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3.1 CLIMATE 

Characteristics of the climate are presented on the basis of SP RK 2.04-01-2017 

"Building Climatology". [4] and data from RGP KazHydromet. [Annex 4]. 

Climate of CHP-2 area is sharply continental, with a long warm period of the year 

and with sharp changes of cold and thaw in winter. 

Average air temperature of the coldest five-day period - minus 20,1оС, average 

temperature of the coldest month - minus 5,3оС, average maximum temperature of 

the hottest month - plus 29,7оС, absolute maximum temperature - plus 43,4оС, 

absolute minimum - minus 37,7оС. The duration of the heating period is 164 days. 

The average maximum temperature of the hottest month in the settlement of Alga-

Bas -plus 33,9оС [Appendix 6]. 

Average monthly air temperatures in the city are given in Table 3.1.1. 

Table: 3.1.1. 

Monthly average air temperature 

Indicatrors  Months   

I II III IV V VI VII VIII IX X XI XII year 

t,0С -5,3 -3,6 2,9 11,5 16,5 21,5 23,8 22,7 17,5 9,9 2,6 -2,9 9,8 

 

Average monthly relative humidity: the coldest month - 65%, the hottest month -

36%. 

Wind speeds in Almaty are insignificant and fluctuate from 1 to 2 m/s. Wind 

intensification is observed in summer months and weakening to calm values in 

winter. At this time of the year there is stagnation of air masses arriving from the 

north, contributing to the development of winter inversions along the mountains, 

which give stability to the surface layers of the atmosphere. The total frequency of 

calm and very weak winds is 59%. In winter, such weather conditions are observed 

in 77% of cases. The duration of doldrums is decreasing in the vicinity of the city. 

Wind speed, the frequency of which does not exceed 5%, is 3 m/s. 

Wind speeds over 10 m/s are rare, their probability is usually not more than 1-3%. 

According to long-term observations, the prevailing winds are southerly directions 

(southeast, south, southwest), i.e. winds directed in the opposite direction from the 

city (see Table 3.1.2). 
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Table 3.1.2. 

Repeatability and wind speed by direction 

 

The maximum amount of precipitation falls in spring (43%), in summer it is half as 

much (20%); in autumn and winter it falls within the limits of 15 - 22% (see Table 

3.1.3). Summer rains have predominantly a heavy rainfall character. The daily 

maximum of precipitation according to observations on MS Almaty OHMS is 74 

mm. 

Amount of precipitation (mm) 

months  

 

МС 

 

I 

 

II 

 

III 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

 

Год 

Almaty 

OHMS 

 

30 

 

30 

 

66 

 

98 

 

97 

 

60 

 

40 

 

26 

 

28 

 

51 

 

51 

 

34 

 

611 

 

 

 

МС Month  N NE East  SW  S SW W NW Calm  

Almaty  January  

Repeatability, 

% 

Speed m/s  

9 

1.4 

12 

1.5 

7 

1.4 

23 

1.8 

16 

1.8 

20 

1.9 

7 

1.7 

6 

1.3 

34 

July 

Repeatability, 

% 

Speed m/s  

5 

1.9 

11 

2.0 

6 

1.6 

45 

2.8 

17 

2.8 

8 

2.4 

4 

2.2 

4 

1.9 

13 

Year  

Repeatability, 

% 

  

8 12 6 35 15 11 7 6 21 

"Olympic 

village" 

2016-2019 

Year  

Repeatability, 

% 

 

11 12 5 16 22 11 12 11 5 
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On average, there are 40 days with snow in Almaty per year. During this time the 

snow cover reaches 80 mm, which is 14% of the total annual amount.  

The first snow cover, as a rule, disappears quickly, and there are several snow 

accumulations during the month. In December, the snow cover lies down for the 

winter and lasts about 100 days.  

Thunderstorms are fairly common in and around Almaty. Thunderstorms are 

observed for an average of 23 to 45 days. The main period of thunderstorm activity 

in the city is from April to September. Thunderstorms do not last very long. 

Hail is a rare phenomenon in the area. On average, there are 1 to 2 days per year 

with hail. The duration of hail is not long, on average 7 minutes. 

Soil and climatic conditions of the area, in which CHP-2 is located, contribute to 

the low occurrence of dust storms. Low wind velocities, a significant amount of 

precipitation, soil protection by vegetation cover - all this contributes to the fact 

that on average not more than 7 - 8 dust storms occur per year. 

One of the important characteristics of the climate is fog, which is observed mainly 

in the cold season. The number of days with fog in the city and its suburbs is from 

48 to 70 per year. The average continuous duration of fog in winter is 4 to 5 hours, 

and sometimes it does not cease during two or even three days. 

3.2. CHARACTERISTICS OF NATURAL CONDITIONS 

3.2.1. Topography 

The area of CHPP-2 and its facilities is located within the foothill plain of the 

Zailiisky Alatau. The relief is slightly undulating, with a northward slope, 

dissected by the valleys of the Kargalinka and Boraldai rivers and temporary 

watercourses. To the east of the site is the Boraldai uplift, dissected by erosion 

troughs. 

The modern appearance of the territory is conditioned by manifestations of Alpine 

tectogenesis with intensive subsequent processes of denudation of mountain 

structures and accumulation of clastic material. 

There are three main types of relief on the described territory:  

- The largest area of the described territory is a mid-vertical piedmont sloping plain 

on the interfluves of the right bank of the Aksai River. The surface of the plain is 

flat with a slight slope to the north. It is dissected by shallow ravines and ravines of 

submeridional direction with steep slopes with numerous side branches.  

- The hilly-sloping relief has a limited distribution in the described territory. It is 

represented by two residual Lower Quaternary uplands. One of them is Borolday. 
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Absolute marks of the surface fluctuate within 800-840 m. Another residual 

elevation is located in the south-western part of the described territory and has 

surface elevations in the range of 800 820 m. 

- The third landform is an accumulative water plain of Upper Quaternary age. It 

has a limited distribution in this territory. It is represented by floodplain terraces, 

100-120 m wide and 8-10 m high. Modern alluvial relief is expressed along the 

valleys of the rivers Aksai, Kargalinka, Kokuzek and smaller ones. The river 

valleys are of submeridional direction with a slope to the north and north-west. The 

width of the valleys varies from tens to hundreds of meters 

 

3.2.2. Geological structure. Modern geological processes and phenomena 

 

The area of CHPP-2 location is characterized by complex (category III) 

engineering-geological conditions.  

The geological and lithological section of the site, within the investigated depth is 

as follows (from top to bottom): 

 

IGE-1. The fill soil is loam with small pebbles, gravel, and sand. Spread 

everywhere. 

Layer thickness is 1.20-3.80 m. 

 

IGE-2. Light-brown, loess-like, macroporous, carbonatized loam of solid 

consistence. In some places, it is replaced by thin interlayers of identical sandy 

loam.  

Layer thickness is 10.50-12.70 m. 

 

IGE-3. Fine yellowish-gray sand, polymictic, low degree of water saturation, with 

lenses of loam. 

Layer thickness is 3.00-4.50 m. 

 

IGE-4. Medium-sized sand, light gray, polymictic, dense, with rare inclusions of 

gravel and small pebbles, medium degree of water saturation and saturated. 
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Layer thickness is 2.00-4.20 m. 

 

IGE-5. Pebble-pebble soil with up to 30% sand-gravel aggregate and inclusions of 

boulders, water saturated. Pebbles of intrusive and metamorphic rocks, mostly fine, 

well rounded.  

The maximum thickness of the layer opened 3.50 m. 

 

In the study area, in the upper part of the lithosphere, within which the engineering 

and construction activities should be noted geological processes affecting the 

conditions of design and construction, as well as the exploitation of engineering 

structures. 

Among the exogenous processes we should consider the planar erosion and 

subsidence phenomena associated with the action of surface waters.  

Loamy soil deposited from the surface, macro porous, non-laminated, with 

earthworm and worm holes, uniformly enriched with dispersed carbonates and has 

a diameter of vertical pores 5-7 times greater than horizontal ones. The loam easily 

soaks and erodes when saturated with water. Soaking time of the sample is from 

0.5 to 1.5 minutes. In the absence of any preventive measures on the collection and 

drainage of surface storm water will develop erosion processes of planar washout 

and filtration destruction of soil with the formation of subsidence forms of forest 

pseudokarst (sinkholes, trenches and caves). When designing engineering 

protection of buildings and structures it is necessary to provide water protection 

measures.  

Endogenous processes include seismic phenomena manifested in the form of 

earthquakes. The city area is subject to periodic earthquakes.  

Seismicity of the construction site is determined in accordance with SP RK 2.03-

30-2017. According to maps OSZ-2475 and OSZ-22475 normative intensity of 

earthquakes of the construction site area is 9 (nine) points of the scale MSK 64 

(K). 

The data of engineering and geological research showed that the soils within the 

upper 10-meter thickness have the third category of seismic properties.  

According to Table 6.2 of SP RK 2.03-30-2017, the specified seismicity of the 

territory under study will be 10 (ten) points due to the soil conditions. 
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3.2.3 Hydrograph   

 

There is a well-developed hydrographic network in the area of the CHPP-2 

complex.  

Rivers with snow-glacial feeding - Aksai and Kargaly - are the largest. They are 

the right tributaries of the Kaskelen River. Their sources are located in the high-

mountain zone of Zailiisky Alatau above the snow line. The rivers are mainly fed 

in the mountains by melting glaciers and snowfields, as well as during the spring 

snowmelt. When they leave the mountains, the rivers lose part of their runoff to 

filtration in the removal cones. In addition, river runoff is used for water supply 

and irrigation. To the north of the removal cones on the foothill plain, the rivers are 

additionally fed by groundwater. According to the chemical composition, the 

rivers' waters are fresh calcium-hydro carbonate with mineralization of 0.2-0.7 g/l.  

Karasu" type rivers (Kokuzek brook) originate in the zone of groundwater seepage 

on the northern periphery of removal cones. The main source of their nourishment 

is groundwater seeping out mainly in the channels. Spring snowmelt waters form 

the spring maximum of their discharge. The flow rate of the Karasu rivers is 

practically stable. The maximum flow rate is characteristic of stormwater runoff. 

The main part of the flow in the growing season in the area from the outlet of 

Almaty to Algabas settlement is taken up for irrigation. At the outlet of Algabas 

settlement, the stream is diverted into a concrete pipe, laid under the ground, and 

flows into the Kokuzek reservoir at the northern dam of the ash dump. 

According to the depth of incision, the rivers drain different aquifers. The 

maximum thickness of the hydro geological section drains the Aksai River, into 

which not only ground and sub-pressure groundwater flows, but also water from 

deep pressure horizons, discharged by vertical pressure filtration into the channel 

and the bottom of the valley. The Kokuzek brook within the ash dump site drains 

only the upper part of the hydro geological section. In this area their flow is 

replenished insignificantly, being practically transit.  

 

3.2.4 Hydro geological conditions 

 

The described area is part of an artesian basin confined to the Ili trough. 

The main groundwater supply area of the region is located in the Zailiisky Alatau 

mountains, the tops of which are covered by eternal glaciers and snowfields. The 

general direction of groundwater movement is from south to north towards the Ili 
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River valley. The drop of absolute levels of groundwater in the described area is 

670 780 m with an average flow gradient of 0.006. 

Ground waters of the Upper Quaternary alluvial-proluvial horizon with free 

surface level at the depth of 16,50 m, which corresponds to the absolute mark of 

730,90 m were uncovered on the site. Seasonal amplitude of groundwater level 

fluctuations is 0,5 m with maximum in March and minimum in December.  

Groundwater will not exceed the absolute mark of 731,50 m and will not affect the 

projected construction.  

The aquifer is fed mainly by filtration from the aquifers of the cones of withdrawal, 

located hypsometrically above. The remaining volume of groundwater is formed 

by infiltration of river water during floods, as well as by recharge from the 

underlying pressure aquifers. The aquifer is depressurized, confined to sandy soils 

and has a filtration coefficient of 5.3÷12.5 m/day. 

 

3.2.5 Soils and vegetation 

 

The site is located within the foothill zone of deserted sierozem soils.  

Zonal soil type at the site is northern (Semirechenskaya) ordinary sierozem soils, 

which are the most widespread in the studied area. Soils are practically not saline 

throughout the profile. Only from the depth of 140 cm insignificant salinization 

(0,3%) by sulfates is marked. 

 Intrazonal hydro orphic floodplain meadow and floodplain forest-meadow soils 

are formed in the floodplains of rivers, with groundwater occurrence at a depth of 

1-2 m. Their formation is associated with periodic flooding by floodwaters, 

resulting in the formation of a profile with alternating layers of different 

composition.  

Floodplain meadow and forest meadow soils contain about 2.5-4% of humus in the 

upper horizon, the amount of which sharply decreases with depth. The amount of 

carbonates in the profile is 8-10%, decreasing to 4% in the aquifer.  The reaction of 

soil suspensions is alkaline (pH = 8.0-8.5). There is no salinization throughout the 

profile; the sum of salts does not reach 0.1%.  

Vegetation cover is represented mainly by the sowing of agricultural plants and 

cultivated plantations of homestead plots. River floodplains still retain features of 

natural vegetation, but modified weed-grass-grass communities prevail.  
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 Intrazonal plant communities are widespread in floodplains, places of seepage of 

groundwater - grass-cereal meadow communities (reedgrass, couch grass, hair 

grass, alfalfa, plantain), meadow-marsh communities (usually with reed and 

sedge), marsh communities (reed, cattail). In addition, poplar, willow, maple, etc. 

are present in floodplains.  

The city of Almaty consists of 8 districts, on the territory of which there are green 

areas that differ in their functional purpose. All categories of urban parks, squares, 

boulevards and other green areas together form a system of integrated landscaping, 

which relatively evenly provides placement of park areas, within the residential 

(planning) areas and neighborhoods, public centers of the old part of the city. 

In terms of functional purpose, the green spaces are divided into: public area - 0.97 

thousand hectares (parks, squares, boulevards, groves), limited use area - 2.1 

thousand hectares (industrial enterprises, educational institutions, establishments, 

etc.), special purpose area - 1.1 thousand hectares (Botanical Garden, zoo-park, 

water protection zones, sanitary protection zones, etc.). - 104.0 hectares 

There are 8.2 m2 of well-appointed landscaping per inhabitant of Almaty which is 

considerably lower than in some cities. From 2.23 million trees in the city only 

1.68 million are recognized as healthy, almost 25 % are in an emergency and 

weakened condition. 

There are no reserves, preserves, or specially protected plant communities at the 

location of the HPP-2. 

 

3.2.6 Animal world 

The region is home to 475 species of terrestrial vertebrates or 57% of the fauna of 

Kazakhstan, including 353 species of birds, 88 – mammals.  

Of the representatives of ungulate species of hunting fauna, the maral, Siberian 

mountain goat, Siberian roe deer, wild boar, saiga live in the territory of the region. 

The red-book ungulates are represented by the following species: jeyran, Turkmen 

kulan, argali, tugai deer (hangul), Przhevalsky's horse. Predatory species include 

badger, wolf, jackal, fox, corsac, solongoi, weasel, ermine, American mink. The 

red Book species of this order are represented by the Tien Shan brown bear, snow 

leopard, stone marten, Central Asian river otter, Turkestan lynx, manul, red wolf. 

Commercial species are on-datra, gray marmot, yellow ground squirrel 

(sandstone). Birds are represented by geese, ducks (almost all species living in 

Kazakhstan), coot, sandpiper, pigeon, turtle dove. The group of chickens is 

represented by: partridge – gray, desert, bearded, keklik, as well as black grouse, 
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fa-zan, quail. Himalayan ular along with keklik are typical mountain 

representatives of hunting fauna. 

The presence of Red Book animals has not been detected in the area of the TPP-2 

location. 

 

3.3. SOCIO-ECONOMIC CONDITIONS 

 

Presented based on the materials of the "Strategy of Almaty - 2050", Akimat of the 

city of Al-Mata. 

The city of Almaty is the business capital, the largest city of the republic. It is a 

city of private business and entrepreneurship.  

Almaty is growing rapidly: over the past 10 years, the city's territory has increased 

by 2 times -702.2 km2, the city's population has increased by a third to 1.9 million 

people, and taking into account the adjacent territories of the Almaty region, it is 

already 2.9 million people.  

The city has historically been one of the main transport and logistics links in the 

China - Europe transit corridor. 

Almaty is interesting to the world for its majestic mountains, natural and climatic 

diversity and the presence of unique tourist sites. The flow of foreign guests is 

significant, and therefore the number of hotels and places for receiving guests is 

growing. 

Due to the historical role and economic success, a fairly high standard of living is 

provided in Almaty. The gross regional product in 2018 amounted to 6.6 million 

tenge per citizen - the second place in the country after Atyrau region. 

The life expectancy of an Almaty resident has increased by more than 4 years in 10 

years and reached 75.5 years. According to this indicator, Almaty is second only to 

the city of Nur-Sultan. 

Infant mortality has halved in 10 years, maternal mortality – 3.6 times. 

Almaty is a city of intellectual potential: 65% of Almaty residents are under 40 

years old, 46% are under 30 years old. 215 thousand students study at 41 

universities and 78 colleges. There is a special economic zone "Park of Innovative 

Technologies" in the city. 

The creative intelligentsia of Kazakhstan is concentrated in Almaty. 
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Like many other growing megacities, Almaty faces the challenges of uneven 

development and the gap in living standards between the center and the suburbs, 

migration pressure and uncontrolled urbanization with infrastructure overload, 

social inequality, threats to public safety, environmental pollution, lack of 

resources, slowing economic growth, loss of global competitiveness. 

The difficult environmental situation is associated with annual emissions into the 

atmosphere of over 123 thousand tons of harmful substances, 65% of which are 

accounted for by transport - more than 500 thousand urban cars and about 200 

thousand nonresident, 27% of emissions are accounted for by CHP-2.These data 

are presented by Ecoservice C LLP" without taking into account the sources of 

emissions of the suburban zone (CHP-3, boiler houses and other enterprises, more 

than 100 thousand individual residential buildings not connected to gas), which 

also seriously pollute the air pool. 

In terms of the level of air pollution with fine substances, the Rm of 2.5 Alma-ty 

(90mcg/m3) is almost twice as high as such large cities as Moscow and St. 

Petersburg (50mcg/m3). 

One of the important directions of the city's development in the future until 2050 is 

to ensure the environmentally sustainable development of the city,   

 

3.4. THE ENVIRONMENT CURRENT CONDITION  

 

Presented according to the data of RSE Kazhydromet and the results of the PEK 

CHP-2 of JSC "AlES" (LLP "ECOSERVICE-S") for 2019-2020  

 

3.4.1. Atmospheric air 

 

Air pollution in the whole city 

Atmospheric air pollution is becoming an increasing problem in growing cities.  

Kazhydromet RSE has zoned the territory of Kazakhstan in terms of establishing 

its individual areas favorable for self-purification of the atmosphere from harmful 

emissions, depending on weather conditions (Figure 3.1). 

Meteorological conditions that lead to the accumulation of impurities determine a 

high potential and, conversely, conditions favorable for dispersion determine a low 

potential of PPA. The potential for atmospheric pollution is a set of weather 
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conditions that determine the measure of the ability of the atmosphere to disperse 

emissions of harmful substances and form a certain level of concentration of 

impurities in the near-Earth layer.  

According to the zoning of the territory of the Republic of Kazakhstan and 

according to the potential of atmospheric pollution, Almaty belongs to the V-th 

zone – a zone of very high pollution potential. 

 

I – low impact  

II-moderate impact 

III-high impact  

 IV-strong  impact 

V.-Significant 

impact 

 

 

 

 

 

 

 

 

 

 

                                                   Picture: 3.1. Overview map of Kazakhstan. 

Atmospheric Pollution Potential 

 

Atmospheric pollution, due to the physical properties of the air, is difficult to 

localize and keep under control - they are carried by wind over large areas and are 

deposited, transformed under the influence of solar radiation, so they are monitored 

in cities. 

In Almaty, according to the Environmental Information Bulletin of the Republic of 

Kazakhstan", 2020, observations are conducted at 25 stations: 5 manual, 10 
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automatic, and 10 Pavel Plotitsyn sensors (suspended solids PM-2.5, suspended 

solids PM-10). 

These stations are part of the Unified State Environment and Natural Resources 

Monitoring System. Stationary observation points (SPN) are usually located at the 

intersection of major highways of the city (Picture.3.2). The sampling is performed 

by the aspiration method, i.e. a certain volume of air is pulled through the 

absorption device. Then the sample is collected in a special device and sent to the 

laboratory for analysis - in manual sampling. Automatic stations are equipped with 

analytical equipment that allows on-site recording of the results. 

The data obtained from all stations are processed according to the approved 

methodology and the results are published in a monthly environmental bulletin.  

The following values are used to assess the level of atmospheric pollution: 

- The maximum concentration of an impurity in the air, 

- Average concentration of admixtures in the air; 

- ISA. 

 

Picture.3.2. Layout of the stationary pollution monitoring network 

Atmospheric air of the city of Almaty 

 

Appendix 7 shows atmospheric air pollution based on the observations of 

Kazhydromet RSE for the period 2016-2020 at stationary observation posts. The 
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results of observations are presented graphically on the city map, Figure 3.3, the 

average annual concentrations are shown in Fig.3.4. 

 

Maximum concentrations exceed MPC: 

- according to NO2 – practically throughout the city, with the exception of the 

Alatau district: 

- By suspended solids (TSP) – in the lower part of the city, in Zhetysu and 

especially in Turksib district: 

- By CO - in the central part of the city, in Almaly district. 

The average annual concentration exceeds the maximum permissible 

Concentration for NO; SO2; TSP ; formaldehyde CH20 

 

Picture.3.3. The maximum background pollution in atmospheric air.                               

RGP "KazHydromet" the period of 2016-2020. 

 

Below picture shows the average annual concentration of pollutants2016-2020  
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According to the data of the sensors of PA observations (Table-3.4.1), the level of 

atmospheric air pollution of the city, as a whole, was estimated as a high level of 

PM-2.5 pollution. 

 

Table 3.4.1 

The level of atmospheric air pollution of the city according to PA sensors (2020)  

Impurity  Average concentration  

(Q month.)  

Maximal concentration        

(Q month)  

Exceeding cases  MPCm.r. 

мг/м3  The 

multiplicity 

of exceeding 

the MPC. 

mg/m3  Exceedance 

rate  

MACm.r   

>MPC >MP

C 

>5 

>MPC  

>10 

>MPC 

Almaty city   
Suspended 

solids  

РМ-2,5  

0,028  0,8  0,813  5,1  1950    

Suspended 

solids  

РМ-10  

0,034  0,6  1,230  4,1  610    

 

According to the results of observations over the past decade, the air quality of 

Almaty, expressed through a complex indicator - the atmospheric pollution index 

(ISA), has changed from the assessment of "very high" pollution level to "high". 

The dynamics of its change is shown in Picture 3.5. 

Since 2010, the index of atmospheric pollution in Almaty has been decreasing 

from 12.0 to 7.0. This is partly due to a change in the maximum permissible 

concentration (MPC) of formaldehyde (since 2015, a new SanPiN (sanitary rules 

and regulations) has been in effect in the Republic of Kazakhstan by air No. 168.) 

Below picture: 3.5. Dynamics of changes in the index of atmospheric pollution 

(IZA5) 
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The formaldehyde emissions (50%), which are characteristic of motor transport 

and are absent in the emissions of CHPP-2, play a decisive role in the formation of 

the ISA (Fig.3.6). 

                          Picture: 3.6. Structure   

 

The formation of photochemical smog (fog), which is a fairly new type of 

atmospheric pollution (Pict. 3.6.), is typical for the city of Almaty. This is an 

urgent problem of modern large cities, in which a significant number of a variety 

of vehicles are concentrated. 
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Photochemical smog is formed by the reaction of hydrocarbons, ozone, nitrogen 

oxides and other impurities (mainly coming into the atmosphere from the exhausts 

of motor vehicles) with the obligatory participation of solar radiation of sufficient 

intensity. 

 

Picture:3.6 smog over Almaty city  

  

 

Atmospheric air pollution in the area of CHPP-2 

As part of the industrial environmental control (IEC) of CHPP-2, a certified 

laboratory monitors air quality at the boundary of the sanitary protection zone 

(SPZ) of the industrial site (inorganic dust, nitrogen dioxide, sulfur dioxide, carbon 

monoxide) and ash dump SPZ (inorganic dust). 

There is no over exceeding of MPCs according to IEC data were established in 

2019-2020 (Table 3.4.2). 

 

 

Level of atmospheric air pollution at the SPZ boundary of CHPP-2 facilities 

(According to the IEC report for 2019-2020) 

Table: 3.4.2  
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Pollutant  SPZ  industrial yard  SPZ  ash dump   MPC mg/nm3 

Nitrogen oxide   0,033  0,4 

Nitrogen dioxide  0,024  0.2 

Sulfur oxide   0,027  0.5 

Carbon oxide   1,920  5,0 

Inorganic dust   0,044 0.117 0,5 

 

3.4.2. Surface and underground waters  

Surface water quality in the city of Almaty  

32 rivers flow through the territory of Almaty, all of them are classified as small 

and 6 channel reservoirs of artificial origin ("Big Almaty Lake", Lake "Sayran", 

Almaty (airport) lake, "Yunnat" lake, "Parkhach" lake, Cascade of ponds 

KazPAS"). 

Observations of surface water pollution in the territory In the Almaty region in 

2020, 29 water bodies were carried out, including the Kargaly River, the Kaskelen 

River, flowing in the area of the location of the CHP-2. 

The quality of surface waters in the area of the location of the CHP-2 is assessed as 

water of a "moderate level of pollution", according to the Unified Classification, 

the water quality of water bodies is assessed as Class 3 (Kargaly River, Kaskelen 

River). 

The quality of surface and groundwater in the area of the placement of CHP-2 

facilities  

Surface waters. The influence of ash dumps of CHP-2 on surface waters is 

controlled in the PEK system at two hydrological gates No. 3,3 located on the 

Kargaly River inside the SPZ, to the west of the industrial site and along the line 

No. 1 - background. Two hydrological posts No. 4 and No. 5 are located between 

the first and second ash dumps, in the area of the Kokuzek reservoir. At point No. 

6, the water in the settling pond of the ash dump is monitored. 

Chemical analysis of the water from the settling pond showed the presence of 

pollutants such as manganese (1.7 mg/dm3) and fluorine (3.1 mg/dm3). 

The study of surface waters showed that in the Kargaly River, the water in 

formation No. 1 still has a bicarbonate composition with a mineralization of 0.1- 

0.3 mg/dm3, changing to a bicarbonate-sulfate composition in formation No. 3 

with a mineralization of 0.2-0.4 mg/dm3. Contamination of surface waters with 

fluorine and manganese has not been recorded in any formation.  
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Underground waters  

Monitoring of underground at CHPP=2 is carried out through a network of 

observation wells: 

- In the zone of influence of the industrial site – by wells No. 13,14, 

- In the zone of influence of the hydraulic ash dump No. 1 - by wells  

№ 4,10,24,214,215, 

- In the zone of influence of dry ash dump No. 2 - by wells 

No.18,20,21,22. 

According to the results of the research, it was established: 

- In the territory adjacent to the ash dumps and the industrial site, groundwater 

composition is mainly sulfate-carbonate, calcium-magnesium, fresh 

(mineralization on average 0.2-0.7 g/dm3), 

- In the background well No. 24, excess concentrations of pollutants were not 

noted, the content of the main pollutants: manganese and fluorine composition-ly, 

respectively: 0.08 g/dm3 and 1.29 g/dm3, 

- At the boundary of the SPZ, in well No. 20, the content of: manganese and 

fluorine was respectively: 0.07 g/dm3 and 1.16 g/dm3, 

- concentrations of petroleum products did not exceed the MPC (0.1 mg/dm3) in 

any well). 

 

3.4.3. Soil contamination by heavy metals 

Soil pollution by heavy metals in Almaty 

In Almaty, in soil samples taken in various areas during the spring and autumn 

period, the average chromium content was in the range of 0.16-1.1 mg/kg, zinc - 

2.95–10.6 mg/kg, lead - 12.6–38.9 mg/kg, copper - 0.3–1.1 mg/kg, cadmium - 

0.18-0.45 mg/kg.  

The excess of the MPC on average for the year in terms of lead concentration in 

the Airport district was 1.2 MPC at the intersection of Abai Ave. and Seifullin 

Ave. -1.1 MPC.  

In other districts of the city (the park zone of the Kazakhstan National University, 

the grove of Baum, along Mailina Street in the area of the car center "Mercur", 0.5 
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km below the lake. Sayran, Dorozhnik microdistrict) concentrations of detectable 

pollutants were within the normal range.  

 

Soil contamination with heavy metals in the area of the location of CHP-2  

Ecological control over the state of soils is carried out at 5 points of the 

observation network on the ash dump site and at 5 points on the industrial site. The 

data of geochemical testing of soils showed that their contamination with heavy 

metals does not occur both at the ash dump site and at the industrial site (Tables 

3.4.1 and 3.4.3). 

Table: 3.4.1  

 

Sampling 

points 

The content of the observed substances, mg/kg (2020) 

Pb 

MPC-32 

mg/kg 

Cd 

(deviant) 

F 

MPC-10 

mg/kg 

NO3 

MPC-130 

mg/kg 

Oil products  

(deviant.) 

Mn 

MPC-1500 

mg/kg 

1 5.3 0,06 3,5 19,8 10,0 31,3 

2 5.2 0,05 4,3 20,1 10,8 33,7 

3 5.3 0,06 4,0 18,1 11,0 27.5 

4 5.2 0,07 4,0 16,7 11,6 30,0 

5 5.1 0,07 4,7 18,7 10,9 32,0 

 

Table: 3.4.2 

The results of soil research at the boundary of the SPZ of the industrial site of 

the CHPP-2 

Sampling 

points 

The content of the observed substances, mg/kg (2020) 

Mn 

MPC-

1500m

g/kg 

Be 

( 

deviant

) 

Hg 

MPC-2.1 

mg/kg  

Br 

(Deviant

) 

F 

MPC-10 

mg/kg  

Oil products  

(deviant.) 

NO3 

MPC-130 

mg/kg  

1 28,3 1,800 <0,040 <5,0 5,5 8.3 11.3 

2 27.4 1,869 <0,040 <5,0 5,7 9.2 14,1 

3 25,7 1,846 <0,040 <5,0 5,1 8.2 13,1 

4 26,3 1,767 <0,040 <5,0 5,1 9.0 14,1 

5 26,9 1,815 <0,040 <5,0 5,2 9.5 13,9ш 

The MPL (maximum permissible level) on RND protection of land resources.  The environmental requirements in 

the field of protection and use of land resources (including agricultural use), Astana, 2 005. 
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3.4.4 Radiation gamma background  

 

Average values of radiation gamma background of the surface layer of the atmosphere 

were in the range of 0.00-0.29 μSv/h. Average gamma radiation background in the city was 0.17 

μSv/h and does not exceed natural background. 

Average daily density of radioactive fall-outs in the surface layer of atmosphere in the 

territory ranged from 0.7 to 4.5 Bq/m2. Average value of deposition density was 1.4 Bq/m2, 

which does not exceed maximum permissible level. 

According to the results of the SPC the level of radiation gamma background at the SP 

boundary of ash dump of HPP-2 was 0.11-0.15 μSv/h, at the SP boundary of industrial site - 

0.09-0.16 μSv/h less than permissible - 2.5 μSv/h. 

 

According to the results of the IEC, no elevated contamination of environmental 

components in the area of CHPP-2 and its facilities were found, the operation of CHPP-2 is 

within the requirements of the quality standards of environmental components. 

The environmental condition of the environment is characterized as "acceptable" (related 

to satisfactory). 
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Section 4: ENVIRONMENTAL IMPACT OF THE RECOMMENDED OPTION 

FOR THE MODERNIZATION OF ALMATY CHPP-2  

 

Content 
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4.4. PHYSICAL IMPACTS 9 

4.5. VEGETATION 10 

4.6. HEALTH AND LIVING CONDITIONS OF THE POPULATION 10 

4.8. INTEGRATED ASSESSMENT OF THE IMPACT OF THE 

RECOMMENDED OPTION ON THE ENVIRONMENT. OBJECT CATEGORY 

11 

 

4.1. MAIN AREAS OF ENVIRONMENTAL IMPACT OF CHPP-2 AFTER 

MODERNIZATION 

 

The main objective of the present FS is to minimize the environmental impact of 

the existing TPP-2 without increasing the capacity of the heat source.  

The recommended variant of modernization of CHPP-2 envisages transfer of the 

plant - or practically construction of a new plant on cleaner fuel - natural gas, 

based on modern steam-gas technologies with the use of gas turbine units. In 

accordance with the terms of reference the modernization of CHPP-2 is carried out 

on the basis of the implementation of the best available technologies, allowing to 

minimize the significant impact of CHPP-2 on the components of the environment, 

observed at present. 

When developing the feasibility study, the following were used: 

- List of the best available technologies, approved by the Order of the Minister of 

Energy of the Republic of Kazakhstan from November 28, 2014 № 155. [ 9] , 
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- ST RK R 54203-2013. "Resource saving. Gaseous fuels. The best available 

combustion technologies. [19 ], 

- Directive N 2010/75/EC of the European Parliament and of the Council of the 

European Union "On industrial emissions (on integrated pollution prevention and 

control) 24.11.2010, [23 ], 

- Reference Document on the European Commission's General Monitoring 

Principles on Integrated Pollution Prevention and Control, July 2003. 

 

The following impacts of the recommended option on the environment are 

possible: 

Direct long-term impacts associated with the operation of the plant over its entire 

lifetime (on the order of 20 years or more): 

*Natural resource use: 

- natural gas  

- Drinking quality water of Talgar and Boralday groundwater deposits for 

technological and domestic needs. 

Implementation of the recommended option is provided for in the existing territory 

of TPP-2 and its facilities, and does not require the allocation of additional land, 

there is no impact on land and increase. 

- Emissions into the atmosphere, 

- Discharges to the evaporative field,  

- Physical impact.  

The main directions of the direct impact of CHPP-2 operation on the environment 

after modernization are schematically shown in Figure 4.1.1. 

During the emergency situations of technogenic gas explosion, violation of the 

evaporation field dam integrity) and natural nature (earthquake) short-term 

environmental impact is not excluded. To prevent them, the FS provides for 

appropriate measures (Section 8)  

Indirect impact on the environment is associated with the removal of industrial 

waste water to the evaporator field, which may affect the pollution of groundwater 

and soil in the area of its location. The impact is prolonged, associated with the 

lifetime of the evaporator field, equal to the lifetime of the new power plant, 

limited to the territory of the evaporator field and its sanitary protection zone. 
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Described factors:  

-  Thermal pollution  

- Green house gases  

-noise and vibration  

- Water discharge  

Electromagnetic radiance  

-production waste and 

gas  

-water consumption  

 

 

 

 

 

Picture: 4.1.1. The main areas of the environment impact of CHPP-2 after 

modernization during operation 

During the construction period of the power plant all components of the 

environment may be affected: air pollution, impact on soil and water pollution by 

the use of fuels and lubricants, noise impact, vibration.  

The following short-term impacts are typical for the period of construction and 

installation works: 

- emissions into the atmosphere of pollutants typical of construction work, such as 

excavation, concrete, welding, painting, waterproofing, etc., as well as emissions 

of gaseous substances from machinery employed in construction: 

- Use of water resources for construction and domestic needs of construction and 

installation personnel, 

- Waste generation as a result of dismantling and construction works, 

- clearing of the construction site from the green areas, 

- Noise impact. 

Construction works are carried out within the territory of the industrial site. Their 

duration and intensity of environmental impact is related to the schedule of works, 

and is limited to the construction period.  

The scale of the impact is the area of TPP-2 industrial site, where construction will 

be carried out. 
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Possible impacts are described below.  

Impacts on fauna and objects of special ecological, scientific, historical, cultural 

and recreational value are not carried out due to their absence. 

 

4.2. AIR EMISSIONS 

 

Period of Operation 

Air emissions from power plants are known to be determined by the type of fuel 

used, combustion technology and its efficiency, measures to reduce the generation 

of pollutants, and the gas-cleaning equipment used.  

Fuel. The use of cleaner fuel is one of the possible options to reduce the 

technogenic load on the environment, and the replacement of fuel from coal to gas 

belongs to the best available technology (BAT). This eliminates dust and sulfur 

dioxide emissions, reduces nitrogen dioxide emissions, and eliminates ash and slag 

waste. 

The most typical pollutants during gas combustion are nitrogen dioxide and carbon 

monoxide. When comparing options (section 2) it is shown that at transferring 

CHP-2 to gas combustion according to the recommended technology, pollutant 

emissions are reduced by 15 times as compared with the existing coal-fired ones, 

while keeping the capacity of the energy source. 

The main thing is the possibility of obtaining such fuel and economic feasibility of 

its use. The possibility of natural gas supply is confirmed by the supplier, and 

economic feasibility of its use is confirmed by the corresponding calculations in 

the FS. 

The technology of fuel combustion. Gas combustion in the recommended option is 

envisaged in a gas turbine, which is currently the most economical.  

According to the European practice, gas combustion is only allowed in gas 

turbines, and this technology belongs to BAT.  

Modern gas turbine, according to Kazakhstani and European BAT requirements, 

must be supplied with a special dry combustion chamber to ensure low formation 

of nitrogen oxides - DLN (Dry Low NOx). 

The main characteristic of dry low NOx burners (DLN) is that air is mixed with 

fuel and combustion takes place in two successive steps. By premixing air and fuel 
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before combustion, there is uniform heat distribution and low flame temperatures, 

resulting in lower NOX generation and no water and steam injection.  

Siemens SG5T- 2000E gas turbines in the recommended Option 4.2 are equipped 

with low-emission combustion chambers with dry suppression of nitrogen oxides 

formation - DLN, which corresponds to BAT.  

Efficiency of technological process. The technology of combined heat and 

electricity production (cogeneration) based on combined-cycle plants with gas 

turbines is envisaged. Cogeneration is classified as BAT  

Stations of combined heat and power production (CHP) have a very high level of 

fuel utilization which allows to reduce emissions of pollutants and greenhouse 

gases into the atmosphere in comparison with separate heat and power production. 

In the recommended variant the fuel utilization factor will be 79.3% which 

corresponds to the European level of 65-95% for gas turbines with combined cycle 

with capacity over 600 MW 

 

The level of pollutant emissions. Emission levels of pollutants according to the gas 

turbine supplier in the recommended option (Annex.11.), are presented in Table 

4.2.1 in comparison with national and European requirements. 

Table: 4.2.1.  

       

      Emission levels of pollutants of the Siemens SG5T- 2000E gas turbine  

Pollutant  

Pollutant content in dry flue gases at O2 = 15%, mg/nm3 

(ppmvd) 

Gas turbines  

SG5T- 2000E 

Siemens 

GOST 29328-92, 

Kazakhstan  

Directive N 

2010/75/EC 

Nitrogen dioxide  50 (25) 50 50 

Carbon oxide  12,5 (10)      not detected 100 

 

 

According to European practice, the reduction of nitrogen oxides (NOx) is 

generally considered to be BAT for gas turbines.  

For new gas turbines, combustion chambers with low dry nitrogen oxide emissions 

with internal mixing are BAT.  
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The BAT for minimizing CO emissions is complete combustion, which is ensured 

by the combustion chamber design, the use of effective performance monitoring 

and technical methods of process control and maintenance of the heat-emitting 

system. Besides the combustion conditions, the optimized nitrogen oxide emission 

reduction system will also keep the CO emissions below 100 mg/Nm3.  

The nitrogen oxide formation level proposed by Siemens is 25 ppm, which does 

not exceed the requirements of Kazakhstan and the European Union, and complies 

with the BAT. 

Carbon monoxide formation - 10 ppm also, does not exceed the requirements of 

the European Union. 

Emission levels of pollutants according to the supplier of hot water boilers are 

presented in Table 4.2.2 in comparison with national and European requirements 

Table 4.2.2  

Levels of pollutant emissions from hot water boilers 

Pollutant 

Content of pollutants in dry flue gases at O2 = 3%, mg/nm3 

Water heating boilers  
GOST R 54202-2013g, 

Kazakhstan 

Directive N 

2010/75/EC 

Nitrogen dioxide  100 100 100 

Carbon oxide  100 100 100 

 

Emissions monitoring. According to the European requirements, the organization 

of continuous monitoring based on automatic gas analyzers belongs to the BAT.  

The FS envisages an automated system of emissions monitoring for each fuel 

combustion plant and for 

each chimney (the 

description is presented in 

Section 1).  

 

Picture: 4.1. Schematic 

diagram of GTU emission 

control system 
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Fuel combustion technology and measures for reduction and control of emissions 

recommended in this project correspond to the best available technologies and the 

European level. 

Analysis of power plant emissions impact on the environment has shown that the 

main technological process and its objects are determinant both in terms of the 

amount of emissions and the scale of impact. It accounts for 98.0% of the total 

power plant emissions, and the scale of the impact is determined by the height of 

chimneys and the conditions of dispersion of impurities in each particular region. 

Emissions from auxiliary facilities are insignificant, and their impact is limited to 

the territory of the industrial site and its sanitary protection zone.  

The sources of emissions of the main technological process are the smokestacks of 

the gas-turbine plants - 3 pieces by 60 m, and water-heating boilers - 1 piece by 90 

m, the smokestack of the auxiliary boilers - 45 m. Two existing pipes of 129m are 

decommissioned, i.e. the number of stationary sources will increase by 3 units. 

The sources of emissions from auxiliary facilities include : 

chimney of auxiliary boilers; emissions of nitrogen dioxide and carbon monoxide,  

breathing valves of oil reservoirs, hydrocarbon emissions,  

leaks from gas pipelines and gas treatment facility; natural gas (methane) 

emissions, 

blowdown tubes and dump valves of the gas treatment facility, natural gas 

emissions in terms of methane (during startup and shutdown). 

The impact of emissions from auxiliary facilities is limited to the territory of the 

industrial site of CHPP-2.  

According to the assessment results, for the period of CHPP-2 operation it has 

been determined that 

-pollutant emissions, taking into account vast emissions, will make 2378,068 

t/year, and the current level will be reduced by 93.5%. Nitrogen dioxide and 

carbon oxide prevail in the composition of emissions. 

 - Nitrogen dioxide pollution level taking into account the background pollution of 

the city will reduce from the current 1.2 MPC to MPC and will be determined by 

the high background pollution of the city (figure 2.20). The share of CHPP 

emissions in the city pollution under the recommended option is 0.003 MPC (less 

than 1 %). 
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- The zone of influence of emissions will be reduced and will be about 3-3.5 km. 

Residential areas of Alatau district will be within the zone of influence. 

 

Construction period  

The sources of allocation of pollutants during the construction period will be 

different types of construction works: transport, earth-moving, welding, paint and 

varnish, waterproofing etc. 

The main processes accompanied by emissions of harmful substances into the 

atmospheric air during construction: 

1) Power generation: 

- Sources of emissions during construction work are the exhausts of diesel units 

designed to provide energy for various equipment: generators, compressors, 

welding units; 

- In the emissions into the atmosphere, formed during combustion of diesel fuel are 

the following substances: carbon black, benz(a)pyrene, formaldehyde, 

hydrocarbons of the limit C12-C19, oxides: nitrogen, sulfur, carbon. 

 

2) Maneuvering of road construction equipment: 

- Trailers and dump trucks are provided to transport materials to the construction 

site. Various special equipment is required to perform construction operations: 

excavators, bulldozers, cranes, pipelayers, etc. 

- In emissions into the atmosphere from the use of motor fuel there are the 

following substances: soot, benz(a)pyrene, limiting hydrocarbons C12-C19, 

oxides: nitrogen, sulfur, carbon, etc. depending on the use of gasoline or diesel 

fuel. Unleaded gasoline is not used, so there is no lead emission. 

3) Construction equipment operation - excavation by excavators, land leveling by 

bulldozers, material unloading/loading/reloading operations; 

- The main dust emissions are generated during construction works associated with 

the storage, movement, handling, transportation, loading, unloading and excavation 

of dusty construction materials (sand, crushed rock, soil, stone, sand and gravel 

etc). 

- Pollutants released during these works are classified as inorganic dust with SiO2 

content of 70-20%.  
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4) Painting work; 

The installed steelwork will be coated with a coat of paint to protect against the 

formation of corrosion. When the protective coating is applied and dries, a small 

amount of pollutants such as butyl acetate, ethyl alcohol, white spirit, acetone, etc. 

will enter the atmosphere. When painting work is done by pneumatic spraying, 

suspended solids, PM10 or less, MAC = 0.3 mg/m3 will enter the atmosphere.  

5) Work with metal (welding, cutting, processing with abrasive materials, etc.); 

- For the installation of various metal structures, gas welding, gas and plasma 

cutting posts will be organized in the shops and in the open air. 

- When using welding electrodes and metal cutting, for the installation of various 

metal structures 

6) Waterproofing works.  

Installed structures will be covered with a layer of waterproofing materials to 

protect the contact with water, to prevent corrosion. During waterproofing works 

hydrocarbons will be released into the atmosphere 

7) Warehouses for temporary storage of construction materials and soil; 

8) Auxiliary production: 

- Battery; 

- Workshops; 

- Mechanical sites. 

During the construction period, about 20 pollutants in the amount of 209,173 t will 

enter the atmosphere from the construction works, their impact is limited to the 

territory of TPP-2 and its SPZ (1000 m), and does not affect the nearby 

settlements. 

A comprehensive assessment of the significance of the impact of CHPP-2 on 

atmospheric air after modernization is characterized as follows: 

- spatial scale of the impact - regional, within the city; 

- temporal scale of impact - multi-year; 

- intensity of the impact - moderate. 
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Defined as an impact of "high significance", mainly due to the spatial and temporal 

scale of the impact. 

 Rationale for the limit on emissions to the atmosphere according to the 

preliminary assessment is presented in section 5. 

 

4.3. DISCHARGES TO NATURAL WATER BASINS   

In the process of CHP-2 transfer to gas combustion, for disposal of industrial waste 

water evaporation fields are provided at the ash disposal area of 120 hectares at 

sections 1 and 2 of ash dump No.1.  

The evaporation field is arranged in sections 1 and 2 of ash dump No.1, which are 

decommissioned.  

Wastewater from the circulatory system water treatment plant and treated oily 

wastewater after the planned treatment facilities are directed to the evaporation 

field. The volume of industrial effluents in the variant is 1059,016 thousand 

m3/year, the amount of pollutants in the discharges is 1614,276 tons/year. 

Excavation of ash and slag in sections 1 and 2 of ash dump No.1 to a depth of 3,0 

m in the volume of 3,600.0 thousand m3, with landfilling at the ash dump No.2 of 

dry landfilling is carried out. To reduce seepage in sections 1 and 2 of ash dump 

No.1 it is planned to make impervious blanket of loam 1.0 m thick.  

The impact on the pollution of the underground, taking into account the measures 

taken, is not predicted. 

The impact is monitored by the existing wells. 

During the construction period wastewater is not considered as a source of direct 

impact, as discharges to the terrain are not foreseen. 

To prevent the possibility of contamination of surface runoffs, the project provides 

for special measures: the refueling area for vehicles of fuel and lubricants is 

compacted and covered with asphalt; the open warehouses of bulk materials are 

periodically moistened. The system of storm and melt water collection during the 

preparation of the construction site is provided: drainage in the form of trenches 

and slopes as well as road drainage will be provided along the perimeter of the 

construction site. 
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4.4. PHYSICAL IMPACTS 

Noise, acoustic impact assessment 

Period of operation 

The acoustic impact on the neighboring area has been evaluated in accordance with 

the program "Ecologist - Noise", developed by "Integral", St. Petersburg. 

According to the sanitary norms the permissible noise level is: 

for the territory of enterprises with permanent workplaces - 80 dB(A);  

for the territories near residential area - 55 dB(A); 

The results of the assessment are presented in Table 4.4.1. 

 

Table: 4.4.1  

Acoustic impact 

 

As the results of the assessment showed, the level of acoustic impact does not 

exceed permissible values. 

 

Construction period 

The main factor of physical impact during the construction period is noise from 

construction machines and mechanisms, as well as from diesel-generator power 

plants. According to the passport documents, the noise level of operating machines 

and mechanisms at the distance of 1 m does not exceed the standard value of 

80dBA. The noise level of diesel generator, according to the passport data, is 

97dBA at the distance of 1 m. 

Description  

Calculation points on the SPZ boundary of the 

industrial site   

North  West  South   West   

Permissible noise level ( dBA)  55,00 

Acoustic impact (dBA)   54,90 54,20 53,40 52,90 
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With the combined effect of noise factor of two simultaneously working diesel 

generators the noise level will be about 99dBA (at a height of 2 m). 

The level of noise at the design point on the border of the building site at a distance 

(r) of about 60m from the place of installation of diesel generators using formula 

11 СН 2.04-03-2011, will be determined as follows: 

 

L= Lsh- 20*lgr + 10* lgF - βаr/1000 - 10 lg Ώ; 

 

L = 99-20*lg60+ 10* lg1 - 3/1000 - 10 lg 4π = 99- 20*1.8 +0 - 0.003 -11 = 

52dBA. 

 

The received data testifies that the noise level produced by two diesel generators 

running simultaneously is considerably less than 55 dBA permissible for 

residential territories already at the border of the building site. The impact of noise 

will be temporary in nature.  

The comprehensive noise impact assessment is classified as an impact of "low 

significance", closer to the threshold of no impact. 

 

Radiation Situation on the site of projected facility meets the requirements of 

sanitary rules and hygienic standards "Sanitary and Epidemiological Requirements 

to Ensuring Radiation Safety" approved by Decree of the RK Government ¹ 202 

dated 03.02.2012. 

Results of instrumental measurements of gamma background EDR in the surface 

layer of atmosphere conducted by dosimeter DKT-RM12030 showed 0.09-0.16 

μSv/h, which is within and slightly below average for the Almaty region, not 

exceeding the natural background of 0.01-0.29 μSv/h 

Sources of radiation exposure on this project are not available. 

 

Thermal contamination. 

 The impact is insignificant; the use of the combined cycle will make it possible to 

reduce heat emissions by 52% as compared to the traditional technology. The use 

of a GTU in a closed cycle will enable the temperature of the stack gases to be 

reduced from 600 degrees Celsius to 100 degrees Celsius. 
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No electromagnetic impact on the population.  

4.5. VEGETATION  

During the site preparation it is planned to clean the site from the existing 

greenery. According to the results of the forest pathology survey of the territory the 

number of trees to be removed - 100 trees. 

 The feasibility study determines the cost of compensatory planting in accordance 

with the Rules of protection of green areas of Almaty. 

The area of industrial landscaping is 5000 m2. 

 

4.6. HEALTH AND LIVING CONDITIONS OF THE POPULATION 

 

Public health  

Improvement of the quality of life and health of the population by minimizing the 

impact of CHP-2 is the main objective of the feasibility study of its modernization. 

The risk created by the emissions of the existing CHP-2 is mainly formed by the 

emissions of three pollutants by priority: sulfur dioxide (46%), suspended solids 

(29%), and nitrogen dioxide (23%). The significance of exposure in the assessment 

of health risk at the current level is characterized as a high negative impact.  

Elimination of sulfur dioxide and particulate matter emissions, reduction of 

nitrogen dioxide emissions, reduction of the impact zone will allow to reduce the 

impact significance in the health risk assessment up to the average negative impact 

in the recommended option (health risk assessment is presented in Section 2 in 

comparison of modernization options).  

 

Labor employment 

The impact of the planned activity on employment is characterized both directly 

(provision of jobs directly at construction) and indirectly (providing jobs for 

specialists in related and servicing areas of activity). 

The direct impact of the construction of the new energy source on employment is 

associated with the involvement of about 700 people in construction and 

installation personnel; in addition, the employment in related industries will 
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increase. Most of all employed, especially in construction, will be from the local 

population. 

 

Income and life standards  

The increase of the number of jobs will lead to an increase of income for almost 

200 families. The increase in income will have some impact on the improvement 

of living standards and the emergence of new educational, recreational and medical 

opportunities. Although the cost of utilities will not be excluded with the use of 

more expensive fuel 

 

Education and science and technology 

The construction of the power plant with modern technology will result in the 

increased need for specialists in new specialties, in the construction, 

commissioning and operation of gas turbine units. This need will spur the 

graduation of specialists in these specialties at universities and colleges. Thus, 

there will be an indirect positive impact on the development of the education 

system.  

4.8. COMPREHENSIVE ASSESSMENT OF THE IMPACT OF THE 

RECOMMENDED OPTION ON THE ENVIRONMENT. OBJECT 

CATEGORY 

The results of the assessment showed that the modernization of CHPP-2 under the 

recommended option, taking into account the environmental protection measures 

provided by the project, satisfies the requirements of environmental protection 

legislation of RK. 

The environmental impact assessment of the construction works is characterized as 

follows: 

- Spatial scale - limited impact (within the construction site and territory of TPP-2); 

- Time scale - multi-year impact (construction period over 5 years) 

- Intensity of the impact - insignificant. 

The overall (integral) impact assessment is assessed as an impact of "minor 

significance", i.e., the consequences of the planned construction are observed, but 

their magnitude is rather small, is within permissible limits, and will have almost 

no additional negative impact on the environmental components. 
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Assessment of environmental impact during operation is characterized as follows: 

- Spatial scale - local (territorial) impact; 

- Temporal scale - long-term (permanent) impact; 

- Intensity of the impact - "weak". 

The overall (integral) assessment of the impact is assessed as the impact of 

"medium significance", determined mainly by the temporal and spatial scale of the 

impact, with a weak intensity of the impact taking into account the managerial and 

technical solutions adopted in the FS.   

According to the results of the assessment, it was found that the planned economic 

activity to modernize TPP-2 according to the recommended version of the 

significance of the impact on the environment, according to EK RK, 2031, refers to 

the objects of category 1 (gas-fired plants with capacity over 500MW)  
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Section 5: Justification of the ESISSION and PHYSICAL IMPACT 

BENEFICIENCES 

THE CONTENT. 

5.1. EMISSIONS TO THE ATMOSPHERE 2 

5.2. EMISSIONS TO WATER BODIES 4 

5.3. PHYSICAL IMPACTS 10 

 

 

5.1. AIR EMISSIONS 

 

Operation period:  

The amount of emissions of pollutants into the atmosphere for the recommended 

option is determined by calculation on the basis of methodical documents for 

calculating emissions into the environment, approved by order of the Minister of 

Environmental Protection of the Republic of Kazakhstan dated April 18, 2008 № 

100-p [35], 

The amount of pollutant emissions into the atmosphere from the main process 

equipment: gas turbines and boilers were determined by calculation on the basis of 

data on the content of pollutants for the main equipment, submitted to the 

suppliers. 

 Initial data on the content of pollutants in the exhaust gases of turbines and boilers 

is based on the data provided by the suppliers of the main equipment.  

Table: 5.1.1. 

Pollutant content  

Pollutant 

The content, mg/nm3 of dry flue gases 

Gas turbines SG5T-2000E 

Siemens 
Water boilers 

Nitrogen dioxide 50 

(25) 100 
50 (25) 100 

Carbon monoxide 

12.5 (10) 100 
12,5 (10) 100 
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Maximum emission of the pollutants is determined at the maximum fuel 

consumption corresponding to the maximum power plant capacity; annual 

emissions are determined according to the annual fuel consumption. Salvo 

emissions associated with start-up operations that are taken into account. 

The amount of air pollutant emissions from auxiliary technological processes is 

assumed in accordance with the reporting data of CHPP-2 for 2020, since all the 

existing auxiliary production facilities are retained. 

An assessment of the maximum amount of pollutant emissions into the ambient air 

of CHPP-2 during the period of operation after modernization is presented in Table 

5.1.2. There are 36 types of pollutants in the emissions, with nitrogen dioxide 

(71%) and carbon monoxide (22%) dominating. 

 

Pollutants emissions into the atmospheric air during the operation of CHPP-2 

after modernization 

 

Code 

AP 
Pollutant  

 

Emissions  

g/s   t/a year 

123 
Iron (P, III) oxides (in terms of iron) 

 (di-iron trioxide, iron oxide) 
0,20800 3,38858 

143 Manganese and its compounds (manganese dioxide) 0,00964 0,20410 

166 Nickel metal  0,00000 0,00003 

203 Hexavalent chromium (chromium trioxide) 0,00004 0,00042 

301 Nitrogen dioxide  (NO2) 66,13286 1440,68700 

303 Ammonia (NH3) 0,04380 0,01300 

304 Nitric oxide (NO) (NО) 10,74659 236,76006 

322 Sulfur acid  (per molecule H2SO4) 0,06710 0,21306 

328 Carbon (carbon black) 0,05830 0,00200 

330 Sulfur dioxide (SO2) 0,00150 0,02710 

333 Hydrogen sulfide (H2S) 0,00548 0,01966 

337 Carbon monoxide (CO) 29,44722 539,25819 

342 Fluorinated gaseous compounds (in fluorine equivalent) 0,00306 0,13609 
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344 
Inorganic low soluble fluorides (aluminium fluoride, calcium 

fluoride, sodium hexafluoroalkyluminate) 
0,00340 0,14735 

410 Methane  0,15000 4,40300 

415 Mixture of saturated hydrocarbons C1-C5  4,55340 0,07310 

416 C6-C10 mixture of saturated hydrocarbons  0,02550 

501 Pentylenes (mixture of isomers)  0,15930 0,00270 

602 benzene (С6Н6) 0,13720 0,00240 

616 
Xylene (mixture of o-,m-,p-isomers) (Dimethylbenzene 

(mixture of o-,m-p isomers) 
0,04300 2,53030 

621 Toluene (С7Н8) 0,11570 0,00220 

627 Ethylbenzene (С8Н10) 0,12720 0,00006 

999 other hydrocarbons (without VOCs )  0,00267 0,00478 

999 Other solids  0,00128 0,01382 

999 other VOC 0,00013 0,00034 

1325 Formaldehyde (Methanal)  0,01400 0,00050 

2704 Gasoline (petroleum, low sulfur) in the calculation of carbon 0,00000 0,00003 

2735 Mineral petroleum oil (spindle, machine, etc. 0,07099 2,10315 

2752 White spirit 0,03730 1,88000 

2754 

alkanes/ in conversion to C/ (Hydrocarbons 

 (C/Hydrocarbons) C12-C19 (C equivalent); solvent RPK-

265P 

1,45955 4,09950 

2902 Suspended solids  0,38108 2,57978 

2904 Fuel oil ash (converted to vanadium)  0,29120 

2908 

Inorganic dust containing silica  

70-20 (clay chamotte, cement, cement manufacture dust, clay 

shale, blast-furnace slag, sand, clinker, silica ash, ash from 

Kazakhstan coals)  

2,02222 36,98119 

2909 

Inorganic dust, 

2909 Inorganic dust containing silicon dioxide in %: less than 

20 (dolomite, cement dust-lime, chalk, slag, raw mix, rotary 

kiln dust, bauxite) 

2,00000 20,16000 

2930 Wood dust  0,50400 2,19800 

2936 Dust, abrasive  0,09610 0,77063 

 salvo  79,08958 
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 Total   2378,06806 

 Solid   66,58933 

 Gaseous  2311,47873 

 

Construction period 

Assessment of the maximum amount of pollutant emissions into the atmospheric 

air of CHPP-2 during the construction period is presented in Table 5.1.2, 

performed by calculation using the object-analogues.  

There are 21 types of pollutants in the composition of emissions, inorganic dust 

emissions prevail (52%).  

Calculations to substantiate the volume of emissions into the atmospheric air are 

presented in Appendix 18. These calculations are subject to revision when 

developing the design and estimate documentation. 

Table 5.1.2. 

 

Pollutants emissions into the ambient air during the construction period 

Ng|g/ код Substance 

 

Criteria 

 

Value 

criteria , 

mg/m3 

Hazard 

class  
g/s т 

1 123 Iron oxide MPC w/w 0,04000 3 0,03629 3,10504 

2 143 
Manganese (IV) 

oxide 
MPC m/s 0,01000 2 0,00012 0,26364 

3 301 
Nitrogen dioxide 

(Nitrogen (IV) oxide) 

MPC m/s 
0,20000 2 2,29628 0,88163 

4 304 Nitric oxide NO MPC m/s 0,40000 3 0,03750 0,39780 

5 322 
Sulfuric acid by 

molecule H2SO4 

MPC m/s 
0,30000 2 0,00000 0,00000 

6 328 Carbon black MPC m/s 0,150000 3 0,00625 0,06630 

7 330 Sulfur angered  SO2 MPC m/s 0,50000 3 0,01250 0,13260 

8 337 Carbon oxide  MPC m/s 5,00000 4 0,33350 3,50056 

9 342 Gaseous fluorides MPC m/s 0,02000 2 0,00011 0,19740 

10 344 Poorly soluble MPC m/s 0,20000 2 0,00020 0,86856 
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fluorides 

11 616 Xylene MAC MPC m/s 0,20000 3 0,22111 22,10000 

12 621 Toluene MAC MPC m/s 0,60000 3 0,22841 5,87884 

13 1210 Butyl acetate MPC m/s 0,10000 4 0,04421 1,13784 

14 1301 
Aldehyde (by 

acrolein) 

MPC m/s 
0,03000 2 0,00150 0,01591 

15 1325 Formaldehyde MPC m/s 0,03500 2 0,00150 0,01591 

16 1401 Acetone MPC m/s 0,35000 4 0,09578 3,71800 

17 2752 White spirit OPV-1 MPC m/s 1,00000  0,07500 2,25000 

18 2754 
Hydrocarbon 

equivalent 

MPC m/s 
1,00000 4 0,04860 0,02624 

19 2908 
Inorganic dust: 70-

20% SiO₂ 

MPC m/s 
0,30000 3 0,06321 164,13600 

20 2930 Abrasive dust   0,04000  0,03942 0,14191 

21 2936 Wood dust  OBV 0,500000  1,88100 0,33858 

  Total  OBV    209,17277 

  Solid     168,05147 

  Gaseous      41,12130 

 

5.2. EMISSIONS TO WATER RESERVOIRS 

 Operation period 

When modernizing CHP-2, the generated industrial effluents of CHPP-2 are 

supposed to be sent to the evaporation field.  

In the volume of this FS for the reduction and reuse of industrial effluents it is 

provided: 

- maintaining the diversion of oily effluents from the fuel oil facilities of CHPP-2 

and the fuel oil storage facility to the existing oily effluent treatment facilities with 

subsequent supply of treated effluents to the evaporation field; 

- collection of oily effluents from the main building of GT-TPP and the water 

heating boiler house (effluents from seals and leaks of pumping equipment glands, 

flushing of floors, etc.) with subsequent channeling to the newly designed 

treatment facilities of oily effluents from GT-TPP and the water heating boiler 

house; 
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- cooling of equipment bearings of GT-TPP and water boilers with circulating 

water according to the recycling scheme; 

- preservation of drainage of circulating system blow-off water to the tank of saline 

effluents with subsequent supply by pumps (located in the building of the existing 

chemical water treatment plant) to the newly designed water treatment plant of the 

circulating system. Purge water from the circus system is no longer discharged into 

the municipal sewer system. 

 

For the collection, averaging and mutual neutralization of industrial wastewater not 

reused by CHPP, an underground tank-solidifier of industrial wastewater volume V 

= 1000 m3 is provided.  

Types of industrial effluents sent to the underground tank: 

- Saline effluents from the existing WWTP after neutralization; 

- Effluents from the newly designed water treatment plant of the circulatory system 

- concentrate from reverse osmosis units, effluents from chemical washes of the 

water treatment unit, effluents from automatic disk filters; 

- Wastewater treated from oil products from the newly designed treatment facilities 

of oily wastewater of GT-TPP and boiler house; 

- Effluents from chemical washing and preservation of HRSGs, water-boiler and 

steam boilers after neutralization (neutralization) in the newly designed 

neutralization tanks; 

- Continuous blow down of CHP and PC, emptying of boilers and pipelines. 

From the underground averaging tank the averaged effluents are pumped to the 

evaporation field 

Wastewater contaminated with petroleum products after treatment and saline 

wastewater is discharged to the evaporation field. 

Wastewater polluted by oil products 

In this FS the effluents contaminated with oil products from the designed main 

building and the water boiler house are discharged by pressure lines to the 

designed treatment facilities of oily waste waters located in the building of the 

circulatory system. 

The scope of this feasibility study for the modernization of TPP-2 provides for 
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 -a new oily waste water treatment plant in the main building and in the water-

heating boiler house with a capacity of up to 50 m3/h (two lines of 25 m3/h);  

- the existing treatment facilities for oily effluents from the fuel oil storage and fuel 

oil facilities will remain in operation. 

The residual content of oil products in wastewater after treatment does not exceed 

0.3 mg/l. 

Treatment of oily waste water from the main building and the boiler house 

For oily waste water treatment from the equipment in the main building and in the 

hot water boiler house (leaks in the seals of pumping equipment, washout of floors, 

etc) the newly designed treatment facilities for oily waste water are provided. 

The capacity of the installation is taken up to 50 m3/h, there are plans to install two 

lines with the capacity of up to 7 l/s (25 m3/h) each. 

The waste waters containing petroleum products of up to 50 mg/l are pumped to 

the pressure reducing tank Alta Tank 1, where the pressure is reduced and the flow 

of the waters containing petroleum products is evenly distributed, then the waste 

waters go to Alta Rain 7 complex surface water treatment plant for purification.  

The wastewater treatment facilities of the main building of the gas turbine plant 

and the boiler house are designed as an above-ground facility. The equipment is 

placed in the newly designed building of the water treatment facility of the 

circulatory system in a separate room. 

Treated wastewater with a residual oil content not exceeding 0.05÷0.3 mg/l is 

discharged into a newly designed underground averaging tank of industrial 

wastewater V=1000 m3 with a subsequent flow to the evaporator field. 

 

  Schematic diagram of the oily waste water treatment unit of the main building of 

the gas turbine plant and the boiler house 
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A characteristic of waste water treatment after oily sewage treatment unit is 

presented in Table 5.2.1. 

Wastewater treatment characteristics 

After the oily waste water treatment plant installation 

 

Indicator  
Values of wastewater pollution indicators, mg/l 

At the inlet to the unit  At the outlet of the unit 

Suspended Solids   not exceeding  2000 3÷5 

Oil products  not exceeding  180 0,05÷0,3 

BPK5  not exceeding  30 2 

Specific components   Is not detected  

* Note - dissolved oil products not more than 5%  

 

Saline effluents 

Saline industrial effluents include: 

- Saline effluents from the existing water treatment plant after neutralization; 

- Wastewater from the newly designed water treatment plant of the circulatory 

system - concentrate from reverse osmosis units, wastewater from chemical washes 

of ROU, wastewater from the automatic disk filters; 

- Effluents from chemical washing and conservation of HRSGs, water-heating 

boilers and steam boilers after neutralization (neutralization) in the newly designed 

neutralization tanks; 

- Continuous blow down of CHP and PC, emptying of boilers and pipelines. 

Neutralization tanks for chemical boiler washing effluents are designed to receive 

and neutralize effluents from chemical washing and preservation of steam and hot 

water HRSGs, hot water boilers and low pressure steam boilers. Neutralized 

(neutralized) wastewater from the neutralization tanks is discharged into the 

underground tank-mediator of industrial wastewater volume V = 1000 m3.  

From the underground averaging tank the averaged effluents are pumped to the 

evaporation field. 

The composition of wastewater is presented in Table 5.2.2 

Table 5.2.2 
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Average composition of effluents per evaporation field 

Indicators Measurement unit Value 

Total hardness mg eq/l 31,3 

Total alkalinity mg eq/l 16,6 

Calcium Mg/l 462,9 

Magnesia Mg/l 98,5 

Nitric Mg/l 180,6 

Chlorides Mg/l 444,0 

Sulfate Mg/l 698,9 

Iron (Fe+3) Mg/l 282,8 

Silicates  (SiO32-) Mg/l 159,2 

Suspended solids Mg/l 33,0 

Saline Mg/l 3063,0 

рН  7,9 

Oil products Mg/l 0.3 

Nitrites Mg/l отс. 

Nitrites Mg/l 59,3 

 

Balance of water consumption and wastewater disposal is presented in Table 5.2.3 

for the recommended option. 

Balance of water consumption and wastewater disposal of CHP-2 is given with 

consideration of recycled water supply systems and reuse of effluents in the plant 

cycle, as well as with consideration of use of circulating system blow-off water, 

after treatment, to feed the heating system. 

The certified laboratories operating at CHPP-2 (central, environmental protection, 

express-laboratory of the water treatment plant, express-laboratory of the main 

building) remain in place. 

The analytical express laboratory in the main building of the HTPP is envisaged 

for periodic and on-line chemical control of the water-chemical regime of the 

HTPP. 

A new express-laboratory of the water circulatory system is envisaged 
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Table: 5.2.3 

 

Balance of water consumption and water discharge of CHPP-2. Option 4.2.  

 

Production  

Water consumption Ths t/year  Water disposal, thousand m3/year 

Irrecoverable 

losses, feeding the 

city heating system 

Notes  
Total  

For production and household needs 

Total 
Industrial effluents on the 

evaporation field 

Domestic and 

industrial wastewater 

to the municipal 

sewage system 
Fresh water  Reused water  

Recycled 

water 

1 2 3 4 5 7 8 10 11 12 

Main  facility  

 

Needs of Boiler work 

shop  

 

Cooling of turbine 

condensers and 

auxiliary equipment 

 

 

1130,88 

 

 

 

133120,56 

 

 

 

 

 

 

2730,23 

 

 

 

 

 

 

1130,88 

 

 

- 

 

 

 

130390,328 

 

 

341,026 

 

 

 

 

 

 

188,04 

152,986 

 

 

- 

 

 

 

246,98 

 

 

 

1480,452 

 

 

Intra-station 

losses 

 

Blow down 

circulating system  

VPU (substantive) 44079,74 42554,57 1525,26  366,6 366,6 - 42187,970 
Heat pipe system 

feeding  

VPU (circulating 

system)  
1249,78 - 1249,78 - 267,39 267,39 -   

Water heating boiler 

room and compressor 

rooms with micro-

coolers 

2,5 2,5      2,5 

Evaporation in 

micro cooling 

towers  - 

 



 
Institute "KazNIPIEnergoprom" JSC 
 

1379.OM.1672 Feasibility Study "Modernization of Almaty CHPP-2 with minimization of environmental impact required 
for the Department of CHPP-2 of "AlES" JSC. 

Volume 1, Book 4 

 

Fuel oil  facility  84,00 84,00  - 84,00 84,00 -   

Total technical water  180726,476 45371,31 3905,92 130390,32 1059,016 1059,016  44312,294  

Drinking table water  -         

Household affairs needs  35,058 35,058 - - 35,058 - 35,058   

Total technical and 

table drinking water  
180761,53 45406,37 3905,92 130390,32 

 

1094,054 1059,016 35,058 44312,294  

 

The report contains a preliminary assessment of maximum allowable discharges (MPD), t/year, which are determined according 

to [21] as the product of wastewater flow rate by the allowable concentration of a pollutant to be discharged, according to the 

formula: 

 

MPD = q × SPDS,  t/year;  

Where q - wastewater flow, thousand m3/year;  

SPDD - permissible discharge concentration of a pollutant, g/m3. 

Wastewater flow rate for the outlet is taken on the basis of design data, presented in Table 5.2.3. As the permissible discharge 

concentration of a pollutant, according to [21], design concentrations of pollutants are taken (Table 5.2.2). 

Assessment of maximum permissible discharges of pollutants to the evaporator field by variants is presented in Table 5.2.4 and is 

subject to revision when developing the design and estimate documentation. 
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Assessment of Maximum Permissible Discharges (MPD) 

                       Of pollutants to the evaporative field                Table: 5.2.4  

# 

Description Permissible 

concentrati

on   

Waste water flow 

 
 

Maximum 

permissible discharge (MPD) 

g/м3 м3/h Ths.m3/год g/h t/year  

1 Suspended solids 33,00 150 1059 4950 34,947 

2 Sulfide  698,9 150 1059 104835 740,135 

3 Chlorides  444 150 1059 66600 470,196 

4 
Nitrogen 

ammonium  
0 150 1059 0 0,000 

5 Nitrites  0 150 1059 0 0,000 

6 Nitrites 59,3 150 1059 8895 62,799 

7 phosphates 0 150 1059 0 0,000 

8 Iron ( general)  282,8 150 1059 42420 299,485 

9 BOD full. 6 150 1059 900 6,354 

10 Oil products  0,30 150 1059 45 0,318 

 Total     1614,276 

 

Construction Period 

During construction work, water is used for: 

- The production needs of the construction site; 

- For domestic needs of the builders. 

Drinking quality water and process water will be used at the construction 

site. Drinking quality water will be used for the drinking needs of construction 

personnel.  

Water will be provided:  

-For production for drinking needs - from existing networks at the site of 

CHPP-2, 

From existing production tanks; 

- By delivery of bottled water.  
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Also possible delivery of water to the construction site in tanks for industrial 

needs and bottled water for drinking needs. 

Water consumption during the construction period is shown in Table 5.2.4. 

 

Table: 5.2.4. 

Water consumption during construction   

Description  Consumption volume m3   

м3/h Ths m3/year  

1. Production needs  1,875 30 234,0 

2.    House hold affairs needs  26,35 339915,0 

Total 28,225 370 149 

 

 During the construction period, disposal of wastewater in water bodies is not 

foreseen. To remove industrial and domestic waste from the territory of the 

construction site bio-toilets and permanent existing industrial, domestic and storm 

sewerage networks are used.   

5.3. PHYSICAL IMPACTS 

Noise 

 

 Period of operation 

The main sources of noise at the industrial site of TPP-2 after the modernization 

will be: gas turbine units, GT chimneys, GT air intake, transformer open 

installation, air compressor room, gas treatment unit, cold blow-off candle 

(emergency discharge), and gas pipelines. The level of noise generated by the 

equipment is presented in Table 5.3.1 on the basis of the equipment suppliers. 

 

 

 

 

Table: 5.3.1  
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Noise sources 

# 

building  

Building and 

facilities  
Noise source  

Noise level , 

dB (A) 

Distance  м 

height м 

Noise suppressing  measures 

(silencers, enclosing wall, 

etc.) 

1 2 4 6 7 8 

1 Main facility  

Gas turbine Unit 

SGT5-2000E 

(SIEMENS) 

80  1 m 
Noise 

-proof casings 

Utilization boiler  80 

1 m from the 

cladding and 

1.5 m from the 

floor 

Cladding and insulation 

Steam turbine unit   55 1 м / 1,5 м 
Noise 

-proof casings 

Chimney pipe 

GTU  
85 1 м / 60м 

With muffler  

Air intake GT  90 1 м / 30 м With muffler 

Bypass chimney 

of GT (abnormal 

mode) 

85 1 м / 40 м With muffler 

2 
Air 

compressor  
Ventilators  85 1 м / 1,5 м 

In a shelter  

3 

Pumping 

station  

condensate 

pumping 

station 

Pumps  50 1 м / 1,5 м 
Installation in a room made 

of sandwich panels 

4 

Open 

installation of 

PT 

transformers 

Transformers  80 1 м / 1,5 м 

  

5 

Open 

installation of 

PT 

transformers 

Transformers  80 1 м / 1,5 м 

  

6 
Open 

switchgear  
Circuit Breaker 45 1 м / 1,5 м - 

7 
 

Initial station 

Equipment, 

fittings 
85 dBА 

at a distance 

of 1 m on the 

perimeter   

Multilayer sandwich panel 

(wall)  

Cold purge candle 

(emergency reset) 
85 1 м / 20 м 
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As the results of the assessment showed the level of acoustic impact of the ES does 

not exceed permissible values. 

Construction period 

The main factor of physical impact during the construction period is noise 

generated by operating construction machines and mechanisms, as well as by 

diesel-generator power plants. Noise level of operating machines and mechanisms 

at the distance of 1 m will not exceed the normative value of 80dBA, noise level 

from diesel generator, according to the passport data, is 97dBA at the distance of 1 

m. 


	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1
	Страница 1

