECO» Tabmmua 3.3
[lapamMeTpsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera [IIIB Ha 2022 ron

AsTo3Ckuit panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTaluu)

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
UCT . YCcTaHOBOK NPOU3BOL. CreneHb me- BelecTBa
BEIO—| M MepONpMATHUN |T-O4YMCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L T'on
pocal mo coxpaleHuo |K-T obecn max.cren moc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HMA

IaB

8 18 19 20 21 22 23 24 25 26
okcun) /B mepecueTe
Ha xejseso/ (274)
0128|Kanmbumit okcum ( 0.000006279 0.0005| 0.000134295(2022
HerameHasa m3BeCTb) (
635%)

2908|llbuib HeOpPTAaHMUYECKAas, 0.000059202 0.004 0.00126621]| 2022
comepxamas IOBYOKMCH
kpemMHUsa B $: 70-20 (
maMoT, LIEMEHT, ILUIb
LIEMEHTHOTO
IPOU3BOACTBA —
TJIMHa, TJIVMHUCTHY
cJylaHell, OOMEHHEI
nJiaxk, IIeCOK,
KJIMHKEep, B30Ja,
KpeMHeseM, 30Ja
yTJIe Ka3axCTaHCKUX
MecToOpoOXIeHmy) (494)
0060 |AcnoupaumoHHasa 0101/100 1]99.90/99.90 | 0101 |AnmoMuHMI okCUI ( 0.000147592 0.010f 0.011810376(2022
cucTeMma; 0123/100 [99.90/99.90 OUAJIIOMUHUMA TPUOKCUI)
0128/100 |99.90/99.90 /B mepecueTe Ha
2908/100 [99.90/99.90 amomuunit/  (20)
0123|Xemeso (II, III) 0.00008676 0.006 0.00694728| 2022
oxkcumel (momXejeso
Tpruokcurn, Xemesa
okCHuI) /B nepecueTe
Ha xejeso/ (274)
0128|Kanmbuuit oxcum ( 0.000060732 0.004 0.004863096( 2022
HerameHnas msBecCcTb) (
635%)
0333|Ceporomopon ( 0.005 0.324 0.138[ 2022
Iurmunpocynbdun) (

08
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Tabmmua 3.3

AsaTo3CKui panoH, . Axroral, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)
VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTEL BPEeIHEIX BELECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT ron po- poca|BeIOpPO pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
005 ByHKEPHEI CKJaL 1 4080|Tpyba 110061 23.2] 0.32(11.81 0.9498188 20 1500 800
MU3BECTU-IIYUOHKHU
005 Y3eJ 3arpysku 1 4080|TpyBba 110062 18| 0.32 4.75 0.3820186 20 1545 865
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TOO «TITECO»
[lapamMeTphsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy s pacuera B Ha 2022 ron

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

Tabmuua 3.3

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCcTaHOBOK IPOMU3BOL. CreneHb me-— BelecTBa
BHO—| ¥ MeponpusaTMM [T-oumMcCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L Toxn
pocal mo coxpameHMo |k-T obecn max.cren moc-
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
[171B
8 18 19 20 21 22 23 24 25 26
518)
0334|Cepoyryepon (519) 0.003 0.195 0.0864| 2022
1048(2-MeTunnponan-1-oia ( 0.002 0.130 0.0576( 2022
/300y TUIIOBEI CHMPT)
(383)
1051 |[Iponnan-2-oxa ( 0.002 0.130 0.0576| 2022
V/I3ONPONMIIOBEI CIMPT)
(469)
2732|Kepocun (654%) 0.1667 10.812 1.224( 2022
2736(Macyio cocHOBOe 0.004 0.259 0.1152]| 2022
bnoTaumonHoe (MC®) (
717%*)
2908|lleu1b HeOpPTaHMUEeCKasd, 0.000572916 0.037( 0.045852048( 2022
comepxalias IOBYOKMCH
kpeMHUa B $: 70-20 (
mamMoT, LEeMEeHT, IbJIb
LLEeMEHTHOTO
IpOoM3BOACTBa —
TJIMHA, TJIMHUCTHIM
cJlaHell, IOMEeHHBIV
mjaak, IIeCOK,
KJIMHKEep, 3o0Ja,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX
MecToOpoOXmeHmyt) (494)
2985|llonmuaxkpuilaMmn 0.0007 0.045 0.0201f 2022
aHMOHHEM AK-618 (AK-
618) (964%*)
0061 |AcnupalumroHHAS 0128/100 (99.90/99.90 | 0128|Kanmpumit oxcun ( 0.0000038 0.004 0.0000412| 2022
cucTeMa; HerameHas m3BecCcThb) (
635%*)
0062 |AcnoupalMoOHHAS 0128/100 [99.90/99.90 | 0128|Kanbumit oxcun ( 0.000003 0.008 0.0000343| 2022

82
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AATO3CKMM pPalnoH,
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AxTOTan,
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[lapamMeTphsl BHIOPOCOB 3aT'pPA3HAKNIMX BemecTB B aTMocdepy Imisa pacuera [IIIB Ha 2022 ron

TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

83

Tabmmua 3.3

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT ron po- poca|BeIOpPO pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
U3BECTU
007 UYaH KOHTAKTHBIM 1 2040|rpyda 110063 15 0.35 10 0.962115 24 1700 745
007 UaH pacxXOIHEM 1 2040|rpyda 110064 15| 0.35 10 0.962115 24 1800 810
007 UaH KOHTAKTHEIM 1 8000|Tpyba 110065 151 0.53 10 2.2061886 24 1880 730
EMKOCTB 1 8000
pacxonHas
007 EmMxocTe nia 1 2040|rpyda 110066 15| 0.27 10 0.5725566 24 1910 890
obe3BpeXBaHUA
Tapbl
007 SMyJIbTaTOpP 1 520|TpyBa 110067 101 0.33| 9.76 0.8347734 24 1980 865
010 CBapOUYHEIM 1 1140|xpblHOM 1{0068 19.2 0.4] 2.85 0.1068144 20 3658 1580
y4acTOK BEHTUJIATOP
TOUMIIBHO— 1 250
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Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

SPA v2.5 TOO «TITECO» Tabmmua 3.3
[lapamMeTphsl BHIOPOCOB 3aTpPA3HANIMX BelecTB B aTMocdepy Imisa pacuera B Ha 2022 ron

AsaTo3Ckui panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCcTaHOBOK IPOMU3BOL. CreneHb me-— BelecTBa
BEIO—| M MepONpMATHN |T-O4YMCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L T'on
poca| mo cokpaleHuwn |k-T obecn max.cren moc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
B
8 18 19 20 21 22 23 24 25 26
cucrTema; HerameHas m3BeCTb) (
635%)
0063 0334|Cepoyraoepon (519) 0.000035 0.036 0.00025( 2022
1048(2-Merunnponau-1-oma ( 0.001 1.039 0.0073] 2022
/300y TUIIOBHEIM CIMPT)
(383)
1051 |Iponan-2-om ( 0.001 1.039 0.0073[ 2022
/I30NPONMIJIOBEM CIMPT)
(469)
0064 0334|Cepoyriepon (519) 0.0000335 0.035 0.001| 2022
1048|2-MeTunnponas—-1-os ( 0.0013 1.351 0.0372] 2022
/300y TUIIOBBEIM CHUPT)
(383)
1051 |Iponnan-2-oJ ( 0.0013 1.351 0.0372]| 2022
/I30NPONMIIOBLEI CIMPT)
(469)
0065 0333|Ceporonopon ( 0.000012 0.005 0.00009( 2022
Iurunpocynbdmun) (
518)
0334|Cepoyrynepon (519) 0.0000335 0.015 0.001| 2022
1048(2-Merunnponan-1-oma ( 0.001 0.453 0.0286( 2022
/300y TUIJIOBBEIM CHMUPT)
(383)
0066 0155|ouHaTtpuit xapdoHaT ( 0.0065 11.353 0.0477(2022
Coma
KaJIbUMHMPOBAaHHAA,
Harpumit xapbonHat) (
408)

0067 2732|Kepocuu (654%*) 0.015 17.969 0.0281| 2022
0068 0123|Xemezo0 (II, III) 0.005 46.810 0.036| 2022
oxcunel (mmXejeso
Tprokcurn, Xejesa
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[lapamMeTphsl BHIOPOCOB 3aTpPA3HANIMX BemecTB B aTMocdepy misa pacuera B Ha 2022 ron

TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

85

Tabmmua 3.3

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
wrdoBaJIb HEIE
cTaHky (2 wT.)
BaHHa IOJIS MOWIKMU 1 120
meTanem
010 CroJyl cBapumka 1 2080 |xprIHOM 110069 19.2 0.4 2.85 0.3581424 20 3658 1580
MeTannobpabaTeB 1 250|BeHTUIATOP
apmMe CTaHKU
BaHHa @OJis MOMKM 1 120
nerajen
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9PA v2.5 TOO «TITECO»

[lapamMeTphsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy s pacuera B Ha 2022 ron

Tabmuua 3.3

AsaTo3Ckui panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCcTaHOBOK IPOMU3BOL. CreneHb me-— BelecTBa
BEIO—| M MEepOonpuaTHMi |T-0UuMCTKa ouncTkmu/ |cTBa T/c Mr/m3 T/T0m Toxn
pocal mo coxpameHMo |k-T obecn max.cren noc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
[10B
8 18 19 20 21 22 23 24 25 26
okcun) /B mepecueTe
Ha xejseso/ (274)
0l43[|MapraHen m ero 0.0006 5.617 0.0011f 2022
coenuHeHuda /B
nepecdyeTe Ha
Maprauua (IV) oxcun/
(327)
0301|AzoTa (IV) mmoxcunm ( 0.0075 70.215 0.0309( 2022
AzoTa mmuokcum) (4)
0337|Yroepon oxcunm (OKMCH 0.0016 14.979 0.0103] 2022
yTJepona, YT'apHbIM
ras) (584)
0342|dTopucTrEe 0.0002 1.872 0.0002( 2022
rasoobpas3Hee
coenuHenus /B
nepecuere Ha drTop/ (
617)
2732|Kepocun (654%) 0.2165 2026.880 0.0935( 2022
2902|B3BemeHHBe YaCTULE 0.0052 48.683 0.0094 2022
116)
2930|lleip abpas3mBHaa ( 0.0032 29.959 0.0058( 2022
KopyHn Oemnblit,
MoHoOkOpPyHI) (1027%*)
0069 0123|Xemezo0 (II, III) 0.007 19.545 0.006| 2022
okcume (mmXeseso
Tpuokcum, Xejesa
okcun) /B mepecueTe
Ha xejeso/ (274)
0l43|Maprasen m ero 0.0009 2.513 0.0007| 2022
coenuHenus /B
nepecdeTe Ha
MapraHua (IV) oxcun/
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Tabmmua 3.3

AsaTo3CKMi panoH, . Axroral, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalyu)
VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELUECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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AATO3CKUM pamoH, I.

AxTOTan,

TOO «TITECO»
[lapamMeTpsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera [IIIB Ha 2022 ron
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TOO «KAZMinerals Aktogay» (Hnepuol sKCILIyaTalWM)

Tabmuua 3.3

Ho-
Mep
UCT.
BEIO—
poca

HammMeHOBaHUE
T'a300UYMCTHEIX
YCTaHOBOK
Y MEPOINPUITUN
IO COKpalleHUIo

BemecTBa
IO KOTOP.
IIPOM3BOL.
T-0ouMCTKa
k-T obecn

[

Tasoo-m %

CpenHasa
OkcriyaT

CreneHb
ouncTkm/
max.crern

Kon
BEe-
me-
cTBa

HammMeHOBaHME

BH@pOCH 3arpA3HAIMX BeEUeCTB

BelecTBa

r/c

Mr /M3

T/T0n

T'onm
noc-

88

BEIOPOCOB OUMCTKUS TIIXKE
HUS

IaB

8 18 19 20 21 22 23 24 25 26
(327)
0301(AzoTa (IV) mmokcum ( 0.0014
AzoTa gmokcum) (4)
0337|Yroepon oxcunm (OKMCH 0.0067
yTyepona, YTapHBM
ras) (584)
0342|dTopucThe 0.0005
raszsoobpas3Hbe
coemmMHeHus /B
nepecuere Ha drop/ (
617)

0344|dTopune 0.0005
HeopraHMYeCcKue IIJIOXO
pacTBOpMMEIE — (
aJIIoMMHUA dTopur,
xKaJabuua dropmn,
HaTPpUA
rexkcadropamomMmHaT) (
dTopnnsl
HeopraHMYeCcKue IIJIOXO
pacTBOpUMEIE /B
nepecuere Ha oGTop/)
(615)

2735|Macno MMHEpPaJibHOe
HedpTanoe (
BEpEeTEeHHOE,
MalMrHHOE,
UMIMHOPOBOE UM Op.) (
716%*)

2902 |B3BemeHHe YyaCcTULE  (
116)

2908|lleie HeOpPTaHMUEeCKasd,

3.909 0.0002]| 2022

18.708 0.001] 2022

1.396 0.0027]| 2022

1.396 0.0001| 2022

0.084 234.544 0.0151]| 2022

0.0052 14.519 0.0085] 2022

0.0005 1.396

0.0001] 2022
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Tabmmua 3.3

AsaTo3CKui panoH, . Axroral, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTaluu)
VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTeL BPEeOHEIX BEUECTB [MCT UCT. |[VlcToUu |yCThbs
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa MCTOUYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
010 Cron njsa 1 1020(rpyba 110070 141 0.225( 10.6 0.4214653 20 1350 810
BIIEKTPOCBAPKU
010 BaHHa OJisa MOMKM 1 4200|Tpyda 110071 141 0.225(11.83 0.47 20 2415 2520
nerasnen
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SPA v2.5 TOO «TITECO» Tabmmua 3.3
[lapamMeTpsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera [IIIB Ha 2022 ron

AsaTo3Ckui panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)

Ho- HammveHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCTaHOBOK IPOM3BOL . CreneHb me- BelecTBa
BEIO—| M MepONpMATHN |T-O4YMCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L T'on
poca| mo cokpaleHuwn |k-T obecn max.cren moc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HMA
IaB
8 18 19 20 21 22 23 24 25 26
comepxalasa IOBYOKMCHb
kpemMHUsa B $: 70-20 (
mwaMoT, LEeMeHT, IbUIb
LeMEHTHOTI'O
NIpOM3BOOCTBA —
TJIMHa, ITJIMHJCTHIM
cJlaHell, IOOMEeHHEI
mjIakK, IIeCOK,
KJIMHKEp, 30J1a,
KpeMHe3eM, 30Ja
yTJiey Ka3axCTaHCKUX
MecTopoxnenuy) (494)
2930|lleip abpas3mBHaA ( 0.0032 8.935 0.0052( 2022

KopyHn Oemnblit,
MoHoOkOpPyHI) (1027%*)
0070 0123|Xemeso (II, III) 0.005 11.863 0.0099( 2022
okcumel (mmXeseso
Tpuokcun, Xesesa
okcun) /B mepecueTe
Ha xeneso/ (274)
0l43|MapraHeln u ero 0.0006 1.424 0.0011f 2022
coenvHeHus /B
nepecueTe Ha
MapraHua (IV) oxcun/
(327)

0342|dTopUcCTLe 0.0002 0.475 0.0004( 2022
razoobpas3Hbe
coenuHenus /B
nepecuere Ha dTop/ (
617)

0071 2735|Macyo MMHEpAJIbHOE 0.084 178.723 0.0151( 2022
HebTaHOe (

06
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Tabmmua 3.3

AsaTo3CKui paroH, . Axroral, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)
VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWAIHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
010 Cron monga 1 1024|TtpydBa 110072 141 0.225(10.57 0.4202724 20 2370 2650
BJIEKTPOCBaPOUHE
x paboT

16
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TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

Tabmuua 3.3

Ho-
Mep
UCT.
BEIO—
poca

HammMeHOBaHUE
T'a300UYMCTHEIX
YCTaHOBOK
Y MEPOINPUITUN
IO COKpalleHUIo
BEIOPOCOB

BemecTBa
IO KOTOP.
IIPOM3BOL.
T-0ouMCTKa
k-T obecn

[

Tasoo-m %

CpenHasa
OkcriyaT

CreneHb
ouncTkm/
max.crern
OUMCTKUS

Kon
BEe-
me-
cTBa

HammMeHOBaHME
BelleCcTBa

BI:I@pOCI:I 3arpA3HAIMX BeEUeCTB

r/c

Mr /M3

T/T0n

T'onm
noc-
TXe
HUA
IaB

18

19

20

21

22

23

24

25

26

0072

0123

0143

0301

0337

0342

0344

BEepeTeHHOoe,
MallMHHOE ,
UMJIMHOPOBOEe ¥ Ip.) (
716%)

XKemezo (II, III)
okcunoe (mmXeseso
Tpuokcun, Xesesa
okcun) /B mepecueTe
Ha xejyeso/ (274)
MapraHen M ero
coenvHeHusa /B
epecueTe Ha
mapraHua (IV) oxcum/
(327)

Azora (IV) mmokcunm (
AzoTa ouokcuzm) (4)
Yrnepon oxcun (OKMCH
yTJepona, YT'apHBIM
razs) (584)

dTopucTEE
rasoobpasHee
coenvHeHus /B
nepecueTre Ha drop/ (
617)

dTopnIe!
HeopTaHMUeCKMe I1JIOXO
pacTeOpUMEE — (
aJIIOMMHMA dTopum,
KaJgbuMsa dropmno,
HaTpusa
rexkcadpropamoMmmHaT) (
[olife)elzpiis

0.007

.0009

.0014

.0067

.0005

.0005

16.

15.

656

.141

.331

942

.190

.190

0.006

0.0007

0.0002

0.001

0.0027

0.0001

2022

2022

2022

2022

2022

2022
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Tabmmua 3.3

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELECTB |UCT UCT. |[VlcToUu |yCThbs
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa MCTOUYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
002 [lepenava pymnel B 1 6833 |HeopraHn30BaHHEM 116017 4930 1690 1
OyHKep, MCTOUHUK
nepecrHIka c
KapbepHOTO
camocBaja
3arpy3Ka pynOe B 1 6833
OyHKEp, VY3JBl
IIEPECHIIOK

€6



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

SPA v2.5 TOO «TITECO» Tabmmua 3.3
[lapamMeTpsl BHIOPOCOB 3aTpPA3HANIMX BemecTB B aTMocdepy miysa pacuera B Ha 2022 ron

AsaTo3Ckui panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
UCT . YCcTaHOBOK NPOU3BOL. CreneHb me- BelecTBa
BEIO—| M MepONpMATHN |T-O4YMCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L T'on
pocal mo coxpaleHuo |K-T obecn max.cren moc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HMA

IaB

8 18 19 20 21 22 23 24 25 26
HEeOpTaHNUECKUE I[1JIOXO
pacTBOpMMEIE /B
nepecuere Ha bTop/)
(615)

2908|llbib HeOpTaHMUeckasd, 0.0005 1.190 0.0001f 2022
comepxamas IOBYOKMUCH
KpeMHUa B $: 70-20 (
maMoT, LIEMEeHT, IIbUIb
LIEMEHTHOTO
IPOM3BOLACTBA —
TJIMHA, TJIMHUCTHI
cJlaHell, IOMEHHBIV
mjiak, I[IeCcoK,
KJIMHKEep, 3o0Ja,
KpeMHeseM, 30Ja
yTJIeM KasaxXCTaHCKUX
MecTopoxIeHuy) (494)
6017 0101 |AmooMuHMM okcun ( 0.099263 2.134095( 2022
IOVAJIIOMUHWY TPUOKCUIL)
/B mnepecueTe Ha
ammomuHM/  (20)
0123|Xejmezo (II, III) 0.05839 1.25535(2022
okcumel (mmXeseso
Tpuokcum, Xeyjesa
okcun) /B mepecueTe
Ha xejeso/ (274)
0128|Kanpumit oxcum ( 0.040873 0.878745( 2022
HerameHasa uM3BeCThb) (
635%)

2908|llbib HeOpTaHMUeckasd, 0.385374 8.28531( 2022
cozepxamas IOBYOKMCH

o)

KpeMHUs B 3: 70-20 (

v6
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SPA v2.5 TOO «TITECO» Tabmaunua 3.3

[lapamMeTpsl BHIOPOCOB 3aTPSA3HANIMX BENEeCTB B aTMochepy s pacuera [IB Ha 2022 Ton

Agrosckuy parnox, n. Akroraiy, TOO «KAZMinerals Aktogay» (mepron SKCIJIyaTalLMu)

VICTOUHMKM BHIOEJIEHUS Yucio HammenoBaHUe Yuc Ho- |Beico |Ima- |llapaMeTpel I'a30BO3I.CMeCK KoopamHaTE MCTOUHMKA
IIpo 3aTPASHALIMX BENEeCTB | YacOoB [MCTOUHMKA BHOpPOCA |J10 Mep Ta |MeTp [Ha BHXOZme M3 MCT.BHOpPOCAa Ha KapTe-cxeMe, M
u3B [Iex padoTH BPEIHHX BeWwecTB [ucT | mcT.|lcTou [yCcThbsa
oImc HammenoBaHue |Kosm B BEIO | BHO-|HUMKA |[TpyOel| Ccko-|oBmem Ha 1 TeM- |[TOUeUHOTO MCTOU. 2-T0 KOHIA JIMH.
TBO yecT ron po-| pocal|subpo pocTs [TpyBy, M3/c| mep. |/l1-ro xoHua JmH. |/OaMHa, WKMPUHA
BO ca ca,Mm M M/cC oC /UeHTpa njomamn— JIOMaIHOT O
UCT. Horo mcTOUYHMKA MCTOUHUKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
003 CkJlanm 1 6833 |Heoprann30BaHHEM 1{6019 5 1270 1300 1 1
KPYTIHOOPOBIJIEHHO VMCTOUYHUK
7 pyIObl
ABTOTpPaHCHOPT 1 6833

G6
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SPA v2.5 TOO «TITECO» Tabauua 3.3
[lapamMeTpsl BHIOPOCOB 3aTPSA3HANIMX BENEeCTB B aTMochepy s pacuera [IB Ha 2022 Ton

Agrosckuy panox, n. Axkrvoraiy, TOO «KAZMinerals Aktogay» (mepron SKCIIJIyaTalLMu)

Ho- HauMeHOBaHMe |BemecTsa CpenHas Kon BEIOPOCHE 3arpsas3HA0INMX BELEeCTB
Mep Ta300UYMCTHEIX [[I0 KOTOP. SKCcHyaT |Be-— HamumMeHOBaHME
MCT . YCTaHOBOK NIPOM3BOL. CreneHb me- BelecTBa
BHO—-| M MeponpuATHMM [T-oumMcCTKa oumcTku/ |cTBa T/c M1 /M3 T/T0n Toxn
poca| Mo COKpameHMoO |K-T ofecl max.cTen moc-
BEIDPOCOB rasoo-1 % OUMCTKUS TYXE
HUS
NIIB
8 18 19 20 21 22 23 24 25 26
maMoT, LEMEHT, IbUIb
LLEMEHTHOT'O
IpOM3BOLACTBa —
TJIMHA, TJIMHUCTHM
cJlaHel, IOMEeHHBI
mijak, IIeCOK,
KJIMHKEp, 3oJa,
KpeMHeseM, 30Ja
yIJIeM KalaxXCTaHCKUX
MecTopoxImeHuy) (494)
6019 0101 |AmooMuHMM okcun ( 0.035224 0.776152] 2022

IOVAJIIOMUHVY TPUOKCUI)
/B mepecueTe Ha
ammommHM/  (20)
0123|Xejezo (II, III) 0.02072 0.45656( 2022
okcumel (mmXeseso
Tpuokcun, Xesesa
okcun) /B mepecueTe
Ha xeneso/ (274)

0128|Kanpumit okcum ( 0.014504 0.319592] 2022
HerameHasa m3BecTb) (
635%)

0301|AzoTa (IV) mmoxkcunm ( 0.1549 1.5504]1 2022
AsoTa guokcum) (4)

0304|AzoT (II) oxcunm ( 0.0252 0.252(2022
AsoTra okcum) (6)

0328|Yrmepoxn (Caxa, 0.0321 0.262(2022
Yrnepon uepHBM) (
583)

0330|Cepa mmoxcum ( 0.0191 0.1717( 2022

AHTUOPKUI CEPHMUCTHI,
CepHucTeM raz, Cepa

96
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Tabmaunua 3.3

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

OPA v2.5 TOO «TITECO»

[lapamMeTpsl BHIOPOCOB 3aTPSA3HAKNIMX BENEeCTB B aTMochepy mjs pacuera [IB Ha 2022 Ton

Agaro3CKUM paroH, n. Akrtoraiy, TOO «KAZMinerals Aktogay» (mepron 3KCIJIyaTaluu)
VICTOUHMKM BHIOEJIEHUS Yucio HammenoBaHUe Yuc Ho- |Beico |Ima- |llapaMeTpel I'a30BO3I.CMeCK KoopamHaTE MCTOUHMKA
IIpo 3arpA3HARIMX BEHIEeCTB | YacoB [MCTOYHMKA BHOpOCA |JI0 Mep Ta |MeTp [Ha BHIXOIE U3 MCT.BHOpPOCAa Ha KapTe-cxeMe, M
n3B |lex paboTe BpPeOHHIX BemecTs |ucT | ucT.|llcTodU |yCThba
onc Hammvmenorpaume |Komm B BBIO | BEIO—|HMKA |[TpyObl| CKO—|0OBEM Ha 1 TeM— [TOdYeuHOT'O MCTOU. 2-T0 KOHLA JIMH.
TBO yecT hlolit po-| pocal|Bubpo pocThk [Tpy6y, M3/c| mep. |/l-ro xoHua smH. |/oJMHA, WMPUHA
BO ca ca,m M M/C oC /UeHTpa nioman— [JIOWATHOT O
VCT. Horo mcTouHMKa MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
008 Orean IICII N1 ( 1 2040|HeopTraHMB0BAHHEI 1{6020 2 6382 824 1050 470
pasrpy3sKa VICTOUYHUK
CaMOCBaJIOB)
Orean IICIT M1 ( 1 2040
bopMupOBaHMKE
OyJibO0O3EePOM)
Orean IICII N1 ( 1 8760
XpaHeHMe)
Bynenoszep 1 2040
Caterpillar D8
1

L6
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SPA v2.5 TOO «TITECO» Tabmmua 3.3
[lapamMeTphsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera B Ha 2022 ron

AsaTo3Ckui panoH, . Axrorar, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTalun)

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
UCT . YCTaHOBOK NPOU3BOL. CreneHb me- BelecTBa
BEIO—| M MepONpMATHN |T-O4YMCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L T'on
pocal mo coxpaleHuo |K-T obecn max.cren moc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HMA

IaB

8 18 19 20 21 22 23 24 25 26
(IV) oxkcum) (516)
0337|Yroepoxn oxcunm (OKMCH 0.1516 1.4403] 2022
yryepona, YTapHBM
ras) (584)
2732|Kepocun (654*) 0.307 0.1893(2022
2908|llbuib HeOpPTAaHMUYECKAas, 0.136752 3.013296( 2022
comepxamas IOBYOKMCH
kpemMHUsa B $: 70-20 (
maMoT, LIeMEeHT, IIbUIb
LEeMEHTHOT'O
IPOM3BOICTBA —
TJIMHa, TJIVMHUCTHY
cJylaHell, OOMEHHEI
nJjlak, IIeCOK,
KJIMHKEep, B30Ja,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX
MecToOpoOXIeHmy) (494)
6020 0301|AzoTa (IV) mumokcunm ( 0.0516 0.1477] 2022
A3oTa pgmokcunm) (4)
0304|Az0oT (II) oxcum ( 0.0084 0.024( 2022
AsoTa okcmum) (6)
0328(Yrnepon (Caxa, 0.0107 0.0228] 2022
Yryepon dYepHB) (
583)

0330|Cepa mmoxcum ( 0.0064 0.0157] 2022
AHTMOPKUL CEPHMUCTHI,
CepHucTeM raz, Cepa
(IV) oxcum) (516)
0337|Yroepon oxcun (OKMCH 0.0505 0.133[2022
yrJjepona, YTapHBI
ras) (584)
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Tabmmua 3.3

Caterpillar D8
1

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeOHEIX BEUECTB [MCT UCT. |[VlcToUu |yCThbs
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa VMCTOUHUKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
008 OrmaJs IICII N2 ( 1 8760|HeopTaHM30BaHHBIM 1{e021 3880 435 470 235
pasrpyska VICTOUYHUK
CaMOCBAaJIOB)
OrBaJs IICIT N2 ( 1 8760
dopMUpOBaHME
OyJIbOO3EPOM)
Orean IICII M2 ( 1 8760
XpaHeHue)
Bynenooszep 1 2040
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AATO3CKMM paroH, . AKTOraly,

TOO «TITECO»
[lapamMeTpsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera [IIIB Ha 2022 ron

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

Tabmuua 3.3

comepxamas IBYOKMCH

o)

KpeMHUs B 3: 70-20 (

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCcTaHOBOK IPOMU3BOL. CreneHb me-— BelecTBa
BHO—| ¥ MeponpusaTMM [T-oumMcCTKa oumcTku/ |cTBa v/c Mr /M3 T/TO0L Toxn
pocal mo cokpameHMo |[k-T obecl| max.cren noc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
[171B
8 18 19 20 21 22 23 24 25 26
2732|Kepocun (654%*) 0.1023 0.027( 2022
2908|llbuib HeOpPTaHMUYECKas, 0.1484 2.3794] 2022
cozepxalas IOBYOKMUCH
kpemMHUsa B $: 70-20 (
maMoT, LIEMEHT, IBUIb
LIEMEHTHOT'O
IPOMU3BOIACTBA —
TJIMHa, ITJIVMHWCTHIM
cJlaHell, IOOMEeHHEI
mjak, IeCOK,
KJIMHKEp, 30ja,
KpeMHeseM, 30Ja
yTJiey Ka3axCTaHCKUX
MecTopoxnenuy) (494)
6021 0301|AzoTa (IV) mumokcun ( 0.0516 0.0861] 2022
A3oTa pgmokcunm) (4)
0304|Az0oT (II) oxcum ( 0.0084 0.014f 2022
AsoTa okcmum) (6)
0328(Yrnepon (Caxa, 0.0107 0.0131] 2022
Yrnepon depHEM) (
583)
0330|Cepa mmoxcun ( 0.0064 0.0091| 2022
AHTUIPUIL CEPHMUCTHIA,
CepHucTet Taz, Cepa
(IV) oxcum) (516)
0337|Yroepon oxcun (OKMCH 0.0505 0.0771] 2022
yrJjepona, YTapHBIM
ras) (584)
2732|Kepocuu (654%*) 0.1023 0.0158]| 2022
2908|Mleie HeOpTaHMYeckasd, 0.0565 0.6338]| 2022
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[lapamMeTphsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy s pacuera B Ha 2022 ron
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Tabmmua 3.3

AsaTo3CKui panoH, . Axroral, TOO «KAZMinerals Aktogay» (mepmon BKCIJyaTaluu)
VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
u3B [Hex paboTeL BPEeOHEIX BEUECTB [MCT UCT. |[VlcToUu |yCThbs
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHIA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa MCTOUYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
009 OTKpHITasA 1 8760|HeopTaHM30BaHHBIM 116022 -470 1410 1 1
CTOSHKA Iepen VICTOUYHUK
TJl1aBHBIMM
BOpPOTaMM
009 OTKpPEITasA 1 8760|HeopraHM30BaHHEM 116023 5 680 2350 1
aBTOCTOSHKAa Ha MCTOYHUK
10 aBTOMAamMH

TOT
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AATO3CKMM paroH, . AKTOraly,

TOO «TITECO»
[lapamMeTpsl BHIOPOCOB 3aTpPA3HAKNIMX BemecTB B aTMocdepy misa pacuera [IIIB Ha 2022 ron

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

TOO «KAZMinerals Aktogay»

(mepuon 5sKCIJyaTalun)

Tabmuua 3.3

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
NCT. YCTaHOBOK IPOM3BOI . CreneHb me - BelmecTBa
BEIO—| M MEepOonpuaTHMi |T-0UuMCTKa oumcrkmu/ |cTBa r/c Mr /M3 T/T0I Tonm
poca| mo cokpameHuo |k-T obecn max.crern noc-
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
IaB
8 18 19 20 21 22 23 24 25 26
mwaMoT, LEeMEHT, IbUIb
LEMEHTHOT'O
IPpOM3BOIOCTBA —
TJIMHa, ITJIVMHWCTHIM
cJlaHell, IOOMEeHHEI
nJjlak, IIeCcokK,
KJIMHKEP, 30Ja,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX
MecToOpoOXIeHmy) (494)
6022 0301|AzoTa (IV) mumokcunm ( 0.0518 0.0197] 2022
As3oTa pmokcum) (4)
0304|Az0oT (II) oxcunm ( 0.0084 0.0032( 2022
AsoTa okcmum) (6)
0328(Yrnepon (Caxa, 0.0042 0.0015] 2022
Yrnepon depHEM) (
583)
0330|Cepa mmoxcunm ( 0.005 0.0022(2022
AHTUOPUI CEPHUCTHIA,
CepHucTeM razs, Cepa
(IV) oxcum) (516)
0337|Yroeporn oxcun (OKmMCH 1.4457 0.5478] 2022
yTJepona, YT'apHBIM
ras3) (584)
2704|Bensun (HebTaHOI, 0.1539 0.0584( 2022
MaJIOCEPHUCTEDL) /B
mepecdeTe Ha
yriepon/ (60)
2732|Kepocun (654%) 0.1539 0.0584( 2022
6023 0301(AzoTa (IV) mmokcum ( 0.0582 0.0224( 2022
A3zoTa muokcun) (4)
0304|Az0oT (II) oxcunm ( 0.0095 0.0036] 2022
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OPA v2.5 TOO «TITECO» Tabmanua 3.3

[lapamMeTpe BHIOPOCOB 3aTPSA3HANIMX BemeCcTB B aTMochepy mnsa pacuera [IIB Ha 2022 rTonm

Agrosckuy parox, n. Axkroraiy, TOO «KAZMinerals Aktogay» (mepron SKCIIJIyaTalLMu)

JICTOUHMKM BEIOEJIEHUSA Yucio HamMeHOBaHMe Uuc | Ho- |Beico |IOma- [[lapaMeTpel ra30BO3M.CMEeCHU KoopomMHaTEl MCTOUYHMKA
[Ipo 3aTrPASHAOIMX BeleCTB [ YacoB [McTouHMKA BrOpOCaA |J10 Mep Ta |[MeTp |Ha BEIXOOE M3 MCT.BHOpOCa Ha Kapre-cxeMmMe, M
n3B |Lex paboTe BpPeOHHIX BelecTsB |ucT | ucT.|McTodu |yCcThba
oxnc HammveHnoBaHue |Komm B BuO | BHIO-|HMKA |TpyOrl| CKO-|0BBEM Ha 1 TEeM— [TOYEUHOT'O MCTOY. 2-T0 KOHLA JIMH.
TBO yecT ron po-| pocal|subpo pocTs [TpyBy, M3/c| mep. |/l-ro xoHua JmH. |/OaMHa, WKMPUHA
BO ca ca,M M M/C oC /LeHTpa MIoman- IJIOWATHOT O
NCT. Horo mcrTouHMKa MCTOYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
009 OTKpEITasA 1 8760|Heoprann30BaHHEM 116024 5 690 1880 1 1
aBTOCTOSHKAa Ha VICTOYHUK
40 aBTOMaUMH
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(mepuon 5sKCIJIyaTalun)

Tabmuua 3.3

MaJIOCEPHUCTEL) /B

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
NCT. YCTaHOBOK IPOM3BOI . CreneHb me - BelmecTBa
BEIO—| M MEepOonpuaTHMi |T-0UuMCTKa oumcrkmu/ |cTBa r/c Mr /M3 T/T0I Tonm
poca| mo cokpameHuo |k-T obecn max.crern noc-
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
1B
8 18 19 20 21 22 23 24 25 26
AsoTa okcum) (6)
0328|Yrmepoxn (Caxa, 0.0042 0.0016[ 2022
Yronepon uepHB) (
583)
0330(Cepa mmoxcunm ( 0.00506 0.0026] 2022
AHTUOPUI CEPHUCTHI,
CepHucTel 1az, Cepa
(IV) oxcmum) (516)
0337|Yrnepon oxcum (OxmChb 2.1906 0.8308] 2022
yrJjepona, YTapHBM
raz) (584)
2704|BensuH (HedbTsHOI, 0.2548 0.0965] 2022
MaJIOCEPHMUCTEDL) /B
epecyeTe Ha
yriepoxn/ (60)
2732|Kepocun (654%) 0.0292 0.0109( 2022
6024 0301|AzoTa (IV) mumoxcun ( 0.1602 0.0701] 2022
A3oTa pgumokcunm) (4)
0304|Az0oT (II) oxcum ( 0.0261 0.0114] 2022
AsoTa okcmum) (6)
0328(Yrnepon (Caxa, 0.0261 0.0101] 2022
Yrnepon depHEM) (
583)
0330|Cepa mmoxcum ( 0.0281 0.0139] 2022
AHTUOPUI CEPHUCTHIM,
CepHucTeM raz, Cepa
(IV) oxcum) (516)
0337|Yroepon oxcun (OKMCH 3.00613 1.1645] 2022
yrJjiepona, YTapHBI
ras) (584)
2704|Bensun (HebTaHO, 0.5185 0.1895(2022
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Tabmmua 3.3

MCTOYHUK

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
3B (Jex paboTE BPEeIHEIX BELECTB |UCT ucT. |VicTou |yCcThbsa
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHIA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpPpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcrTouHMKa VMCTOUHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
009 ABTOTPAHCHOPT 1 1200|zeopraHn30BaHHEM 116025 2 4880 1915 1 1

SOT
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Tabmuua 3.3

MaJIOCEPHUCTHIA) /B

repecueTe Ha

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
NCT. YCTaHOBOK IPOM3BOI . CreneHb me - BelmecTBa
BEIO—| M MEepOonpuaTHMi |T-0UuMCTKa oumcrkmu/ |cTBa r/c Mr /M3 T/T0I Tonm
poca| mo cokpameHuo |k-T obecn max.crern noc-
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
IaB
8 18 19 20 21 22 23 24 25 26
IepecyeTe Ha
yryepoxn/ (60)
2732|Kepocun (654%*) 0.1872 0.0733]1 2022
6025 0101 |AmooMuHMM okcun ( 0.032045 0.256105
IOVAJIIOMUHVY TPUOKCUI)
/B mnepecueTe Ha
ammommHM/  (20)
0123|Xenmezso (II, III) 0.01885 0.15065| 2022
okcumel (mmXejeso
Tpuokcun, Xesesa
okcun) /B mepecueTe
Ha xejneso/ (274)
01l28|Kanpumit oxcmm ( 0.013195 0.138096| 2022
HerameHas m3BecCcTb) (
635%)
0301|AzoTa (IV) mmoxkcunm ( 0.0581 0.1029] 2022
AsoTa guokcum) (4)
0304|AzoT (II) oxcunm ( 0.0094 0.0167(2022
AsoTa okcum) (6)
0328|Yrmepoxn (Caxa, 0.0066 0.0107( 2022
Yrnepon uepHBM) (
583)
0330|Cepa mmoxcunm ( 0.0135 0.0208] 2022
AHTUIPUIL CEPHUCTHIA,
CepHucTel raz, Cepa
(IV) oxcum) (516)
0337|Yroepon oxcunm (OKMCH 0.0581 0.1029( 2022
yrTJepozna, YTapHbI
ras) (584)
2704|Beusun (HebTsaHOM, 0.0212 0.0364( 2022
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Tabmmua 3.3

VICTOUHMKM BHEIOEJIEHUSA Yuciio HammMeHOBaHUE Yuc Ho- [Beico [Oma- [l[lapaMeTps I'as30BO31.CMeCHU KoopaoMHaTE MCTOYHUKA
IIpo 3arpsa3HARIMX BeleCTB | 4acCoB [MCTOUWHMKA BBEIOpPOCA [J10 Mep Ta |MeTp |[Ha BEIXOIE M3 UCT.BHOpPOCa Ha KapTe-cxeMme, M
u3B [Hex paboTeL BPEeOHEIX BEUECTB [MCT UCT. |[VlcToUu |yCThbs
onc HamMeHoOBaHMe Konmu B BLEIO BEIO—|HMKA [TpyOBL cko-|obwreMm Ha 1 TeM— |TOUEUHOIT'O MCTOY. 2-T0 KOHILA JIMH.
TBO yecT Tonm po-| pocal|Bubpo pocThb [TpyBy, M3/c| mep. |/1-ro xoHua suH. |/OAMHa, WMpUHA
BO ca ca,m M M/C oC /UeHTpa njoman- TIJIOWANHOT'O
UCT. Horo mcTouHMKa MCTOUYHMKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
008 Oreajy IICII N3 ( 1 2040|HeOpPTraHM30BAHHEINA 116026 2 3778 1351 352 235
pazrpyska MCTOUHUK
CcaMOCBaJIOB)
Orean IICIT M3 ( 1 2040
bopMmmpoBaHME
OyJIbO03EePOM)
OrBaJst IICII N3 ( 1 8760
XpaHeHue)
Bynbnoszep 1 2040
Caterpillar D8
1

L0T
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Tabmuua 3.3

cozgepxallad IOBYOKMCH

Ho- HammvmeHoBaHMe |BemecTBa CpenHasa Kon BEIOPOCE! 3arpAa3HANLMX BeleCTB
Mep Ta300UYMCTHEIX [[IO KOTOP. OKcIyaT |Be-— HauMeHOBaHMe
MCT. YCcTaHOBOK IPOMU3BOL. CreneHb me-— BelecTBa
BEIO—| M MEPONPUATHUM |T—O0UMCTKAa ouncTkmu/ |cTBa T/c Mr/m3 T/T0m Ton
pocal mo coxpameHMo |k-T obecn max.cren noc-—
BEIOPOCOB razsoo-u" % OUMCTKUS TIIXKE
HUS
IaB
8 18 19 20 21 22 23 24 25 26
yriepoxn/ (60)
2732|Kepocun (654%) 0.1593 0.2393( 2022
2908|lel1e HEOPT'@aHMUECKAS, 0.12441 0.99429| 2022
comepxamas IOBYOKMCH
KpeMHUa B $: 70-20 (
mamMoT, LEMEeHT, IIbBUJIb
LLeMEHTHOTO
IpOoM3BOOCTBA —
TJIMHA, TJIMHUCTHIM
cJlaHel, IOMEeHHBI
mijak, IIeCOK,
KJIMHKEP, 30Jia,
KpeMHeseM, 30Ja
yIJIeM KasaxXCTaHCKUX
MecTopoxImeHuy) (494)
6026 0301|AzoTa (IV) mmoxcunm ( 0.0516 0.1023( 2022
AsoTa guokcum) (4)
0304|Az0oT (II) oxcum ( 0.0084 0.0166( 2022
AsoTa okcum) (6)
0328|Yrmepoxn (Caxa, 0.0107 0.0154( 2022
Yrnepon uepHBM) (
583)
0330|Cepa mmoxcunm ( 0.0064 0.0108] 2022
AHTUOPKUI CEPHMUCTHI,
CepHucTel raz, Cepa
(IV) oxcum) (516)
0337|Yroepon oxcunm (OKMCH 0.0505 0.0913( 2022
yrTJepozna, YTapHbI
razs) (584)
2732|Kepocun (654%) 0.1023 0.0197( 2022
2908|llbuib HeOpPTaHMUECKasd, 0.0476 0.4746| 2022
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Tabmaunua 3.3

VICTOUHMKM BHIOEJIEHUS Yucio HammenoBaHUe Yuc Ho- |Beico |Ima- |llapaMeTpel I'a30BO3I.CMeCK KoopamHaTE MCTOUHMKA
IIpo 3arpA3HARIMX BEUEeCTB | YacoB [MCTOUHMKA BHIOpPOCA [J10 Mep Ta |MeTp |Ha BEIXOIEe M3 UCT.BHOpPOCa Ha KapTe-cxeme, M
u3B [Iex padoTH BPEIHHX BeWwecTB [ucT | mcT.|lcTou [yCcThbsa
onc HammvmenoBahume |KoJm B BBIO | BHIO—-|HMKA |[TpyOwl| CKO—-|0OBeM Ha 1 TEeM— [TOUYeuHOT'O MCTOU. 2-T0 KOHLIA JIMH.
TBO yecT ron po-| pocal|subpo pocTs [TpyBy, M3/c| mep. |/l1-ro xoHua JmH. |/OaMHa, WKMPUHA
BO ca ca,M M M/cC oC /UeHTpa njomamn— IJIOWAIHOT'O
UCT. Horo mcTOUYHMKA MCTOUHUKA
X1 Y1 X2 Y2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
008 OrmaJs IICII N4 ( 1 2040|HeopTraHM30BaHHEM 1{e027 2 1149 314 235 352
pasrpys3ka VMICTOUYHUK
CaMoCBAaJIOB)
OreaJs IICIT N4 ( 1 2040
dopMUpPOBaHME
OyJIbOO3EPOM)
Orean IICII M4 ( 1 8760
XpaHeHue)
Bynenoszep 1 2040
Caterpillar D8
1

60T
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cozmepxamas IOBYOKMCH
KpeMHUa B $: 70-20 (
maMoT, LEMEeHT, IBUIb
LLEMEHTHOT'O
IPOM3BOIACTBA —
TJIVHa, TJIMHUCTHI
cJlaHell, IOMEeHHBIV
mjaxk, IecoK,
KJIMHKEep, B3o0ja,
KpeMHe3eM, 30Ja
yTJIeM KasaxXCTaHCKUX
MecTopoxImeHuy) (494)

Ho- HauMeHOBaHMe |BemecTsa CpenHas Kon BEIOPOCHE 3arpsas3HA0INMX BELEeCTB
Mep TA300UMCTHEIX |10 KOTOP. OKCcmiIyaT |Be- HavMeHOBaHME
MCT . YCTaHOBOK NIPOM3BOL. CreneHb me- BelecTBa
BHO—-| M MeponpuATHMM [T-oumMcCTKa oumcTku/ |cTBa T/c M1 /M3 T/T0n Toxn
poca| Mo COKpameHMoO |K-T ofecl max.cTen moc-
BEIDPOCOB rasoo-1 % OUMCTKUS TYXE
HUS
IIB
8 18 19 20 21 22 23 24 25 26
kpeMHUa B $: 70-20 (
mamMoT, LEeMEeHT, IbJIb
LIEMEHTHOT'O
IPOM3BOLACTBA —
TJIMHa, ITJIVMHWCTHIM
cJlaHell, IOOMEeHHEI
mjak, IeCOK,
KJIMHKEep, 3o0Ja,
KpeMHeseM, 30Ja
yTJIeM Ka3axCTaHCKUX
MecTopoOXIeHmy) (494)
6027 2908|llbib HeOpTaHMUeckasd, 0.1484 2.3377) 2022
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3.1.4.1. Calculations and analysis of the level of air pollution when implementing design
solutions

The calculation of concentrations of harmful substances in the surface layer of the atmosphere
was carried out on the sowtware "Era - 2.5" on a PC. At the same time, the highest concentrations of
harmful substances in the reference points on the ground and the contributions of individual sources
to the maximum concentration of harmful substances contained in the emissions of the company
were determined.

The dispersion calculations were made for the existing situation in 2018 (emissions from the
existing factory), as well as for the future in 2022, taking into account the designed factory. The
calculation of the maximum possible concentrations in the surface layer of the atmosphere is made for
all pollutants, taking into account the summing effect with the joint presence of a number of substances
- summation groups. The dimensions of the calculated rectangle for the industrial site were 10,000 x
10,000 m, based on the space occupied by the facilities of the production site and the nature of the
placement of the isolines, the grid step was taken 500 m.

Adverse wind directions (hail) and wind speeds (m/s) are determined at each search node.

Meteorological characteristics and coefficients, that determine the conditions for dispersion of
pollutants in the atmosphere: the sedimentation coefficient of the impurity for solids, the coefficient
of stratification of the atmosphere, terrain relief coefficient.

The results of the calculations were carried out at dangerous average weighted wind speeds
with a step of searching directions of 10 degrees.

The calculation of dispersion includes substances for which the the following inequality is
satisfied [6]:

M/ MPC one time concentration > F
F=0.01xH atH>10m
F=0.1 atH<10m

where M — the total value of the emissions from all sources of the company, corresponding to
the most unfavorable of the established conditions of release, g/c;
MPC one time concentration — max. permissible one time concentration, mg/m?;
H(m) — company average weighted height of emission sources [6, p.7.8] is defined by formula:
H (m) = (5*M-10) + 15*M(11-20) + 25*M(21:30) + ....) / Mj, m
Mi = M(o-10) + M(11-20) + M(21-30) + .....

Mi — total emissions of the i- substance in the ranges of sources heights up to 10 meters
inclusive, 11-20m, 21-30m, etc.

The calculation results are summarized in the Table “The necessity of surface concentrations
calculations”.

The calculation of surface concentrations of pollutants was carried out without taking into
account background concentrations, due to the fact that there is no monitoring of the state of air
pollution in the Aktogay deposit area.

Due to the large remoteness of the nearest settlements from the designed plant the calculation
of dispersion in the residential area was not carried out.

Analysis of the results of calculations of the dispersion of pollutants in the atmosphere in the
zone of influence of the designed and existing concentrtator showed that exceedances of maximum
permissible one time concentration on the border of the SPZ for all considered ingredients and groups
of summations is not available.

A certificate confirming the absence of observation posts was issued by Republican State
Enterprise on the Right of Economic Use Kazhidromet (Appendix 5). In addition, according to the
letter of the Committee for Environmental Regulation and Control of the Ministry of Environmental
Protection of the Republic of Kazakhstan, in case of absence of observation posts in thy settlement,
background concentrations are accepted according to RD 52.04.186-89 for the following substances:
dust, sulfur dioxide, nitrogen dioxide, carbon monoxide. With a population of less than 10 thousand
people, background concentration is equal to 0.
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The calculation of the level of air pollution was made in accordance with the methodology
for calculating concentrations of harmful substances in the atmospheric air from emissions of
enterprises (approved by Order of the Minister of Environmental Protection of RK dated April 18,
2008 No. 100-P.). The distribution of contaminants at the site is shown in Appendix 14 as maps of
isolines of pollutants concentrations.

The results of calculations of surface concentrations at the SPZ boundary are given in table 3.5.

Emission standards for a Sulphide Concentrator operation are proposed to be set for the next
6.5 years of work for the period 2022—2028. The standards are set excluding emissions from motor-
and-tractor equipment, since, according to Article 28 of the Environmental Code of the Republic of
Kazakhstan, emissions from mobile sources of pollution are not taken into account in standardization
works. Payment for pollutant emissions from vehicles is made on actual fuel consumption.

Table 3.6. shows emission standards for pollutants from designed extension of Aktogay
Sulphide Concentrator.

3.1.4.2 Justification for the size of the sanitary protection zone

"Sanitary-epidemiological requirements for the establishment of a sanitary protection zone for
production facilities™, approved by Decree No. 237 of the Government of the Republic of Kazakhstan
on March 20, 2015.

The criterion for determining the size of the SPZ is correspondence at its outer boundary and
outside SPZ of pollutant concentrations, the MPC and /or the maximum permissible level of physical
exposure to atmospheric air in populated areas.

The construction period on the territory of the second concentration plant is short, emission
sources are not stationary, episodic. In this regard, for the period of construction work according to
the rules "Sanitary and epidemiological requirements for the establishment of a sanitary protection
zone for industrial facilities™ No. 237 dated March 22, 2015, the class of facilities as per to sanitary
classification is not classified, the size of the sanitary protection zone is not set.

During the operation period,for the facilities which have negative impact on the environment
and human health, the following dimensions of the SPZ are established depending on the hazard class
of the company:

1) hazard class | facilities with a SPZ of 1000 m and more;

2) hazard class Il facilities with a SPZ from 500 m to 999 m;

3) hazard class 111 facilities with a SPZ from 300 m to 499 m;

4) hazard class 1V facilities with a SPZ from 100 m to 299 m;

5) hazard class V facilities with a SPZ from 50 m to 99 m.

According to sanitary regulations and standards "Sanitary and epidemiological requirements for
the establishment of a sanitary protection zone for industrial facilities" (approved by the Decree No.
237 of the Government of the Republic of Kazakhstan on March 20, 2015, paragraph 3, subparagraph
13.1) the facilities of the designed second Concentrator are:

- ore stockpiles — not less than 500 m (hazard class I1);

- concentrators that use jigging - not less than 500 m (hazard class Il);

- facilities for maintenance of equipment — not less than 300 m (hazard class I11).

The performed dispersion calculations showed that surface concentrations for all pollutants and
groups of summations at the SPZ border (500 m from sources of pollution) will not exceed the
sanitary norms.

According to the “Sanitary and Epidemiological Requirements for the Establishment of the
Sanitary Protection Zone for Production Facilities” approved by Decree No. 237 of the Government
of the Republic of Kazakhstan dated March 20, 2015, the facilities for expansion of Aktogay Sulphide
Concentrator are classified as hazard class Il with the SPZ of 500 m.
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39PA v2.5 TOO «TITECO»
OnpenejsieHre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BeleCTBaM
Ha CymLecTByllee MIOJIOXeHY e
Agrosckmuit paiox, . Axrorayn, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHgHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCUM . CpenHe- |OPMUEHTUD. BemecTBa meHHasg ons  H>10 |[Ipumeuanue
Bele- pazoBas, [cyTouHasa, |6es3omnacH. T/c BEICOTA, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
0008 |B3BemenHsle uacTuusl PM10 (117) 0.3 0.06 0.0052 12.0000 0.0014 -
0123 |Xemeso (II, III) okcumel (mmKeseso 0.04 0.031 17.3677 0.0045 -
Tpuokcum, Xesesa okcui) /B IepecueTe Ha
xejyieso/ (274)
0128 |Kanpuuyt oxcun (HerameHas mu3BecTb) (635%) 0.3 0.0068 20.9059 0.0011 -
0143 |Maprahel ¥ ero cCOoeIMHeHUs /B IepecueTe Ha 0.01 0.001 0.0039 17.3846 0.0224 PacueT
MmapraHua (IV) oxcum/ (327)
0150 |Harpui runpoxcun (HaTtp ezmxwmr, Coma 0.01 0.000396 6.5000 0.0396 -
KaycTuueckas) (876%*)
0155 |ouHaTpuit xapboHaT (CoIa KaJbLMHMPOBAHHASA, 0.15 0.05 0.006518 14.9765 0.0029 -
Harputt xapbonat) (408)
0203 |XpoMm /B mepecuere Ha xpoMm (VI) okcum/ 0.0015 0.000006 6.5000 0.0004 -
(XpoMm mecTuBajyieHTHENI) (647)
0304 |AzoT (II) oxcunm (Az3oTa okcun) (6) 0.4 0.06 5.7061 7.9536 14.2653 PacueT
0328 |Yrmepon (Caxa, Yrjepon uepHreli) (583) 0.15 0.05 1.6113 5.5956 10.742 PacuerT
0334 |Cepoyruepon (519) 0.03 0.005 0.0031005 35.3193 0.0029 -
0337 |Yrmepon oxcun (Oxuch yrJjepona, YTapHBIM 5 3 20.3663003 6.6788 4.0733 PacueT
ras) (584)
0415 |Cmech yryeBOIOpPOIOB mNpedesibHeIXx Cl-C5 50 34.91359 2.9687 0.6983 PacueT
(1502~*)
0416 |CMechb yIUIEBOINOPOIOB MHNpeneJibHeIXx C6-C10 30 12.90365 2.9687 0.4301 PacuerT
(1503%*)
0501 |IeHTwUIeHB (aMUIJIEHH — CMEeCb M30OMEPOB) 1.5 1.28988 2.9687 0.8599 PacuertT
(460)
0602 |Beusos (64) 0.3 0.1 1.18669 2.9687 3.9556 PacueT
0616 |OuMmeTunOeH30J (CMecb O—, M-, II- M30MEPOB) 0.2 0.149064 2.9687 0.7482 Pacuer
(203)
0621 |MeTunbenson (349) 0.6 1.11955 2.9687 1.8659 Pacuer
0627 |2Tunbenzon (675) 0.02 0.04893 2.4289 2.4465 PacueT
0703 |Beus/a/nupen (3,4-BenznupeH) (54) 0.000001 0.000016 3.1250 1.6 Pacuer
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S5PA v2.5 TOO «TITECO»
OnpenejsieHre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BeleCTBaM
Ha CylleCTByllee MOJIOXeHMe
Aarosckmuit pavox, . Axroran, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHgHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCHM . CpenHe- [opueHTHD. BemecTBa meHHasg mna  H>10 |IpumMeuanue
Bele- pasoBasd, |cyTouHas, |6e30macH. T/c BHICOT&, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
1048 |2-MerunnponaH-1-oJa (M300yTUIIOBLI CIMPT) 0.1 0.0053 22.9245 0.0023 -
(383)
1051 |lpomnan-2-on (MzonponmioBelt cnupT) (469) 0.6 0.0043 24.7674 0.0003 -
2704 |BensuH (HebTSHOM, MAJIOCEPHUCTEINL) /B 5 1.5 1.7258 7.3746 0.3452 Pacuer
nepecuere Ha yrJyepon/ (60)
2732 |KepocuH (654%) 1.2 3.1251 8.4394 2.6043 PacueT
2735 [Macno MmHepasibHOe HedTAHOe (BepeTeHHOoE, 05 0.53274 16.2059 0.6575 PacueT
MallMHHOE, LMJIMHIPOBOEe M mOp.) (716%)
2736 [Macjygo cocHoBoe dygoTaumoHHOoe (MC®O) (717%*) 1 0.004 36.0000 0.0001 -
2754 |Anxaner Cl12-19 /B nepecuere Ha C/ 1 0.83023 13.1075 0.0633 PacueT
(Yrniepomoponrl mnpenejibHele C12-C19 (B
nepecuere Ha C); PacTBopuresb PIK-265I)
(10)
2902 |[BzBemenHwle uvacTuie (116) 0.5 0.15 0.0198 17.8828 0.0022 -
2908 |[Melme HeoOpTaHMUeCkas, comepxallas OBYOKMUCH 0.3 0.1 3.74746 5.9799 12.4915 PacueT
kpeMHUs B %: 70-20 (wamoT, LEeMeHT, IHJIb
LIEMEHTHOTO IPOM3BOICTBa — IJIMHA,
TJIMHUCTHEIM CJlaHell, IOMEHHBIM IJlak, I1eCOK,
KJIMHKEP, 30Jla, KpeMHeseM, 30Jjia yIJlen
KaszaxCTaHCKUX MeCcTopoxneHuy) (494)
2909 |[Mlelib HeopTaHMUeckas, coIepxallas IBYOKMUCH 0.5 0.15 0.000002 2.0000 0.000004 -
KpeMHUs B %: MeHee 20 (mojioMmMT, IIBEJIb
IIEMEHTHOT'O INPOM3BOICTBA — MSBBECTHSAK, MeJ,
orapkKmu, CHpbeBas CMeCh, I[IBUIb BPAUA0IMXCS
neuen, 6OoxkcuT) (495%*)
2930 |[lemp abpasmuBHas (KopyHn Oeuiwli, .04 0.01506 16.6974 0.0234 Pacuer
MonokopyHn) (1027%)
2936 |[llemib mpeBecHas (1039%*) 0.1 1.989 12.5000 1.5912 Pacuer
2978 |[lemb TOHKO MBMEJIbBUEHHOT'O PEesMHOBOIO 0.1 0.0678 15.0000 0.0452 PacuerT

ByJIKaHM3aTa M3 OTXOHOB MOIOWBEHHEIX Pe3UH
(1090%)
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3PA v2.5 TOO «TITECO»
Onpenejsienre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BelleCTBaM
Ha CyLeCcTBylllee MOJIOXeHM e
Agrosckmuit paiox, . Axrorayn, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHgHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCMM. CpenHe- [opueHTHD. BemecTBa meHHasg mna  H>10 |IpuMeuanue
Bele- pasoBasd, |cyTouHas, |6e30macH. T/c BHICOT&, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
2985 [MMonmmakpuiaMui aHMOHHEN AK-618 (AK-618) 0.25 0.0007 36.0000 0.000077778 -
(964%)
BemectTra, objananmme 30QeKTOM CyMMapHOIT'O BPEOHOI'O BO3OEMCTBUSA
0301 |AsoTa (IV) mmokcmn (AsoTa mmokcum) (4) 0.2 0.04 5.2214 7.7373 26.107 Pacuer
0302 |A3oTHasa kucjora (5) 0.4 0.15 0.0035 6.5000 0.0087 -
0303 |Ammmax (32) 0.2 0.04 0.0012 6.5000 0.006 -
0316 |I'mopoxjyopun (CojsHas KMuCJOTa, Bomopon 0.2 0.1 0.000732 6.5000 0.0037 -
xjopun) (163)
0322 |Cepras xucjyora (517) 0.3 0.1 6.000037 5.0001 20.0001 Pacuer
0330 |Cepa mmoxcun (AHTMIPUI CEPHUCTHI, 0.5 0.05 2.66870009 6.3285 5.3374 PacueT
CepHuctTet 1aszs, Cepa (IV) oxcun) (516)
0333 |Ceporonmopon (Iurmunpocynbdmun) (518) 0.008 0.005582 32.6353 0.0214 PacuerT
0342 |®TopucTHE Tasz3000pasHLle COeIMHEHUS /B 0.02 0.005 0.0019 17.4947 0.0054 -
nepecuere Ha dTop/ (617)
0344 |®dTOopMOE HeOPTaHUYECKME I[IJIOXO PacCTBOPMMEIE 0.2 0.03 0.0015 17.7333 0.0004 -
- (amoMmmHUA QrTopmn, kKajaeuua QTOpMH,
HaTpusa rekcadropasuoMmHaT) (dTopmOr
HEeOpPTaHMYECKME I[JIOXO PACTBOPUMEE /B
nepecuere Ha dTop/) (615)

lIpumMeuanue. 1.
Cd IO CTaHOaApTHOM dopwMmyJie:
2. Mpu orcyrcrBum I[IJJKM.p. Oepetrcs OBYB,

Cymma (Hi*Mi) /Cymma (Mi),

r/c

HeoBxXOOMMOCTE pacuUeTOB KOHLEHTpaluulM onpelejiseTcsa coIrJjlacHo II.5.21 OHI-86.CpenHeBsBelleHHAas BEHCOTa M3A omnpenejsgeT-—
rne Hi - daxTmueckas BreicoTa M3A, Mi - BrbOpoc 3B,
npu orcytcTBuM OBYB - 10*IIJKc.c.
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39PA v2.5 TOO «TITECO»
OnpenejsieHre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BeleCTBaM
Ha 2022 roxm.
Agrosckmuit paiox, . Axrorayn, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHgHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCUM . CpenHe- |OPMUEHTUD. BemecTBa meHHasg mna  H>10 |IpumMeuanue
Belle-— pazoBas, [cyTouHasa, |6es3omnacH. T/c BEICOTA, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
0008 |BzBemeHHble yacTuisl PM10 (117) 0.3 0.06 0.0052 12.0000 0.0014 -
0101 |AjOMMHMM OKCUI (IOMAJIOMUHUM TPUOKCUIL) /B 0.01 0.167000926 4.4652 1.67 PacuerT
nepecuere Ha ajiommumit/ (20)
0123 |Xemneso (II, III) oxkcumu (mmXeyeso 0.04 0.15323578 8.9760 0.3831 Pacuer
Tprokcum, Xejesza okcum) /B NepecueTe Ha
xejyieso/ (274)
0128 |Kanpuuit okcun (HerameHnas msBecCcTb) (635%) 0.3 0.075571846 5.9460 0.2519 PacuerT
0143 |MapraHell M ero CoeauMHeHMVd /B IepecueTe Ha 0.01 0.001 0.0069 17.0435 0.0405 Pacuer
MaprasHua (IV) oxcun/ (327)
0150 |Harpuit runpoxcun (Hatp enxuy, Coma 0.01 0.000396 6.5000 0.0396 -
kKaycTuueckad) (876%*)
0155 |ouHaTpuit xapborHaT (CoIa KaJbLUMHMPOBAHHAS, 0.15 0.05 0.013018 14.9882 0.0058 -
HaTpuit xapborart) (408)
0203 |XpoMm /B mepecuere Ha xpoM (VI) oxcuzm/ 0.0015 0.000006 6.5000 0.0004 -
(XpoMm mecTuUBaJIeHTHEN) (647)
0304 |AzoT (II) oxcunm (AzoTa okcun) (6) 0.4 0.06 5.8099 7.8829 14.5248 PacuerT
0328 |Yrmepon (Caxa, Yrjepon uepHeni) (583) 0.15 0.05 1.7166 5.4914 11.444 Pacuer
0334 |Cepoyriepon (519) 0.03 0.005 0.0062025 35.3144 0.0059 -
0337 |Yrnepon oxcun (Oxmuchb yrJjepona, YT'apHBM 5 3 27.4401003 6.2296 5.488 PacuerT
raz) (584)
0415 |Cmech yrJeBOIOPOIOB NpemlesibHEIXx Cl-C5 50 34.91359 2.9687 0.6983 PacueT
(1502%*)
0416 |CMechb yIUIeBOIOOPOZIOB IHNpenelibHEIXx C6-C10 30 12.90365 2.9687 0.4301 PacuerT
(1503~)
0501 |leHTUJIEHE (aMMJIEHH — CMeChb M3OMEPOB) 1.5 1.28988 2.9687 0.8599 Pacuer
(460)
0602 |Benszom (64) 0.3 0.1 1.18669 2.9687 3.9556 PacueT
0616 |OuMmeTmnOeH30J (CcMecb O—, M—, II- M30MEpPOB) 0.2 0.14964 2.9687 0.7482 Pacuer
(203)
0621 |MeTunbenson (349) 0.6 1.11955 2.9687 1.8659 PacueT
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3PA v2.5 TOO «TITECO»
Onpenejsienre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BelleCTBaM
Ha 2022 rog.
Agrosckmuit paiox, . Axrorayn, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCHM . CpenHe- [opueHTHD. BemecTBa meHHasg mna  H>10 |IpuMeuanue
Bele- pazoBas, [cyTouHasa, |6es3omnacH. T/c BHICOT&, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
0627 |9TmnbenHzson (675) 0.02 0.04893 2.4289 2.4465 PacueT
0703 |Beus/a/nupen (3,4-BeHznupeH) (54) 0.000001 0.000016 3.1250 1.6 PacueT
1048 |2-Merunnponan-1-oy (M300yTUIIOBLI CIMPT) 0.1 0.0106 22.9245 0.0046 -
(383)
1051 |OpomaH-2-oJ (M30nNponmiioBEM cOUPT) (469) 0.6 0.0086 24.7674 0.0006 -
2704 |Beusun (HedTAHOM, MAJIOCEPHUCTELNL) /B 5 1.5 2.6742 6.5086 0.5348 PacueT
nepecuere Ha yrjepoxn/ (60)
2732 |Kepocun (654%*) 1.2 4.6668 8.7856 3.889 PacuerT
2735 [Macno MmmHepasnbHOe HedpTaHOe (BepeTeHHOE, 05 0.70074 16.3004 0.8598 PacueT
MallMHHOE, LUMJIMHIOPOBOEe M Ip.) (716%)
2736 [Macmo cocHOBOe diyoTaumoHHoe (MC®) (717%) 1 0.008 36.0000 0.0002 -
2754 |Ankaner C12-19 /B nepecuete Ha C/ 1 0.83023 13.1075 0.0633 Pacuer
(YroeBomoponel mnpenesibHee C12-C19 (B
nepecuere Ha C); PacrTBopuresns PIK-265I)
(10)
2902 |[B3BemeHHEle yacTuuel (116) 0.5 0.15 0.0302 18.3364 0.0033 -
2908 |[Mlelib HeopTaHMUeckas, corepxallas IBYOKMCH 0.3 0.1 4.797716448 5.4448 15.9924 PacueT
kpeMHus B %: 70-20 (mamoT, LEMEeHT, IIBJIb
LIEMEHTHOTO MPOM3BOICTBA — IJIMHA,
TJIMHUCTHIM CJlaHell, IOOMEHHEH ujlak, IIeCOK,
KJIMHKEP, 30Jia, KPEeMHes3eM, 30Jla yIJlen
KaBsaxXCTaHCKUX MeCTopoxmeHmuy) (494)
2909 |[llemip HeopraHMUeckas, coIepxamas OBYOKUCH 0.5 0.15 0.000002 2.0000 0.000004 -
KpeMHMUs B %: MeHee 20 (ODOJIOMMT, IIBLJIb
LIEMEHTHOTO IIPOMB3BOINCTBa — M3BECTHHAK, MeJ,
OT'apkKmM, CeHpPpbeBasd CMeChb, IIBUJIbB BpallalIMXCHA
neuern, ©OokcuT) (495%*)
2930 |[Mlembp abpaszmeHas (KopyHno Oeswni, .04 0.022 17.4255 0.0316 PacueT
MonoxkopyHI) (1027%*)
2936 |[[Iemib mpeBecHas (1039%*) 0.1 1.989 12.5000 1.5912 PacueT
2978 |[[lbITb TOHKO MBMEeJIbUEHHOT'O PEe3MHOBOTIO 0.1 0.0678 15.0000 0.0452 PacueT
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39PA v2.5 TOO «TITECO»
Onpenejsienre HeOOXOIMMOCTM PACUETOB IPMBEMHBIX KOHIIEHTPAaLUMM 10 BelleCTBaM
Ha 2022 roxm.
Agrosckmuit paiox, . Axrorayn, TOO «KAZMinerals Aktogay»
Kon HawmMmMeHOBa aAadHHgHUu e oK oK OBYB Beibpoc Cpenuersee- [ M/ (IIOK*H)
3arp. BemecTBa MaKCUM . CpenHe- |OPMUEHTUD. BemecTBa meHHasg mna  H>10 |IpuMeuanue
Bele- pazoBas, [cyTouHasa, |6es3omnacH. T/c BEICOTA, M/TIOK
cTBa M1 /M3 M1 /M3 VB, Mr/M3 M oia  H<10
1 2 3 4 5 6 7 8 9
BYJIKAHM3AaTa M3 OTXOINOB I[IOINOUWBEHHEX pPEe3UH
(1090%)
2985 [[lonmmakpuiaMun aHMOHHEM AK-618 (AK-618) 0.25 0.0014 36.0000 0.0002 -
(964~*)
BemecTra, obnamapoume 30deKTOM CyMMapHOI'O BPEeOHOI'O BO3IEMCTBUSA
0301 |AzoTa (IV) pguoxcun (AzoTa nuokcun) (4) 0.2 0.04 5.8697 7.3499 29.3485 PacueT
0302 |AzsoTHas kucjora (5) 0.4 0.15 0.0035 6.5000 0.0087 -
0303 |AmMuaxk (32) 0.2 0.04 0.0012 6.5000 0.006 -
0316 |I'mpmpoxiyiopun (CojisHas KMCJIOTa, Bomopon 0.2 0.1 0.000732 6.5000 0.0037 -
xjopun) (163)
0322 |Cepras kucjyora (517) 0.3 0.1 6.000037 5.0001 20.0001 PacueT
0330 |Cepa muokcun (AHTMIPUI CEPHUCTHIM, 0.5 0.05 2.75920009 6.2494 5.5184 PacuerT
CepHucTer 1az3, Cepa (IV) oxcum) (516)
0333 |Ceporomopon (Iurmnpocynbdmn) (518) 0.008 0.010594 34.2033 0.0387 Pacuer
0342 |®TopmCTEHE Tasz000pasHbe COeOMHEHUsS /B 0.02 0.005 0.0033 17.1152 0.0096 -
nepecuere Ha drop/ (617)
0344 |®TopMOr HeOpPTaHUYECKME IJIOXO PacCTBOPMMEIE 0.2 0.03 0.0025 17.2800 0.0007 -

- (ajoMuHMA QTOpMI, KaJblLua QTOopHUn,
HaTpusa rekcadropasyoMmuHaT) (dTOpPMIE
HeopTaHMYeCKMe I1IJIOXO PAaCTBOPMMEE /B

nepecuere Ha dTop/) (615)

Cc4d TIIO

[IpuMeuaHue. 1.

CTaHOApPTHOM QopMyJie:

Cymma (Hi*Mi) /Cymma (Mi),
2. Npu orcyrcTrBuM IIIOKM.p. Oepercs OBVYB,

r/c

HeoBxoOMMOCTE pPacuUeTOB KOHILIEHTPAUMM OIperneyigseTcs corJjlacHo mn.5.21 OHI-86.CpenmHeB3BemEeHHAas BEHCOTa M3A ompenenseT-—
roe Hi - daxTmueckas BreicoTa M3A, Mi - Br®poc 3B,
npu orcytcTBUuM OBYB - 10*IIIKc.c.
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
1. CyumecTBylllee IIOJIOXEHMUE
3arpsgs83H490IUeE BelleCcTRBa
0123 Xemezso (II, III) 0.00107/0.00043 1189/ 0056 64.7 |CymectByiomas O
okcunel (mmXeseso 3437
Tpuokcun, Xejeszsa oOKCUI)
/B mepecueTe Ha
xejieso/ (274)
0021 13.1 |CymecTBywomasa O
0128 Kanpuuit oxcun ( 0.010815/0.0032445 * /[ * 0005 58.8 |CymecTBywomasa 0
HerameHnas m3BeCcTb) (
635%*)
0004 41.1 |[CymecTBywomasa O
0143 MapraHel, U ero 0.00545/0.00005 1189/ 0056 65.1 |CymecTrypmasa O
coemuHeHnda /B 3437
nepecdeTe Ha MapraHua (
IV) oxcum/ (327)
0021 13.2 |CymecTByomasa O
0301 Asora (IV) mmoxcun ( 0.56616/0.11323 238/2360 | 6014 31.7 |CymecTBypomasa 0
AsoTa mmokcum) (4)
0034 22.1 |[CymecTBynmas O
0304 Asor (II) okxcum (AsoTa 0.28468/0.11387 -396/ 0034 33.5 |[CymecTBypomasa 0P
okcuno) (6) 1642
0033 33.4 |[CymecTBynmasa Od
0322 CepHasa kucJjgoTa (517) 0.58682/0.17605 7637/ 6001 100 CymectTryomas O
1191
0328 Yrynepon (Caxa, Yrjepon 0.36398/0.0546 -79/2001 | 6014 98.6 |Cymecrrywomasa O®
yepHet) (583)
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[lepedyeHb MCTOYHUKOB,
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Tabauua 3.5

Agrosckmuy panos, . Axroral, TOO «KAZMinerals Aktogay» (mepmon SKCIUIyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
0330 Cepa mmoxcuI (AHTUIPUIL 0.27614/0.13807 -79/2001 | 6014 89 CymectTBywomas 00
cepHUCTEM, CepHMUCTHIM
razs, Cepa (IV) oxcunm) (
516)
6004 6.1 [CymecTBypmasa O
0333 CepoBonopon ( 0.00613/0.00005 238/2360| 0003 66.8 |CymecTByimas O
Inrunpocyysdun) (518)
0049 10 CymecTryomas OO
0334 Cepoyriiepon (519) 0.003661/0.00010983 */* 0003 70.2 |CymecTsypomasda O
0006 9.8 |[CymecTBylmas O
0337 Yrnepon oxcun (Oxuchb 0.1573/0.78649 -79/2001 | 6014 76.9 |CymecTByomas O
yTJjiepona, YTapHBM I'a3)
(584)
6009 10.3 |CymecTBynmasa Od
0415 CMech yIUIEBOIOPOLOB 0.02607/1.30335 238/2360 | 0050 25.6 [CymecTByomas O
npenenbpHeElx C1-C5 (1502%
)
0048 21.6 [CymecTrymomas OO
0416 CMech yIUIEeBOIOPOLOB 0.01606/0.4817 238/2360| 0050 25.6 [CymecTryomas OO
npenenbHeEx C6-C10 (
1503%*)
0048 21.6 [CymecTBynmasa Od
0501 NeHTuUsIeHs (aMUJIEHB — 0.0321/0.04815 238/2360| 0050 25.6 |CymecTBywomasa 0
cMech m30MepoB) (460)
0048 21.6 [CymecTBylmas O
0602 Benszon (64) 0.14767/0.0443 238/2360 | 0050 25.6 |[CymecTrynmas OO
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Tabauua 3.5

Agrosckmuy panod, . Axroray, TOO «KAZMinerals Aktogay» (mepmon sKCIUIyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
0048 21.6 |[CymecTryomas OO
0616 InmMmeTnnbeH30J1 (CMEeCchb O- 0.02793/0.00559 238/2360 | 0050 25.6 [CymecTByimas O
, M—, II- M30MepoB) (
203)
0048 21.6 [CymecTBynmasa O
0621 MeTunbenzson (349) 0.06966/0.04179 238/2360| 0050 25.6 [CymecTrymomas OO
0048 21.6 [CymecTrymomas OO
0627 STunbeHso0s (675) 0.15206/0.00304 238/2360| 0044 70.3 |CymecTsypmasa O
0050 9.8 |[CymecTBylmas O
0703 Bens/a/nupen (3,4- 0.10695/1.0695e-6 -79/2001 | 6014 99.1 |CymecTeypmasa 0
BenznupeH) (54)
2704 BeHnsuH (HedTHAHOM’, 0.01508/0.07538 238/2360 | 6011 100 |CymecTBynomas 0
MaJIOCEPHUCTHI) /B
nepecueTe Ha yrJyepon/ (
60)
2732 Kepocuu (654%*) 0.17449/0.20938 -79/2001 | 6014 87.7 |CymecrTByomasa O
6004 6.4 |CymectTrynmas O®
2735 MacJjo MuHepaljibHOE 0.12522/0.00626 1189/ 0053 50.5 [CymecTBynmas O
HedTsAHOe (BepeTeHHOE, 3437
MallMHHOE, UMJIMHIOPOBOE
u gp.) (716%)
0025 18.5 |CymecTrynomas O®
2754 AnkaHe Cl12-19 /B 0.01424/0.01424 1189/ 0053 83.2 |[CymecTBywomasa O
nepecuere Ha C/ ( 3437
YIDIeBOongopoO sl

TZT
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SPA v2.5 TOO «TITECO» Tabauua 3.5
[lepeyeHb MCTOUHMKOB, HallMx HaubOoOJblve BKJIAHE B YPOBEHb 3aTpsa3HeHUsd

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)

Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
npeznenbHele C12-Cl9 (B
nepecuetre Ha C);
PacrBoputrens PIK-265II)
(10)
0025 8.3 |[CymecTBynmasa O
2908 [IelIE HeopTaHMYeckKas, 0.21898/0.06569 238/2360 | 6002 94.7 |Cymectrybmasa O
comepxamas OBYOKUCH
xpeMHUusa B $: 70-20 (
mamMoT, LIEMEHT, IIBJIb
LIEMEHTHOT'O
IPpOM3BOACTBa — IJIMHA,
TJIMHMCTEIM CJIaHell,
IOOMEHHBI LIJlak, IIeCoK,
KJIMHKEpP, 30Ja,
KpeMHezseM, 30Ja yIJieM
KaszaxCTaHCKUX
MecTopoOxImeHu) (494)
6003 2.9 |CymectByiomas O
2930 Mewte abpasmeHas 0.0035/0.00014 -396/ 0030 55.5 |CymecTsypomasda O
KopyHzn ©Oenlt, 1642
MonokopyHI) (1027%*)
0031 44 .5 |CymecTBynomas O
2936 Mewie OpeBecHas (1039%) 0.51469/0.05147 872/3078 | 0057 100 |CymecTBypomas 0
2978 [IEJIb TOHKO 0.01239/0.00124 872/3078 | 6012 66.3 |CymecTBylmas O
UBMEJIbUeHHOT'O
PE3UMHOBOTO BYyJIKaHM3aTa
Y3 OTXOIOB I1OJOWBEHHEIX
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelEeCcTBa HammMmeHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MaKCuUMaJIbHOM [(HamuOoJibmmMy BKJIAL B MCTOUHMKA
/ BelecTBa nosis IOK / Mr/mM3 NIPMU3EeMHOM KOHIL. [Makc. KoHUeHTpaumo | (IPOM3BOLCTEO,
TPYIIIE 1uex, ydacToK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
pezunr (1090%*)
0021 16.9 |CymecTryiomasa O®
T'pynnel BemecTsB, objamamoumx 30QeKToOM KOMOMHMPOBAHHOT'O BPEIHOTO IEWNCTBUS
03 0303 AMMmuak (32) 0.00616 238/2360]0003 66.4 |CymecTByimas O
0333 Ceporomopon ( 0049 10 CymecTryomas OO
Inrunpocyysdbun) (518)
28 0322 Cepnas xmcjora (517) 0.59323 7637/ 6001 98.9 |CymecTByiomasa O
1191
0330 Cepa mmokcun (AHTMOPULO
cepHUCTEV, CEpPHUCTHM
razs, Cepa (IV) oxcunm) (
516)
30 0330 Cepa mmoxcuI (AHTUIOPUIL 0.27982 -79/2001 | 6014 87.8 |CymecTBywomas O
cepHUCTEM, CepHUCTHIM
ras, Cepa (IV) oxcum) (
516)
0333 CepoBonopon ( 6004 6 CymectTryomasa OO
Iurunpocyisdun) (518)
31 0301 AsoTra (IV) mmoxcunm ( 0.7975 238/2360 | 6014 45.3 |[CymecTBynomas O
AsoTa puokcum) (4)
0330 Cepa mmokcun (AHTUIOPUI 0034 17.7 |CymecTBywomas O
cepHUCTEN, CEepHUCTHIM
raz, Cepa (IV) oxcuzm) (
516)
35 0330 Cepa mmokcun (AHTMIOPUI 0.27622 -79/2001 | 6014 89 CymecTByomas O

ecl
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SPA v2.5 TOO «TITECO» Tabauua 3.5

Hepequb MCTOUHMKOB, JanlMX HamMOOoJbpliMe BKJIAIb B YPOBEHE 3ar'pPA3HEHUA

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
cepHUCTEM, CepHMCTHIM
raz, Cepa (IV) oxcuzm) (
516)
0342 dTopucCTEE T'a3000pa3HEE 6004 6.1 |CymectTBynmas 0O
coenmvHeHus /B
nepecuetre Ha dTop/ (
617)
40 0302 AsoTHad kmcjgoTa (5) 0.58684 7637/ 6001 100 [CymecTBylomasa Od
1191
0316 Tunpoxyopun (CosnaHasa
KMcJjoTa, Bomopon
xjopun) (163)
0322 CepHas kucjyoTa (517)
2. IlepcnexTuBa (Hauasio 2022 ronma)
3arpsas3H4a00uUe B elmlecT®B a
0008 B3BeleHHBEe YaCTULE 0.028391/0.0085173 * /[ * 0030 100 [CymecTBylmas O
PM10 (117)
0101 AJIIOMMHMM OKCHI ( 0.02111/0.00211 5097/ 6017 97.9 |KoMmmnekc
OVAJIOMUHUWIA TpUOKCHUn) / 3049 OpoBJieHMs Py
B IlepecueTe Ha
amoMmHMI/  (20)
0123 Xenezo (II, III) 0.00315/0.00126 5097/ 6017 96.5 |Kommiekc
okcumul (mmXesezo 3049 OpoBJIeHNS PYIH
TpMuokcun, Xejesza oxcunm)
/B mepecueTe Ha
xejeso/ (274)
0128 Kanmpumt oxcun ( 0.0029/0.00087 5097/ 6017 97.9 |KoMmmniekc

A}
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Tabauua 3.5

Agrosckmuyt panos, . Axroray, TOO «KAZMinerals Aktogay» (mepmon BSKCIlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
HerameHnas mu3BeCThb) ( 3049 OpobJieHna pPYyIOE
635%*)
0143 MapraHel, U ero 0.0055/0.00006 1189/ 0056 64.5 |CymecTeypmasa O
coenuHeHuda /B 3437
nepecueTe Ha MapraHua (
IV) oxcum/ (327)
0021 13 CymecTryomas 0P
0150 HaTpuit rumpoxkcun (Hatp 0.00084/8.383e-6 -79/2001 | 0015 33.7 |CymecTBynomas Od
enkumr, Coma
KaycTnuueckasa) (876%*)
0014 33.6 |CymecTBylmasa O
0155 nvHaTpuit xapboHaT ( 0.0006/0.00009 -79/2001 [ 0009 99.8 |CymectTrynomas 00
Coma kKalpLUMHMPOBaHHAaA,
HaTpuri kapbonaT) (408)
0203 XpoMm /B mepecueTe Ha 0.002739/0.00004109 */* 0016 50 CymecTByomas O®
xpoMm (VI) oxcum/ (Xpowm
MeCTUBAJIEHTHE) (647)
0017 50 CymectTBybomas 0
0301 Asora (IV) mmoxcun ( 0.56619/0.11324 238/2360 | 6014 31.7 |CymecTBypomasa 0
AsoTa mmokcum) (4)
0034 22.1 |[CymecTBynmas O
0302 AsoTHasa kucjgora (5) 0.019975/0.00799 */* 0011 14.3 [CymecTrByomasa OO
0012 14.3 |CymecTByomasa Od
0303 AmMuak (32) 0.013697/0.0027394 * ) * 0011 33.3 [CywmectTBymasa OO
0016 33.3 [CymecTBynmasa O
0304 Asor (II) oxcun (AzsoTa 0.28484/0.11394 -396/ 0034 33.4 |[CymecTBypomasa 0

1A}
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelEeCcTBa HammMmeHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MaKCuUMaJIbHOM [(HamuOoJibmmMy BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE 1uex, ydacToK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
okcum) (6) 1642
0033 33.4 |[CymecTryomas O
0316 TunpoxJjiopun (CosnsgHasa 0.008355/0.001671 */* 0011 18 CymecTByomas Od
KMcJioTa, Bomopon
xjiopun) (163)
0012 18 CymectTrywomas O
0322 Cepunas kwuciyora (517) 0.58682/0.17605 7637/ 6001 100 |CymecTBypomas O
1191
0328 Yryepon (Caxa, Yrjepon 0.36422/0.05463 -79/2001 | 6014 98.6 |CymectTryomasa O®
yepueni) (583)
0330 Cepa mmoxcun (AHTUIOPUIL 0.27628/0.13814 -79/2001 | 6014 88.9 |[CymecTBywomas O
cepHUCTEM, CepHUCTHIM
raz, Cepa (IV) oxcunm) (
516)
6004 6.1 [CymecTBypmasa O
0333 CepoBonopon ( 0.00628/0.00005 238/2360| 0003 63.2 |CymecTByimas O
Inrunpocyysdun) (518)
0049 10.1 |CymecTByomasa Od
0334 Cepoyriepon (519) 0.007339/0.00022017 * /[ * 0003 35 CymectTByomasa 0
0060 35 YuacTok
opobJieHusd
PYOHOM Taju
0337 Yrynepon oxcupm (OKMCBH 0.15809/0.79045 -79/2001 | 6014 76.5 |CymecTrBynomasa O
yIJiepona, YTapHBM Iasz)
(584)
6009 10.2 |CymecTBynomas O
0342 dTopuCTHE Ta3000pas3HEE 0.043582/0.00087164 */* 0072 21.8 |Bmok

91
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SPA v2.5 TOO «TITECO» Tabauua 3.5
[lepeyeHb MCTOUHMKOB, HallMx HaubOoOJblve BKJIAHE B YPOBEHb 3aTpsa3HeHUsd

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)

Kon PacueTHasa MakcuMasibHas [IpU3eMHasd KoopmmuaTe Touek|/IcTOuHUMKM, Haoume |([I[pMHaIJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE 1uex, ydacToK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
coemuHeHusa /B LEeHTPaJIbHOTO
nepecuere Ha dTop/ ( peMoOHTa
617)
0056 21.8 [CymecTryomas OO
0344 OTOPUIE HEOPTAaHUUECKUE 0.009694/0.0019388 */* 0072 29.4 |Bjok
IIJIOXO pPacTBOPMMEIE — ( LEeHTPaJIbHOTO
aJoOMMHMA bTopum, peMoOHTa

xajapuma QrTopmun, HaTPUI
rexcad@TopasioMmMHaT)
dTOopPMIOE HEOpTaHUYeCKMUe
IIJIOXO PaCTBOPMMEE /B
nepecuere Ha dTop/) (

615)
0056 29.4 |[CymecTrymomas OO
0415 CMech yTJIEBOIOPOIOB 0.02607/1.30335 238/2360| 0050 25.6 |CymecTBywomasa 0
npenenbpHeElx C1-C5 (1502%
)
0048 21.6 [CymecTBynmasa Od
0416 CMech yIJIEBOIOPOIOB 0.01606/0.4817 238/2360| 0050 25.6 |CymecTBywomasa 0
npeznenbpHelx C6-C1l0 (
1503~*)
0048 21.6 |[CymecTryomas OO
0501 NeHTuUsIeHs (aMUJIEHB — 0.0321/0.04815 238/2360| 0050 25.6 |CymecTBywomasa 0
cMech m30MepoB) (460)
0048 21.6 |[CymecTrymomas OO
0602 Beuzson (64) 0.14767/0.0443 238/2360| 0050 25.6 [CymecTryoomas O
0048 21.6 [CymecTBynmasa O

LZT
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yuera QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
0616 InmveTnn®eHs30J (CMEeCcb O- 0.02793/0.00559 238/2360 | 0050 25.6 [CymecTryomas OO
, M-, II- M30MepoB) (
203)
0048 21.6 [CymecTrymomas OO
0621 MeTunbenson (349) 0.06966/0.04179 238/2360 | 0050 25.6 [CymecTByomasa O
0048 21.6 [CymecTBynmasa O
0627 STunbeHso0s (675) 0.15206/0.00304 238/2360| 0044 70.3 |CymecTsypmasa O
0050 9.8 |[CymecTBynmasa Od
0703 Bens/a/nupen (3,4- 0.10695/1.0695e-6 -79/2001 | 6014 99.1 |CymecTrynmasa 0P
BenznupeH) (54)
1048 2-MeTunnponaH-1-oma ( 0.022439/0.0022439 */* 0064 18.8 [TmaBHLT KOPIyC
N300y TUJIOBEIM COMPT) (
383)
0007 18.8 |CymecTBylmas O
1051 lponau-2-oma ( 0.002659/0.0015954 */* 0007 26.3 |CymecTByomas 0
V30NPONMIIOBEM CcIOupT) (
469)
0064 26.3 [TmaBHBEM KOpIyC
2704 BeHsunu (HebTsaHOM, 0.01508/0.07538 238/2360 | 6011 100 |CymecTBynomasa O
MaJIOCEPHUCTEHI) /B
nepecueTe Ha yruepon/ (
60)
2732 Kepocun (654%*) 0.1758/0.21096 -79/2001 | 6014 87 CymectTrywmas 0
6004 6.4 |[CymectTBymasa O
2735 MacJjio MMHepalbHOe 0.12522/0.00626 1189/ 0053 50.5 |[CymecTrByomasa O
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
HedTsaHOe (BepeTeHHOE, 3437
MallMHHOEe, UUJIMHIPOBOE
u gp.) (716%*)
0025 18.5 |CymecTByomasa Od
2736 MacJjio cocHOBOE 0.000206/0.000206 * /[ * 0003 48.5 |CywmecTrypomasd O
byoTaumonHoe (MC®) (
717%*)
0060 48.5 |YuacTok
opobJieHus
PYIOHOM Talu
2754 Anxanel C12-19 /B 0.01424/0.01424 1189/ 0053 83.2 |[CymecTBywomasa O
nepecuere Ha C/ ( 3437
YTJIeBOOOPOOBL
npenesbHeie C12-C19 (B
nepecueTre Ha C);
PacTtBopuTens PIK-265II)
(10)
0025 8.3 |[CymecTBylmasa Od
2902 B3BelleHHEE YaCTULE  ( 0.041688/0.020844 * /[ * 0031 33 CymectTByomasa 0
116)
0019 13.6 |CymecTBylmasa O
2908 [leUTb HeOpT'aHUUecKas, 0.22305/0.06692 238/2360 | 6002 93 CymectTByomas O
cozepxalas OBYOKMCH
kpemMHus B $: 70-20 (
maMoT, LIEeMEHT, IIbJIb
LIEMEHTHOT'O
npomMs3BonCTBa — IJIMHAE,
TJIMHUCTHEI CJlaHell,

6¢1
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SPA v2.5 TOO «TITECO» Tabauua 3.5
[lepeyeHb MCTOUHMKOB, HallMx HaubOoOJblve BKJIAHE B YPOBEHb 3aTpsa3HeHUsd

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)

Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE 1uex, ydacToK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
BamyTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
IOOMEHHBI LJlak, I1eCcok,
KJIVMHKEep, B30Ja,
KpeMHe3eM, 30Jla yIJlen
Ka3aXCTaHCKUX
MecTopoxmenmit) (494)
6003 2.8 |CymecTByomas OO
2909 [IeIb HeopTaHMdeckKas, 0.000429/0.0002145 */* 6005 49 CymecTBymasa 0P
comepxamas OBYOKUCH
KpeMHUs B %: MeHee 20 (
OOJIOMUT, IIBLJIb
LIEMEeHTHOT'O
IPOU3BONCTRBA -
M3BEeCTHAK, MeJ, OI'apkKy,
CelpbeBasd CMeCb, IIBUJIb
Bpalammuxcs neue,
BoxcuT) (495%)
6013 49 CymecTryomas O
2930 Mewte abpasmeHas 0.0035/0.00014 -396/ 0030 55.5 |CymecTsypomasda O
KopyHnn Oeuwni, 1642
MonoxkopyHI) (1027%*)
0031 44 .5 |CymecTByomas 0O
2936 Mewie OpeBecHas (1039%) 0.51469/0.05147 872/3078 | 0057 100 |CymecTBypomas O
2978 [IEJIE TOHKO 0.01239/0.00124 872/3078 | 6012 66.3 |CymecTrBybmas O
Y3MEeJIbUEHHOT' O
PE3UHOBOTO ByJIKaHM3aTa
3 OTXOIOOB IIOOOUIBEHHBIX
pesuu (1090%*)
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Tabauua 3.5

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Konm PacueTHas MakcHUMajibHas IIpU3eMHad KoopomHaTel Touek|VICTOUHUKM, Haluue [[IpMHAOJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3amMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
0021 16.9 |CymecTrynomas O®
2985 lNonuaxkpuiaMmul aHMOHHEIM 0.000433/0.00010825 */* 0003 48.5 |CymecTryomasa OO
AK-618 (AK-618) (964%*)
0060 48.5 [YuacToxk
OpoOJIeHNUA
PYyOHOM Tanm
T'pynnel BemecTsB, objamamoumx s0QeKToM KOMOMHMPOBAHHOT'O BPEIHOTO IEMCTBUS
03 0303 AvMmak (32) 0.00631 238/2360 1] 0003 62.8 |CymecTByiomasa O
0333 CepoBonopon ( 0049 10 CymecTryomasa OO
Inrunpocyysbun) (518)
28 0322 CepHas kucyoTa (517) 0.59453 7637/ 6001 98.7 |CymecTByomas O
1191
0330 Cepa mmokcun (AHTMOPUIO
cepHUCTEM, CepHUCTHIM
ras, Cepa (IV) oxcum) (
516)
30 0330 Cepa mmoxcun (AHTUIPUIL 0.28004 -79/2001 | 6014 87.7 |CymecTByomas O
cepHUCTEM, CepHMCTHIM
raz, Cepa (IV) oxcunm) (
516)
0333 Ceporomopon ( 6004 6 CymecTByomas O
Iurunpocynedmn) (518)
31 0301 Azora (IV) mmokxcum ( 0.79753 238/2360 | 6014 45.3 |CymecTBylmas O
AsoTa puokcum) (4)
0330 Cepa mmokcun (AHTMIOPUI 0034 17.7 |CymecTBywomas O
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SPA v2.5 TOO «TITECO» Tabauua 3.5
[lepeyeHb MCTOUHMKOB, HallMx HaubOoOJblve BKJIAHE B YPOBEHb 3aTpsa3HeHUsd

Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)

Kon PacueTHasa MakcuMasibHas [IpU3eMHasd KoopmmuaTe Touek|/IcTOuHUMKM, Haoume |([I[pMHaIJIEXHOCTH
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE 1uex, ydacToK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10

cepHUCTEM, CepHMCTHIM
raz, Cepa (IV) oxcuzm) (
516)

35 0330 Cepa mmokcun (AHTMIOPUI 0.27638 -79/2001 | 6014 88.9 |[CymecTrBywomasa O
cepHUCTEN, CEepHUCTHIM
raz, Cepa (IV) oxcuzm) (
516)

0342 dTopucTEE T'a3000pa3HEE 6004 6.1 |CymecTBynmas 0O
coemvHeHUs /B
nepecuere Ha dTop/ (

617)
40 0302 A30THas kucjoTa (5) 0.58684 7637/ 6001 100 [CywmecTrymomas OO
1191
0316 Tunpoxjyopurn (CosnsaHas
KmucJjoTa, Bomopon
xjopun) (163)
0322 CepHas kucjoTa (517)
71 0342 dTopuUCTEIE T'a3000pa3HEE 0.00135 1189/ 0056 62.9 |Cymectrypmas OO
coemvHeHus /B 3437
nepecuete Ha dTop/ (
617)
0344 dTOopUIE HeOpTaHUYeCKMre 0021 16 CymecTBymas 0P

[IJIOXO PacTBOPMMEIE — (
aJoMMHM A dTopum,
Kanbuysa dTopun, HaTPHUA
rekcadropasoMmuHaT) (
dTOopKIOEl HEeOPTaHMUEeCKUEe
[JIOXO PacTBOPUMEE /B
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Tabauua 3.5

3PA v2.5
[lepedyeHb MCTOYHUKOB,
Agrosckmuy panos, . Axroray, TOO «KAZMinerals Aktogay» (nmepmon sSKCIUlyaTauuM — pacdeT pacCerBaHUS)
Kon PacueTHasa MakcuUMasibHad [IpM3eMHAad Koopamuate Touek|/IcTOuHUKM, nawoumue [([IpMHAOJIEXHOCTb
BelleCcTBa HammveHOBaHME KOHLeHTpauusa (ofmasa u 0es3 yueTa QoHa) C MakCHUMaJIbHOM [HamboJsbWKMM BKJIAL B MCTOUHMKA
/ BelleCcTBa noJyig MIOK / mr/m3 IpM3eMHOM kOHL. [Makc. KoHIeHTpauuio | (IpoM3BOILCTEO,
TPYIIIE uex, ydacToOK )
cyMMaluum B XWJIOM Ha I'paHule B XWMJIOM|Ha TI'paHU N % BKJaza
30He CaHUTAPHO - 30HEe ue C33 |ucT.
3aMTHOM SBOHH X/Y X/Y X3 C33
1 2 3 4 5 6 7 8 9 10
nepecuere Ha dTop/) (
615)
pumeuaHue: X/Y=* * - PacueTH He NPOBOOMIMCH. PacueTHas KOHIUEHTpalUMs NPMHATA Ha YPOBHE MAKCHMAaJIbHO BO3MOXHOM (TeopeTuuecKM)
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogm ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
OpraHm=3O0BaAaHHHTLELEe M CTOUYUHMUIEKIU
(0101) AmoMMHUM OKCUI (OMAJIIOMUMHUM TpUOKCUL) /B HepecueTe Ha ajioMuHuit/ (20)
Komnyiexkc npobJiieHus 0058 0.000306085[ 0.007529232|0.000306085| 0.007529232( 2022
Py IObI
YYacToOK CKJIAOUPOBaHUSA 0059 0.000015249( 0.000326145/0.000015249| 0.000326145( 2022
KPYIHOIPOOJIEHHOM pPYIH
YuacTok OpoOJeHus 0060 0.000147592( 0.011810376/0.000147592] 0.011810376| 2022
PYOHOM Taju
VToro 0.000468926( 0.019665753| 0.000468926| 0.019665753
(0123) Xemyeszo (II, III) okcumel (mmXeyeso Tpuokcum, Xejesa okcui) /B nepecuere Ha (274)
Kowmmyiexkc npobJeHms 0058 0.00018005 0.00442896 0.00018005 0.00442896( 2022
Py OeL
YuacTok ckjagupoesanus | 0059 0.00000897 0.00019185| 0.00000897 0.00019185( 2022
KPYIHOOPOOJIEHHOM PYIEL
YuacTok OpoOJeHus 0060 0.00008676 0.00694728[ 0.00008676 0.00694728( 2022
PYyIOHOM Tallu
BJIOK LIeHTPaJIbHOTO 0068 0.005 0.036 0.005 0.036| 2022
PeMoHTa
0069 0.007 0.006 0.007 0.006| 2022
0070 0.005 0.0099 0.005 0.0099| 2022
0072 0.007 0.006 0.007 0.006| 2022
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- CylmecTByIlee IOJIOXEeHUE TOon
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
Vroro 0.02427578 0.06946809| 0.02427578 0.06946809
(0128) Kanpumm okcuyn (HerameHas m3BeCcTb) (635%)
Komnyiexkc npobJiieHus 0058 0.000126035[ 0.003100272|0.000126035| 0.003100272( 2022
Py IObI
YYacToOK CKJIAOUPOBaHUSA 0059 0.000006279( 0.000134295/0.000006279] 0.000134295( 2022
KPYNHOOPOBJIEHHOW PYIE
YuacTok OpoOJeHus 0060 0.000060732( 0.004863096| 0.000060732] 0.004863096( 2022
PYOHOM Taju
ByHKEPHEM CKJIam 0061 0.0000038 0.0000412 0.0000038 0.0000412( 2022
VB3BECTU-IIYIOHKU
0062 0.000003 0.0000343 0.000003 0.0000343[ 2022
Vroro 0.000199846( 0.008173163|0.000199846| 0.008173163
(0143) Maprahel M ero coeImHeHusa /B nepecueTe Ha MmapraHua (IV) oxcunm/ (327)
BJIOK LIEHTPaJIbHOTO 0068 0.0006 0.0011 0.0006 0.0011f 2022
pPeMoHTa
0069 0.0009 0.0007 0.0009 0.0007| 2022
0070 0.0006 0.0011 0.0006 0.0011f 2022
0072 0.0009 0.0007 0.0009 0.0007( 2022
VToro 0.003 0.0036 0.003 0.0036
(0155) mmHaTpuit kapd®oHaT (Coma KaJlbLUMHMPOBAHHAas, HaTpuit kapbonat) (408)
TJIaBHENT KOPITYC | 0066] 0.0065| 0.0477| 0.0065| 0.0477] 2022
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
(0301) Asora (IV) mmoxkcun (Asora guokcun) (4)
BJlOK LIeHTPaJIbHOI'O 0068 0.0075 0.0309 0.0075 0.0309| 2022
PeMOHTa
0069 0.0014 0.0002 0.0014 0.0002| 2022
0072 0.0014 0.0002 0.0014 0.0002| 2022
VToro 0.0103 0.0313 0.0103 0.0313
(0333) Ceporonopon (Iurmunpocynbdmun) (518)
YyacTok IOpoOJIeHUs 0060 0.005 0.138 0.005 0.138[2022
PYyIOHOM T'allu
T'JIaBHEM KOPIYC 0065 0.000012 0.00009 0.000012 0.00009( 2022
VToro 0.005012 0.13809 0.005012 0.13809
(0334) Cepoyrisepon (519)
YyacTok OpoOJieHus 0060 0.003 0.0864 0.003 0.0864| 2022
PYOHOM Tanm
T'JIaBHEM KOPIYC 0063 0.000035 0.00025 0.000035 0.00025( 2022
0064 0.0000335 0.001 0.0000335 0.001| 2022
0065 0.0000335 0.001 0.0000335 0.001| 2022
VToro 0.003102 0.08865 0.003102 0.08865
(0337) Yrmeponm okcun (Oxkmch yrJjepomna, YraphHem raz) (584)
BJIOK LIEHTPAaJIbHOTO 0068 0.0016 0.0103 0.0016 0.0103| 2022
PeMOHTa
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

AATO3CKMUM pamoH, II.

AxToramn,

TOO «KAZMinerals Aktogay»

(mepuon SKCIJIyaTauuu — HOPMAaTWBEH)

Tabauua 3.6

Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HMKA TIDKE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
0069 0.0067 0.001 0.0067 0.001f 2022
0072 0.0067 0.001 0.0067 0.001f 2022
UToro 0.015 0.0123 0.015 0.0123
(0342) ®TopmcTHe Taszoo0pas3Hele CoemaMHeHmda /B mepecuere Ha obTop/ (617)
BJIOK LIEHTPaJIbHOT'O 0068 0.0002 0.0002 0.0002 0.0002| 2022
peMoHTa
0069 0.0005 0.0027 0.0005 0.0027( 2022
0070 0.0002 0.0004 0.0002 0.0004| 2022
0072 0.0005 0.0027 0.0005 0.0027| 2022
VToro 0.0014 0.006 0.0014 0.006
(0344) dTopmnOrl HeopTaHMYECKMe I[IJIOXO PpacTBOPMMEIE — (ajiioMMHMA QTopmun, Kajdbuusa ¢ropmm, (615)
BJIOK LI€HTPaJIbHOTO 0069 0.0005 0.0001 0.0005 0.0001f 2022
peMoHTa
0072 0.0005 0.0001 0.0005 0.0001f 2022
UToro 0.001 0.0002 0.001 0.0002
(1048) 2-MerunnponaH-1l-ox (MzoByTuioBew coupT) (383)
YyacTok IOpOoOJIeHUs 0060 0.002 0.0576 0.002 0.0576| 2022
PYOHOM Tanm
TJIaBHEM KOPIIYC 0063 0.001 0.0073 0.001 0.0073| 2022
0064 0.0013 0.0372 0.0013 0.0372| 2022
0065 0.001 0.0286 0.001 0.0286| 2022
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Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
Vroro 0.0053 0.1307 0.0053 0.1307
(1051) MHponau-2-oJ (M3onponmyioBEM couptT) (469)
YuacTok IOpoOJieHUs 0060 0.002 0.0576 0.002 0.0576| 2022
PYOHOM Taju
TJIaBHEM KOPIYC 0063 0.001 0.0073 0.001 0.0073| 2022
0064 0.0013 0.0372 0.0013 0.0372| 2022
VToro 0.0043 0.1021 0.0043 0.1021
(2732) Kepocuu (654%*)
YyacTok IOpoOJieHUS 0060 0.1667 1.224 0.1667 1.224(2022
PYOHOM Tanm
T'JIaBHE KOPIIYC 0067 0.015 0.0281 0.015 0.0281| 2022
BJIOK LIEHTPAaJILHOTO 0068 0.2165 0.0935 0.2165 0.0935| 2022
PEMOHTa
UToro 0.3982 1.3456 0.3982 1.3456
(2735) MacJyo MMHepaJibHOe HebTsaHOe (BepeTeHHOe, MallMHHOE, LUMJIMHIOPOBOE M Op.) (716%*)
BJIOK LIEHTPAaJILHOTO 0069 0.084 0.0151 0.084 0.0151| 2022
PEeMOHTa
0071 0.084 0.0151 0.084 0.0151| 2022
Vroro 0.168 0.0302 0.168 0.0302
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
(2736) Macyno cocHoBOe GjgoTanmoHHoe (MC®) (717%*)
YyacTok OpobJieHud 0060 0.004 0.1152 0.004 0.1152| 2022
PYyOHOM Tanm
(2902) BspemeHHEe uyacTuuls (116)
BJIOK LIEHTPAaJILHOTO 0068 0.0052 0.0094 0.0052 0.0094(| 2022
peMoHTa
0069 0.0052 0.0085 0.0052 0.0085| 2022
VToro 0.0104 0.0179 0.0104 0.0179
(2908) IIpuib HeoOpraHMYecKas, coIepXxalas OBYOKMCH kpeMHusa B $: 70-20 (wamoT, uemeHT, (494)
Komnnekc npobieHusa 0058 0.00118833 0.029231136| 0.00118833| 0.029231136| 2022
PyIEL
YuacrTok ckinamuposanmusa | 0059 0.000059202 0.00126621| 0.000059202 0.00126621( 2022
KPYIHOIPOOJIEHHOM pPYIH
YduacTok OpoOJeHUs 0060 0.000572916( 0.045852048| 0.000572916| 0.045852048( 2022
PYyOHOM TaJll
BJIOK LIEHTPaJIbHOTO 0069 0.0005 0.0001 0.0005 0.0001f 2022
PeMOHTa
0072 0.0005 0.0001 0.0005 0.0001f 2022
VToro 0.002820448| 0.076549394| 0.002820448| 0.076549394
(2930) IMeie abpasuBHasa (KopyHn Oeseni, MoHokopyHm) (1027%)
BJIOK 1EHTPaJbHOTO | 0068] | 0.0032] 0.0058]| 0.0032] 0.0058] 2022
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BOLCTRO nuc- CyleCcTByKllee IIOJIOXEHNE Ton
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TIXE
Konm m HamMMeHOBaHME BEID— T/c T/T0m T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
pPeMoHTa
0069 0.0032 0.0052 0.0032 0.0052| 2022
VToro 0.0064 0.011 0.0064 0.011
(2985) IMommaxkpuiammun aHMOHHED AK-618 (AK-618) (964%*)
YyacTok OpoOJieHus 0060 0.0007 0.0201 0.0007 0.0201f 2022
PYOHOM Tanm
VTOTO MO OPIaHM30BaHHBM 0.670379 2.2744964 0.670379 2.2744964
VICTOYHMKAaM:
T BepdtH e: 0.055765 0.2743564 0.055765 0.2743564
T'azoobpas3Hble, X M I K U e: 0.6140614 2.00014 0.6140614 2.00014
He o P T aHM3 OB awHHHHE e M C T O YU H M K
(0101) AmoMMHUM OKCUI (OMAJIIOMUMHMUM TpPpUOKCUI) /B HepecueTe Ha ajioMuHuit/ (20)
Kommuiekc npobieHuda 6017 0.099263 2.134095 0.099263 2.134095( 2022
PyIEL
Y4yacToOK CKJIaguMPOBaHMS 6019 0.035224 0.776152 0.035224 0.776152| 2022
KPYIHOIPOOJIEHHOM pPYIH
VToro 0.134487 2.910247 0.134487 2.910247
(0123) Xemeszso (II, III) oxcumel (mmXemeso Tpmokcum, Xemesa oxkcum) /B nepecuere Ha (274)
KoMmyiexc Apo6JieHus | 6017 | 0.05839] 1.25535] 0.05839] 1.25535] 2022
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TVIKE
Kom m HauMeHOBaHUe BEIO- T/c T/TO0n T/c T/T0m T/c T/T0m HUSA
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
Py OBl
YyacTok CKJIagupOBaHMUsA 6019 0.02072 0.45656 0.02072 0.45656( 2022
KPYTNHOOPOOJIEHHON Py Ob
VToro 0.07911 1.71191 0.07911 1.71191
(0128) Kanpumm okcun (HerameHas m3BeCcTb) (635%)
KomMmniekc mpoOJeHusa 6017 0.040873 0.878745 0.040873 0.878745| 2022
Py nOeL
YYacToOK CKJIaAOVUPOBaHUSA 6019 0.014504 0.319592 0.014504 0.319592| 2022
KPYIHOIPOOJIEHHON Py OE
VToro 0.055377 1.198337 0.055377 1.198337
(2908) IIeib HeOpTaHMUECKasi, CcoIepxalas IOBYOKMCH kKpemHuMs B %$: 70-20 (mamoT, uemeHT, (494)
Kowmmyekc npoBJeHus 6017 0.385374 8.28531 0.385374 8.28531( 2022
Py O
YyacTok CKJIagupoOBaHUs 6019 0.136752 3.013296 0.136752 3.013296| 2022
KPYNHOOPOOJIEHHOM PYyIE
OrBauer IICII 6020 0.1484 2.3794 0.1484 2.3794| 2022
6021 0.0565 0.6338 0.0565 0.6338[ 2022
6026 0.0476 0.4746 0.0476 0.4746| 2022
6027 0.1484 2.3377 0.1484 2.3377| 2022
MToro 0.923026 17.124106 0.923026 17.124106
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HopMaTuBE BEIOPOCOB 3arpsa3HSOIMX BEMECTB B aTMochepy MO HNPEennpusTHo

Tabauua 3.6

Agrosckmuyt panoH, n. Axkrvoralt, TOO «KAZMinerals Aktogay» (mepmon sSkKCIJyaTaluuy — HOPMaTUBEH)
Ho- HopMaTueel BEIOPOCOB 3aTrpPA3HAKINMX BeLEeCTB
Mep
[IpOM3BONCTEO nc- cylecTByollee IIOJIOXEHME ron
1Iex, yudacTokK TOU— Ha 2018 ronm Ha 2022-2028 rogma ImI10B moc-
HUKA TVIKE
Kom m HauMeHOBaHUe BEIO- T/c T/TO0n T/c T/TO0L T/c T/TO0L HUS
3arpPA3SHAKIETO BelleCcTBa [poca 1B
1 2 3 4 5 6 7 8 9
VToro 1m0 HeOopraHM30BaHHEM 1.192 22.944¢6 1.192 22.944¢6
VMICTOYHMKAM :
T B e pgtH e: 1.192 22.9446 1.192 22.9446
T'azoobpasHeEle, X UM I K U e:
Bcero no npelnpusaTHO: 1.862379 25.2190964 1.862379 25.2190964
T BepddH e: 1.247765 23.2189564 1.247765 23.2189564
T'azoo00pasHEHe, X M O K U e: 0.614614 2.00014 0.614614 2.00014
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3.1.5 Atmosphere monitoring

The air monitoring system includes:

- observations of sources of emission and emission of pollutants;

- monitoring air pollution at the border of the SPZ.

The first type of observation is carried out to monitor the compliance with the MPE standards
and is performed at the sources of vent emission from the factory facilities. A set of works on the
assessment of the value of gas emissions during operation of diesel mining-and-transport equipment is
related to the same type of observations . Monitoring of compliance with the MPE standards at
emission sources should be carried out by specialized and accredited third-party laboratories under the
contract, in accordance with the developed program of environmental contro(PEC).

The second type of observations will effectively control air pollution from fugitive emission
sources. The observation points will be located on the border of the estimated SPZ at 8 points
(Appendix 2). Additional observation points should be arranged in the direction of the prevailing
winds outside the boundaries of the estimated SPZ, in the direction of environmental protection
facilities, as well as in the direction of solid waste storage pits (within or outside the SPZ boundary).
The observed parameters will be air temperature, wind direction and speed, the content of dust,
nitrogen dioxide, carbon monoxide, sulfur dioxide in the air. The location of the monitoring
observation points and the SPZ shall be adjusted as information on actual areas of pollutants influence
is obtained and accumulated.

3.1.6 Air protection measures

Special measures to reduce emissions of pollutants into the atmosphere during the standardizing
period are not foreseen, since for all production sites at the borders of sanitary protection zones
surface concentrations concidering the background for all pollutants do not exceed the maximum
permissible values (MPC) set by sanitary standards.

The company annually develops a complex of planning and technological measures to reduce the
impact of operating technological equipment of the company on the quality of atmospheric air, reduce
their surface concentrations and prevent excessive and emergency emissions of harmful substances
into the atmosphere.

Technological activities (measures) include:

- careful technological regulation of work;

- ensuring production safety in the most hazardous areas and systems by the means of control
and measuring instruments, automatic emergency shutdown devices, triggered by a sudden drop in
pressure in the pipeline;

- staff training in safety, fire safety and compliance with the rules of operation when performing
work;

- regular technical inspections of equipment, replacement of broken materials and equipment;

- the use of materials, equipment and fittings, which ensures operating reliability;

- testing of newly installed systems and equipment for for leaks;

- make a cover of ore (small layer) to reduce evaporation of acid mist from the heap leaching
site over the irrigation system;

- vehicle inspection and maintenance of vehicles and special equipment, as well as emission
control, provided by routine inspections of equipment.

Implementation of these measures (activities) and good organization of the production process
and production control over the state of the environment shall ensure compliance with the standards
for maximum permissible emissions (MPE) and reduce the negative load on the air basin during
operation of the company.

Construction period:

Considering the fact that construction work on the implementation of design solutions is
accompanied by significant dust emissions into the atmospheric air certain measures are provided to
reduce dusting in the area of the company’s location.
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The following measures to reduce the amount of dust emitted into the atmosphere are
provided in fugitive sources of air pollution:

- the use of technically serviceable vehicles and machines;

- Dust suppression is used to prevent the pollution of the atmosphere by dust resulting from the
use of crushed stone roads. The dust suppression is the reduction of dust suppression and the reduction
of dust directly at the places of its formation. Dust suppression is carried out by watering the road with
water using SAMS water carriers and observing the speed limit;

- covering the soil and bulk materials during transportation by road.

Measures to reduce emissions of pollutants for the period of adverse meteorological conditions
(AMC).

The pollution of the surface layer of atmospheric air caused by the emissions of companies
depends to a large extent on meteorological conditions. In certain periods of the year, when
meteorological conditions contribute to the accumulation of pollutants in the surface layer of the
atmosphere, the concentration of impurities in the air can increase dramatically. In order to prevent the
occurrence of a high level of pollution during these periods, it is necessary to forecast such conditions
in advance and timely reduce emissions of harmful substances into the atmosphere from the company.
The RSE “KAZHYDROMET” carries out the forecasting of periods of adverse meteorological
conditions (AMC) on the territory of the Republic of Kazakhstan. The regulation of emissions is
carried out concidering the forecast of AMC on the basis of warnings about a possible increase in the
concentration of impurities.

Activities to reduce emissions in the period of AMC are conducted in places where they are
predicted. In the region under consideration there are no stationary observation posts, the AMC
forecast on the synoptic situation is also not carried out. In this regard, the activities for the period of
AMC were not developed.

3.1.7 Conclusions on the assessment of exposure to atmospheric air

Production capacity of the Sulphide Concentrator is 25.0 million tons per year.

Ore processing at the Sulphide Concentrator will start in 2022.

The total number of sources of emissions of pollutants will be:

- stationary - 15

- fugitive — 10.

Calculations of emissions of pollutants into the atmosphere are made on the basis of the main
technological solutions developed as part of this project.

If to work in compliance with the parameters established by this project, the total emissions
from production sources (including mobile - motor-and-tractor equipment) will be 35.1875374 tons.

Standardized emissions (excluding emissions from mobile sources - motor-and-tractor
equipment) will be 25.0952974 tons.

The performed dispersion calculations showed that the surface concentrations for all pollutants
and summation groups on the border of the sanitary protection zone (500 m) will not exceed the
sanitary norms. The maximum size of the SPZ is 500 m. At the same time, calculations of dispersion
of pollutants confirm the adequacy of the the sanitary protection zone of 500 m. for the rest of the
sites.

According to the “Sanitary and epidemiological requirements for the establishment of a sanitary
protection zone for industrial facilities”, approved by the Decree No. 2370of the Government of the
Republic of Kazakhstan on March 20, 2015, the industrial site of the Aktogay Sulphide Concentrator
belongs to hazard class Il facilities with a SPZ from 500 m to 999 m.

In connection with the foregoing, it can be concluded that during operation of the Sulphide
Concentrator a permissible impact on the atmospheric air in the area of its location is expected.
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3.2 IMPACT ASSESSMENT ON WATER BODIES

3.2.1 Water supply and wastewater disposal

The source of water supply is the Zhuzagash groundwater field, located 30 km west of the Aktogay
field in the valley of the Ayagoz River.

The water supply from the pumping station to the Aktogay site will be carried out through a
pipeline with a diameter of 900 mm and a length of 30 km, laid below the freezing depth at a depth of 2.8
m. This pipeline will supply water to the process water pond and raw water tank at the mine site.

Water intake facility at the Zhuzagash field, laying of a water conduit, pumping station of the
second elevation is a separate project.

According to the data of water consumption and water disposal the following water supply
systems are established:

- crude water (B9);
drinking water (B1);
demineralized (desalinized) water (B6);
recycling water (B4, BS);
fire extinguishing (B2).

The supply of crude (raw) water to consumers for the period of operation is as follows: from the
Zhuzagash groundwater field, crude (raw) water is pumped through a pressure conduit with a diameter
of 900 mm to the industrial site of the Sulpide Concentrator to a crude (raw) water tank with a capacity
of 1500 m3.

Overflow of water from the crude (raw) water tank is delieverd into the pond of technical water
with a lining of high density polyethylene with a volume of 56,000 m3, which serves as a reservoir of
the circulating water of the Sulphide Concentrator, to compensate for the loss of water absorbed by the
tailings pulp (feeding of the processing system of the concentrator).

The rest of the water from the crude (raw) water tank is delievered by pumps (1 operating, 1
reserve) of the raw water pumping station to the processing needs of the Sulphide Concentrator, to
prepare reagents and milk of lime, to the reverse osmosis plant, to the fire extinguishing system, to
feed the circulating system of the compressor station, to dust suppression, to the chlorination unit.

A complete water circulation and a local circulating cooling system of a gearless drive of the
mill are provided at the concentratort for production needs.

The scheme of complete water circulation is as follows: after the thickening of the tailings the
clarified water is drained by gravity into the process water pond, and then is delievered by pumps (2
operating, 1 reserve) of the processing water pump station to the processing needs of the concentrator.
The feed of this system is provided from the reservoir of raw water and treated wastewater from the
domestic wastewater treatment plant.

The scheme of the local circulating system is as follows: the heated water after cooling of the
gearless mill drive under residual pressure is discharged to the cooling towers with chilled water
chambers, and then by gravity flows into the 400 m3 tank of cooled water and then by pumps (1
operating, 1 reserve) of the cooling water pumping station is delieverd to cool the gearless drive mill.

Demineralized water is used to feed the circulating cooling system of the gearless mill drive of
the Concentrator. Installation of reverse osmosis is provided to obtain demineralized (desalinized)
water.

There is a local circulating system of the compressor station. The feed of these circulating
systems is provided from the raw water reservoir.

Drinking water is supplied to the Sulphide Concentrator.

The need for crude (raw) water for the production needs of the factory is: 73512.92 m3 / day,
including raw water - 61528,89 m3/ day.

It is supplied by the projected intake of Zhuzagash field of underground water of the drinking
quality. The water intake is located 30 km west of the Aktogay field in the valley of the Ayagoz river
(Zhuzagash field of groundwater).

A complete water circulation and a local circulating cooling system for a gearless mill drive are
provided at the Sulphide Concentrator for production needs. In this regard, the standards for discharges
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of pollutants are not established.

Preparation of drinking water for the Sulphide Concentrator is carried out on the territory of the
Concentrator. The drinking water treatment scheme is as follows: water from the pumping station of
raw water is supplied to the chlorination unit at the rotation camp with a capacity of 2.0 kg / day for
liquid chlorine based on the chlorine dose of 1.9 mg /I followed by drainage to two drinking water
reservoir with a capacity of 100 m. each. From tanks by pumps (2 operating, 1 reserve) of a drinking
water pump station, the drinking water is supplied for domestic needs. Drinking-quality water after the
chlorination plant, located in the territory of the Sulphide Concentrator, is delieverd to sanitary devices
for washing the reagent solutions that accidentally get into the eyes or open areas of the body. For this
purpose, eyewash fountains and emergency showers are provided.

Wastewater disposal

Polluted water flows (domestic, industrial, rainwater) are generated at the designed sites of the
Sulphide Concentrator.

Sewage handling of sites is provided with separate sewage systems:

- domestic (K1);

- rain (K2).

Discharge of wastewater in the amount of 297.57 m3 / day, 108613.05 m3 / year is sewered
through a gravity sewage network with subsequent diversion to the existing wastewater treatment
plants of complete biological treatment, located on the territory of the existing Concentrator.

Domestic sewage from separate consumers of remote sites is discharged into sewage cesspit with
subsequent removal by a sewage disposal machine to the existing sewage treatment plant. Removal of
effluent will be carried out regularly as domestic wastewater accumulates into the existing modular
treatment plant in the territory of the existing Concentrator.

According to the calculated volumes of water consumption and water disposal, given in Table
3.2.2 - “Water consumption and water disposal in the sulphide ore factory”, the total volume of domestic
and similar industrial effluent from the facilities of the Sulphide Concentrator under construction
delievered to the treatment plant is 297.57 m3/day, 108613.05 m3/year.

The effluent from the administrative complex containing fat products are treated in a grease trap
before being discharged into the external sewage network.

The envisaged treatment plants for complete biological treatment are units of a modular factory-
made container type with a capacity of 540 m3/day. Manufacturer is KHAANZA. The container unit is
placed on the ground. It consists of container modules - tanks and technical premises. The cleaning
process includes pre-treatment of wastewater from coarse mechanical impurities and equalization, two-
stage aerobic treatment of wastewater, followed by the separation of treated wastewater in the
secondary final sedimentation tanks and its fine purification by filters.

The excess sludge generated in the process of sewage treatment is collected in a sludge tank, it is
aerobically stabilized and by the sludge supply pump is delievered through a pipeline into a mechanical
sludge dewatering unit. After a period of decontamination, the sludge can be used as a fertilizer. The
compressor carries out aeration. The unit works steadily when changing hydraulic loads, flow
concentrations. During long breaks in the flow of the feed, within a few days the installation (unit)
enters independetly the optimum mode of operation.

Purified domestic sewage is chlorinated and discharged into the industrial water pond to feed the
factory’s recycling system.

Rain and melt water from the roofs of buildings and the territory of the extension of the Sulphide
Concentrator, the complex of production units for maintenance of mining equipment and warehouses
shall be collected by a system of storm water inlets and pipelines and discharged through the oil catcher
into the rainwater settling pond located near the Concentrator. The volume of rain and melt water
according to the project is 27 m3/h, 162 m3/day, 10,700 m3/year.

It is planned to buils mud and oil catcher from monolithic concrete with opening metal covers
for maintenance.

Calculation of the amount of pollution retained at the treatment plant

Pollution in wastewater, according to VSN-01-89 is:

- suspended substances — 300 mg/I
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The effect of water purification at wastewater treatment plants is:
- suspended substances — 90%
The concentration of pollutants ot the outlet of the sedimentation tank will be:
- suspended substances — 300 mg/l * (1-(90/100)) = 30 mg/I

The surface sewage in the amount of 162 m3/day and 10,700 m3/year is delivered to the
treatment facilities.

Then the amount of pollutants captured will be:
daily:

- suspended substances = 162.0 * 1000 * 300 * 0.9 * 10° = 0.044 t/day
annual:

- suspended substances — 10700 * 1000 * 300 * 0.9 * 10° = 2.9 t/year

The results of the calculation of screenings are summarized in Table 3.2.1.

Table 3.2.1.— The results of the calculation of screenings

Source hame Units of The volume of The amunt of
measurement wastewater trapped suspended
entering the substances
treatment plant,
m3/year
1 2 3 4

t/day 162.0 0.044
Surface run-off

t/year 10700 2.9

The water consumption and wastewater disposal scheme is presented below in Figure 3.2.1.
The balance of water consumption and water disposal of the projected facilities is presented in
Table 3.2.2.

Fire Safety Activities

Fire water supply and automatic fire extinguishing

Water consumption for fire extinguishing shall be:

- external, according to Construction Rules and Regulations of RoK 4.01-02-2009 “Water
supply. External networks and facilities”, Technical Regulations "General requirements for fire
safety";

- internal, according to Construction Rules and Regulations of RoK 4.01-41-2006* «Internal
water supply and sewerage of buildings»;

- automatic, according to Construction Rules and Regulations of RoK 2.02-15-2003 «Automatic
fire fighting equipment of buildings and structures»;

on an automatic foam fire-extinguishing unit, in accordance with SNiP 2.11.03-93 "Fire
protection regulations for fuel depots".

The master water consumption for the fire extinguishing of the concentration plant is the water
consumption for the fire extinguishing of the chemical depot (building area 37397 m3, building fire
hazard category is “B1”, Sha fire resistance level): 20 1/s - for external fire extinguishing, 15 I/s - for
internal fire extinguishing and 28.8 I/s - for automatic water fire suppression.

A fire extinguishing system is provided to ensure estimated flow and pressure at the site of the
Sulphide Concentrator. It consists of two fire tanks with a capacity of 300 m each and a fire
extinguishing pump station. For fire safety needs, a looped fire network with an arrangement of fire
hydrants for external fire suppression is provided.

Water from the tanks is supplied by pumps (1 operating, 1 reserve) of a fire pumping pumping
station to fire hydrants, fire hydrants and automatic firefighting systems.

Fire pumps are activated by local and remote buttons installed in the cabinets of fire hydrants
and by fire alarm sensors. Fire hydrants are equipped with fire hoses and fire-hose nozzles installed in
special cabinets. Each cabinet contains two hand extinguishers.
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Water consumption, m3/day

Wastewater disposal , m®/day

Ne Consumer name For production needs For safety shower Recycli|Domestic| In tailings| Non- To  lcomment
Total ng |wastewat| storage recoverab| evaporation s
Water for | Process Crude |Drinking |Deminerali| Cold water er facility | le losses pond
Total . Hot water
cooling water  |(raw) water| water | zed water | water
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 Ore stockpile area (3200) |1265.67 1247.4 5.14 13.13 5.63 238.0 23.89 214.12
6 |Main building. Grinding and| .., o, 46296 | 9.12 32.82 | 14.07 | 550.26 70.26 480.0
classification section (3300)
7| Main building, flotation | g4q g7 891.6 5.14 1313 | 563 | 2380 23.89 214.12
section (3400)
8 Main building, extraction,
filtration and thickening of | 362.43 344.16 5.14 13.13 5.63 | 503.89 23.89 | 480.0
molybdenum section(3460)
11 |Main b”"dzggbg)eage”t areal 598 27 32640 | 514 1313 | 563 | 6662 23.89 642.31
13 |Ore pebb'e(ggj%h)er building | 1544 97 1190 5.14 1313 | 563 |611.89 23.89 588.0
15 Service offices (0985) 25.2 25.2 45 4.5
16 Maintenance workshop
(0984) 1.35 1.35 1.35 1.35
17| Coarse ngig'on)g section | 100,03 17504 | 23.38 2625 | 11.25 | 307.36 51.76 255.6
18 Building for tailing
thickening (3700) 46368.78 46368.68 3.20 1.9 1.3 [46262.48 3.2 |46259.28
20 [Thickening and unloading of
the Concentrator (3500) 1821.47 1803.2 5.14 13.13 5.63 [2649.52 23.89 2625.63
21 | Process water pumping | 55 7 3309.05 | 9.12 656 | 2.81 | 253.89 18,9 235.4
station (0500)
Factory office (0981) 1.41 1.41 1.41 1.41
Main flyover (overpass) of
the Company (3900) 8469.9 | 8400.0 64.8 3.2 1.9 1.3 63.5 3.2 60.3
TOTAL: 73512.92| 8400 3329 61528.89 | 106.82 148.21 | 64.51 [52352.25 297.57 |46739.28| 1016.24 | 4299.24
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For the period of construction water from the existing water supply system of the Company
will be used for production purposes,. For the period of construction KAZ Minerals Aktogay LLP
(KAZ Minerals Aktogay) will provide a connection point to the water supply.

The sewerage system of sanitary-domestic premises at construction sites is carried out by
connecting them to the existing sewerage system according to a temporary scheme or organizing an
outdoor toilet with a waterproof cesspool, or "Biotoilet” mobile toilet cabins.

The cesspool is cleared when it is two-thirds of the volume full. Upon completion of the
construction of the facility, after dismantling the outdoor toilets, disinfection measures are taken.

Table 3.2.3 presents the volumes of water consumption and wastewater disposal for the period
of construction works.

Table 3.2.3 — Water consumption and wastewater disposal for the period of construction works

Ne ; , Wastewater
Unit of Water as
Consumer name  |measurem¢ Quantity [consumpti Water consumption disposal Losses
nt on rate mé/day | m3year | m®/day| m3year] m3day| mdlyear|

1 2 3 4 5 6 7 8 9 10 11

The water supply of 0.007

working on the site workers | 2500 mé/day 17.5 4375.0 17.5 4375.0

Dust suppression on the 1
2. | s m? | 5000 | - 5.0 50.0 - - 50 | 500

TOTAL.: 22.5 4425.0 17.5 4375.0 50 50.0

3.2.2 The assessment of impacts on surface water and groundwater

The hydrographic network of the Aktogay field area is represented by the Ayagoz, Bakanas and
Tansyk rivers, the Balkhash, Koldar, Koshkar lakes.

The nearest Ayagoz river flows 30 km west of the deposit. In this area, it does not have a
permanent flow; it falls apart into separate stretches in the summer period. Smaller rivers - Ai,
Bakanas and Tansyk are also variable and shallow.

8 km to the northeast of the field there is the salt lake Koldar, which is fed by the flood waters
of the Tansyk River. There are no other surface streams. The remaining lakes are located at
considerable distances from the deposit.

The Aktogay field is located in the central deviding part of the Koldar granitoid massif with
absolute surface marks of 420-455 m. In geomorphological terms, the area of the field is a watershed
denudation plain on an hillocky area. In the north and south, the hillocky area goes into depositional
plains, made, respectively, of the Middle Quaternary - Upper Quaternary alluvial-proluvial deposits
of the Akogai basin and Kila salt lake deposits. The surface slopes are: to the north 0.133 to the south
- 0.024. The relative excess of watersheds over the local basis of erosion reaches 60-70 m.

Groundwater pollution may occur due to the leakage of fuel and lubricants and fuel from
automotive and transporting equipment.

According to the organization of work, the impact on groundwater shall be excluded, since work
in case of fault detection is not allowed. Refueling will be carried out by a refuelling tanker at a special
site with additional protection measures for soil pollution and, as a consequence, groundwater (oil and
fuel catch pallets and other devices that prevent leakage of petroleum products).

Toilets with a waterproof cesspool are provided to collect domestic wastewater on sites . When
domestic waste accumulates, it will be pumped out of the cesspit and transported by special vehicles to
the existing wastewater treatment plants of complete biological treatment located on the territory of the
company.

When implementing the project under consideration, additional impact on surface water bodies,
due to their remoteness, will not occur, impact on groundwater is assessed as permissible.

Due to the fact that there is no ground and surface water intake in the UF area, there are no
changes in the natural landscape of the site of the work area (for example, flooding of the surface of
the earth due to secondary compression of sandy-clay rocks after drying and lowering the reservoir
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pressure) and vegetation (for example, dewatering ).

The impact of a possible lowering of the groundwater level affecting nearby users, such as
residential villages and farmers, does not occur.

The amount and degree of possibility of accidental leakage of fuel is extremely small and the
degree of their natural "washing™ by infiltration of precipitation will be insignificant. However, due
to the small depth of aquifers, their vulnerability increases and even a slight leakage of fuel can lead
to groundwater contamination, Therefore, accidental leakage of diesel fuel shall be marked as a
significant.

Groundwater contamination from domestic wastewater will not occur. Domestic wastewater
from offices and workshops will flow by gravity through the pipeline into pump wells, from where
they will be pumped through the discharge pipeline (through the pump well at the Sulphide
Concentrator) to the wastewater treatment plant.

Wastewater will be collected in waterproof tanks and pumped to the wastewater treatment
plant. It is possible to use a septic pumper truck for small isolated areas of sewage. The impact will
be determined as acceptable.

Circulating water is continuously involved in the treatment process and requires replenishment,
mainly due to evaporation from the surface of the tailings pond and due to the filling of pores
between the particles of the rock mass.

Water is supplied from the projected underground intake of the drinking quality water from the
Zhuzagash field. The water intake is located 30 km west of the Aktogay field in the valley of the
Ayagoz river (Zhuzagash field of groundwater).

Rain and melt water from the roofs of buildings and the territory of the extension of the Sulpide
Concentrator, the complex of production units for maintenance of mining equipment and warehouses
shall be collected by a system of storm water inlets and pipelines and discharged through the oil catcher
into the rainwater settling pond located near the Concentrator

Some structures, due to the specific technological process carried out in them, are partially or
completely constructed of monolithic reinforced concrete (the building for lime unloading and
distribution, the underground tunnel between the large-grained ore storage and the grinding section of
the main building, tthe Primary Sizer, process and stormwater ponds, etc.).

The groundwater at the project site is circulating in the Lower Cambrian deposits and in
tectonic fractures. The depth of groundwater in the central and western parts of the field is from 6 to
10 m and about 30 m in the easternmost part. Due to high salinity, groundwater at the site is
unsuitable for drinking and limited in use for domestic needs.

During the operation of the factory no actions degrade the quality of groundwater.

3.2.3 Measures for water resources protection

During the work, the following measures will be taken to ensure minimal impact on the
catchment basin and rational use of water resources:

- compliance with environmental requirements of legislative and regulatory acts of the
Republic of Kazakhstan (Water Code, 2009; RND 1.01.03-94, 1994 Rules for the Protection of
Surface Waters of the Republic of Kazakhstan), internal documents and standards of the company;

- control over water consumption and wastewater disposal;

- collection and environmentally safe disposal of all categories of wastewater and waste
products;

- timely elimination of droplets and spillages (emergency situation) of fuel and lubricants
during transport operation;

- transportation of liquid and solid waste, as well as fuel and lubricants in sealed special
containers, excluding the possibility of environmental pollution during their transportation or at a
trafic accident.

Also, it is required to take measures to provide personnel with drinking water, in accordance
with sanitary standards (norms), and GOST 2874-82.
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3.2.4 Control over water bassins

There are no surface watercourses within the field influence. Wastewater discharge is not

performed.

The control over the water basin is not performed due to the lack of wastewater discharge and
the lack of surface water.

During operation of the facilities of the designed Sulphide Concentrator, existing observation
wells are provided for monitoring groundwater.

3.2.5 Conclusions on the water resources impact assessment

Due to the measures for the protection of groundwater from pollution, the projected (designed)
facilities will have a permissible impact on the water basin.
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3.3 IMPACT ASSESSMENT ON SOIL AND GROUND

The impact on the soil and the earth's surface is assessed as high. The required land area
allotment for the Concentrating plant under the project will be 78,4726 ha.

The removed fertile soil is stored in the designed PSP dumps near the mine pit, waste dump
and designed industrial sites and facilities.

The territory of Aktogai Plant is located in a semi-desert zone.

The soils in the deposit area are the desert-steppe with low content of organic matter and high
level of detritus due to strong winds. The soils within the salt substratum are loamy with a high
content of natural salts.

The area is a waterless semi-desert with scanty, dune and pseudosteppe vegetation.

The soil of the ktogai Plant area is generally unsuitable for agriculture and livestock farming.

The following soil types have been identified on the Aktogai Plant area:

- brown, usual light-loamy soils with low and medium content of gravel,

- brown weekly developed light loamy soils with low and medium content of gravel;

- brown weekly developed middle and light loamy soils with low and medium content of
gravel;

- brown weekly developed middle and light loamy soils with high content of gravel;

- meadow brown solonchak light loamy soils;

- sodium automorphous saline, sandy, hard and light loamy;

- alkaline meadow light loamy soils.

The thickness of the fertile layer recommended for removal in these soils is from 0 to 15 cm. A
characteristic feature of brown soils is the low humus content of humus horizons (the humus content
in the upper horizon is from ot 0,5 to 1,2 0%).

Engineering and geological surveys carried out in the Aktogay deposit area during the period of
geological exploration have identified that:

- it is not possible to isolate the alluvial cover into an independent engineering-geological
complex due to its low strength (from several centimeters up to 2 m) on a large area of the deposit
(80%);

- the soil within the boundaries of the future mining allotment is unproductive, stony with a very
low amount of humus, characterized by significant salinity, increasing from a depth of 1,33% to 3,32%
per 100 g of absolutely dry sample (salinity of sulphate-calcium composition with chlorine to 7,1%),
therefore, the soil is unsuitable for agricultural use.

Gray-brown soils are the zonal soil type of the desert zone. The surface layer is covered with a
porous crust with a thickness of 3-5 cm, under it there is a layer of 5-7 cm thick, followed by a
compacted layer with carbonate patches. Precipitation of gypsum and easily soluble salts occur at a
depth of 40-50 cm. In contrast to brown soils, the maximum amount of carbonates falls on the
uppermost layer. Gray-brown soil is experiencing a severe lack of moisture.

To the west, south-west and south of Koshkar Lake, the surface is represented by loose deluvial
— proluvial sediments (loams, sands, pebbles, gravel, rubble) on which low-productive and saline
soils (meadow-brown and meadow brown soils occupying low places) are developed. Unlike the
zonal brown soils, they are much less common, but slightly better humous (1.5-2.5%) and in most
cases are saline throughout the profile with water-soluble salts.

Thus, the soil cover of the Aktogai Plant area is very poor. The lands are mostly difficult to
develop and are untillable, a limited number of which (~ 270 hectares) within the land allotment,
could be used as low-productive pastures. The environs of the Alakol depression are occupied by
sands, alkali soils and salt marshes (solonchak) and represent the desert.

The danger of soil contamination is usually caused by machines operating on the site. They are
dangerous due to unacceptable spreading of lubricants and flammable materials. Therefore, it should
be allowed to work only the machines in good condition, preventing leakage of lubricants and
combustible substances and their entry into the soil.

All waste generated during the operation is planned to be stored in specially equipped places, in
special containers and tanks, and to be disposed under the agreements with qualified entities
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To prevent contaminating effects from household and similar industrial effluents from the
facilities of the concentration plant, it is planned to construct a household sewage piping system to
drain polluted effluents.

Implementation of the work is planned within the boundaries of the land allotment. The
movement of vehicles and equipment will be carried out on the roads.

In connection with the above, the impact on soil cover is estimated as acceptable.

The impact of land acquisition for construction is predominantly local. For the construction will
be used the land plot that does not have a high agricultural value.

Mechanical disturbances of soil cover and soil

Mechanical disturbances of the soil cover and soils in the conduct of construction works are the
most significant in terms of area and are often irreversible.

The disturbed lands are the lands with the humus horizon removed, blocked or dug out and
unsuitable for use without prior restoration of fertility, i.e. lands that have lost their original value due
to their disturbance.

Performance of construction work on construction sites will lead to the complete destruction or
transformation of the natural land cover. At a number of sites during the earthworks will be removed
a fertile layer of soil of various thickness. The fertile soil layer is a valuable, slowly renewable
natural resource, therefore, when conducting work that leads to a disturbance or reduction of the
properties of the soil layer, the latter is subject to removal and moving to the reserve and subsequent
use.

Operations on the site, even with strict observance of the boundaries of land allotment and
operation technology, will be accompanied by less severe disturbances in the surrounding areas. The
cut soil layer will be moved to the shoulders on the border of the site. Along the perimeter of the
construction sites and in the adjacent territory will be the movement of vehicles and tractors, which
will lead to the soil disturbance.

Significant mechanical disturbances of the soil can occur in the area of parking of construction
machinery where the soil and vegetation cover experiences strong mechanical effects associated with
the movement of people and equipment. They are destruction and dispersion and sometimes the
significant compaction of the surface soil horizons.

In order to prevent the spreading of petroleum products during normal site pollution, as well as
in the event of an accident, it will be arranged the 0,15 m high curbstone to fence a fuel storage
facility, a hard ground covering (asphalting), and a sewage treatment plant.

Soil-plant ecosystems and their components in different seasons of the year are in a different
state, so their response to anthropogenic influences will be ambiguous.

3.3.1 Measures for the soil and vegetation protection

Realization of the environmental protection measures should reduce the negative impact of all
work, ensure the preservation of the resource potential of land and soil fertility, the ecological
situation in general.

During the construction and operation of the concentrating plant, the territory will be disturbed
by the industrial site, roads and railways.

To save the soil layer it is removed. The removed soil layer will be stockpiled into temporary
dumps, and used for the improvement of industrial sites of the mine, improvement of unproductive
land and subsequent reclamation of disturbed land at the stage of mine abandonment. To strengthen
the dumps of fertile layer and preserve them for a long time, perennial grasses, such as wheat grass
will be sown throughout their area.

The project plans the dumps to save the fertile layer

NeNe Description UuoM Dump Nel | Dump Ne2 | Dump Ne3 | Dump Ne4

m? 546286 97416 70511 97907
h 54,6286 9,7416 7,0511 9,7907

1  |Area covered by the dumps
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Volume of fertile layer in the m? 267366 51622 88483 155064
dump

The soil and vegetation layer in the desert-steppe area has low organic content and high levels
of detritus due to strong winds. The soils within the salt substratum are loamy with a high content of
natural salts.

The area is a waterless semi-desert with scanty, dune and pseudosteppe vegetation.

The soil of the deposit territory is generally not suitable for agriculture and livestock farming.

To reduce the negative impact of mechanical disturbances on soil and plant ecosystems, it is
necessary to:

- application of modern technologies of operations;

- use of environmentally friendly equipment and fuels and lubricants;

- timely maintenance and inspection of vehicles and equipment, repairs;

- timely performance of land reclamation;

- conducting the production monitoring of soil and vegetation.

In places of abnormal operation, all violations should be promptly eliminated. Technical
reclamation should be carried out at the contaminated sites.

Table 3.3.1 - Soil protection measures at the facility operation stage

Ne /it Impact Factor Environmental measures
1 Spills and leaks of Measures to prevent and promptly eliminate the consequences
petroleum products of leaks and spills.

Pollution from household The program of measures to ensure the sanitary and hygienic

2 . . state (removal of domestic solid wastes, cleaning the site, etc.)
and industrial waste
- Ensuring long-term safety during the facility operation;
3 Engineering solutions to - Prevent corrosion processes;
ensure safety - Ensure the possibility of monitoring the technical condition

3.3.2 Reclamation

As a result of the construction of the Concentrating plant, the soil vegetation layer will be
removed. The soil will be stored and subsequently used for the restoration and reclamation of work
sites. In the Republic of Kazakhstan there are special guidelines and regulations relating to the
recultivation of disturbed lands. The reclamation of disturbed lands, the increase of their fertility, the
removal and preservation of the fertile soil layer is an environmental protection measure. Restoration
of disturbed lands and their subsequent development is aimed at elimination of the adverse impact on
the environment, improving the sanitary and hygienic living conditions of the population, and
increasing the aesthetic value of landscapes.
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3.4 PRODUCTION AND CONSUMPTION WASTE
3.4.1 General information

This section is developed on the basis of paragraph I of Article 60 of the Environmental Code of
the Republic of Kazakhstan “Environmental Requirements for Production and Consumption Waste
Management” and on the basis of the “Methodology for Determining the Environment Emission
Standards” approved by order of the Minister of Environmental Protection of the Republic of
Kazakhstan No.110-P of April 16, 2012 [19].

3.4.2 Main waste sources

Construction period.

Solid and liquid industrial wastes during the construction of the facility are the following:

Waste lead acid batteries. Waste is the used batteries containing such pollutants as lead and
sulfuric acid. The process when the waste formation occurs is the exhaustion of its resource during the
operation of batteries. As accumulated the waste batteries are sent under the agreement for recycling.

Waste fluorescent lamps. Waste is the used fluorescent lamps, which are used to illuminate the
premises, camp, etc.

Oily waste (filters, rags). Dangerous component are the petroleum products. The process when
the waste formation occurs are the various auxiliary works, operation and repair of machines,
equipment, machinery and vehicles. The waste is gathered in special containers.

Waste motor oils. The contaminating component is petroleum products. The process of waste
formation is the operation of vehicles, process equipment. The waste is collected in containers
(barrels), which are installed on a specially equipped area.

Oil sludge (bottom sediment). Waste is the sediment in the process tanks for fuel storage.

Scrap metal, including the damaged equipment, as well as remnants of metal structures, empty
metal barrels and packages; scraps of cables and wire ropes;

The processes when waste is generated: various construction work, maintenance and repair of
process equipment.

Stubs of welding electrodes. Waste is generated during the welding.

Scrap metal, including stubs of welding electrodes are transferred to third parties for recycling.

Construction waste - silicon-containing remnants of building materials, broken brick, remnants
of cement, mortar, concrete, etc. The waste is generated during the construction and installation work.
Construction waste is directly transported by special companies for disposal.

Used tires. The process when the waste formation occurs is the operation of vehicles.
Contaminating component: rubber of tires.

Food waste. It is collected in the sealed labeled containers installed on specially equipped sites
of the enterprise. By the time of project development for the transfer of this type of waste the
contractor is still being determined.

Domestic waste. This type of waste is generated in the process of human life, the functioning of
the camp. Waste consists of cardboard, paper, glass, plastic and other items.

Solid sediment from sewage treatment plants. It is formed during the treatment of wastewater
(surface water) polluted with petroleum products.

Operation period

Solid and liquid industrial wastes during production operation are the following:

Concentration tailings. Waste are flotation tailings generated during the concentration of ores
and the production of copper and molybdenum concentrates. The waste by the slurry pipelines is
sent to the tailing pond.
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Used lead acid batteries. Waste is the used batteries containing pollutants such as lead and
sulfuric acid. The process when the waste formation occurs is the exhaustion of its resource during the
operation of batteries. As accumulated the waste batteries are sent under the agreement for recycling.

Waste fluorescent lamps. Waste is the used fluorescent lamps, which are used to illuminate the
premises, camp, etc. As accumulated the waste is transferred to a specialized enterprise under a
demercurization contract.

Oily waste (filters, rags). Dangerous component are the petroleum products. The process when
the waste formation occurs are the various auxiliary works, operation and repair of machines,
equipment, machinery and vehicles. The waste is collected in special containers. As accumulated the
waste is transferred to a specialized enterprise under the agreement.

Waste motor oils. The contaminating component is petroleum products. The process when the
waste formation occurs is the operation of vehicles, process equipment. The waste is collected in
containers (barrels), which are installed on a specially equipped area. As accumulated the waste is
transferred to a specialized enterprise under the agreement.

Oil sludge (bottom sediment). Waste is the sediment in the process tanks for fuel storage. As
accumulated the waste is transferred to a specialized enterprise under the agreement.

Scrap metal, including the damaged equipment, as well as remnants of metal structures, empty
metal barrels and packages; scraps of cables and wire ropes;

The processes when waste is generated: various construction work, maintenance and repair of
process equipment.

Stubs of welding electrodes. The process when the waste formation occurs is the welding.

Scrap metal, including stubs of welding electrodes are transferred to third parties for recycling.
As accumulated the waste is transferred to a specialized enterprise under the agreement.

Reagent packaging (paper, cardboard). It is generated when using reagents. As accumulated is
transferred to a specialized enterprise under the agreement.

Construction waste - silicon-containing remnants of building materials, broken brick, remnants
of cement, mortar, concrete, etc. The waste is generated during the construction and installation work.
The construction waste is directly transported by special companies for disposal.

Used tires. The process when the waste formation occurs is the operation of vehicles.
Contaminating component: rubber of tires. As accumulated is transferred to a specialized enterprise
under the agreement.

Food waste. It is collected in the sealed labeled containers installed on specially equipped sites
of the enterprise. As accumulated is transferred to a specialized enterprise under the agreement.

Domestic waste. This type of waste is generated in the process of human life and activities.
Waste consists of cardboard, paper, glass, plastic and other items. As accumulated is transferred to a
specialized enterprise under the agreement.

Solid sediment from sewage treatment plants. It is formed during the treatment of wastewater
(surface water) polluted with petroleum products. As accumulated is transferred to a specialized
enterprise under the agreement.

3.4.3 Types of waste and the volume of their formation

This section considers the physical and chemical characterization of the waste by hazard level
and determines the estimated amount of waste generated, as well as the methodology for calculating
the total amount of waste generated during the operation of the second concentration plant.

Characterization of waste by hazard levels

According to the Waste Classifier, the Order of the Minister of Environmental Protection of
May 31, 2007. No. 169-p [9], all waste generated during production activities can be divided into
three hazard levels:

- Green - G index;

- Amber — A index;

- Red — R index.

And also waste TMO — concentration waste.
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Below is a description of the waste by hazard levels and a brief description of the process of
their formation.

Hazard levels for waste production and consumption:

Amber list

- waste lead batteries;

- waste fluorescent lamps;

- waste oil;

- waste filter material (polyurethane foam)

- waste oil and fuel filters;

- waste bags and filter elements

- oil sludge;

- solid sediment of sewage treatment plants.

- oily rags;

Green list:

- ferrous scrap;

- steel waste and scrap;

- old pneumatic tires;

- stubs of welding electrodes;

- construction waste;

- wood waste;

- container for reagents;

- waste rubber products;

- waste polypropylene filter fabric of vacuum belt filter;
- domestic waste (domestic solid waste - DSW);
- food waste.

Concentration waste
- final tailings (thickened).

The volumes of DSW generation are determined based on the number of working personnel.

1. Domestic solid waste (DSW), hazard level - Green (GO060).

Number of employees: construction period - 2500 people, operation period - 700 people.
Operation mode 365 days a year. The amount of generated DSW according to the norms will be 75
kg per person:

0,075 t/year x 2500 = 187,5 t / year

0,075 t/year x 700 = 52,5t/ year

DSW will be stored in special containers and, as it is accumulated, will be trasnfered by the
contracting organization for further processing and disposal.

2. Oily rags - 0,508 t, hazard level - amber (AD060).

Oily rags are formed as a result of operation, maintenance, repair of mining equipment and
vehicles, wiping the hands and is a textile polluted with petroleum products (fuel and lubricant
materials).

The standard amount of waste formation is determined on the basis of the actual consumption
of the fabric to be used for the rags at the enterprise (Mo, ton/ ear), the standard content of oils (M)
and moisture (B) in the rags according to the formula:

H = Mo + M + B, ton/year

Where M = 0,07 x Mo — the standard content of oils in the rag;

The planned consumption of cloth to be used for rags will be 0,475 ton/year. Standard
formation of oily rag:

H=0,475 + (0,07 x 0,475) = 0,508 ton/year
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Oily wiping rags will be temporarily stored in closed containers, and transported to a special
enterprise under the agreement.

3. Waste oils not suitable for their intended use, hazard level - amber (AC030).

The amount of waste oils generated during the operation will be 20,2 tons/year. The amount is
adopted according to the project.

Used oils, mainly represented by engine, transmission and lubricating special oils, greases, are
temporarily collected in metal containers with subsequent re-use for the repair of equipment with
further transportation to a special enterprise under the contract.

4. Lead batteries, whole or broken, hazard level - amber (AA170).

The volume of generation of waste batteries will be 1,1 ton/year in the construction period and
0,98 ton/year in the operation period. The amount of accumulation of batteries is taken as for similar
production type.

Used batteries will be transferred for recycling to a specialized organization under the contract.

5. Waste pneumatic tires, hazard level - Green (GK020).

The volume of waste tires generation will be 9,54 ton/year and during the construction will be
10 ton/year. The volume of waste tire formation is accepted as for similar production.

Waste is formed as a result of wear of pneumatic tires during the operation of vehicles. Waste
tires will be placed on a special site (with a shelter) for temporary storage or in a garage and will be
sent for recycling under an agreement with a specialized organization.

6. Scrap metal — hazard level - Green (GA080).

The amount of formation during the operation period is 2,5 tons, and during the construction
period is 10 ton/year. The amount of formation is taken as for similar production.

The process when the waste is generated: maintenance and repair of process equipment.

7. Waste and scrap steel — hazard level - Green (GAQ70).

The volume of waste formation is 5000 tons.

Waste steel balls used in the mills. The standard of waste generation is taken according to the
project.

8. Remnants and stubs of welding electrodes, hazard level - Green (GA090).

Waste generation process: welding. Electrode consumption, kg, M = 2650 kg / year for the
operation period, 4650 kg / year - for the construction period.

The amount of waste generated, ton/year

G =K * M/100000 = 6,5 *2,65 /100 = 0,172 ton/year;

G =K * M/100000 = 6,5 *4,65 /100 = 0,302 ton/year;

K - hardly removable loss of electrodes on stubs,%, K = 6,5.

Scrap metal, including stubs of welding electrodes are temporarily stored on a special hard-
coated storage area for scrap metal for subsequent shipment to a specialized enterprise under the
agreement.

9. Reagent packaging.

Calculation of waste generation from using the reagents

The waste packaging is formed as a result of the unpacking of the reagents used in the
enterprise. The amount of packaging depends on the consumption of raw materials. Based on the
project data, the number of packaging (bags) of the reagents is:

- paper bag - 8000 pieces/year (weight of 1 bag = 400 g);

- Big bags 1000 kg - 5000 pcs / year (weight of 1 bag = 2.1 kg);

- Eurocube 1000 | — 2000 pieces / year (weight of 1 tank = 60 kg).

The rate of waste formation will be [19]:
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M = n x m/1000, t/year
where n is the number of bags, pcs;
m is the weight of one bag, kg.
- paper bag - 8000 x0.4 /1000 = 3,2 t / year,
- big bag 1000 kg - 5000 x 2,1 = 10,5 t/year;
- Eurocube 1000 | pcs / year - 1000 x 60 = 60 ton/year.

Final table

Waste code Waste name Q-ty, tlyear
GHO010 Packages for reagents 3,2
GHO010 Big bag 1000 kg 10,5
GHOI11 Eurocube 1000 | 60
GH010+GH011 | TOTAL 73,2

There is a specially equipped area for temporary accommodation of the reagent warehouse on
the site. Plastic tanks-eurocubes are transferred to specialized enterprises for sale or disposal.

Waste packaging paper and polypropylene big bags resulting from the unpacking of flocculant,
xanthate, soda and copper sulfate are collected in containers on the industrial waste area, then
pressed into cubes and transferred to the specialized enterprises for sale or disposal.

10. Waste filtering material (polyurethane foam), waste hazard level -AD0O60 (amber).

Waste is formed on the storm water oil trap. The volume of formation will be — 1,0 tons / year.
As accumulation the waste filter material will be transported under an agreement with a specialized
organization.

11. Waste fuel oil filters, hazard level - amber AD060.

Waste fuel oil filters are formed as a result of replacement during maintenance and repair of
motor vehicles. The main replacement work is performed at the vehicle repair. The rate of waste
generation is 0,42 tons, taken according to a similar project. Filters are collected in metal containers
with lockable lids with subsequent transfer to specialized enterprises.

12. Wood waste, hazard level - Green, GLO10.

Wood waste is generated during the routine repairs. The formation volume is 19,7 tons taken
according to the project data. As they accumulate, they are sold to the population or delivered to the
landfill of industrial waste under an agreement.

13. Construction waste, hazard level - Green, GG170.

Construction waste is generated during the ongoing repairs. The main replacement work is
performed at the vehicle repair site. The rate of waste generation is 5,0 ton/year - for the operation
period, 50 tons / year - for the construction period, is adopted according to the project data.
Construction waste is directly transported by specialized organizations for disposal.

14. Waste fluorescent lamps. Hazard level - amber, AA100.

Waste is the used fluorescent lamps, which are used to illuminate the territory of industrial
sites. The formation volume is 0,0202 tons taken according to the project. After failure, they are
stored in specially equipped containers (metal boxes with a cover), in a special room with natural
ventilation and a concrete floor, in places with limited accessibility. Waste lamps are subject to
demercurization under the contract.

15. Waste bags and filter elements of gas cleaning equipment, hazard level - amber AD040.

The bags and filtering elements of gas-cleaning equipment are formed as a result of operation,
maintenance and repair of bag filters for exhaust gases cleaning, replacement of filter elements in
filters of various brands. The volume of waste formation is 0,147 tons, according to the project data.
As it accumulates, it is transported to the landfill of industrial waste under the contract.
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The waste filter elements are collected in containers, transported to a temporary storage site and
transferred to a specialized enterprise for recycling.

16. Waste polypropylene filter fabric vacuum belt filter, hazard level - Green GN014.

Waste polypropylene filter cloth is formed as a result of operation of the vacuum belt filter. The
volume of formation is 27,8 tons according to the project data.

Waste polypropylene filter cloth is collected in containers, transported to a temporary storage
site and transferred to a specialized enterprise for recycling.

17. Waste rubber products, hazard level - Green GK010.

Waste rubber is formed as a result of the use of rubber products at the enterprise (conveyor
belts, belts, hoses, tubes, mill lining, etc.), as well as in the process of repairing equipment and motor
vehicles, etc.

The amount is determined by the project. Waste rubber products (conveyor belts, hoses, tubes,
rubber lining, etc.) are collected in containers, transported to a temporary storage area and transferred
to a specialized enterprise for recycling.

Final table
Waste code Waste name Q-ty, ton/year
GKO010 Conveyor belt 1,28
GKO010 Lining 50,0
GKO010 Hoses, gaskets, hoses, etc. 0,72
GKO010 TOTAL 52,0

18. Solid sediment from sewage treatment plants, hazard level of waste AE 020 (amber).

Waste is generated during the treatment of wastewater from sewage treatment plants. The
volume of solid sediment formation during the operation of the designed treatment plant will be — 2,9
ton/year. As accumulated the solid sediment will be trasnported under an agreement with a
specialized organization.

19. Final tailings, thickened (TMO).
It is formed after bulk flotation of sulphide ore and extraction of copper and molybdenum into
concentrate. The volume of formation is 24,685,122 thousand tons.

The standards for flotation tailings are not sent in this EIA section, because they will be
made during the implementation of the EIA section to the project of the 2 phase of the tailing
dump.

Characteristics of the waste generated during construction are shown in table 3.4.1, and during
the operation of Concentrator in table 3.4.2.

Proposals for the disposal of waste generated during the operation of the facilities for the
construction period are shown in table 3.4.3, for the period of operation 2022-2028 - in tables 3.4.4 -
3.4.6.



Table 3.4.1 — Specification of waste formed during the construction period

Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

162

Physical-and-chemical characteristics of waste

Amount of Waste code under Physical
Waste name Waste source Hazard class waste Hazard level e y . .
X Waste Classifier form . Volatil Content of the main
generation, t Solubility -
(aggregat ity components,%
e state)
1 2 3 4 5 6 7 8 9 10
: N080100//Q1// . . 0
C;mi'”;zf\‘/’;rnish Painting works | 5007 35 g?{g:“ab'e P2+S6/C10/H3// | Solid | Nonsoluble | - m”t:l ?r“:n"f’énfges ~6%
P R13//A702//AD070 Y °
Jsing the rags N150101//Q5//S11+S Fabric, textiles - 73%
) for wiping the . - 1y TULIES 2 1370
Oily rags machines and | Ambor 0,508 Flammable | 1g/C84/Ha.1/Ds+R | Solid | Nonsoluble | - Mineral oil - 12%
equipment 13//A840//AD060 Water - 15%
Iron metal - 90%
N120299//Q10//S9+S Ash - 0.05%
Stubs of welding . GAD090 6//C10+C15+C18//H . Manganese - 0.5%
electrodes Welding works Green 0,302 Ecotoxic 12/IR13//A227// Solid Nonsoluble. | - Soot (carbon black) - 6%
substances GA090 Titanium - 2%
Silicon dioxide - 1.45%
- 0,
N170101//Q7//S12+S Yr‘gonoﬂqet;f " oo
Construction waste | Building works 26170 50 14+S18//C10/H4.1// Solid Nonsoluble | - Concrete - 7%,
reen Ecotoxic R13//A280// Glass - 7%
GG170 ass - 170
substances Ceramics - 4%
Ferrous scrap metal | Remains of GAO080 10 N120101//Q10//S10+ | Solid Nonsoluble | - Iron oxide - 2%
Metal shavings pipes and metal | Green S6//C10//H12// Iron metal - 95%
structures R13//A231//GA080 Soot
during Ecotoxic (carbon black) - 3%
equipment substances
installation
N200100//Q16//S14+ Food waste - 30-38%
. . S18+S13+S12//C13// Paper waste - 25-30%
V'?/Z;?:S“C solid | stafflifeand | GOOGO 1875 H4.1+ H6.2// Solid Nonsoluble | - Textile waste - 4-7%
activities Green ' Ecotoxic D5//A920//GO060 Broken glass and
substances Glass container 5-8%
Bones - 0.5-2%
- - — a0
Waste fluorescent Explry of . Toxic matter N200318//Q6//M7//C Glass - 79%
| operational life | AA100 - Phosphor - 3%
amps Amber 0,0202 01+C19+C26//H6.1// | Solid Nonsoluble | - Mercury 0,015 -0,3%
R13//A940//AA100 ’ ’

Other 17%
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Physical-and-chemical characteristics of waste

Amount of Waste code under Physical
Waste name Waste source Hazard class waste Hazard level e y . .
. Waste Classifier form . Volatil Content of the main
generation, t Solubility -
(aggregat ity components,%
e state)
1 2 3 4 5 6 7 8 9 10
1 - 0,
Waste batteries ex iraéc/ion AALT0 11 21+C2C7+C31/H1L Solid Nonsoluble - Water - 6.17% S
P Amber ' +H4.1//R13//A161// =170
AAL70 Lead - 58%
Arsenic - 0.12%
Oil replacing in . Water - 5%
Waste oils the lubrication ACO030 20.2 !—||fg|]hly bl N150100//Q9//L8//C iquid Slightly Mineral oil - 78%
systems of Amber 0, Intlammable 01+C10//H4.1/] Liqui soluble ) Mechanical
. liquids R13//A941//AC030 . .
equipment impurities - 17%
Iron metal - 25%
. . . N150100//Q9//L8+M Aluminum - 17.3%
ngs;ﬁefl')"ers (oil choerTeerﬂ(ﬂ‘e‘e'“g 2&%2? 042 g?{g:“ab'e 7//C01+C10/H4.1/R | Solid Nonsoluble | - Oil mineral oil - 10%
operation 13//A941//AC030 Synthetic rubber - 9%
P Cellulose - 38.7%
. . QR0
e, Naoiza/Qo/s1a T
. . GKO020 Flammable //C10+C15+C18 . . e
Waste tire vehicles as a 10 . Solid Nonsoluble - Silicon - 0.05%
. Green solids //H4.1//R13//A731//G
result of tire K020 Iron metal - 2.45%
wear Carbon - 0.3%
Formed due to
the use of . N160399//Q5//S//C00 Polyethylene
Waste plastic materials ggg:]o 3,5 Euct?;;l )|(1I§es //H13//D15+R13//A2 | Solid Nonsoluble | -
packed with 24//GHO10
film
Solid sediment
from sewage
. . . N 050107//Q9//P1// Petroleum products, sand,
tsrg:;tdmssr?tl n}gzis()f gfe iﬂzrgzplants gﬁgze? 2,9 sEuCt?sttc;I((::es C84+C81//H13//D10+ | Solid Nonsoluble | - groun, water
p R14//A160//AE020

stormwater, car
wash
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Amount of Physical-and-chemical characteristics of waste
waste Waste code under
Waste name Waste source Hazard level generation, Hazard class Waste Classifier Physical form - Volat Content of the main
Solubility -
t (aggregate state) ility components,%
1 2 3 4 5 6 7 8 9
Waste fluorescent Exoiry of N200318//Q6//M7//CO1+C Glass - 79%
lamos o gra%/ional life AA100 0.0202 Toxic 19+C26//H6.1//R13//A940 Solid Nonsoluble ) Phosphor - 3%
P P Amber ' matter //AA100 Mercury 0,015 -0,3%
Other 17%
N200502//Q6//M7//C21+C Metal dust - 3.59%
. — . 2C7+C31//H11+H4.1//R13 Sulfuric acid - 32,12%
Waste batteries | Battery expiration | AAL70 g gq ) TOXIC JIA161// AATTO Solid Nonsoluble |- | Water - 6.17%
Amber matter
Lead - 58%
Arsenic - 0.12%
Oil replacing in the Hiahl N150100//Q9//L8//CO1+C Water - 5%
: repracing AC030 gty 10//H4.1// o Slightly Mineral oil - 78%
Waste oils lubrication systems 20,2 inflammable Liquid - .
. Amber L R13//A941//AC030 soluble Mechanical
of equipment liquids . .
impurities - 17%
N150100//Q9//L8+M7//CO Iron metal - 25%
1+C10//H4.1//R13//A941// Aluminum - 17.3%
Waste filters (oil and Formed durlng the | AC030 0,42 Fla_mmable ACO030 Solid Nonsoluble ) Petroleum mineral oil -
fuel) vehicle operation Amber solids 10%
Synthetic rubber - 9%
Cellulose - 38.7%
N200402//Q6//S18 Synthetic rubber - 96%
. //C10+C15+C18 Manganese - 1.2%;
Scrap tires Forf“e‘i durlng the | GKO020 9,54 Fla-mmable //H4.1//R13//A731//GKO02 | Solid Nonsoluble - Silicon - 0.05%
vehicle operation Green solids
0 Iron metal - 2.45%
Carbon - 0.3%
Using the rags for N150101//Q5//S11+S18//C . Hoe . 720
. wiping the ADO60 Flammable | 84//H4.1/D5+R13//A840// | . . Fabric, textiles - 73%
Oily rag : 0,508 - Solid Nonsoluble - Mineral oil - 12%
machines and Amber solids ADO060
. Water - 15%
equipment
Iron metal - 90%
Ash - 0.05%
. N120299//Q10//S9+S6//C1
Stubs of . GA090 Ecotoxic . Manganese - 0.5%
welding electrodes Welding works Green 0,172 substances 0+C15+C18//H12//R13//A | Solid Nonsoluble - Soot (carbon black) - 6%

227/ GA090

Titanium - 2%
Silicon dioxide - 1.45%
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Amount of Physical-and-chemical characteristics of waste
waste Waste code under
Waste name Waste source Hazard level generation, Hazard class Waste Classifier Physical form Solubilit Volat Content of the main
t (aggregate state) y ility components,%
1 2 3 4 5 6 7 8 9
Construction waste | Repair works GG170 50 Ecotoxic Solid Nonsoluble - Wood - 73%
Green substances Iron metal - 10%
N170101//Q7//S12+S14+S gf;s‘;retg% 7,
18//C10//H4.1//R13//A280 .
Ceramics - 4%
/IGG170 :
Dimethylbenzene
(xylene) - 0.5%
Butyl acetate - 0.5%
Ferrous scrap metal | Remains of pipes GAO070 2,5 Ecotoxic  |[N120101//Q10//S10+S6//C1 | Solid Nonsoluble - Iron oxide - 2%
Metal shavings and metal structures | Green substances 0//H12//R13//A231// Iron metal - 95%
during equipment GA070 Soot
repair (carbon black) - 3%
Waste and scrap steel| Waste balls GA070 5000 Ecotoxic N200308 // Q16 // S6 // Solid Nonsoluble - Iron oxide - 2%
Green substances C10// HOO // D16+R4 // Metal steel - 95%
A214 [ GAO70 Soot (carbon black) - 3%
Wood waste Repair works GLO10 19,7 Ecotoxic N200317 // Q16 // S18 // | Solid Nonsoluble - Wood chips, sawdust
Green substances CO00 // H4.1// R13+D1 //
A781// GL010
Waste filtering Formed at the local | AD060 1,0 Ecotoxic N150100 // Q5 // WS00// | Solid Nonsoluble - Polyurethane foam
material storm water Amber substances | C81//H13//D16+R14 // sand, gound, oil products
treatment planst A214 // AD 060
Containers of Formed as a result GHO10 73,2 Ecotoxic N150200//Q5//S//C00//H1 | Solid Nonsoluble - Polyethylene
reagents of reagent using Green substances | 3//D15+R13//A224//GHO1
0
Domestic solid waste| Life and activities GO060 52,5 Ecotoxic N200100//Q16//S14+S18+ | Solid Nonsoluble - Food waste - 30-38%
of the personell Green substances S13+S12//C13// H4.1+ Paper waste - 25-30%
H6.2// D5//A920//GO060 Textile waste - 4-7%
Glass scrap and glass
containers 5-8%
Bones - 0.5-2%
Sweepings from the | Territory cleaning - 13,0 Non Teepasie Nonsoluble - Soil, sand, plant remains
hard surfaces hazard
They are formed as | AD140 0,147 Ecotoxic N150100 //Q5// WS00 Solid Nonsoluble - Polyethylene
Waste hoses and a result of Amber substances /IC81//H13//D16+R14
filter elements of gas{ operation, //A214//AD 140

cleaning equipment.

maintenance and
repair of bag filters
for cleaning exhaust
gases, replacement
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Amount of Physical-and-chemical characteristics of waste
waste Waste code under
Waste name Waste source Hazard level generation, Hazard class Waste Classifier Physical form Solubilit Volat Content of the main
t (aggregate state) y ility components,%
1 2 3 4 5 6 7 8 9
of filter elements in
filters of various
brands.
Waste polypropylene| Formed as a result GHO14 27,8 Infectious N150100//Q5//S//C00//H1 | Solid Nonsoluble - Polypropylene
filter fabric of the of operation of the Green substances | 3//D15+R13//A224//GH04
vacuum belt filter. vacuum belt filter, 0
Rubber waste They are formed as | GKO010 52,0 Non hazard N200799//Q6//S18 Solid Nonsoluble - Rubber
a result of the use of | Green //C10+C15+C18
rubber products at //H4.1//R13//A731//GKO010
the plabt (conveyor
belts, hoses, tubes,
mill lining, etc.).
Solid sediment from N 050107//Q9//P1//
Solid sediment sewage treatment . C84+C81//H13//D10+ .
from sewage plants of surface 2E020 2,9 Ecotoxic R14//A160//AE020 Solid Nonsoluble - Oil products
mber substances sand, grpund, water
treatment plants storm sewage, car
wash
Final talings Concentrating plant | TMO Non hazard Solid Nonsoluble - Copper - 0.059%;
(concentration Ore concentration 24685122 Molybdenum - 0.002%;
waste) Gold - 0,012;

Silver - 0.597 g/t
Silicon dioxide- 60-70%
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3.4.4 Proposals for production and consumption waste disposal standards

Table 3.4.3 - Waste disposal standards for 2019-2022 for the construction period

Waste name Waste generation, Disposal, ton/year Transfer to third
ton/year party, ton/year
Total 296,4502 296,4502
Including, production 108,7002 108,7002
waste
Construction waste 187,75 187,75
Amber hazard level
Oily rags 0,508 0,508
Waste filters (oil and fuel) 0,42 0,42
Waste oil (grease) 20,2 20,2
Waste batteries 11 11
Waste fluorescent lamps 0,0202 0,0202
Cont_alners for paints and 35 35
varnish
Oil contaminated ground 6,5 6,5
Solid sediment of treatment 2.9 2.9
plants
Green hazard level

Domestic waste 187,5 187,5
Stubs of welding electrodes 0,302 0,302
Waste tires 10,0 10,0
Waste plastic 3,5 3,5
Construction waste 50,0 50,0
Ferrous scrap metal 10,0 100
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Table 3.4.4 - Standards for waste disposal during operation period for the years 2022-2028

Waste name

Waste generation,

Disposal, ton/year

Transfer to third

ton/year party, ton/year
Total 5268,5872 5268,5872
Including, production waste 5216,0872 5216,0872
Construction waste 52,5 52,5
Amber hazard level
Oily rags 0,508 0,508
Waste filters (oil and fuel) 0,42 0,42
Waste oil (grease) 20,2 20,2
Waste batteries 0,08 0,98
Waste fluorescent lamps 0,0202 0,0202
Solid sediment of treatment
plants 2,9 2,9
Waste bags anq fllter_elements 0,147 0,147
of the gas-cleaning equipment
Waste filtering material 1,0 10
Green hazard level

Domestic waste 52,5 52,5
Stubs of
welding electrodes 0,172 0,172
Waste tires 9,54 9,54
Containers of reagents 73.2 i 73.2
Construction waste 50 5,0
Wood waste 19,7 19,7
Ferrous scrap metal 2,5 2,5
Waste and scrap steel (linig, 5000.0 5000.0
balls)
Waste polypropylene filter fabric
of the vacuum belt filter. 27,8 27,8
Rubber waste 52,0 52,0
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3.4.5 Waste Management Program

Waste Management Program was executed in accordance with Article No. 212 of the
Environmental Code of the Republic of Kazakhstan and the Rules for Developing a Waste
Management Program, approved by Order of the Minister of Energy of the Republic of Kazakhstan
No. 146 dated November 25, 2014 on the approval of Rules for developing a Waste Management
Program.

Waste Management Program aims to improve the effectiveness of procedures for assessing
changes in the volume and composition of waste to develop operational waste minimization policies
using economic or other mechanisms to make positive changes in production and consumption
patterns by:

- improvement of production processes, including through the introduction of low-waste
technologies;

- reuse of waste or its transfer to individuals and legal entities interested in their use;

- processing, recycling or disposal of waste using the best available technologies or other
reasonable methods.

The Waste Management Program contains the following sections:

- objectives and goals;

- qualitative and quantitative indicators.

- necessary resources and sources of their financing.

- action plan for the implementation of the program.

The resulting production and consumption wastes should be temporarily stored in specially
designated areas of the enterprise and then transported to specialized organizations as per contracts
for processing and disposal.

Temporary storage of waste is done strictly in specialized places, in tanks and on specialized
sites, which reduces or completely eliminates pollution of environmental components. The
qualitative and quantitative characteristics of harmful substances are determined by a calculation
method according to approved methods.

The main activities during production processes include:

- waste fluorescent lamps;

- waste lead batteries;

- used engine oil;

- waste oil and fuel filters;

- oily rags;

- ferrous scrap;

- waste and scrap steel,

- stubs of electrodes;

- container from reagents (packing remains);

- used tires;

- wood waste;

- waste sleeves and filter elements of gas cleaning equipment;

- oil products from treatment facilities;

- solid residue from sewage treatment plants;

- consumed filtering material at the local stormwater treatment facilities (polyurethane foam);

- waste rubber products;

- waste polypropylene filter fabric;

- enrichment wastes - tailings (condensed);

Consumption waste includes:

- mununicipal waste (municipal solid waste — MSW).
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3.4.5.1 Waste Management Methods

According to the legislative and regulatory legal acts adopted in the Republic of Kazakhstan,
production and consumption waste must be collected, stored, disposed of, transported and buried,
taking into account their environmental impact.

The company adheres to a clear hierarchy of production and consumption waste management
methods.

Preventing or minimizing waste generation ranks first in the hierarchy of methods. This
approach saves money on waste management activities, and also leads to increased productivity and
reduced specific use of resources.

Disposal / burial of waste is the least acceptable technology for waste management, therefore
recycling contracts are concluded only with those organizations that have appropriate waste
treatment facilities

In accordance with the approved Waste Management Plan of the Company, all generated
waste of production and consumption is sorted at the places of their formation and collected in
containers.

As it accumulates, waste is transported to the temporary waste storage site, where it is sorted
again. If sorted waste can be reused (for example, wooden boxes, metal products, cardboard boxes,
polypropylene bags, etc.), materials are transferred for production needs.

If it is impossible to reuse, the waste is compressed, packaged and prepared for transfer to a
specialized company for disposal.

The waste collected in the tank, as it accumulates, will be transferred to specialized
enterprises for disposal or recycling. Liquid waste - waste oils from motor transport will be
collected in special barrels with lids, stored on a special site and transported also to the depot with
subsequent delivery for recycling. Empty cans, plastic tanks and various metal barrels will be
reused.

Transportation of waste is assumed in closed special containers, eliminating waste
environmental pollution during transportation or in the event of an accident of vehicles.

Used fluorescent lamps. Waste is used fluorescent lamps, which are used for lighting rooms,
etc. After failure of thermometers, instruments and lamps, they are stored in specially equipped
containers (metal boxes with a lid), in a special room with natural ventilation and a concrete floor,
in places with limited accessibility. New and intact waste lamps and thermometers are stored in
their original packaging (in cardboard boxes in special perforated packaging). Spent lamps are
subject to demercurization under a special contract.

Used lead acid batteries. Waste is used batteries containing pollutants such as lead and
sulfuric acid. The process of the waste formation: running out of its resource during the operation of
batteries. As accumulated waste batteries are sent for recycling under a special contract.

Oiled waste (filters, rags). Dangerous components are petroleum products. The process of the
waste formation: a variety of auxiliary work, operation and repair of machines, equipment,
machinery and vehicles. They are gathered in special containers. As accumulated, this waste is
shipped under a recycling contract.

Used motor oils. The contaminating components are petroleum products. The process of the
waste formation: the operation of vehicles, process equipment. They are collected in containers
(barrels), which are installed on a specially equipped site. As accumulated, waste oils are sent for
processing under a special contract.

Oil sludge (bottom sediment). Waste is precipitation in process tanks for fuel storage.

Scrap metal. The process of the waste formation: various construction work, maintenance and
repair of process equipment, ball wear on mills.

Scrap metal, including the stumps of welding electrodes are transferred to third parties for
recycling

Temporary storage of scrap metal with subsequent transfer to recycling to third-party
organizations is cyclical in nature through the “storage - temporary storage - shipment”
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technological chain. With such a technological functioning of temporary storage sites, a certain part
of the scrap metal is for objective reasons located at the storage sites, which, however, cannot be
considered as a waste disposal due to its cyclical nature and, therefore, the temporary storage
volumes of scrap metal is not subject to rationing.

Construction waste - silicon-containing remnants of building materials, broken brick,
remnants of cement, mortar, concrete, etc. The process of the waste formation: the current
construction work. Construction waste is directly transported by specialized organizations for
disposal.

Wood waste - sawn timber waste, sawdust, shavings. Sold to the population for domestic
needs.

Used tires. The process of the waste formation: the operation of vehicles. Contaminating
component: tire covers.

Tires (tubes) of automotive equipment after temporary storage in an open area with a canopy,
are periodically transferred for recycling to a specialized organization as per one-time coupons.
Temporary storage of tires with the subsequent transfer to recycling to third-party organizations is
cyclical in nature through the “warehousing - temporary storage - shipment” technological chain.
Transportation is carried by automobile transportation.

Reagent packaging

Plastic containers, eurocubes, packaging paper waste and polypropylene MKR, resulting from
the unpacking of flocculant, xanthate, soda are pressed into high-density briquettes and transferred
to specialized enterprises for sale or disposal.

Spent hoses and filter elements of gas cleaning equipment.

Spent filter elements are collected in containers, transported to a temporary storage site and
transferred to a specialized enterprise for recycling.

Vacuum belt filter polypropylene filter fabric waste.

Polypropylene filter fabric waste is collected in containers, transported to a temporary storage
site and transferred to a specialized enterprise for recycling.

Rubber products waste.

Rubber products waste are collected in containers, transported to a temporary storage site and
transferred to a specialized enterprise for recycling.

Solid sediment from sewage treatment plants.

The captured solid sediment is collected in hermetic containers and, as it is accumulated,
transported to a specialized enterprise under a contract.

Municipal waste. This type of waste is generated in the process of human life, the functioning
of a camp.

During periods of solid waste accumulation, they are temporarily stored in the territory of an
enterprise in special places, equipped in accordance with the applicable rules and regulations. MSW
is temporarily stored in metal containers with a capacity of 1.0 m3 installed in specialized open
areas. As the containers are filled, MSW is removed for disposal at the MSW landfills under a
contract.

PET bottles are collected in special mesh containers and, as they accumulate, are crushed on
the crushing equipment (shredder) into plastic chips for subsequent sale.

Paper and cardboard packaging is collected separately, for further compaction on the pressing
equipment for sale.

Waste storage sites.

According to the legislative and regulatory legal acts adopted in the Republic of Kazakhstan,
production and consumption waste must be collected, stored, disposed of, transported and buried,
taking into account their environmental impact.

The waste generated until the removal under contracts will be temporarily stored in the
territory of the projected production for a period not exceeding 6 months.

For this purpose, special sites will be constructed on the territory of the enterprise for the
temporary storage of all types of waste. Special containers will be used to collect waste.
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Containers are planned to be stored in specially designated places at a sufficient distance from
any explosive and fire hazardous area. Methods of handling solid industrial and household waste
are given in the technological regulations and work instructions during production activities. All
operations performed with waste should be recorded in “ Production and Consumption Waste
Journal”.

The temporary storage site for old pneumatic tires is located on the territory of the repair unit.
On the site there shoud be a canopy. The area of the site is 100 m2. Used tubes and tires are
transferred to a specialized organization for recycling. Due to the large amount of worn tire
formation, their partial placement and storage is provided prior to the transfer to a specialized
organization.

The waste collected in the tank, as it accumulates, will be removed for disposal depending
on the type of waste to the sites of disposal, recycling or processing. Liquid waste - waste oils from
motor vehicles will be collected in special barrels with lids, stored on a special site and transferred
to specialized enterprises. Empty cans, plastic tanks and various metal barrels will be reused. Used
fluorescent lamps, will be placed in special metal containers in a warehouse in the original carton
pachaging before transferring them to de-mercurization. The manufacturer packaging minimizes
breakage and, consequently, the ingress of mercury and its compounds into the natural environment.
Scrap metal will be temporarily stored at a special site. Municipal solid waste will be stored in
containers at a special concreted site and, as it accumulates, will be removed under a contract to the
MSW landfill.

Waste transportation is assumed in closed special containers, excluding waste environmental
pollution during transportation or in the event of a vehicles accident.

All waste is transported under strict control, and all waste is recorded (ie. type, quantity,
description, route, marking number, category, starting point, destination, waybill number, date,
signature).

Production and consumption wastes can mainly affect soil and vegetation cover. To reduce
the impact proposed is the next set of measures:

- comply with the sanitary and hygienic requirements, timely dispose of production and
consumption wastes, store and transport them to special polygons; cleaning the area from domestic
waste;

- introduce a system of waste management in the enterprise (with control over the process of
waste formation, reception, sorting, separate storage and disposal);

- conducting continuous monitoring of exposure;

- strict control over the temporary storage of production and consumption waste in the

territory of the designed production in specially designated areas.
3.4.5.2 Goals and objectives of Waste Management Program

The program offers the best solution to the problem, ensuring a reduction in waste storage at
the enterprise and a reduction in the man-caused impact on the environment.

As priority goals and objectives is established implementation of measures aimed at
improving the environmental situation through the introduction of a modern system for the
production and consumption waste removal, disposal and burial.

The program provides for:

- timely collection of waste in special containers or containers for temporary waste storage;

- transfer of all waste to contractors for removal and further disposal / burial to specialized
sites;

- documentation recording for waste collection with indication of waste volumes;

- information recording on waste disposal in the accounting logs and computer databases of
the enterprise;

- drawing up reports and providing reporting data to the authorized state bodies;
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- the annual conclusion (prolongation) of contracts for waste removal of from the enterprise
territory.

Achievement of the objectives of the Program will be carried out through the implementation
of integrated activities. The plan of measures provides for specific measures for the implementation
of the Program and specifies the implementers, the timing of implementation, as well as the
expected sources and amounts of financing.

3.4.5.3 Waste Management Program Indicators

Control over safe waste handling is carried out during implementation of the planned
measures of the waste management plan and includes:

- waste identification by type and hazard level;

- equipping special sites in accordance with the existing SNIP in the Republic of Kazakhstan,
for temporary parking of special equipment and vehicles, as well as temporary storage of necessary
equipment and materials used during foperation;

- separate collection of various waste types;

- planning organizational and technical measures;

- methods for waste collecting and transporting;

- transfer of all waste for disposal / burial to specialized organizations.

The company will exercise clear control over waste collection, disposal and burial. The
specialist responsible for waste collection and disposal ensures the proper waste separation, storage,
processing and loading, waste must be removed from the production cites and transferred to third-
party organizations on a contractual basis.

As part of the implementation of Waste Management Program, the main qualitative and
quantitative indicators will be the transfer of industrial waste in full to the contracting company
(under the contract)

Expected results from the implementation of the waste management program

In the course of measures aimed at the effective production and consumption waste
management, the expected results will be:

- implementation of the system of separate collection, temporary storage on specially
designated sites / containers of all waste with their further transfer for disposal / burial;

- reduduction of the negative waste impact on the environment;

- introduction of the system of control and objective recording of temporary production and
consumption waste collection and subsequent disposal using financial leverage

Recommendations for Waste Management System organization

Enterprise Waste Management is the management of waste management procedures at all
stages of the technological cycle, starting from waste generation to the final point of waste disposal.

The enterprise Waste Management System includes the following steps:

- development and approval of administrative documents on functions and responsibilities
allocation for waste management activities;

- development and approval of all types of environmental regulatory documents of the
enterprise for waste management;

- development and implementation of waste collection and disposal plan;

- organization and equipping of temporary waste storage sites that comply with regulatory
requirements;

- preparation, execution and signing of contracts for the reception and transfer of waste for
disposal, use, etc.

Responsible persons at all stages of waste management are the head of the enterprise, heads of
industrial sites, sites, environmental specialists of the enterprise.
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All types of production and consumption waste at the facilities of the enterprise, as well as
raw materials, materials that have become unusable during storage, transportation, etc., are subject
to recording (since they cannot be used for their intended purpose).

The list of wastes to be recorded is established based on the results of the waste sources
inventory.

Temporary waste storage on the enterprise territory and the removal frequency should be
carried out in accordance with regulatory documents and taking into account the technological
conditions of waste generation, availability of specially prepared places for temporary storage, their
area (volume), toxicological compatibility of waste disposal.

Waste collection for temporary storage is carried out in specially designated places and
platforms, in labeled accumulative containers, containers, crates, barrels, bags.

In accordance with the requirements of the Environmental Code of the Republic of
Kazakhstan (Article 289), passpots for all types of waste must be developed and submitted to the
territorial environmental protection authority.

The most effective methods that can be used in the development of environmental programs of
the enterprise on waste management are presented in the table

Table 3.4.7 — Methods for environmental pollution prevention in terms of waste management

Measures Main provisions Achievable result

Certification of waste. Compliance with environmental
Identification of types, sources, indicative legislation requirements;

Pre-planning vqume_s of_ waste generat_ion; Reducing th_e_n_egative impact of
Identification of the requirements of legal acts planned activities;
in terms of waste management; Improving the economic efficiency
Development of a waste management program | of production
Preventive maintenance and maintenance of Reducing leaks, spills of fuel, oil,
equipment in proper order and cleanliness chemicals and other materials;
Using pallets to collect waste or equipment Reducing the amount of
leaks; contaminated soil formation,
Removal of all types of waste from production | volume of materials unsuitable for
sites after completion of work; subsequent use and attributable to

Proper management . . . . .

and maintenance Rep_alr egmpment on impermeable surfaces or waste (used oils, etc.);
coatings; Reduced waste management costs
Storage of chemicals and materials in rooms and contaminated soil and

protected from the effects of natural phenomena, | wastewater treatment;
having secondary insulation as waterproof berms
and curbs. Tanks must be labeled for easy
identification without opening;

Purchase of all materials at the right time and in | Reduced waste generation;

the right amount. It is critical when working Reducing waste management costs;
with reagents and materials of a short shelf life; | Reduced operating costs

Inventory Purchase of possibly non-hazardous materials to

Management be recycled or disposed of;

The use of a bar code to track the use of
materials in the enterprise, their internal
exchange between departments of the enterprise.

Use in technological processes of non-toxic or Waste reduction
Product Substitution| low-toxic reagents and materials instead of
substances with a high toxicity class
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3.4.5.4 Activities under Waste Management Program

To prevent and mitigate the negative impact of production and consumption waste during the
work, technical and organizational measures should be foreseen and implemented:

- compliance with environmental requirements of laws and regulations of the Republic of
Kazakhstan, international norms and standards;

- the appointment of persons responsible for production control in waste management, the
development of appropriate job descriptions;

- keeping records of waste formation, movement, certification;

- ensuring full collection, timely disposal and removal of waste;

- waste disposal in designated areas in compliance with environmental requirements;

- organization and carrying out of waste transportation in ways that exclude their loss, the
creation of emergency situations, harm to the environment, human health, economic and other
objects.

Conclusion of contracts with specialized enterprises for waste removal and disposal.

During construction

The organization engaged in the construction of the designed facilities should be equipped
with mobile waste collection equipment: waste bins to collect construction and other types of waste
at work sites, containers and containers for collecting materials.

Waste of secondary raw materials category (ferrous metal scrap, welding electrodes stubs,
construction waste), as it accumulates and at the end of construction, is transferred as secondary raw
materials to interested organizations. Municipal solid waste, as it accumulates and at the end of
construction, is transferred for storage at the MSW landfill under an appropriate contract or
agreement

Compliance with environmental requirements for waste management during the construction
of the designed facility should be ensured by the observance of a number of activities:

- the organization of places for waste collection and temporary storage (in containers and
tanks) to prevent leakage, waste leakage;

- transfer of waste, in accordance with the relevant contracts, to specialized organizations for
subsequent disposal, on the basis of the waste passports.

During the facility operation special protective measures are provided for handling production
and consumption waste:

- organization of the site for waste collection and temporary storage with the use of anti-
filtration materials - a monolithic reinforced concrete slab with a concrete base and a waterproofing
layer of plastic film;

- transfer of waste, according to the relevant contracts, to specialized organizations for
subsequent disposal.

Temporary waste storage at waste the collection and temporary storage sites and subsequent
transfer is performed as follows:

- waste transformer oil, oily rags - closed metal tanks are installed in a storage place protected
from precipitation for their collection. Removal and disposal will be executed on a contractual
basis.

- municipal solid waste, dust from hard surfaces - collection is provided in closed containers.
Removal and disposal will be executed on a contractual basis.

Temporary waste accumulation places equipped in accordance with the environmental
requirements of the will not be sources of excessive impact on the environment components.

Table 3.4.8 shows the actions under Waste Management Program.

Table 3.4.9 shows the actions plan under Waste Management Program.
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Indicator . . Financing
Ne Actions (qualitative/ Completion Responsible Execution Term Estimated Sources
/I L costs
guantitative)
1 2 3 4 5 6 7 8
Transfer for removal and Ensuring Regular disposal for
disposal / burial of industrial | environmental disposal / burial by Department of 12436 thousand
1. waste to Contracting safety in contracting companies Environmental 2019 — 2028 tenae Own funds
Companies industrial waste as waste accumulates Protection g
management
Ensuring Regular disposal for Department of
Proper handling of environmental disposal / burial by P 1416 thousand
2. L . A . . Environmental 2019 — 2028 Own funds
municipal solid waste safety in waste contracting companies tenge

management

as waste accumulates

Protection
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Actions Plan for the implementation of the program

The Actions Plan is an integral part of the Program and is a complex of organizational,
economic, scientific, technical and other activities aimed at achieving the goal and objectives of
the program, indicating the necessary resources, responsible performers, completion forms and
deadlines.

The Actions Plan for the implementation of the program is compiled in accordance with
the annex to the Rules of waste management program development.

In drawing up the Actions Plan, the following basic concepts were used:

- waste management - the use of waste as secondary material or energy resources;

- waste disposal - storage or disposal of production and consumption waste;

- waste recycling - physical, chemical or biological processes, including sorting aimed at
extracting raw materials and (or) other materials from waste to be used later in the production
(manufacturing) of goods or other products, as well as changing the waste properties to facilitate
handling, reducing their volume or hazardous properties;

- waste storage - storage of waste in specially designated places for subsequent disposal,
processing and (or) removal.

- transfer of waste - transfer of waste to third parties for recycling or disposal on a
contractual basis.

The Actions Plan for the implementation of the production and consumption waste
management program is given in table 3.4.9.

Implementation of the Actions Plan for the implementation of the production and
consumption waste management program will reduce the amount of production waste
accumulation and disposal and their recycling at the enterprise.



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

178

Actions plan
for the implementation of Waste Management Program of the concentrating plant
Table 3.4.9.
0 Indicator Execution Term ' Financing Sources
Ne Actions (qualitative/ Completion Responsible Estlmated* 9
n/m o costs, tenge
guantitative)
1 2 3 4 5 6 7 8
1  |Reuse of waste in the enterprise 0.0 - - -
1.1. The use of waste in the enterprise is not 0,0 - - - 0,0
planed
2 |Recycling at the enterprise 0,0
2.1. Recycling at the enterprise is not planned - - - - 0,0
3 |Recycling at the enterprise, including: 0,0
4 |Waste storage
Temporary storage of waste in specially Upto
4.1 designated places for subsequent disposal, 5268,5872
processing and (or) removal, total tons/year
including:
4.1.1.  |Municipal solid waste Up to 52,5 Removal of waste for disposal Head of the cite | As accumulated own funds of the
As per the contract .
enterprise
4.1.2. Oily rags Up to 0,508 Removal of waste for disposal Head of the cite | As accumulated
4.1.3. Used filters (oil, fuel) Up to 0,42 Removal of waste for disposal Head of the cite | As accumulated
4.1.4. Waste oil Up to 20,2 Removal of waste for disposal Head of the cite Own funds of the
As per the contract .
enterprise
. . ) As accumulated
4.1.5. Waste batteries Up to 0,98 Removal of waste for disposal Head of the cite
. . Till 31
4.1.6. Used Fluorescent Lamps Up to 0,0202 Removal of waste for disposal Head of the cite December
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Spent hoses and filter elements of gas

As accumulated

4.1.7. . ; Up to 0,147 Waste loading for burial Head of the cite
cleaning equipment

v belt filt | lene filt As accumulated

4.1.8. acuum beft Tifter polypropylene Titer Up to 27,8 Waste loading for burial Head of the cite

fabric waste

i i As accumulated

4.1.9. pligtléd sediment from sewage treatment Upto29 Waste burial Head of the cite
o . . . As accumulated

4.1.10. | Used filtering material Upto1,0 Waste burial Head of the cite
) ) . till 31 December

4.1.11. | Welding electrode ends Upto 0,172 Waste recycling Head of the cite annually
. . . till 31 December
4.1.12. | Used tires Up to 9,54 Waste recycling Head of the cite annually

. . . As accumulated

4.1.13 | Reagent containers Upto 73,2 Waste to supplier Head of the cite
] . . As accumulated

4.1.14. | Construction waste Upto 5,0 Waste burial Head of the cite
] . As accumulated

4.1.15. | Ferrous scrap metal Upto25 Waste recycling Head of the cite
. . As accumulated

4.1.16. | Waste and scrap steel Up to 5000 Waste recycling Head of the cite
. . As accumulated

4.1.17. | Wood waste Upto 19,7 Waste to population Head of the cite
) . As accumulated

4.1.21. | Rubber waste Upto 52 Waste recycling Head of the cite
] ) As accumulated

4.1.22. VVacuum belt filter polypropylene filter Upto 27,8 Waste burial Head of the cite

fabric waste
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o Indicator Execution i Financing Sources
Ne Actions (qualitative/ Completion Responsible Term Estlmated* 9
/1 L costs, tenge
quantitative)
4.2 Locating on the territory 0
of the enterprise, total
including:
5 |Waste disposal 0
6 0,0 - 0,0 Financing
Reclamation of waste sites not required
6.1 Reclamation of waste disposal sites during - - - - -
2019-2028 not planed
7  |Waste destruction 0,0 0,0 Flnancmg
not required
7.1 The destruction of waste in the enterprise is - - - - -
not planned
. ) Up to 5268,5872
8  |Waste disposal, total: tons/year As per contracts
including:
3.1 Waste transfer for reuse Up to 60 0,0
8.1.1  |Reagent containers Up to 60
5.2 _Transf_er of waste for recycling, everything, 5 032,892
including
8.2.1 Waste batteries Up to 0,98
8.2.2 Ferrous scrap metal Upto25
8.2.3 Waste and scrap steel Up to 5000
8.2.4 Welding electrode ends Up to 0,172
8.2.5 Used tires Up to 9,54
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8.2.6 Wood waste Upto 19,7
8.2 ransfer of waste for disposal, total, 123,6952
including:
3.3.1 Oily rags Up to 0,508 Waste burial Head of the cite AS
accumulated
8.3.2. Used filters (oil, fuel) Up to 0,42 Waste burial Head of the cite AS
accumulated
8.3.3. Waste oil Upto 20,2 Waste burial Head of the cite
8.3.4 Used FI tL Up to 0,0202 Waste burial Head of the cit till 31
3.4, sed Fluorescent Lamps ptoO, aste buria ead of the cite December own funds of the
- As per the contract |enterprise
Spent hoses and filter elements of dust . . As
8.3.5. cleaning equipment Up to 0,147 Waste burial Head of the cite accumulated
Solid sediment from sewage treatment . . As
8.3.6.  |plants Upto2,9 Waste burial Head of the cite accumulated
Spent filtering material . . As
8.3.8. Upto 1,0 Waste burial Head of the cite accumulated
. . . As
8.3.10. | Construction waste Upto5,0 Waste burial Head of the cite accumulated
. . . As
8.3.11. | Reagent containers Up to 13,7 Waste burial Head of the cite accumulated
. . As
8.3.12. | Rubber products waste Up to 52,0 Waste burial Head of the cite accumulated
Vacuum belt filter polypropylene filter . . As
8.3.13. fabric waste Up to 27,80 Waste burial Head of the cite accumulated
8.4 Transfer of waste to burial, total Up 10 52,5 tons/year
including:
Waste acceptance document As Own funds of the
8.4.1 |Municipal solid waste Up to 52,5 tons/year by a specialized accumulated | As per the contract |enterprise
organization annually
8.5 Transfer of waste for neutralization 0,0 0,0 Fmancmg
not required
851, |Waste transfer for neutralization is not ) ) ) ) )

planned
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8.6 Transfer of waste to destruction 0,0 0,0 Fmancmg
not required
9 Equippping temporary waste storage in Compliance with the Own funds of the
compliance with all requirements requirements of the Waste storage Head of the enterprise | Regularly - enterprise
instructions
10 Installation of additional containers for Reducing the solid waste
separate collection of MSW by 4 units disposal vogllume at the landfill Head of Enterprise - -
morphological composition P
11 Staff training on waste management rules . . .
Conducting classes on}Journal entry, confirmed by the|Ecologist of the 1
. . per year -
the rules signature of the head enterprise
12 Verification of staff knowledge on waste i
J Exam Assessment of knowledge Ecologist of the 1 per year -

management

enterprise
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3.4.6 Proposals for organizing production control on waste management

Production control on waste management provides for the maintenance of records on the waste
volume, composition, mode of formation, storage and shipment with a frequency sufficient to
complete the internal production and state reporting formats on hazardous waste sent to the territorial
environmental authorities.

Handling of all types of waste, their disposal should be carried out in accordance with the
document regulating the waste management procedures. This document covers all toxic and general
waste that may be generated during the production activities of the enterprise. Compliance with the
provisions of this document during organization of waste collection and disposal will provide:

- compliance with environmental legislation and regulatory documents on waste management
in the Republic of Kazakhstan;

- compliance with health, safety and environmental risk control policies;

- prevention of environmental pollution.

For all types of waste generated at the designed enterprise during production activities, it is
necessary according to Article 289 of paragraph 1 of the Environmental Code to compile and hand
over hazardous waste passports. Copies of passports of hazardous waste are mandatory to be
submitted to the company transporting this type of waste, as well as to each consignee of this batch of
waste.

All production and consumption wastes are temporarily stored on the territory of the designed
facility and, as they accumulate, are exported under contracts to specialized enterprises for processing
and disposal.

Safe handling of waste involves storing them in special rooms, containers and platforms.

There is a need for constant monitoring of the waste amount and the timely export for recycling
or disposal to enterprises that have their own landfills.

The following wastes that are generated after the shipment under the contract are subject to
processing: scrap metal, batteries, tires. The scrap batteries, tires generated at the enterprise are stored
at special sites and, as they accumulate, are handed over to a specialized organization.

Used filters and oily rags, dust, used containers are planned to be exported under contracts to
specialized landfills. Municipal solid waste is exported under the contract to the landfill. The transfer
of waste is documented by an acceptance certificate with an attachment of a copy of the hazardous
waste passport. Information on waste generation and its movement should be recorded in the journal
" Production and Consumption Waste Records”.

3.4.7 Assessment of the designed facility production and consumption waste impact on the
environment.

The negative impact of production and consumption waste can occur when proper requirements
are met, as well as as a result of unforeseen situations at certain stages of transportation, storage or
disposal at their delivery.

The greatest danger to the environment is represented hazardous toxic industrial waste. In case
of improper collection, storage, transportation and disposal of all types of waste, the impact on all
components of the ecological system can be observed:

- soil and vegetation cover;

- animal world;

- atmospheric air;

- surface and groundwater.

With the accumulation of solid waste in open, spontaneous dumps, without regard to their
maintenance and conditions of natural neutralization unsanitary conditions are created contributing to
a negative impact on the quality of the air basin, groundwater and surface water, as well as on the
productive soil layer at the landfill site and adjacent territories.
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During the operation of the processing plant, the final tailings of the control collective flotation
are formed, which are stored in the designed tailing dump, the second stage of which is carried out by
a separate project. To reduce the volumes of slurry tailings, thickening is provided in high-
performance concentrators. Adding flocculant makes it possible to achieve a solid content in the
tailings of 68%, as a result, the consumption of the slurry tailings delivered to the tailing dump is
reduced.

Flotation tailings are a technogenic raw material and further processing is possible. Accepted
design solutions provide for safe storage of technological tailings (waste).

Contamination of soil with wastes containing chemicals can impact the soil air regime, cause a
lack of oxygen, enrichig the soil with chemicals, will increase the number of anaerobic and spore-
forming microorganisms and decrease the content of mobile phosphorus.

To assess the level of pollution of environmental components in accordance with the
requirements of Art. 132 and 305 of the Environmental Code, on the territory of the designed facility,
it will be necessary to carry out monitoring activities, the study of groundwater, atmosphere and soil
on the border of the SPZ.

3.4.8 Information on possible emergency situations

To prevent accidents, waste storage conditions must comply with the following documents:
General requirements to design solutions on temporary storage sites for industrial waste in the
enterprise, to the maximum amount of toxic industrial waste in the enterprise, to fire safety regulations
in the Republic of Kazakhstan and to fire safety instructions.

One of the important requirements critical to observe when handling wastes is their separate
collection, storage, transportation, as some wastes, non-toxic and non-flammable, being in contact with
each other become dangerous.

Care must be taken when collecting, storing, transporting and disposing of used mercury lamps,
preventing them from breaking up and dispersing mercury vapors into the environment. Mercury and
its compounds have a strong toxic effect on living organisms, leading to mental, motor, neurological
disorders, impaired kidney activity, gastrointestinal diseases, and even genetic changes.

It is not allowed to throw oily waste into containers for solid waste, it is necessary to transfer
this type of waste (fire hazardous) for recycling to specialized organizations.

When handling waste planned during this project in compliance with the requirements of the
conditions of collection, storage and timely removal, emergency situations do not occur.

3.4.9 Measures to reduce the waste impact on the environment

In order to reduce the impact of industrial waste on the environment, a list of measures has been
developed, their execution is mandatory and subject to regular monitoring by authorized state
environmental and sanitary-epidemiological agencies.

Metal containers with a capacity of 1.0 m3 should be installed on the industrial sites of the
enterprise. There is an accumulation of garbage produced at all cites. Metal containers are installed on
specialized open areas of approximately 6.0 m2.

Impounding should be carried out in compliance with the rules of environmental safety and
occupational safety, providing for the creation and maintenance of conditions when waste cannot
negatively impact the environment and human health.

Measures to reduce the waste impact on the environment are given in Table. 3.4.9.

Table 3.4.9 — Measures aimed at reducing the environmental impact of waste



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment 185

Ne Waste Measure Completion Est_lmated
/11 efficiency
1 2 3 4 5

To organize the collection and temporary

storage of waste. To regularly export for burial Compliance with

! MSW at a specialized landfill under the contract. As accumulated) sanitary standards
and OS rules
. _ To organize the collection and temporary Compliance with
Oiled wiping . .
2 . .| storage of waste. To regularly export for burial |As accumulated| sanitary standards
material, waste oil L .
at a specialized landfill under the contract. and OS rules
3 Scrap metal Warehous_lng on the site for temporary As accumulated Exclu_smn of
accumulation of scrap metal pollution

Taking into account the above, it can be concluded that, complying to the waste management
system, while exercising constant control over the observance of safety, accumulation and storage,
occupational safety, environmental safety rules for waste management and storage and control over
the state of their temporary storage sites, timely removal from the territory, the impact of waste from
the production activities of the enterprise on the environment will be within acceptable limits.

3.4.10 Conclusions on Assessment of Production and Consumption Waste Impact

In the course of its production activities, the enterprise exerts varying degrees of impact on
environmental components.

Proper organization of the waste storage, disposal and recycling will prevent environmental
pollution. This implies the elimination, alteration or reduction of types of activities leading to waste
pollution of soil, waste reuse, recycling, and regeneration minimizing the impact on environmental
components.

Waste temporarily stored at the enterprise should be stored in strictly designated areas in
compliance with the rules of collection, storage and transportation to the organizations that accept
this waste under a contract for processing or disposal. This will minimize or completely eliminate the
environmental impact of this waste.

All stored waste during temporary storage does not affect the environmental components.
Subject to compliance with the relevant rules and regulations by the enterprise, which will transfer
the waste, their impact on the environment will be negligible.

3.5. ASSESSMENT OF IMPACT ON THE PLANT WORLD

The main types of human impact on vegetation are:

- physical destruction of vegetation cover as a result of earthworks during the construction of
buildings, structures, utilities, ponds, septic tanks, waste storage sites, etc .;

- disruption of vegetation in recreational areas;

- change of moisture supply of plants as a result of water management facilities construction;

- impact of pollutants through the atmosphere;

- impact of pollutants through the soil

To exclude the physical destruction of vegetation, the project should provide for the removal of
the fertile soil layer under the trunk and on-site utilities (roads, engineering networks), under
industrial constructions (dumps, evaporator pond, buildings and structures of the industrial site, etc.).
The removed soil layer will be stored in temporary dumps, and used for the improvement of
industrial sites of the designed factory, improvement of unproductive lands and subsequent
recultivation of disturbed lands. To strengthen the fertile soil layer dumps and preserve them for a
long time, perennial grasses (wheat grass) will be sown throughout their area.
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Vegetation disturbances in recreational areas will not occur due to the absence of such land
near the construction site.

In areas affected by economic activity, where the groundwater level will rise or fall in the soil
to a depth of more than 3 m, significant changes in vegetation cover will not occur, since the
capillary fringe will not reach the zone of the root system of most herbaceous plants. Based on this,
and bearing in mind the depth and increased mineralization of groundwater, it can be noted that the
formation and development of a depression pit at the construction site will not affect the vegetation
cover.

Herbaceous plants produce less terrestrial biomass and have a smaller leaf surface, as a result
they are more resistant to air polluting substances compared to tree vegetation. According to the
available limited data, the MPC values for herbaceous vegetation are approximately 5 times higher
than the MAC values for woody vegetation. At the same time, for grassy vegetation, the impact will
be limited practically to the industrial site, i.e. located within the SPZ. Due to these circumstances, it
is obvious that the effect of pollutant emissions from the concentrating plant on the grass vegetation
is practically excluded

According to the system adopted in the former USSR, the classes of plant species are
determined by the dominant plant species, divided into subclasses and types according to the
presence of secondary species and topography.

The impact on vegetation will be expressed by two factors: through the disturbance of
vegetation cover and through emissions of pollutants into the atmosphere accumulated in the soil and
plants.

The vegetation in the area of the field is semi-desert and desert, the vegetation cover is sparse,
consists of drought-resistant perennial grasses (feather grass and fescue), low-growing shrubs
(wormwood, camel thorn, various kinds of saltwort) of 1 - 2 m high.

There are no forest areas in the area of the designed factory.

Emissions of pollutants into the atmosphere will not significantly affect the flora, exceeding the
maximum permissible concentrations for all ingredients at the SPZ boundary and in the residential
area is not expected.

There are no rare or endangered plants in the zone of the designed factory.
Natural food plants and medicinal plants are absent.

Thus, the assessment shows that the negative impact of the designed factory on the vegetation
cover of the territory adjacent to the industrial site will be acceptable.

3.6 ASSESSMENT OF IMPACT ON THE ANIMAL WORLD

One of the main factors affecting the animal world is the factor of crowding animals out of
their habitats.

The displacement of animals will be promoted directly by the withdrawal of land for the work
site, resulting in reduction of food supply. First of all, animals in a small radius of activity
(invertebrates, reptiles, small mammals) will suffer. Birds will be driven out due to disturbance.
These factors will have a negligible effect on land animals due to their small numbers. In addition,
animals living in the surrounding area can easily adapt to new conditions.
The fauna of the adjacencies will remain in its present form, characteristic of the area.

Another significant factor affecting the animal world is air pollution by emissions of harmful
substances into the atmosphere. Emissions of pollutants into the atmosphere will not significantly
affect the animal world, since they are not constant in time, place (dispersed in the area of the work
site).

Rare or endangered species of animals listed in the Red Book of Kazakhstan are not found in
the area of work. There are no migration ways to through the territory of the site.

After completion of the work, the site will be recultivated.

Consequently, with the observance of all the rules of work, a significant negative impact on the
animal world and changes in the genebank will not occur, the impact is assessed as acceptable.
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3.7 LANDSCAPE

The geological allotment of the territory is not in close proximity to any reserve or national
park.

In the area of work there are no picturesque rocks, waterfalls, lakes, precious tree species and
other natural landmarks of historical, aesthetic, scientific and cultural value (Appendix 12).

Negative impact on the landscape when working at the field is estimated as acceptable.

3.8 MICROCLIMATE

The main factor influencing climate change is the temperature of technological processes.
Since the temperature of the works is equal to the ambient temperature, then the microclimate does
not change.

3.9 ASSESSMENT OF IMPACT ON HUMAN HEALTH

The impact of the works on human health can be through two environments: the hydrosphere
and the atmosphere.

In the composition of emissions during the works there are substances from the operational
equipment.

The nearest settlement is located at a distance of 25 km from the work site.

The results of the calculation of emissions of pollutants into the atmosphere during the work
and analysis of their effects showed that their surface concentrations at the boundary of the SPZ,
which is 500 m, do not exceed the maximum permissible concentrations.

Pollution of the hydrosphere in the area of influence of the enterprise does not occur.

No negative effect on human health occurs.

Calculation of emissions of pollutants into the atmosphere during the works and analysis of
their impact showed that their surface concentrations at the boundary of the SPZ of 500 m. do not
exceed the maximum permissible concentrations.

Pollution of the hydrosphere in the impact area of the enterprise does not occur.

No negative effect on human health occurs.

To ensure safe working conditions during construction and meeting the requirements for
industrial sanitation and occupational hygiene, the workers should be provided with sanitary
facilities, personal protective equipment, working clothes, safety shoes, noise and vibration
protection equipment, respiratory protection equipment, and air control devices and the required level
of illumination.

In order to ensure the safety of at the concentrating plant and the prevention of occupational
diseases, it is necessary to provide for personal protective equipment: protective clothing, safety
shoes, respiratory, organs of hearing, hands, face, and head protection equipments. The use of
personal protective equipment is required by industry-specific "safety regulations”. Delivery of
protective clothing, footwear and other personal protective equipment is regulated by the “Sectoral
Standards for the Delivery of Special Clothing, Special Footwear and Other Protective Equipment”

In order to create the necessary and sufficient level of illumination at workplaces to ensure safe
working conditions, it is necessary to be comply with the industry standards for the design of
artificial lighting in mining industry, as well as the requirements of the CR RK 2.04-104-2012
“Natural and artificial lighting”.

Summarizing the health effects, it can be noted that all potential negative effects are low.

All adverse effects described in this chapter are expected to be minor. In addition, minimal and
minor impacts associated with air pollution and noise are stated based on the worst case scenario and,
in fact, may not occur.
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It is necessary to take into account the positive impact. Additional employment opportunities
will increase, leading to increased incomes of people working on the project and those providing
services to the project. Increased income will increase their purchasing power. This will allow people
to buy products that improve their nutrition, and thus reduce morbidity and mortality, improve
overall health and well-being. Increased income will give greater access to health care if needed.
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4 ASSESSMENT OF THE ENVIRONMENTAL RISK AND RISK TO HUMAN
HEALTH IN THE IMPLEMENTATION OF PLANNED ACTIVITIES

Environmental risk assessment was carried out using the Methodology (hereinafter the
Methodology), "Guidelines for the assessment of the impact of an economic activity on the
environment™ (reviewed and approved by the Protocol No. 10 of 24.11.2009 of the meeting of the
scientific and technical Council of the Ministry of Environmental Protection).

In assessing an environmental risk, man-made and anthropogenic factors, as well as emergency
and cumulative risks, are distinguished as the main ones.

According to the Methodology, due to the fact that the effect of numerous factors affecting the
natural and socio-economic environment cannot be quantified, a semi-quantitative (scoring) method
of impact assessment has been adopted to assess environmental risk.

The value of natural components, the resistance of the landscape to the effects.

In accordance with the Law of the Republic of Kazakhstan “On Specially Protected Natural
Territories” dated 07.07.2006 No. 175-3 and the International Convention on Biological Diversity
(Resolution of the CM RK on approval dated 19.08.1994 No. 918), the main environmental
limitations are related to the location of the planned economic activities within the specially protected
areas, which include: nature reserves, wildlife reserves, ornithological areas, locations of cultural and
architectural monuments, etc., as well as within the boundaries of water protection zones and areas of
increased environmental hazard.

Environmental restrictions and associated environmental protection measures are required in
the areas inhabited by the representatives of the flora and fauna listed in the Red Book.

In addition, the possibility to conduct economic activities is limited by the capacity of the
environment to deal with man-made impact without irreversible changes.

The main characteristics that determine the environmental restrictions include:

- increased environmental value of the certain areas (specially protected natural areas, natural
historical monuments);

- the presence of the coastal protective zones and the water protection zones;

- land use features;

- conditions of dispersion of the pollutants in the atmosphere;

- self-cleaning ability of the water bodies;

- the level of pollution and disturbance of the environmental components.

The characteristic of the territory of the planned construction referring to the environmental
restrictions is presented below in Table 4.1.
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Table 4.1 — Characteristics of the construction area referring to the environmental restrictions

Ne Enwro_nmental Characteristics of the construction area
restrictions
1 | Increased The territory for placement of the projected objects is not located within any natural

environmental value of
certain areas (specially
protected natural areas,
natural historical
monuments)

protected areas (nature reserves and wildlife reserves, etc.), and also does not
contain any valuable species of trees, plants, habitats of animals listed in the Red
Book of Kazakhstan, valuable agricultural land.

Environmental restrictions caused by the presence of rare and endangered species
of plants and animals, mainly may be associated with the possibility of flight of the
birds listed in the Red book from the nearby areas.

The vegetation consists principally of wormwood and saltwort sagebrush
communities. Plants listed in the Red Book of Kazakhstan were not found.

The animal world is represented by mammals. Mammals include rodent-shrew
species (ground squirrel, large jerboa, etc.); birds include larks, wheatears, Caspian
plovers, etc.

The territory on which construction of the factory facilities is planned does not fall
within the protection zone of the objects of the cultural heritage of the Republic of
Kazakhstan.

2 | The presence of the The territory for placement of the projected objects is located at a considerable
coastal protective zones | distance from the water protection zones and the water protection strips of surface-
and the water protection | watercourses.

Zones;

3 | Land use features The agricultural land value is low productive spring and autumn lands.

The category of land that is allocated for the construction of the site is not suitable
for agriculture.

The functional significance of the territory under consideration is the developed
territory.

The territory will be represented by the technological objects, land and underground
transport (railway, highway, power lines, water supply, sewage, communication
lines), which activities are accompanied by environmental impact.

4 | Conditions of According to the conditions of dispersion of harmful impurities in the atmospheric
dispersion of the air, the territory of the projected works location is characterized by an increased
pollutants in the potential of atmospheric pollution (Air Pollution Potential, zone I11).
atmosphere

5 | Self-cleaning ability of | The protection of groundwater Alb-Cenomanian deposits from man-made impacts
water bodies due to their deep occurrence and high power of the aeration zone, composed of both

permeable and impermeable rocks can be considered good.

6 | The potential of soil Desertscape is easily vulnerable to anthropogenic pollution, as the possibilities of
remediation self-cleaning of the soil horizons and the daylight surface from coming pollutants

are limited by the lack of free water and low surface runoff.

The soil covering is represented by the meadow-brown saline light loamy soils.
Low thickness and humus level determine the reduced ability of the soil
remediation.

7 | The level of pollution According to the degree of mineralization and the content of dissolved substances, the

and disturbance of the
environmental
components

groundwater corresponds to a group of brines.
The natural surface topography is disturbed by the traces of human activities.
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The environmental risk and the human health risk assessment was carried out using the ERA-
Risks module of the ERA-AIr software package, which allows estimating health risks — if there is any
possibility that the population will suffer from additional adverse health effects as a result of actual or
potential air pollution.

Risk assessment of non-carcinogenic effects of acute exposures is carried out on the basis of
the calculation of the wvalues of surface concentrations on short-term  models.
Based on the ERA-AIr software package calculation of the average annual surface concentrations, the
following assessment was conducted:

-the risk of non-carcinogenic effects of chronic exposure;

- hazard index of non-carcinogenic effects on a critical organ (system);

- risk of carcinogenic effects;

- carcinogenic risks with simultaneous exposure of several chemicals;

- individual and population risks.

Date: 18.06.2018 Time: 16:16:52

POPULATION HEALTH RISK ASSESSMENT UNDER EXPOSURE OF
CHEMICALS POLLUTING THE ATMOSPHERIC AIR.

Object: 0001,LLP «KAZMinerals Aktogay» (operational cycle)
Estimated base year: 2018 Estimated year: 2018
Estimated area: whithin the sanitary zone

Initial data :

Acute non-carcinogenic effects are calculated at maximum concentrations of air pollution,
obtained from the calculation of air pollution (short-term model, OND-86)
List of references

1. Environmental code of the RK (art. 24, 41,
82, etc.)

2. "Methodology of assessing the risk to the health of the population from environmental pollution”,
approved by the Order of the Minister of Environment from
06.06.2008 Ne139-p

3. The Order of the Chairman of the Committee of State Sanitary and Epidemiological Control

Of the Ministry of Health of the Republic of Kazakhstan of December 28, 2007, No. 117

on the approval of the Methodological instructions on risk assessment for public health of chemical
environmental factors

4. Risk assessment of the chemical environmental factors exposure to public health.

Almaty,2004. 42 p.
5. The method of calculating of the harmful substances concentrations in the air from emissions of enterprises,
Astana, 2008. Appendix 18 to the order of the Minister of the Environmental Protection of Kazakhstan dated 18.04.08 Ne100-p
(the same as the State
Regulatory Document
211.2.01.01-97, OND-86
National regulatory document)
6. The method of determining the size of the sanitary protection zone for mining, preparation and
processing complexes of the oil and gas industry, approved by the order of the Chairman of the Committee

Of State Sanitary and Epidemiological control of the Republic of Kazakhstan dated October 15, 2010 No265
7. Code Specification “Sanitary and epidemiological requirements for the establishment of the sanitary protection
zone

of production facilities "(Approved by the Government of the Republic of Kazakhstan March 20, 2015 No. 237)
8. S.L. Avaliani, M.M. Andrianova, E.V. Pechennikov, O.V. Ponomareva. Environment.
Health Risk Assessment (worldwide experience)//International Institute for Health Risk Assessment,

Consultative Center for Risk Assessment - Edition 2.— M.,1997-159 p.
9. Kiselev A.V., Fridman K.B. Health Risk
Assessment.
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Approaches to use in a medical and environmental research and environment quality management practices.
Methodical edition. S.P., 1997.-104 p.
10. Novikov S.M., Avaliani S.L., Andrianova M.M., Ponomareva O.V. Environment. Health risk assessment.
The main elements of the methodology (Manual for seminars)// Consultative Center on
risk assessment. Harvard Institute of International Development..
Institute of Sustainable Communities. - M.,
1998 - 119p.
11. Bolshakov A.M., Krutko V.N., Putsillo E.V. Assessment and management of
the environment exposure risks to public health. — M.1999 .
—254p.
12. Environment and public health, part 3. "The results of the epidemiological studies on
quantification of the impact of environmental factors on public health.
- M. 2001 .-245p.
13. Onishchenko G.G., Novikov S.M., Rakhmanin Yu.A., Avaliani S.L., Bushtyueva K.A.
Basics of public health risks assessment from chemical exposure polluting environment/
Edited by Rakhmanin Yu.A., Onishchenko G.G. — M.:NIIES and GOS. — 2002. — 408p.
14. Novikov S.M. Chemical pollution of the environment: basics of assessing the risk to public health..
- M. 2002. - 24 p.
15. Guidance for assessing the risk to public health when exposed to chemicals
polluting the environment,
2.1.10.1920-04.
Table 1.0
List of pollutants emitted into the atmosphere
Criterion used and its value Hazard class Total emission, Shares of
(mg/ m?) Emissions (%)
Substance Cas MPC MPC
max Average
one-time Daily TSEL (t/year)
1. [2908] Inorganic 0,3 0,1 - 3 73,671 87,06%
dust containing silicon
dioxide in%: 70-20
(chamotte, cement,
cement production
dust - clay, shale, blast
furnace slag)
2. [0337Carbon Oxide | 630- 5,0 3,0 - 4 4,501 5,32%
(Carbon Monoxide, 08-0
Carbonic oxide) (584)
3. [0301] Nitrogen 10102 0,2 0,04 - 2 2,246 2,65%
(V) dioxide (Nitrogen | -44-0
dioxide) (4)
4. [2732] Kerosene 8008- - - 1,2 0 2,002 2,37%
(654%) 20-6
5. [2704] Gasoline 8032- 5,0 15 - 4 0,3808 0,45%
(petroleum, low sulfur) | 32-4
/ expessed as carbon /
(60)
6. [0304Nitrogen (I) | 10102 | 0,4 0,06 - 3 0,3599 0,43%
oxide (Nitrogen oxide) | -43-9
(6)
7. [0328] Carbon 1333- 0,15 0,05 - 3 0,3541 0,42%
(Soot, Carbon black) 86-4
(583)
8. [0330] Sulphurous | 7446- 0,5 0,05 - 3 0,2587 0,31%
anhydride (sulfur 09-5
Dioxide, sulphurous
acid anhydride, Sulfur
(V) oxide) (516)
9. [0333] Hydrogen 7783- 0,008 - - 2 0,13809 0,16%
Sulfide 06-4
(Dihydrosulfide) (518)




Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment

10. [1048] 2-
Methylpropan-1-ol
(Isobutyl alcohol)
(383)

78-83-
1

0,1

4

0,1307

0,15%

193

11. [2736Pine flotation
oil (MSF) (717*)

1,0

0,1152

0,14%

12. [1051Propane-2-ol
(Sec-propyl alcohol)
(469)

67-63-

0,6

0,1021

0,12%

13. [0334] Carbon
disulfide (519)

75-15-

0,03

0,005

0,08865

0,10%

14. [0128Calcium
Oxide (Quicklime)
(635%)

1305-
78-8

0,3

0,0755

0,09%

15. [0123] Iron (11, 1)
oxides (diethyl
trioxide, iron oxide) /
expressed in iron /
(274)

1309-
37-1

0,04

0,0579

0,07%

16. [0155] diSodium
carbonate (Soda ash,
Sodium carbonate)
(408)

497-
19-8

0,15

0,05

0,0477

0,06%

17. [2735] Mineral
hydrocarbon oil
(spindle, machine,
cylinder, etc.) (716*)

8012-
95-1

0,05

0,0302

0,04%

18. [2985] Anionic
polyacrylamide AK-
618 (AK-618) (964*)

0,25

0,0201

0,02%

19. [2902] Suspended
particles (116)

0,5

0,15

0,0179

0,02%

20. [2930] Abrasive
dust (Corundum white,
Monokorund) (1027%*)

0,04

0,011

0,01%

21. [0342] Fluoride
gas compounds /
expessed as fluorine /
(617)

7664-
39-3

0,02

0,005

0,006

0,01%

22. [0143] Manganese
and its compounds /
expessed as
manganese (1V) oxide
/(327)

7439-
96-5

0,01

0,001

0,0036

0,00%

23. [0344] Inorganic
fluorides poorly
soluble - (aluminum
fluoride, calcium
fluoride, sodium
hexafluoroaluminate)
(Inorganic poorly
soluble fluorides /

0,2

0,03

0,0002

0,00%

Total :

84,617
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Table 1.1

Information about the risk of developing of the carcinogenic effects

Inhalation exposure

Substance CAS IAR EPA Sfi, (kg x day.)/mg Uri, m¥mg
C

1. [0328] Carbon (Soot, Carbon black) (583) | 1333-86- 1 3,1 0,9424
4

2. [2704] Gasoline (petroleum, low sulfur) / 8032-32- 2B B2 0,035 0,01064

expressed as carbon / (60) 4

Note: IARC- classification of the International Agency for Research on Cancer; EPA

(Environmental Protection Agency)-

classification of the degree of evidence of the Carcinogenicity for humans U.S. EPA; Sfi — dakropsr

Factors of the carcinogenic potential for the inhalation routes, (mg / (kg x day)) -1;

URi — a single risk at the inhalation exposure at 1 mg / m3.

A single risk is calculated using the Sfi value,

Standard human body mass (70 kg), daily air consumption, formula 1.1

URi [m*mg] = SFi [(kg x daily/mr)] x 1/70 [Kg]x (Voutx Tout+ Vinx Tin) [m?/daily , where (1.2)

Tou- time spent outdoors, hour / day
Vout- OUtdoor breathing rate, m3/ h
Tin- time spent indoors, hour / day
Vin- indoor breathing rate, m3/ h

Table 1.2.1

Information about the risk of developing of non-carcinogenic effects in acute
exposure to chemicals

Substance CAS ARFC, Critical organs of Data source
mg/m® exposure
1. [0333] Hydrogen Sulfide 7783-06- 0,1 respiratory system Order of the Chairman of the
(Dihydrosulfide) (518) 4 Committee for Sanitary and
Epidemiological Control Nel17 dated
December 28, 2007.; Risk assessment
of the chemical environmental factors
exposure to public health. —
Almaty,2004. — 42 p.
2. [2902] Suspended particles 0,3 respiratory system, systemic Risk assessment of the chemical
(116) diseases environmental factors exposure to
public health. — Almaty,2004. — 42 p.
3. [0342Fluoride gas 7664-39- 0,2 respiratory system Risk assessment of the chemical
compounds / expressed as 3 environmental factors exposure on the
fluorine / (617) public health. — Almaty,2004. — 42 p.
4. [0330] Sulphurous anhydride | 7446-09- 0,66 respiratory system Risk assessment of the chemical
(sulfur Dioxide, sulphurous acid | 5 environmental factors exposure to
anhydride, Sulfur (1V) oxide) public health. — Almaty,2004. — 42 p.
(516)
5. [0304] Nitrogen (I1) oxide 10102- 0,72 respiratory system Order of the Chairman of the
(Nitrogen oxide) (6) 43-9 Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007
6. [0301] Nitrogen (IV) dioxide | 10102- 0,47 respiratory system Order of the Chairman of the
(Nitrogen dioxide) (4) 44-0 Committee for Sanitary and

Epidemiological Control Nel17 dated
December 28, 2007; Risk assessment
of the chemical environmental factors
exposure to public health. —
Almaty,2004. — 42 p.
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. 7. [0334] Carbon 75-15-0 20,0 reproductive system, «Guidance ...» 2.1.10.1920-04
sulphur (519) development, blood

8. [1051] Propane-2-ol (sec- 67-63-0 3,0 respiratory system «Guidance ...» 2.1.10.1920-04
propyl alcohol) (469)

9. [0337] 0337Carbon Oxide 630-08-0 23,0 cardiovascular system, Order of the Chairman of the

(Carbon Monoxide, Carbonic
oxide) (584)

development

Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007; Risk assessment
of the chemical environmental factors

exposure to public health. —

Almaty,2004. — 42 p

Note: ARFC — the reference concentration for acute exposure.

Table 1.2.2

Information about the risk of developing of non-carcinogenic effects from chronic exposure to chemicals

Substance CAS RFC, Critical organs of Data source
mg/m® exposure
1. [0143] Manganese and its 7439-96- 0,00005 Central nervous system, Order of the Chairman of the
compounds / expressed as 5 nervous system, respiratory Committee for Sanitary and
manganese (1V) oxide / (327) system Epidemiological Control Nel117 dated
December 28, 2007
2. [0333] Hydrogen Sulfide 7783-06- 0,001 respiratory system Order of the Chairman of the
(Dihydrosulfide) (518) 4 Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007; Risk assessment
of the chemical environmental factors
exposure to public health. —
Almaty,2004. — 42 p
3. [2732] Kerosene (654%) 8008-20- 0,01 liver «Guidance ...» 2.1.10.1920-04
6
4. [0344Inorganic fluorides 0,013 respiratory system, skeletal «Guidance» 2.1.10.1920-04
poorly soluble - (aluminum system, teeth
fluoride, calcium fluoride,
sodium hexafluoroaluminate)
(Inorganic poorly soluble
fluorides /
5. [2908] Inorganic dust 0,1 immune system, respiratory “Guidance ...” 2.1.10.1920-04
containing silicon dioxide in%: system
70-20 (chamotte, cement,
cement production dust - clay,
shale, blast furnace slag)
6. [2902] Suspended particles 0,1 respiratory organs, mortality Risk assessment of the chemical
(116) environmental factors exposure to
public health. — Almaty,2004. — 42 p
7. [2735] Mineral hydrocarbon 8012-95- 0,05 respiratory organs, liver, “Guidance ...” 2.1.10.1920-04; Target
oil (spindle, machine, cylinder, 1 kidneys Organs of Carcinogenic Exposure -
etc.) (716*) According to IARC
8. [2704] Gasoline (petroleum, 8032-32- 0,071 Central nervous system, “Guidance ...” 2.1.10.1920-04
low sulfur) / expressed as carbon | 4 eyes, respiratory system,
/ (60) liver, kidneys
9. [1048] 2- Methylpropane-1- 78-83-1 15 “Guidance ...” 2.1.10.1920-04
ol (isopropy! carbinol) (383)
10. [0342] Fluoride gaseous 7664-39- 0,03 skeletal system, respiratory Risk assessment of the chemical
compounds / expressed as 3 system environmental factors exposure to
fluorine / (617) public health. — Almaty,2004. — 42 p.
11. [0330] ] Sulphurous 7446-09- 0,08 respiratory organs, mortality Risk assessment of the chemical
anhydride (sulfur Dioxide, 5 environmental factors exposure to
sulphurous acid anhydride, public health. — Almaty,2004. — 42 p.
Sulfur (1V) oxide) (516)
12. [0328] Carbon (Soot, Carbon | 1333-86- 0,05 respiratory organs, systemic Order of the Chairman of the
black) (583) 4 diseases, teeth Committee for Sanitary and

Epidemiological Control Nel117 dated

December 28, 2007.; Target Organs of

Carcinogenic Exposure - According to
IARC
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13. [0304] Nitrogen (I1) oxide 10102- 0,06 respiratory organs, blood Order of the Chairman of the
(Nitrogen oxide) (6) 43-9 Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007
14. [0301] Nitrogen (1V) dioxide | 10102- 0,04 respiratory organs, blood Order of the Chairman of the
(Nitrogen dioxide) (4) 44-0 Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007; Risk assessment
of the chemical environmental factors
exposure to public health. —
Almaty,2004. — 42 p.
15. [0123] Iron (11, I11) oxides 1309-37- 0,04 «Guidance ...» 2.1.10.1920-04
(diethy! trioxide, iron oxide) / 1
expressed in iron / (274)
16. [0334] Carbon disulfide 75-15-0 0,7 Central nervous system, «Guidance ...» 2.1.10.1920-04
(519) development
17. [1051] ] Propane-2-ol (sec- 67-63-0 7,0 liver, kidneys, development «Guidance ...» 2.1.10.1920-04
propyl alcohol) (469)
18. [0337] 0337Carbon Oxide 630-08-0 3,0 Blood, cardiovascular Order of the Chairman of the

(Carbon Monoxide, Carbonic
oxide) (584)

system. development, central
nervous system

Committee for Sanitary and
Epidemiological Control Nel117 dated
December 28, 2007; Risk assessment
of the chemical environmental factors

exposure to public health. —

Almaty,2004. — 42 p.

Note: RFC — reference concentration for chronic exposure.

Table 1.3

Chemicals analyzed at the hazard identification stage

Substance CAS Reason for inclusion in Reason for exclusion from the list
the list
1. [0328] Carbon (Soot, Carbon black) (583) | 1333-86- Calculation onMPC
4 max one-time
2. [2704] Gasoline (petroleum, low sulfur) / 8032-32- Calculation on MPC
expressed as carbon / (60) 4 max one-time
3. [0143] Manganese and its compounds / 7439-96- Calculation on MPC
expressed as manganese (1V) oxide / (327) 5 max one-time
4. [0333] Hydrogen Sulfide (Dihydrosulfide) | 7783-06- the calculation was not carried out for
(518) 4 2018
5. [2732] Kerosene (654%) 8008-20- no data on hazard effects of acute
6 exposure
6. [0344] Inorganic fluorides poorly soluble - the calculation was not carried out for
(aluminum fluoride, calcium fluoride, sodium 2018
hexafluoroaluminate) (Inorganic poorly
soluble fluorides /
7. [2908] Inorganic dust, containing silicon Calculation on MPC
dioxide in%: 70-20 (chamotte, cement, max one-time
cement production dust - clay, shale, blast
furnace slag)
8. [2902] Suspended particles (116) the calculation was not carried out for
2018
9. [2735] Mineral hydrocarbon oil (spindle, 8012-95- no data on hazard effects of acute
machine, cylinder, etc.) (716*) 1 exposure
10. [1048] 2- Methylpropane-1-ol (isopropyl 78-83-1 the calculation was not carried out for
carbinol) (383) 2018
11. [0342] ] Fluoride gaseous compounds / 7664-39- the calculation was not carried out for
expressed as fluorine / (617) 3 2018
12. [0330] Sulphurous anhydride (sulfur 7446-09- Calculation on ArfC
Dioxide, sulphurous acid anhydride, Sulfur 5
(1V) oxide) (516)
13. [0304] Nitrogen (I1) oxide (Nitrogen 10102- Calculation on ArfC
oxide) (6) 43-9
14. [0301] Nitrogen (1V) dioxide (Nitrogen 10102- Calculation on ArfC
dioxide) (4) 44-0
15. [0155] diSodium carbonate (Soda ash, 497-19-8 the calculation was not carried out for

Sodium carbonate) (408)

2018
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16. [0123] Iron (11, I11) oxides (diethyl 1309-37- no data on hazard effects of acute
trioxide, iron oxide) / expressed iniron/ (274) | 1 exposure
17. [0334] Carbon disulfide (519) 75-15-0 the calculation was not carried out for
2018

18. [2985] Polyacrylamide anionic AK -618 the calculation was not carried out for
(AK-618) (964*) 2018
19. [2930] Abrasive dust (Corundum white, no data on hazard effects of acute
Monokorund) (1027%) exposure
20. [2736] 2736Pine flotation oil (MSF) the calculation was not carried out for
(717%) 2018
21. [1051] Propane-2-ol (sec-propyl alcohol) 67-63-0 the calculation was not carried out for
(469) 2018
22. [0337] Carbon Oxide (Carbon Monoxide, | 630-08-0 Calculation on ArfC
Carbonic oxide) (584)
23. [0128] Calcium Oxide (Quicklime) (635*) | 1305-78- the calculation was not carried out for

l l 8 2018

Table 1.4
Priority carcinogenic pollutants
Substance Cmax MPE, MPC Carcinogenic Factor of Comparative
(average | t/year | average hazard carcinogenic Hazard Index,
annual), daily, (according to potential, SF HRIc
mg/m? mg/m? IARC *)

1. [0328 Carbon (Soot, Carbon - 0,3541 0,05 1 3,1 0,01
black) (583)
2. [2704] Gasoline (petroleum, - 0,3808 15 2B 0,035 0,0001
low sulfur) / expressed as carbon
/ (60)

* IARC - International Agency for Cancer Research.
The estimation of the comparative carcinogenic hazard index (HRIc) is presented in formula 1.2

HRIc =E x Wc x P/10 000, where
(1.2)

HRIc — comparative carcinogenic hazard index;
Wc - the weighting coefficient of a carcinogenic

effect;

P — population size (P = 1, calculated per person);
E — value of conditional exposure should be given in points:
delivery in the amount of <10 t / year - 1 point, 10-100-2 points, 100-1000 - 3

points,
1,000 - 10,000 - 4 points,> 10,000 - 5
points.

The weighting coefficients for evaluating of the carcinogenic effects (\Wc)

Carcinogenic Carcinogenicity group by classification U.S. EPA
potential factor,
mg / kg
A/B C

< 0,005 10 1

0,005 - 0,05 100 10
0,05-0,5 1000 100

05-5 10000 1000

5-50 100000 10000

> 50 1000000 100000
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Table 1.5.1
Priority pollutants non-carcinogens of acute exposure
Substance Cmax MPE, MPC max one- ARFC, mg/m? HRI, index
(max t/year time,
one- mg/m?3
time),

mg / m3
1. [0330] Sulphurous anhydride (sulfur 0,006 0,2587 0,5 0,66 0,0001
Dioxide, sulphurous acid anhydride, Sulfur
(IV) oxide) (516)
2. [0304] Nitrogen (1) oxide (Nitrogen 0,004 0,3599 0,4 0,72 0,0001
oxide) (6)
3. [0301] Nitrogen (1V) dioxide (Nitrogen 0,0252 2,246 0,2 0,47 0,0001
dioxide) (4)
4. [0337] Carbon Oxide (Carbon Monoxide, 0,62 4,501 5,0 23,0 0,00001
Carbonic oxide) (584)

Table 1.5.2
Priority pollutants non-carcinogens of chronic exposure
Substance Cmax MPE, MPC average RFC, mg/m? HRI, unpnexc
(average | t/year daily, mg/m?
annual),
mg/m?3

1. [0328] Carbon (Soot, Carbon black) - 0,3541 0,05 0,05 0,001
(583)
2. [2704] ] Gasoline (petroleum, low sulfur) / - 0,3808 15 0,071 0,001
expressed as carbon / (60)
3. [0143] Manganese and its compounds / - 0,0036 0,001 0,00005 1,0
expressed as manganese (1V) oxide / (327)
4. [2908] Inorganic dust containing silicon - 73,671 0,1 0,1 0,002
dioxide in%: 70-20 (chamotte, cement,
cement production dust - clay, shale, blast
furnace slag)
5. [0330] Sulphurous anhydride (sulfur - 0,2587 0,05 0,08 0,001
Dioxide, sulphurous acid anhydride, Sulfur
(IV) oxide) (516)
6. [0304] Nitrogen (1) oxide (Nitrogen - 0,3599 0,06 0,06 0,001
oxide) (6)
7. [0301] Nitrogen (1V) dioxide (Nitrogen - 2,246 0,04 0,04 0,001
dioxide) (4)
8. [0337] Carbon Oxide (Carbon Monoxide, - 4,501 3,0 3,0 0,00001
Carbonic oxide) (584)

3. Characteristics of the risk to public health
3.2. Risk assessment of non-carcinogenic effects during acute exposure
In case of inhalation intake, the calculation of the hazard coefficient (HQ) is carried out according to the formula 3.2.1:

HQi = ACi/ARFCi, where
(3.2.1)

HQ — the hazard
coefficient;

AC; — maximum concentration (according OND-86) of the i-

substance, mg/m3;

ARFC; — reference (safe) concentration for acute inhalation effects

Of i substance,
mg/m?@,

Hazard index for conditions of simultaneous intake of several

substances

through inhalation is calculated by the formula 3.2.2;

HIlj = XHQjj, rze
(3.2.2)
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HQi — the hazard coefficient for i affecting substances on j system(organ).
In case of combined intake of several substances in any way, the total hazard index
is determined for substances affecting one system (organ).
Table 3.2.1
Characteristics of non-carcinogenic risk of acute exposures

Coordinates

Substance x| v AC, mg HQ(HI)
1. [0143] Manganese and its compounds / expressed as manganese (1) oxide / (327)
reference point 1: 1531 3130 0,00008 0,008
reference point 2: 1542 3133 0,00008 0,008
reference point 3: 1554 3136 0,00008 0,008
reference point 4: 1566 3139 0,00008 0,008
reference point 5: 1578 3141 0,00008 0,008
reference point 6: 1590 3144 0,00008 0,008
reference point 7: 1602 3145 0,00008 0,008
reference point 8: 1614 3147 0,00008 0,008
reference point 9: 1626 3148 0,00008 0,008
reference point 10: 1638 3149 0,00008 0,008
reference point 11: 1650 3150 0,00008 0,008
reference point 12: 1663 3150 0,00008 0,008
reference point 13: 1675 3150 0,00008 0,008
reference point 14: 1687 3150 0,00008 0,008
reference point 15: 1699 3149 0,00008 0,008
reference point 16: 1711 3148 0,00008 0,008
reference point 17: 1723 3147 0,00008 0,008
reference point 18: 1735 3146 0,00008 0,008
reference point 19: 1748 3144 0,00008 0,008
reference point 20: 1760 3142 0,00008 0,008
reference point 21: 1772 3140 0,00008 0,008
reference point 22: 1783 3137 0,00008 0,008
2. [0301] Nitrogen (1V) dioxide (Nitrogen dioxide) (4)
reference point a 1: ‘ 5072 2377 0,0252 0,053617
3. [0304] Nitrogen (I1) oxide (Nitrogen oxide) (6)
reference point 1: 4990 2403 0,004 0,005556
reference point 2: 5002 2401 0,004 0,005556
reference point 3: 5014 2397 0,004 0,005556
reference point 4: 5026 2394 0,004 0,005556
reference point 5: 5037 2390 0,004 0,005556
reference point 6: 5049 2386 0,004 0,005556
reference point 7: 5060 2382 0,004 0,005556
reference point 8: 5072 2377 0,004 0,005556
4. [0328] Carbon (Soot, Carbon black) (583)
reference point 1: -21 2424 0,0018 0,012
reference point 2: 171 2580 0,0018 0,012
reference point 3: 511 2821 0,0018 0,012
reference point 4: 523 2825 0,0018 0,012
reference point 5: 534 2829 0,0018 0,012
reference point 6: 734 2889 0,0018 0,012
5. [0330] Sulphurous anhydride (sulfur Dioxide, sulphurous acid anhydride, Sulfur (IV) oxide) (516)
reference point 1: 5060 2382 0,006 0,009091
reference point 2: 5072 2377 0,006 0,009091
6. [0337] Carbon Oxide (Carbon Monoxide, Carbonic oxide) (584)
reference point 1: ‘ 734 ‘ 2889 0,62 0,026957

7. [2704] Gasoline (petroleum, low sulfur) / expressed as carbon / (60)
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reference point 1: | 734 \ 2889 0,085 0,017

8. [2908] Inorganic dust containing silicon dioxide in%: 70-20 (chamotte, cement, cement production dust - clay, shale, blast furnace
slag)

reference point 1: 4532 2508 0,1215 0,405
Point max. Non-carcinogenic acute exposure: 4532 2508
[0143] Manganese and its compounds / expressed as manganese (IV) oxide / (327) {PAK 0,00002 0,002
max one-time =0.01 mg/m3}
[0301] Nitrogen (1V) dioxide (Nitrogen dioxide) (4) {ARFC=0.47 mg/m3} 0,0136 0,028936
[0304] Nitrogen (11) oxide (Nitrogen oxide) (6) {ARFC=0.72 mg/m?%} 0,0024 0,003333
[0328] Carbon (Soot, Carbon black) (583) {PJIK max one-time =0.15 mg/m?} 0,0009 0,006
[0330] Sulphurous anhydride (sulfur Dioxide, sulphurous acid anhydride, Sulfur (IV) oxide) 0,003 0,004545
(516) {ARFC=0.66 mg/m3}
[0337] Carbon Oxide (Carbon Monoxide, Carbonic oxide) (584) {ARFC=23.0 mg/m?%} 0,055 0,002391
[2704] Gasoline (petroleum, low sulfur) / expressed as carbon / (60) {PK max one-time 0,01 0,002
=5.0 mg/m%}
[2908] Inorganic dust containing silicon dioxide in%: 70-20 (chamotte, cement, cement 0,1215 0,405
production dust - clay, shale, blast furnace slag), {PJIK max one-time =0.3 mg/m?}
respiratory system 0,036815
the cardiovascular system 0,002391
development 0,002391
Table 3.2.2
The points of maximum indexes of the adverse effects of acute exposures on
critical organs (systems)
. rdinat
Critical organs (systems) Coordinates HI
X | Y
1. respiratory system
reference point 1: | 5072 | 2377 | 0,068263
2. the cardiovascular system
reference point 1: | 734 | 2889 | 0,026957
3. development
reference point 1: [ 734 l 2889 I 0,026957

If the calculated hazard coefficient (HQ) does not exceed one, then the probability of harmful effects development in
humans, with daily intake of the substance during the life, is insignificant and such exposure is characterized as
permissible. If HQ is greater than one, the likelihood of adverse effects is substantial and increases proportionally to HQ.
The total hazard index (HI), which characterizes the allowable intake should also not exceed one.

Levels of public health risks from acute non-carcinogenic exposure

M | Cod Item Critical organs ARFC { HQ max
e MPC max in SPZ
one-time },
mg/m3

1| 2908 | Inorganic dust containing silicon dioxide | not set {0.30} 0,405
in%: 70-20 (chamotte, cement, cement
production dust - clay, shale, blast
furnace slag)

2 | 0301 | Nitrogen (IV) dioxide (Nitrogen dioxide) | respiratory system 0,47 0,053617
(4)

3| 0337 | Carbon Oxide (Carbon Monoxide, the cardiovascular system, 23 | 0,0269565
Carbonic oxide) (584) development

4 | 2704 | Gasoline (petroleum, low sulfur) / not set {5.00} 0,017
expressed as carbon / (60)
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5| 0328 | Carbon (Soot, Carbon black) (583) not set {0.15} 0,012

6 | 0330 | Sulphurous anhydride (sulfur Dioxide, respiratory system 0,66 9,09E-03
sulphurous acid anhydride, Sulfur (1V)
oxide) (516)

7 | 0143 | Manganese and its compounds / not set {0.01} 8,00E-03
expressed as manganese (1V) oxide /
(327)

8 | 0304 | Nitrogen (I1) oxide (Nitrogen oxide) (6) respiratory system 0,72 5,56E-03

If the calculated hazard coefficient (HQ) does not exceed one, then the probability of harmful effects development in
humans, with daily intake of the substance during the life, is insignificant and such exposure is characterized as
permissible. If HQ is greater than one, the likelihood of adverse effects is substantial and increases proportionally to HQ.
The total hazard index (HI), which characterizes the allowable intake should also not exceed one.

Critical organs( systems) subjected to acute exposure

No Critical organs Influencing agents HI max in
SPZ
1|the respiratory system 0301,0330,0304 0,0682635
2|the cardiovascular system 0337 0,0269565
3|development 0337 0,0269565

If the calculated hazard coefficient (HQ) does not exceed one, then the probability of harmful effects
development in humans, with daily intake of the substance during the life, is insignificant and such exposure is
characterized as permissible. If HQ is greater than one, the likelihood of adverse effects is substancial and increases
proportioanally to HQ. The total hazard index (HI), which characterizes the allowable intake should not exceed
one.

4.1 THE PROBABILITY OF EMERGENCY SITUATIONS, SOURCES, TYPES,
FREQUENCY, AREA OF EXPOSURE TO EMERGENCY SITUATIONS

The Sulphide Concentrator is a hazardous production facility, where:

- combustible substance is used;

- works on the processing of mineral raw materials are carried out;

- toxic substances (sodium sulphide) are used and stored at the production sites;

- all types of electrical installations are operated;

- hydraulic structures are operated;

- the following dangerous technical equipment is used: lifting mechanisms and equipment
operating under pressure of more than 0.07 MPa (compressed air system).

Accident is the destruction of buildings, structures and (or) technical devices used at a
hazardous production facility, uncontrolled explosion and (or) emission of hazardous substances
(Law of the Republic of Kazakhstan On Civil Protection of April 11, 2014 No. 188-V LRK).

Emergency situation is a condition of a potentially hazardous facility, characterized by the
violation of the limits and / or conditions of safe operation, but not passed into an accident, in which
all adverse effects of the sources of danger on personnel, the public and the environment are kept
within acceptable limits by the appropriate technical means provided by the project.

The main causes of emergency situations at various facilities are violations of technological
processes at industrial enterprises, technical errors of maintenance personnel, violations of fire
prevention and safety regulations, shutdown of power supply, water supply and waste water disposal
systems, natural disasters, terrorist acts, etc.

Potential sources of the possible accidents can be:
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- dangerous substances - explosive substances, hazardous substances.

- dangerous modes of operation of the equipment and facilities, characterized by such
technological parameters as pressure, vacuum, temperature, voltage, composition of the technological
environment, etc.

- potential hazards for each piece of equipment (istallation, machine) and the process occurring
in it are fire, explosion (inside the equipment, in buildings or the surrounding space), rupture or
destruction of the equipment, emission of harmful substances, a combination of the listed types of
danger.

In the flow process fire-hazardous materials are pine oil, waste toxic substances (fluorescent
lamps, oily rags, used oil).

Waste mercury lamps contain in their composition harmful toxic substance-mercury.

The general category of fire and explosion hazard for technological facilities (buildings and
constructions) of the Sulphide Concentrator is defined as category “G” and “D” according to RSTD
01-94 (Ministry of Internal Affairs of the Republic of Kazakhstan) Republican Standards for
Technological Design. Definition of categories of premises, buildings and structures for explosion
and fire safety.

Category D includes premises in which non-combustible substances and materials are (treated)
in a hot, red-hot, or molten state, the processing of which is accompanied by the release of radiant
heat, sparks and flames; combustible gases, liquids and solids that are burned or disposed as the fuel.

Category D includes non-combustible substances and materials in a cold state.

According to the Criteria for assessing the degree of risk in the field of fire and industrial
safety, Civil Defense, approved by the order of the Minister of Emergency Situations of the Republic
of Kazakhstan dated 11.02.2011 Ne 46, industrial facilities with categories “G” and “D” for fire and
explosion hazard are considered to be of a low risk level.

The complex of technical solutions includeded in the project is aimed at preventing or
eliminating emergency situations and is based on the following principles:

- minimizing the likelihood of emergency situations, through the use of complex measures
aimed at eliminating the causes of their occurrence;

- ensuring safety of the maintenance personnel, the public, and minimizing damage from
environmental pollution.

Fire safety of construction materials depends on their nature, which predetermines the possible
negative consequences of their destruction that occur when a set of extreme factors influences a
material during a fire.

Therefore, among the main operational and technical properties of the construction material,
along with a frost resistance and a corrosion resistance, the main place is occupied by a parameter
“fire resistance” .

Fire resistance characterizes the ability of the material and the products to maintain physical
and mechanical properties when exposed to fire and high temperatures which are developing in a fire.

The probability of emergency and volley emissions during the operation of the Sulphide
Concentrator does not exist.

There are the following organizational and technical measures: timely repair of technological
equipment,  carrying out performance adjustment work, compliance with the technology of the
processes of the Sulphide Concentrator.

4.1.1 Emergency situations prevention and relieving their consequences

One of the main measures to reduce the risk of emergency situations is the introduction of the
process control systems, automatic, automated and remote control. Automated process control system
(APCS) minimizes the likelihood of emergency situations. The permanent workplaces of the process
support personnel are special premises in which the equipment control systems are located, ensuring
the safe maintenance of the engineering process. Workers of the Sulphide Concentrator are provided
with a protective clothing in accordance with the enforceable standards.
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At the production site the most dangerous in terms of its consequences is the failure of the
process equipment. When depressurization of capacitive equipment and technological pipelines, pulp
emission is possible, the danger of spilled pulp lies in toxic and chemical effects on the human body,
as they contain residual concentrations of reagents.

To prevent pulp spreading, the floors are divided into maps, have slopes and pitches equipped
with pumps. After relieving the concequences of the accident, the pulp will be pumped into
technological tanks (sumps) and returned to the technological process.

The reagent site is located in the main building and is made of reinforced concrete with a
separator for removal of spilled drains into the tail sump. Reagents coming to the Sulphide
Concentrator are stored in the reagent warehouse. The admission of staff in the warehouse of
reagents is limited.

At the reagent site of the main building, emergency ventilation is provided interlocked with the
operation of gas analyzers. At the reagent site, workers should work in the protective clothing against
splashing of solutions, in rubber boots, rubber gloves and safety goggles. In case of an emergency, an
emergency shower, eye wash fountains, and gas masks are provided at the site.

At the ore crushing complex, a possible emergency situation is also the fall of the dump truck
into the initial crusher receiving bin and the derailment of the conveyor belt when it breaks in steeply
inclined sections of the conveyor route.

Dump tails are stored on the designed tailing in a condensed form in a natural hollow. This
allows to reduce almost to zero the possibility of a blowby.

The following measures are provided to ensure a trouble-free and safe technological process:

- protection of the capacitive equipment from overflow (overflow hole on the containers, alarm
and automatic cutoff of the supply of the products in the container when they reach the maximum
level);

- automatic cutting in of the backup pumps when the main pumps shutdown;

- the floors are made of chemically resistant materials and covered with the corrosion-resistant
roll waterproofing;

- dump truck approaches the place of unloading after the allowing signals of the technological
traffic light;

- installation of the wheel-breaking devices into the receiving bins of crushers from the side of
unloading of dump trucks;

- installation of the device for capturing the belt when it breaks and devices for continuous
monitoring of the belt tension;

- during the hard frosts, the conveyor lines operated outside go into idling mode, the belt moves
at a reduced speed, about 0.5 m/s;

- trouble-free supply of water and compressed air of specified parameters;

- electrical insulation and equipment grounding are provided to prevent the personnel from the
electrical shock.;

- use of the light and sound alarm at the time of start-up of all the equipment;

- control of the technological process and the main parameters of the state of the equipment and
emergency protection using the microprocessor technology of the instrumentation and control
systems;

- use of the aspiration systems and the local drain in the places where emission of harmful
substances and dust is possible;

- interlocking the aspiration systems with the process equipment;

- wet cleaning of premises (buildings and galleries);

- keeping in constant readiness of forces and means of the emergency response (fire-fighting
units);

- carrying out activities aimed at the prevention and relieving of accidents and their
consequences;

- immediate informing of the authorized state body in the field of industrial safety, central
executive bodies and bodies of local government, population and employees;
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- keep records of the accidents;
- to insure civil liability for causing damage to the life, health or property of other people and
the environment in case of the accidents at the hazardous production facilities.

4.1.2 Environmental risk reduction measures

The main measures to prevent emergency situations are strict observation of technological and
production discipline, the implementation of project solutions and operational control.

In order to prevent emergency situations at the enterprise, it is necessary to develop special
measures.:

- design all structures with taking into account seismic loads;

- control of the pressure and the temperature of the transported mixture;

- carrying out scheduled inspections and repairs of the process equipment.

The main elements of risk assessment include the following procedures.

1. Hazard detection - identification of the risk sources and the risk factors, as well as the areas

and objects of their potential impact, the main forms of such exposure.

At first, a list of enterprises or technologies using the high-energy equipment, high pressures,
aggressive and toxic components, or producing potentially dangerous products, such as chemicals
(pesticides, etc.), is determined. Then it is identified the risk factors affecting human health and the
environment during the statutory operation of an engineering object, as well as those released during
salvo emissions and accidents.

2. ldentification of objects and areas of a potential negative impact.

3. Determination of the type of an impact of the risk factors on the objects and the degree of its
danger, for example, the degree of toxicity of a chemical.

4. Analysis of the risk factors impact on the population and the environment, in particular the
establishment of a standard (regulation). This implies the determination of the level of the impact that is
safe for humans and the environment, certain destabilizing factors or their combinations. It is at this
stage that they find out whether a harmful threshold effect exists. Most often this is done empirically.

If a person has been exposed to the effect less than a standard (regulation), then that person is
safe. This concept has been adopted in many states, including the Republic of Kazakhstan.

5. The exposure assessment, i.e. the real impact of the risk factors on humans and the
environment. At this stage, the scale (level) of exposure, its frequency and duration are determined.

6. Full (cumulative) risk description using the qualitative and quantitative parameters established
at the previous stages for each risk factor.

Prevention of emergency situations is a set of measures taken in advance and aimed at the
maximum possible reduction of the risk of emergency situations, the preservation of people's health and
life, the reduction of damage and material losses.

Emergency relieve is a rescue, emergency recovery and other urgent works carried out in an
emergency situation and aimed at saving people lives and preservation of their health, reducing damage
and material losses, as well as localizing emergency zones.

The main principles of protection of the population, the environment and business facilities in
emergency situations of natural and man-made character are:

- informing the public and organizations about the projected emergency situations, measures for
their prevention and elimination;

- early determination of the degree of risk and harmfulness of the activities of organizations and
citizens, if it carries a potential danger, train the population in protection methods and take measures to
prevent emergency situations;

- compulsory rescue, emergency and other urgent work to eliminate the emergency situations, the
provision of emergency medical care, social protection of the population and injured workers,
compensation of the damage caused by the emergency situations to health, property of citizens, the
environment and business facilities;

- participation of the civil defense forces in activities for the prevention and elimination of natural
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and man-made emergencies.

Organizations, regardless of the form of ownership and departmental affiliation, are obliged in
the field of natural and man-made emergencies:

- plan and carry out activities to improve the sustainability of its operation and ensure the safety
of workers and the public;

- to train the employees in protection methods and actions in emergency situations as part of non-
military units, to create and maintain in constant readiness local emergency warning systems;

- to carry out protective measures, rescue, emergency, restoration and other urgent work to
relieve emergency situations at subordinate industrial and social facilities and in the surrounding areas
in accordance with the approved plans;

- in cases specified by the legislation, to provide compensation for the damage caused by
emergency situations to employees and other citizens, to carry out, after the elimination of emergency
situations, measures to improve the environment, restore economic activities of organizations and
citizens.

Participants of emergency situations response from public associations should have special
training, confirmed by the state certification.

Due to the fact that the area is seismically safe, the development of this situation is not considered
by the project.

Hydrogeological conditions of the site are relatively simple and will not create difficulties for its
development.

This project does not provide wastewater discharge.

The analysis of the technical solutions provided by the project for the organization and operation
of the enterprise, in combination with possible "involuntary™ conditions that lead to emergency
situations, showed that its work is not associated with the occurrence of emergency situations.

During the implementation of the designed works, the production of all works must be carried out
in strict accordance with the project documentation and the applicable safety standards and regulations.
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5. PROPOSALS FOR ORGANIZATION OF THE OPERATIONAL ENVIRONMENTAL
MONITORING

5.1 TYPES AND ORGANIZATION OF OPERATIONAL MONITORING

Operational monitoring is an element of the operational environmental monitoring performed
for receiving the objective data with a fixed frequency. The operational monitoring program is
developed on the basis of an assessment of the planned work impact on the environment and is
approved by the subsoil user. The duration of the operational monitoring depends on the duration of
the exposure.

Conducting of the operational monitoring is obligatory to obtain permission for emissions.

Operational monitoring of the environment is carried out by industrial or independent
laboratories accredited in accordance with the legislation of the Republic of Kazakhstan

Operational monitoring data are used to assess the state of the environment within the Unified
State System for Monitoring the Environment and Natural Resources.

The system of the operational environmental monitoring is focused on the organization of
observations, data collection, analysis, assessment of the impact of the enterprise on the environment,
with the aim of taking timely measures to prevent, reduce and eliminate environmental impact.

Monitoring can be carried out by the subsoil user individually, as well as under an agreement
with a specialized enterprise that have an accreditation. Monitoring is carried out on the following
components of the environment:

- atmospheric air monitoring;

- groundwater monitoring;

- soil monitoring;

- radiation monitoring;

- monitoring of emergency situations.

- soil monitoring;
- radiation monitoring;
- monitoring of emergency situations

5.1.1 Atmospheric Air Monitoring

The system ECP (environmental control program) of the atmospheric air includes:

- observations of the sources of emission and discharge of pollutants;

- monitoring air pollution at the border of the SPZ

Control on the emission sources is required to conduct in accordance with “the Guidelines for
the Control of Atmospheric Pollution Sources”, RRD 211.3.01.06-97, Almaty, 1997. These
observations are made to monitor compliance with the MPE standards and are made on the sources of
organized emissions. Monitoring compliance with the standards of the MPE at the emission sources
should be carried out by specialized and accredited laboratories in accordance with the developed
ECP Program.

Control on the unorganized sources is carried out by a calculation method and instrumental
measurements at the SPZ border.

The second type of observations will allow to control effectively air pollution from
unorganized emission sources. At the same time, observation points will be located on the border of
the estimated SPZ. Additional observation points may be in the direction of the prevailing winds
outside the boundaries of the estimated SPZ, in the direction of environmental protection facilities, as
well as in the direction of solid waste collectors (within or outside the SPZ boundary). The observed
parameters will be air temperature, wind direction and speed, the content of inorganic dust in the air
with SiO2 less than 20%, nitrogen dioxide, carbon monoxide, sulfur dioxide. The location of the
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monitoring observation points and the SPZ should be adjusted after the information on actual areas of
the pollutants impact is obtained and accumulated.

In fulfillment of the Decree of the President of the Republic of Kazakhstan dated January 8,
2013 No. 464, the enterprise plans to install an automatically controlled station of environmental
monitoring in real time, which will allow to monitor the concentration of the major pollutants
constantly and, if it is exceeded, take urgent measures to reduce harmful emissions into the
atmosphere, preventing the accumulation of the pollutants in the atmospheric surface layer and the
growth of their concentration.

Design solutions for the installation of a stationary complex for monitoring the state of the
atmospheric air at the border of the sanitary protection zone of the enterprise will be developed in a

5.1.2 Monitoring of ground and surface water

As a part of the hydrogeological report of the Preliminary Feasibility Study “The construction
project of the Aktogai Sulphide Concentrator,” carried out by the company SRK Consulting, in 2009,
hydrogeological field studies were realized to determine the depth of groundwater, regional
groundwater flows and the quality of groundwater in the immediate proximity to the proposed mine.

According to the results of this work, the quality of regional groundwater has been determined.
It is revealed that there is a strong correlation between the lithology of rocks and the salinity or
mineralization of the groundwater. The groundwater in the hilly terraced areas, located under
magmatic granodiorites and volcanic tuffs, has a very high salinity. Better waters can be found, as a
rule, in sandy primary aquifers in the valley. In some areas, this high salinity ratio extends into
valleys covered with low-thickness quaternary sediments that lie beneath the tuffs.

The groundwater of the region has varied mineralization from 1.2 to 9.4 g / dm3. According to
the chemical composition, water is sulphate sodium with a salinity of up to 5 g / dm3. The
groundwater with a salinity of 1-3 g / dm3, common in the southeastern part of the field, is
characterized by a sulfate-sodium chloride composition with a predominance of the sulfate anion.
The sulfate ion content ranges from 514 to 1500 mg / I, chlorine ion — from 142 to 773 mg / |,
bicarbonate-ion — from 67 to 317 mg / . In general, the groundwater at the Aktogay field according
to the Sanitary Regulations Ne 209 dated 03/16/2015 is unsuitable for drinking purposes.

Remoteness from surface watercourses, a small amount of precipitation, the presence of poorly
permeable top sediments, an increase in rock density with depth, associated with a decrease in total
porosity (including fissures), colmatation of cracks in the upper part of the section by weathering
products and hydrothermal changes in rocks caused weak water cut. The groundwater salinity varies
depending on the composition of aquifers and the degree of atmospheric water supply. The
prevalence of sulphate or chloride ions in the groundwater is determined, in some areas they are two
or three-component.

At the present time, observations in the areas of a potential groundwater pollution are organized
in the aeration zone to the depth of the groundwater level of the first aquifer from the surface, mainly
in deluvial-proluvial upper quaternary sediments and in the zone of open fracture of the Paleozoic
within the production infrastructure area, according to the “Project of organization of the observation
network and monitoring of the groundwater in the zone of activity of the Aktogai Sulphide
Concentrator”, the Protocol of “Vostkaznedra” Nel38 dated 11/17/2016, conclusion of the state
environmental expertise =~ NeKZ 09VDC00056654 dated 12.22.2016 and the Operational
Environmental Control Program based on the approved Project “Construction of the Aktogai
Sulphide Concentrator with infrastructure”, section Evaluation of the environmental impact ", the
conclusion of the state environmental impact assessment Ne KZ17VCY 00092510 dated 10.03.2017.

According to the “Project of the organization of the observation network and monitoring of the
groundwater in the zone of activity of the Aktogai Sulphide Concentrator” for the period of 2016-
2017 observations were organized at the groundwater transit sections from the supply area towards
the unloading zones and to the boundaries of the sanitary protection zone of the enterprise. A network
of observation wells up to 35 m deep along the border of the sanitary protection zone of production
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facilities is provided on the same horizon (open pit with infrastructure and open pit drainage system,
overburden heaps and poor sulfide ore dumps, heap leaching site, liquid extraction and electrolysis
plant, concentration plant on the processing of sulphide ores, tailing, workers’ camp and
infrastructure facilities of the enterprise) (Appendix 2).

As data is collected and the situation is analyzed, the observation network will be revised and
expanded to reflect changes in the hydrogeological situation.

Considering that the deposit area is covered from the surface by slightly permeable, almost
anhydrous deluvial-proluvial cover deposits, the main potential objects of anthropogenic impact are
aquifers of medium-upper Quaternary alluvial-proluvial deposits (apQII-111) and modern alluvial
deposits (aQlV), adjoining to the border of the sanitary protection zone of the mine from the
Northern, North-Western and southern sides of the deposit. There are no aquifers with fresh or
slightly brackish water, which may be subject to pollution, at the field itself within the developed
mining area.

Under the ECP Program, hydrochemical testing quarterly monitors the following indicators:
pH, dry residue, total hardness, surfactants, permanganate oxidation, phenols, sulfates, aluminum,
arsenic, boron, barium, beryllium, calcium, cadmium, chlorides, cobalt, carbonates, cyanides,
chromium, copper, fluorides, total iron, mercury, potassium, magnesium, manganese, molybdenum,
sodium, ammonium salt, nickel, nitrites, nitrates, lead, zinc, strontium, selenium, vanadium,
phosphates, antimony , oil products, xanthates.

In addition, observations are made of the groundwater regime, including the level and the
temperature of groundwater.

5.1.3 Soil monitoring

Soil monitoring will be carried out:

- on the border of the calculated SPZ at 4 points;

The frequency of observations - once a year. Soil samples are taken for analysis on the content
of heavy metals and selected toxicants (copper, molybdenum, zinc, lead, manganese, strontium,
cadmium, aluminum, iron, sulfur).

Monitoring will be carried out by third-party accredited laboratories on contractual terms
according to the environmental control Program (ECP) approved by the enterprise.

The composition of controlled ingredients will be specified during the implementation of the
environmental control program.

Frequency of observations:

- for indicators of general physical and chemical properties - once every three years;

- for indicators of chemical pollution - once a year, in the autumn (before the autumn
precipitation) - the period of maximum concentrations.

Monitored Parameters:

- physical and chemical properties - humus content, gross forms of nitrogen and phosphorus,
carbonates (CO2), pH, absorption capacity and composition of exchange cations, amount of water-
soluble salts (complete analysis of the aqueous extract), mechanical composition.

In addition to the monitoring of the soil pollution with the gross forms of heavy metals,
samples need to be studied on the distribution of their mobile forms. The concentration of mobile
forms of heavy metals must be determined by the existing standard methods. In soils, mobile forms
of the following elements will be determined: lead, copper, zinc, nickel, cobalt, molybdenum

In addition to sampling for heavy metals, soil samples will be taken at the industrial site to
determine concentrations of petroleum products.

Soil monitoring should also be done by visual observation of unauthorized discharges of
process fluids on the terrain of the enterprise.

Identified areas of contaminated soils are subject to immediate cleaning with the removal of
contaminated soils in specially designated storage sites, followed by rehabilitation of disturbed areas.
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5.1.4 Snow cover monitoring

Monitoring of snow cover pollution at the boundary of the SPZ determines the dust load over
the period of accumulation of snow cover (February — March) and the concentration coefficient of the
harmful substances. An indicator of total air pollution is the analysis of snow cover at the end of the
winter period. Snow samples should be analyzed for the content of heavy metals and certain toxicants
(copper, molybdenum, etc.). Sampling is carried out in the same points that are installed to control
the soil and air.

The composition of the controlled ingredients will be clarified during the implementation of the
environmental control program.

5.1.5 Monitoring of waste formation and management

Operational environmental monitoring for the designed facility in waste management consists
of monitoring of production and consumption waste management

Production control in the field of waste management in general includes:

1. Checking the order and rules of waste management.

2. Analysis of the existing industries, in order to identify the opportunities and ways to reduce
the amount and degree of hazard of the formed waste.

3. The accounting of the formed, used, neutralized, transferred to other persons or received
from other persons, and also the placed waste.

4. Finding the hazard class of the waste according to the degree of a possible adverse impact on
the environment with direct or indirect effects of the hazardous waste on it.

5. Preparation and approval of the hazardous waste Passport.

6. Determination of the mass of the disposed waste in accordance with the issued permits.

7. Monitoring of the state of the environment in the places of storage (accumulation) and (or)
waste disposal facilities.

8. Verification of the effectiveness and safety of the operation of waste disposal facilities for
the environment and public health.

The collection of waste, prior to its removal from the enterprise, should be carried out in
specially marked, in accordance with their purpose, containers or reservoirs with the tight-fitting lids.
Containers should be installed on specially equipped sites.

The transportation of waste should be carried out by specially equipped transport (dump truck
with a pressurized body, tank truck) with issued passports for the delivery of waste.

Utilization of waste of production and consumption will be made under the contract with the
specialized enterprise.

5.1.6 Radiation monitoring

Radiation monitoring at the designed facilities is carried out to study the radiation situation at
the production facilities and in the sanitary protection zone.

Radiation background measurements should be carried out near the main production facilities.

Radioactive pollution is considered an increase in the concentrations of physical or natural
radionuclides in excess of the established sanitary and hygienic standards for maximum permissible
concentrations (MPC) in the environment (soil, water, air) or maximum permissible levels of
radiation (MPLR), as well as above-standard concentrations of radioactive elements in building
materials, on the surface of process equipment and in industrial waste.

The effective dose of exposure by natural sources of radiation of the employees in the working
environment should not exceed hygienic standards

The production control program for KAZ Minerals Aktogay LLP (KAZ Minerals Aktogay)
during the operation of the Aktogay concentrator will be developed by the separate documentation in
accordance with the current Environmental Code of the Republic of Kazakhstan. Recommended
components for monitoring the state of environmental components are presented in the table below.
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Reports on the program of production and environmental control (PEC) are developed quarterly and
provided to the authorized body in the field of environmental protection.
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PROGRAM OF OPERATIONAL ENVIRONMENTAL MONITORING DURING WORKS

Frequency of
Station, point of observation Measured components measurements Expected results
1 2 3 4
ATMOC®EPHBIN BO3JYX

SPZ border, points NeNe 1-8
See Annex 2, sheet 4

Nitrogen dioxide

Sulphur dioxide

Carbon monoxide

Total dust

Once a quarter
(instrumental
measurements)

Determination of the content of harmful
substances and assessment of the level of
air pollution

Ore feed to crusher, transfer units

Inorganic dust SiO, 70-20 %

Once a quarter
(instrumental measurements)

Coarse ore feed to the mill

Inorganic dust SiO; 70-20 %

Once a quarter
(instrumental measurements)

Hopper warehouse of lime
powder

Calcium oxide

Once a quarter
(instrumental measurements)

Determination of the content of harmful
substances and assessment of the level of
air pollution

Main and auxiliary areas of the
plant (stationary and fugutive
emission sources)

Nitrogen dioxide

Nitrogen oxide

Sulphur dioxide

Carbon monoxide

Inorganic dust with SiO2 70-20 % content

Calcium oxide

Soot

Benzapiren

Formaldehyde

Sodium hydroxide

Hydrochloric acid vapors

Sulfuric acid vapors

Iron oxide

Once a quarter
(calculation method)

Determination of the content of harmful
substances and assessment of the level of
air pollution
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1

2

| 3

4

SNOW COVER

SPZ border, in 4 points
See Annex 2, sheet 4

Hydrogen value (pH)

Annualy

Dry residue PH (pH)

(1t quarter)

Cl

instrumental measurements

SO4

Fe general

Ca

Mg

F

CN

POy

NO>

NOs

Determination of the content of harmful
substances and assessment of the
contamination level of the snow cover

SOIL COVER

SPZ border, in 4 points
See Annex 2, sheet 4

Al,O3

Annualy

SiO;

(3 quarter)

P20s

instrumental measurements

K20

CaO

TiO;

Ba

\Y

Cr

MnO

Ni

Fe203

Cu

Zn

Pb

As

Mo

Br

Determination of the content of harmful
substances and assessment of soil
contamination
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1 [ 2 | 3 | 4

WATER IN THE CONCENTRATION TAILINGS

Discharge into the tailing dump pH Once a quarter (instrumental Determination of harmful substances and
The place of selection is Dry residue measurements) assessment of groundwater pollution
determined after the completion of Total hardness
installation work. Surfactants
Permanganate oxidation
Phenols
SO4
Al
As
B
Ba
Be
Ca
Cd
Cl
Co
COs
Cr
Cu
F
Fe general
Hg
K
Mg
Mn
Mo
Na
NH,
Ni
NO,
NO3
Pb
PO,
Sh
Petroleum products
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1

2

4

GROUNDWATER

Observation wells NeNe 1-4 Ne23,
25, 21, 11 — existing

pH

Dry residue

Total hardness

Surfactants

Permanganate oxidation

Phenols

SO

Al

As

B

Ba

Be

Ca

Cd

Cl

Co

COs

Cr

Cu

F

Fe general

Hg

K

Mg

Mn

Mo

Na

NH4

Ni

Pb

PO,

Petroleum products

Xanthogenate

Determination of harmful substances and
assessment of groundwater pollution level

214



Aktogai Sulphide Concentrator Expansion Project. Environmental Impact Assessment
Table 5.1.1 continuation

1 | 2 | 3 | 5

PRODUCTION WASTE

Waste generation accounting will be carried out by conducting an annual inventory of waste and compiling reports on hazardous waste in accordance with
article 154 of the Environmental Code of the Republic of Kazakhstan.
Assessment of the level of environmental pollution in the area of the production and consumption waste pond by the enterprise will be carried out annually in
accordance with RDD 03.3.0.4.01-96.

RADIATION RESEARCH

Plant facilities Rate of y-radiation dose Annualy Determination of radiation
Production premises and Rate of y-radiation dose Annualy
administrative buildings Equivalent equilibrium volumetric radon
activity Annualy
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6 ENVIRONMENTAL AND ECONOMIC ASSESSMENT OF DAMAGE FROM
ENVIRONMENTAL POLLUTION

In accordance with the Environmental Code of the Republic of Kazakhstan the economic
methods of influencing the enterprises - the environmental emission charge are introduced as measures
to protect the environment and to compensate for the inevitable damage to natural resources.

Payments from enterprises are charged for both standard emissions (discharges, waste disposal)
of pollutants and for the excess emissions.

Fees for standard and excess emissions (discharges, waste disposal) are charged at approved
rates.

According to the “Instructions for Environmental Impact Assessment” approved by Order No.
204-p of 28 June 2007 of the Minister of MEP of the Republic of Kazakhstan, the assessment of
inevitable damage to the environment and public health as a result of planned economic activity is
carried out in the form of an approximate calculation of regulatory payments for special nature use, as
well as calculations of the amount of possible compensation payments for excess damage to the
environment as a result of possible emergencies.



Aktogai Sulphide Concentrator Expansion Project.
Environmental Impact Assessment

7 ANALYSIS OF THE APPLIED TECHNOLOGY FOR THE COMPLIANCE WITH
THE BEST AVAILABLE TECHNOLOGIES AND TECHNICAL SPECIFIC
REGULATIONS

With the development of modern production with its scale and growth rates, the problems of
developing and introducing the environmentally efficient and resource-saving technologies are
becoming increasingly topical. Their early decision in a number of countries is considered as a
strategic direction for the rational use of natural resources and environmental protection.

As it is known, almost all raw materials are complex, and on average more than a third of its
quantity consists of accompanying elements, which can be extracted only in a comprehensive
processing.

This project envisages a bulk-diffenretial flowsheet for the concentration of copper-
molybdenum ores from the Aktogay deposit with the separation of bulk concentrate by the method
that excludes steaming, but uses the sodium sulphide as a copper mineral depressant mixed with
sodium hydrosulfide. Refuse to use the live (jet) steam helps to reduce energy intensity and increase
the safety level of the process. In addition, the advantage of the adopted technology is the relatively
low consumption of sodium sulphide, which improves the sanitary working conditions.

The resulting copper and molybdenum concentrates contain the precious metals. With the aim
of further processing, the concentrates will be sent for complex processing to the existing copper
smelters owned by the Company, which excludes the construction of new ones. This principle is
primarily associated with the preservation of natural and social resources such as air, water, land
surface, recreational resources, public health.

It should be emphasized that the implementation of this principle is feasible only in
combination with effective monitoring, developed environmental regulation and multistage
environmental management.

In the overall work related to environmental protection and rational development of natural
resources, it is necessary to identify the main directions of creating the resource-saving and
environmentally efficient technologies and industries. These include the integrated use of raw
materials and energy resources; improvement of existing and development of fundamentally new
technological processes and production and related equipment; the introduction of water and gas
circulation cycles (based on efficient gas and water treatment methods); cooperation of production
with the use of waste of some industries as a raw material for others and the creation of non-waste
technologies.
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CONCLUSION

In the course of development of the EIA, the basic principles of its performance were followed,
namely:

- integration (complexity) — the consideration of the impact of economic activities on the
environment, the local population, agriculture and industry is carried out in their conjunction with
technological, technical, social, economic planning and other solutions;

- taking into account the ecological situation in the territory that is in the impact area of the
activity;

- understanding of the integral nature of the procedures being performed, their implementation,
taking into account the relationship of emerging environmental impacts with social, environmental
and economic factors.

According to the social and environmental impact assessment during the construction and
operation of the second processing plant at the Aktogay mine, there are a number of potential impacts
associated with the construction, operation and bandonment of the mine, which can pose risks to both
humans and the environment, if appropriate measures to manage and reduce the environmental
impact would not be established.

This paper presents the results of the current state of the environment and it were made a
qualitative and quantitative assessment of the environmental impact during the implementation of the
Project “Aktogai Sulphide Concentrator Expansion”. Based on the materials presented in this work,
the following conclusions can be made:

1. As the pollution calculations showed, at the border of the SPZ and in the residential zone, the
MPC excess both in the summation group and by separate elements are not expected. Due to the
remoteness of the residential area from the project under consideration, it does not harmfully affect
the quality of atmospheric air in the setllement. The impact on the atmospheric ambient air is rated
as acceptable.

2. The impact on groundwater and surface water, from the side of their pollution, is expected to
be insignificant. During the Concentrator operation the wastewater discharge is not planned.

The probable impact on the hydrogeology of groundwater due to the use of its reserves in the
process, can be assessed as significant. However, this probable impact will extend over a small area,
but performance of work using the full water cycle in the technological process and the rehabilitation
strategy after completing the work will restore the original groundwater regime.

3. The main pollution of the soil will occur due to dust emissions. Given that the dust
composition will not differ from the composition of the soil, the impact on soil is estimated as
acceptable.

4. The activity of the enterprise will not lead to a change in the existing species composition of
the plant and animal world. The vegetation of the considered area is scarce in diversity and in the
herbage production, and by the end of the summer, it practically dries out. The fauna of this area is
adapted to local conditions (poor vegetation, drying lakes and streams).

The impact on the biological environment is assessed as acceptable.

5. The impact on socio-economic aspects is assessed as positively significant, both for the
economy of Kazakhstan and the local economy, and for the employment of the local population.

There are not any natural zones, historical or cultural monuments included in the list of objects
protected by the state in the area of work.

Due to the location of the plant within the enterprise and the insignificance of the contribution
to the general state of the environment, no negative impact on public health is expected.

6. Emergency situations. In order to avoid emergency situations and ensure safety at all stages
of work, the compliance with design standards is necessary. To reduce the degree risk in the
organization of work, measures are provided to prevent (reduce) emergencies, which include the
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organizational measures, a list of persons ’responsibilities, a message transmission plan, details of the
emergency service, etc.

In general, the impact of industrial and economic activities on the environment in the area of
the second concentrating plant is estimated as acceptable, there are no such environmental and
socio-economic impacts or significant risks that would impede the implementation of the project.

The planned production activities in case of observance of the recommended environmental
protection measures, will not significantly disturb the existing ecological balance with undoubtedly a
major socio-economic effect - providing employment for the population, obtaining a valuable product
- copper and molybdenum and related products of gold and silver, with other positive consequences.
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GENERAL INFORMATION

Investor (Client)

LLP “KAZ Minerals Aktogay”

Company details

Legal address:

1, Zh. Omarova Street, Almaty, 050020, Kazakhstan,
Phone: +7 727 244-0353, fax +7 727 244-7196,
e-mail: info@kazminerals.com

BIN 090840006023,

Account: IBAN NeKZ 1583201T0250320019 to JSC
BIK CITIKZKA, KBE 17.

JSC "Citibank Kazakhstan".

Sources of financing

Investments, own funds

Plant location

Republic of Kazakhstan, East Kazakhstan region, Ayagoz
district, 25 km east of the village Aktogay, 110 kmin a
straight line to the south-east of the town of Aagoz

Full name, abbreviation,
departmental affiliation or
indication of the owner

Limited Liability Partnership "KAZ Minerals Aktogay"
LLP “KAZ Minerals Aktogay”

Submitted project
materials (full title of
documentation)

Aktogay Sulfide Concentrator Expansion Project

General design contractor
(name, details, name of
chief executive officer of
the project

LLP “PSI Engineering”
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PROJECT SPECIFICATION

Estimated area of land
allotment, ha

78,4726 ha

Radius and area of sanitary
protection zone (SPZ)

Over 500 m

Quantity and number of
floors of production
buildings

- Crusher building

- Concentrating plant building
- Warehouses

- Equipment maintenance shop
- Garage for various vehicles

The planned construction of
related social and cultural
facilities

Tailing dump
(construction of the second stage is planned)

Range of main products
and the volume of
production in physical terms
(design indicators at full
capacity)

1. Copper concentrate - 460000-500000 tons / year.
2. Molybdenum concentrate - 2700 tons / year.

Main technological
processes

Crushing and grinding of ore, crushing of ore pebbles.
Flotation, thickening and filtration of copper and
molybdenum concentrates.

Tailing thickening, pumping the thickened tailings to the
tailing dump.

Dehydration of copper and molybdenum concentrates,
shipment to the consumer

Justification of the socio-
economic necessity of the
planned activity

1. The Aktogay deposit is one of the major undeveloped
copper deposits in the world. Expansion of Aktogai mine
and construction of the second concentrator allows the
sulphide ores of the Aktogay deposit to be involved in the
processing and provides an increase in copper production.
2. Meeting the growing needs of the national economy in
liquid metals, replenishing the revenue base of the budget
through tax revenues, creating and improving the existing
infrastructure of nearby communities, creating additional
jobs, employing the local population.
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8. | Scheduled dates for the
construction: Concentrator —2019-2022
first phase - Concentrator — 2022-2028
full capacity -
9. | Consumption of materials
9.1 | Process and power fuel
9.2 | Power supply Construction of a new 220/35 kV main substation (220/35
kV main switchgear) “Concentrating Plant-2” with the
installation of two 220/35 kV transformers with a capacity
of 100/125 MVA.
Construction of two 220 kV overhead lines from the
500/220 kV SS Aktogay Concentrator to the 220/35 kV SS
(completed under a separate project).
9.3 | Heat supply From electric boiler
9.4 | Types and volumes of raw | Sulfide copper-molybdenum ore 25 million tons / year.

materials:
local
imported, t/ year-

Lime powder - 17500.

Molybdenum foamer (pine oil) - 250.

Collector of Molybdenum - 125.

Isobutyl sodium xanthate - 625.

Sodium sulfide with sodium hydrosulfide - 15.
Methylisobutylcarbinol (MIBK) - 625.

Flocculant for concentrating concentrates (Magnoflok) - 50.
Flocculant for tailings thickening (Magnoflok) - 550.
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CONDITIONS OF NATURE RESOURSE USE AND THE PROBABLE IMPACT OF THE
PLANNED ACTIVITY ON THE ENVIRONMENT

1. Atmosphere

Construction period:
1.1 | List and amount of pollutants expected to be emitted into the atmosphere (during

construction)
1.1.1 | total emission, tons / year: 112,30880366

- solid 37,82764494

- gaseous 74,48115872
1.1.2 | standard emission, tons / year: 108,94300252

- solid 37,62985

- gaseous 71,31315252

Operation period:
1.2 | List and amount of pollutants expected to be emitted into the atmosphere (with planned

capacity)
1.2.1 | total emission, tons / year: 35,1875374

- solid 25,0952974

- gaseous 10,09224
1.2.2 | standard emission, tons / year: 25,2190964

- solid 37,62985

- gaseous 71,31315252
1.3 | Calculated surface concentrations at calculated points - the contribution of the enterprise

(numerator - MPC units, denominator - mg/m®)

Border of the residential | Border of the SPZ

Pollutant area
1.3.1 | Iron oxide 0.00315/0.00126
1.3.2 | Manganese and its compounds 0.0055/0.00006
1.3.3 | Nitrogen dioxide 0.56619/0.11324
1.3.4 | Nitrogen oxide 0.28484/0.11394
1.3.5 | Carbon (soot) 0.36422/0.05463
1.3.6 | Sulfur dioxide 0.27628/0.13814
1.3.7 | Hydrogen sulphide 0.00628/0.00005
1.3.8 | Carbon monoxide 0.15809/0.79045
1.3.9 | Gasoline (petroleum, low-sulfur) 0.01508/0.07538
1.3.10| Kerosene 0.1758/0.21096
1.3.11| Mineral petroleum oil 0.12522/0.00626
1313 ;ré?;%anlc dust containing silica in%: 0.22305/0.06692
1.3.14| Abrasive dust 0.0035/0.00014
1.3.15| Aluminum oxide 0.02111/0.00211
1.3.16| Suspended particles 0.028391/0.0085173
1.3.17]| Calcium oxide 0.0029/0.00087
14 Sources of physical impact, their intensity and possible impact

' areas

1.4.1 | Electromagnetic emissions None
1.4.2 | Acoustic
1.4.3 | Vibration Within normal limits
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2 Water environment
2.1 Fresh water intake:
211 single, for filling water circulation systems, m? 1500
2.1.2 constant, m® / day 73512,92
2.2 Water sources:
2.2.1 - surface, pieces / (m*/day) -
2.2.2 - underground, pieces / (m*/day) 1/73512,92
2.3 Amount of discharged wastewater:
2.3.1 - to natural water bodies and water courses, -
m®/year
2.3.2 - to storage ponds, m?3/year -
2.3.3 - to industrial water ponds, m®/year 108613,05
2.3.4 - to outside sewer systems, m3/year -
2.4 Concentration and volume of main pollutants
contained in wastewater (by ingredi%nts) mg/dm? Uyear
2.4.1 No discharge of wastewater into natural water bodies and watercourses is foreseen
2.5 Concentration of pollutants by ingredients in the nearest place of water use (if there is a
discharge of sewage into reservoirs or watercourses) a well for production purposes -
mg/dm?®
2.5.1
2.5.2
2.5.3
3. Land plots
3.1 Specification of the land plot to be allocated:
Area:
3.11 for permanent use, ha 78,4726
3.1.2 for temporary use, ha
3121
3.1.2.2 | including: - arable land --
- forest vegetation --
- pasture --
3.2 Disturbed land requiring reclamation, pcs/ ha
Including: 78,4726
321 - Concentrating plant with infrastructure
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4, Subsoil (for mining enterprises and territories)
41 Type and method of mining, includin -
th)épbuilding materials, t/y?ear: ) Open mining — 25 000 000
4.2 Integrity and efficiency of the use of
rocks extracted from the subsurface:
main raw material
- related components Copper-Molybdenum Ore
4.3 Volume of waste stored on the surface,
t:
annually
5. Vegetation
5.1 Types of plants subject to partial or Steppe vegetation (wormwood, fescue,
complete destruction, including: feather grass, etc.)
51.1 Area of wood cutting, ha No
51.2 Volume of wood produced, m? -
5.2 Pollution of vegetation including the -
crops with toxic substances (estimated)
5.3 Agriculture crops, ha -
6. Fauna
6.1 Sources of direct impact on the animal -
world including on the hydrofauna.
6.2 Impacts on protected areas (reserves, -
national parks, conservancy areas)
7. Production waste
7.1 Volume of non-recyclable waste
7.1.1 Including the toxic None
7.2 Proposed methods for the neutralization
and disposal of waste
8 Existence of radioactive sources
None
9 Probable emergencies
9.1. Potentially dangerous process lines and
facilities If the safety rules are observed- no
9.2 Radius of probable impact
10 Complex assessment of environmental On air basin — admissible impact

changes caused by the plant impact and
also its impact on human life conditions
and health

On water basin - admissible impact

On soil and ground - admissible impact
On biological system - admissible impact
Social —economic sphere — positive impact
for the economics and population
employment.
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11 Forecast of environment and possible In the event of observance of all
consequences in social and public sphere | environmental protection measures and
by the results of the plant operation requirements, the plant doesn’t cause any

negative impact on human health,
environment and surrounding landscape.

12 The Client’s responsibilities (initiator of | The Client shall provide:

the economic activity) to create the
favorable conditions for the population
during the construction, operation and
abandonment of the plant

1. To observe all design solutions,
production process regime,
environmental standards and
regulations during the plant
operation.

2. In the process of works to clean the
territory from the garbage, dispose
scrap metal and other waste.

3. By the end of operation perform the
land reclamation.
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Oyenka 6020€UCMEUR HA OXDYIANUYIO CPETY

24

XO3RHCTBEHHOM JICATEABHOCTH) 110
CO31aHHI0 DNArONPHATHLIX YCAOBHH
AHIHH HACE/ICHUA B MpoLecce
CTPOHTENLCTBA, IKCILUTYATALHH 00BEKTa H
€ro TMKBHAAIHH

8. Haauuue paaHoakTHBHBIX HCTOMHHKOR, OrcyreTeyeT
OLIEHKA HX BO3MOKHOIO BO3EHCTBHA
9. Bo3MOKHOCTE aBapHitHbIX
CHTYaUM#H
(9.1 TMoTeHuHANLHO OnAacHLIe
TCXHOJOTHYECKHE JIHHHH H O0BEKTHI. B )
9.2 BepoatHoCTs BO3HHKHOBEHHA aBapuitieix | Tpu cobmoacnum npasun
CHTYauwH Ge30MacHOCTH - OTCYTCTBYET
9.3 Pajuyc BOIMOKHOIO BO3ACHCTBHA -
10, | KoMnuiekcHas oueHKa H3MeHeH i B Ha soanywnsii Gacceitn —
‘ OKPYKAIOWICH CPE/IC, BhI3BAHHBIX BOBICHCTBHE JIOMY CTHMOC
BO3ACHCTBHEM O0BEKTA, @ TAKKE ero Ha soamuelit Gacceiin
BIAHAHHA HA YCIAOBHA HHIHH H BOI/ICHCTBHE 10MYCTHMOE
310POBLE HACENCHHA Ha nouse! 1 3emnio ~
BOIACHCTRHE IONYCTHMOE
Ha Gnonoruyeckyio cucremy -
BOAEHCTRHE J0NYCTHMOE
CouHanbHO-IKOHOMHYECKOE —~
MO3HTHBHOE 1R SKOHOMHKM H
TPYAOYCTPOHCTBA HACRICHHA
1. Iporto3 cocToAHMA OKPYKAKOLICH Tpu cobnioieHnm Beex
CPe/ibl M BOIMOKHBIX OCNEACTBHI B NPHPOACOXPAHHLIX MEPONPHATHH H
counanbHo-obuecTBeHHOM cdepe no TpeGoBaHMIT HErATHBHOTO RIMAHUA Ha
pelyabTaTaM JAeATENLHOCTH 00bEKTa 310POBLE YeNOBeKa, OKPYAKAIOLLYIO
cpeny M npuieraoiuil AannwadT ve
OKA3LIBAET
12. ObssaTenscTpa 3aKatyHuKa (HHHLMATOpA 3aka3uuk oba3yerca:

I. B npouecce axcnayataunn odbekTa
coBMI0AATE NPOEKTHEIE PELUSHHA,
TEXHOJIOTHHECKHH PERHM
MPOH3IBOACTBA, IKONOTHYECKHE HOPMBI
u tpeGosanms,

2. B npouecce nponssojicTea paGot
MPOBOAHTE OMHCTKY TEPPHTOPHH OT
MYCOpPa,  METALTHYECKHIT 10M, MycOp
YAANHTE € yHacTka pabor.

3. Mo oxkonuanuu paboT MpPOH3BECTH
PEKYABTHBALMIO HAPYIICHHBIX 3eMelb.

_Pyxouonnem. npoexta Ouanana 75 %7 m
komnanun «KAZ Minerals Proje : ::\,
A

AeHCTBYIOWErO 32 # OT HMCHE
TOO «KAZ Minerals Aktogay»
(KA3 Muuepans Axroraii)

B Pecnybamnke Kazaxcran
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