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7.  BASELINE ENVIRONMENTAL C ONDITIONS  

7.1  Introduction  

This Chapter  of the ESIA Report presents information about the current environmental condition s in the 

Project area, including a description of its current status and basic parameters. This information is of 

required to inform  the assessment of potential impacts of the Project and subsequent development of 

adequate mitigation measures, as well as , for assessment of the efficiency of  such measures.  

The main sources of information about the current environmental condition s at  all Amur GPP facilities which 

are used in this  section are presented in Table 7 -1.  

Reports of the current environmental condition s mentioned in Table 7 -1, the fol lowing sources of information 

were  used:  

¶ National EIA  Reports and materials relating to environmental protection aspects in the Project design 

documentation for all facilities of the Amur GPP:  

o National EIA  for construction of the Amur Gas Processing Plant. Research and Design Institute for 

Oil and Gas "Peton", 2015.  

o Project  design  documentation . Amur  Gas Processing  Plant . Stage  4. Gas processing  plant . 

Section  8. List  of  environmental  protection  measures . Part  8.1. Gas processing  plant  and  helium  

comp lex . VNIPIgazdobycha, Blagoveshchensk, 2016.  

o Project  design  documentation . Amur  Gas Processing  Plant . Stage 3.1 . Auxiliary production 

facilities . Section  8. List  of  environmental  protection  measures . Part  8.1. Gas processing  plant  

and  helium  complex . VNIPIgazdobycha, Blagoveshchensk, 2016.  

¶ Governmental  report  "Environment  protection  and  environmental  situation  in  Amur  Region  in  2014. 

Ministry of Natural Resources of Amur Region , Blagoveshchensk, 2015.  

¶ Governmental  report  on  environmenta l situation  in  the  Russian  Federation  in  2014. RF Ministry of 

Natural Resources, Moscow, 2015.  

¶ Scheme of territorial planning of Svobodnensky district, OOO óKariatidaô, 2010 

¶ Geological  map  of  the  Russian  Federation . Scale  1:1,000,000 (3 rdgeneration ). Far Eastern  Series . 

MapsheetM -52 ' Blagoveshchensk '. St . Petersburg, Cartographic Factory VSEGEI, 2012, 496 pp.  

¶ Geological  map  of  Amur  Region . Scale  1:500,000. Volkova  Yu.P, Belikova  T.V., Rybalko  V.A., 

Blagoveshchensk , GGP ñAmurGeologia ò, 1996, Book  1.  

¶ Analytical reference  provided by the Russian Research Institute of Hydrometeorological Information -  

World Data Center, 2014.  

Table 7 .1 :  Sources of information about the current environmental conditions  

Project stages  / 
facilities  

Report title  Report code in the 
design documentation  

Performe
r  

Year  

All stages / facilities  Technical report on the engineering 
survey s for construction of main gas 
pipeline Yakutiya ï Khabarovsk ï 
Vladivostok, section Skovodino ï 
Khabarovsk  
 

Not a part of the design 
documentation  

VNIPIgazd
obycha  

2011  

All stages / facilities  Technical report on the engineering 
survey s for construction of main gas 
pipeline òPower of Siberia ò, linear 
infrastructure facilities for section 
KS7 and KS7a.  
 

Not a part of the design 
documentation  

GeoInzhSt
roy  

2013  

All stages / facilities  Report on reference design and data 
collection for Amur GPP project  

Not a part of the design 
documentation  

VNIPIgazd
obycha  

2014  

Stage  1. Early work 
facilities  

Technical report on the engineering 
survey s. Stage 7. Early Works 
Facilities: seismologic  
and seismotectonic ic investigations 

4700 Ȯȭ.ȭ.ȵ.ȮȮ.ȸȻȴ VNIPIgazd
obycha  

2016  
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Project stages  / 
facilities  

Report title  Report code in the 
design documentation  

Performe
r  

Year  

and seismic microzoning g of 
territory  
 

(VostSibTI
SIZ, 
CJSC) 
 

Stage  2.  
Construction of 
railway 
infrastructure  

Technical report on the engineering 
surveys.  
Stage 3 of the calendɆr plan: . 
Complex engineering survey. 
Desktop study. Issue of the technical 
report.  

4700Ȯȭ.4.ȵ.ȮȮ.ȸȻȴ-
3.2.1.1  

VNIPIgazd
obycha  
(VostSibTI
SIZ, 
CJSC) 
 

2015  

Stage 3.1. Auxiliary 
production facilities  

Technical report on the engineering 
surveys.  
Stage 3 of the calendɆr plan: Stage  
3. Auxiliary production facilities .  

Sub -stage  1. Complex engineering 
survey. Field study. Desktop study. 
Issue of the technical report.  

4700ȵ3-1.00.ȵ.ȮȮ.ȸȻȴ VNIPIgazd
obycha  

2016  

Stage 4. Gas 
processing plant and 
helium complex  

Technical report on the engineering 
surveys . 
Stage  19 of the calend Ɇr plan : Gas 
processing plant and helium 
complex.  
Complex engineering survey. 
Desktop study. Issue of the technical 
report.  

4700Ȯȭ.6.ȵ.05.ȮȮ.ȸȻȴ VNIPIgazd
obycha  

2016  

Stage 5.1. 
Residential area  

Geodetic, geological and 
hydrometeorological engineering 
surveys.  

4700ȵ5-1.00.ȵ.ȮȮ.ȸȻȴ VNIPIgazd
obycha  

2016  

Stage 6. Solid 
domestic and 
industrial waste 
landfill  

Technical report on the engineering 
surveys. Stage 7 of the calendar 
plan. Stage 6. Solid   waste landfill. 
Complex engineering survey. Field 
study. Desktop study . Issue of the 
technical report.  

4700ȵ6.00.ȵ.ȮȮ.ȸȻȴ 
 

VNIPIgazd
obycha  

2016  

 

7.2  Characterization  of  Climate , Weather  Conditions  and  Atmospheric  Air  Quality  

7.2.1  Climate  

7.2.1.1  Background  

The  climate  in  the  subject  region  is extremely  continental  with  monsoon  features . Prevailing is the westerly 

air mass transfer; cyclonic character is well pronounced. The Project area belongs to a cold climatic region 

with  the  least  harsh conditions.  

The following specific features are characteristic of the local climate:  

¶ significant  variations in the annual (45 -50°C) and daily (up to 20°C) ambient air temperature 

amplitude;  

¶ monsoon t ype of the climate attributed almost exclusively to north -westerly winds in winter;  

¶ prevalence of atmospheric precipitation in summer;  

¶ well -defined  seasonality . 

The following processes in the atmosphere influence  the climate  within the region : solar radiat ion, circulation 

of air masses, the topography providing access for cold Arctic air masses and remote location of major water 

bodies.  

The monsoon character of air mass circulation in Amur Region  is predetermined in the first instance by the 

overall global  air mass circulation. Typical of the subject region is continental moderate air.  In summer, 

tropical air masses of continental and maritime origin  influence th e Amur Region regional climate .  In winter, 

a stable Asian anticyclone center ed in Mongolia prevails in the subject region. The north -eastern part of the 

high pressure zone resulted in prevailing winds of north -westerly direction. The weather in winter is 

predominantly cold and with little snow. Air masses from the Pacific Ocean crea te southerly, south -easterly 

and south -westerly winds penetrating for considerable distances into the mainland areas and activating 

cyclonic activities. The atmospheric precipitation in summer is predetermined by the cyclonic activity.  
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Transition of the a verage daily temperature to the range below ï5°C is considered to be the beginning of the 

winter season; transition to the average daily air temperature above +5°C is considered as the beginning of 

the spring time.  

Winter in the subject region is cold and  dry with a thin snow cover and much sunshine. The duration of the 

period with an average daily air temperature below the 0°C level is 175 days. The typical weather in winter 

is predominantly clear, with sunshine and a high atmospheric pressure, i.e. 1,000  mb (750 mm Hg) and 

higher. The average ambient air temperature in January is ï26°C in the south and ï32°C in the north of 

Amur Region .  

The summer is warm. Precipitation levels vary from 350 mm to 450 mm in the northern part and from 250 

mm to 350 mm in t he southern part of the region.  Rains cause floods of major and minor watercourses in 

the subject region. The ambient air temperature rises up to 16 -21°C on the plains and up to 10 -12°C in the 

mountains.  

The autumn begins in early September when the aver age daily air temperature drops to below +10°C. The 

weather in September is normally rainy, especially during the first half of the month, but then with lower air 

temperatures there are more bright days with much sunshine. Drift snow, drizzling rain and ic ing are also 

reported in autumn.  

The working conditions can become difficult during the summer -autumn period due to considerable 

precipitation rates and floods of watercourses.  

The following data recorded at the weather station in the town  of Svobodny  we re  used for the assessment of 

the climatic conditions in the Project area 1 (Table 7.2) :  

Table  7 .2 :  Location of the weather station in town of Svobodny  

WMO Index  Latitude  Longitude  Elevation, m above sea level  

31445  51 .45  128 .12  195  

7.2.1.2  Solar radiation  

According  to  the  annual  values , the  annual  solar  radiation  balance  within  the  subject region  is positive . 

Sunshine  is recorded in the north and south of Amur Region  for  1900 -2000 hours/year and over 2500 

hours/year, respectively. In the city of Blagoveshchensk the average sunshine time is 2266 hours/year and 

at the weather station of Byssa (Selemdzhinsky district ( 52°27'47" N and 130°50'35" E) it is 2187 hours/ 

year (Figure  7.1).  

                                                

1   Climatic data has been adopted from the 'Analytical Reference Data According to Agreement No.46/14 for provision of hydromete orological 

information collected at the weather station of Svobodny, 2014' provided by the Russian Research Institute of Hydromet eorological Information -  

World Data Center. Source: 'Amur GPP', Project design documentation. Technical report on engineering surveys. Section 2. Envi ronmental engineering 

surveys. Volume 1.4. Annexes Ȱ ï ȼ, 4700Ȯȭ.6.ȵ.ȮȮ.ȸȻȴ - 19.2.1.4: Annex Ȱ13. 
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Figure 7 .1 : Average duration of periods with sunshine (data of Byssa weather station of Selemjinsky district) 
hours/year  

Due to the significant length of the subject region  from north  to south, the variable character of the ground 

surface and different duration of the periods with sunshine, the total solar radiation value varies from 90 -95 

kcal/cm 2/year in the north (Ekimchan) up to 110 -117 kcal/cm 2/year in the south (Blagoveshchensk) of Amur 

Region .  

The data relating to solar radiation is presented in Table 7 .3:  

Table  7 .3 :  Solar radiation data recorded  at the weather station of the city of Blagoveshchensk  

Solar  radiation  parameters   Value  

(W/m 2)  

Quantity of heat received from solar radiation in 

July on horizontal surface (daily total), W/m 2 

Direct solar radiation  6394  

Diffuse solar radiation  1500  

Quantity of heat received from solar radiation in 

July on vertical surface (daily total), W/m 2 

Northward orientation  652  

North -eastward and north -westward 

orientation  

1721  

Eastward  and  westward  orientation  3137  

South -eastward and south -westward 

orientation  

3071  

Southward orientation  2580  

Quantity of heat received from diffuse solar 

radiation in July on vertical surface (daily total), 

W/m 2 

Northward orientation  1233  

North -eastward and north -westward 

orientation  

1330  

Eastward  and  westward  orientation  1474  

South -eastward and south -westward 

orientation  

1470  

Southward orientation  1421  

Average annual quantity of heat received from solar radiation (direct and diffuse) on horizontal 

surface (daily total), W/m 2 

133  
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According to the annual data, the solar radiation balance is characterized by positive values ( Figure  7.2)  

 

Figure 7 .2 :  Solar radiation balance of active surface under average cloud conditions, MJ/m2  

The number of days per year without sunshine is 29 days  an average . The cloudiness decreases the total 

amount of sunshine by almost a half.  

7.2.1.3  Atmospheric pressure  

The average monthly and annual atmospheric pressure values in the Project area for the period of 1961 -

2012 are presented in Table 7 .4. 

Table 7 .4 :  Average monthly and annual atmospheric pressure values (mb) at sea level (weather station of 
Svobodny)   

Months  
Year  

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

1023.3  1021.9  1016.5  1009.6  1006.0  1004.6  1003.9  1006.5  1011.7  1015.8  1019.7  1022.7  1013.5  

7.2.1.4  Atmospheric air temperature  

The  summarized  data  relating  to  the  ambient  air  temperature  at the weather station in the town of 

Svobodny  located in  the  vicinity of the Project  area  is presented  in  Figure  7. 3. 

 
Figure 7 .3 :  Variations of atmospheric air temperature according to the data of the weater station of Svobodny 2 

                                                

2 Data  from the 'Analytical Reference Data according to Agreement No.46/14 for provision of hydrometeorological information obtained  at the weather 

station of Svobodny, 2014' provided by the Russian Research Institute of Hydrometeorological Information -  World D ata Center.  
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The dates of the first and last frosts and duration of frost - free periods recorded within the Project area are 

given in Table 7 .5.  

Table 7 .5 : First and last air frosts, town of  Svobodny  

 Date of the first autumn 

frost  

Date of the last spring frost  Duration of frost free period 

(days)  

Date  Average  The 

earliest  

The 

latest  

Average  The 

earliest  

The 

latest  

Average  The 

earliest  

The 

latest  

Day / month  17.09  01.09*  07.10*  19.05  30.04*  09.06*  122  95  148  

Year   2005  1974   1979  1994   2001  1979  

The absolute minimum air temperature ( ï49.9°C) reported by the weather station in Svobodny was 

recorded in 1980. The absolute maximum temperature can be as high as 42°C.  

In depressions, where cold air stagnates in winter, the air temperature can be lower by 5°C to 7°C as 

compared with an even open terrain. In summer the differences in the terrain relief are less noticeable.  The 

minimum air temperature persists for a few hours (in summer) and during morning hours (in winter).  

7.2.1.5  Wind conditions  

The wind conditions in the Project area are characterized by moderate wind velocities, with stronger winds 

during the spring season.  The statistical data related to distribution of wind velocities by months throughout 

a year (as computed for the period of  1966 -2012) is presented in Figure  7.4 .  

 

Figure 7 .4 :  Average wind velocities, m/s (Svobodny)  

Prevailing in the subject area are westerly winds (25%) and north -westerly winds (25%) (Table 7 .6). The 

wind roses for the Svobodny weather station are presented in Figure  7.5 . 

Table 7 .6 : Occurrence frequency of winds of differ ent directions throughout a year (Svobodny)  

Direction  N NE E SE S SW  W  NW  Qualm  

Winter  11  1 4 7 3 1 33  38  25  

Summer  13  6 11  13  21  6 16  14  20  

Year  13  3 7 10  12  4 25  25  18  
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Figure 7 .5  Wind roses for the Svobodny weather station  

Between  1966 -2012, the wind velocity at the Svobodny weather station has never exceeded 30 m/s and 40 

m/s. The direction of prevailing winds is westerly.  

7.2.1.6  Air humidity  

Region  The  average  air humidity data for the weather station in the town of Svobodny  for the ob servation 

period fro m  1966 to 2012 is presented in Figure  7. 6. 

 

Figure 7 .6  Variations of air humidity during a year according to the dat a of the Svobodny weather station  

7.2.1.7  Atmospheric precipitation  

The  statistical  data  relating  to  atmospheric  precipitation  has  been  calculated  for  the  period o f 1966 -1012  

(Figure  7.8 , Figure 7.9) .  The  monthly amount  of  liquid , solid  and  mixed  precipitation is  given  in % from the  

overall amount for the city of Blagoveshchensk.  

Torrential rains are reported most frequently in summer months (July, August), in some  rare cases this can 

happen also in other months. This  is attributable to the fact that in summer cyclones bringing heavy rains 

penetrate into the region . The  rains  in  June, July  and  August  can  account for up to 70% of the total annual 

atmospheric precipitation. The maximum semidiurnal precipitation quantities are reported in June -July .  

0%

5%

10%

15%

20%

25%

30%

35%

40%

˿

˿ˤ

ˤ

̑ˤ

̑

̑˭

˭

˿˭

˥͍ͦ͒ͦ͊Ύ˭ ͙ͣ͊ ˶͔ͭͦ

I II III IV V VI VII VIII IX X XI XII
˥ͦ͒ͦ-
͍͊Ύ

˿͔͔͔ͪ͒ͤͣͫΎ;ͤ͊Ύ ͙͔ͦͭͤͦͫͭ͡Έͤ͊Ύ ͍͊͗ͤͦͫͭ͡Έ ͍ͦ͒ͯ͘ͻ͊Σ 
%

69,0% 64,0% 60,0% 55,0% 55,0% 67,0% 77,0% 79,0% 71,0% 61,0% 68,0% 71,0% 67,0%

˿͔ͪ͒ͤΎΎ ͔ͣͫΎ;ͤ͊Ύ ͙͔ͦͭͤͦͫͭ͡Έͤ͊Ύ ͍͊͗ͤͦͫͭ͡Έ 
͍ͦ͒ͯ͘ͻ͊ ͍ мр ;͍͊ͫͦΣ ҈

70,0% 65,0% 61,0% 56,0% 59,0% 74,0% 83,0% 87,0% 80,0% 63,0% 70,0% 73,0% 70,0%

͙̉ͫͦ͡ ͔͚͒ͤ ͫ ͙͔ͦͭͤͦͫͭ͡Έ͚ͤͦ ͍͊͗ͤͦͫͭ͡ΈΌ ͔͔͔ͣͤ 
30%

0,0% 0,1% 2,4% 13,3% 14,9% 6,4% 0,9% 0,4% 5,4% 10,4% 0,6% 0,0% 54,8%

0,0%

10,0%

20,0%

30,0%

40,0%

50,0%

60,0%

70,0%

80,0%

90,0%

100,0%

Summer  

 
Winter  

 
Annual  

 

N 

 

S 

 

W

 
 
 S 

E

 
 

 W

 S 

NE 

 
NW 

 

SW 

 
SE 

 

Average monthly relative humidity, %  

Average monthly relative humidity at 3 

pm, %  

Number of days of relative humidity less 

than 30 %  

Year  



Baseline Environmental Conditions   

 

             

 

7- 8 

 

The amount of precipitation significantly increases on the windward slopes, and decreases on the leeward. 

Precipitation decreases when  moving from east to west. Thus , the greatest amount of precipitation is 

peculiar to  the eastern part of Svobodnensky district ( town of  Svobodny  -  600 mm / year). In the town of  

Svobodny, in average,  there are 94 days  per year  with precipitation exceeding 0.1 mm.  

Out of the total atmosp heric precipitation, about 80% are in the form of rain, 10% in the form of snow and 

10% of mixed precipitation 3 .  The months with a maximum precipitation in the form of rain ar e July and 

August, when the average monthly precipitation rate reaches 130 mm an d 120 mm  (Figure 7. 7) , 

respectively. The lowest precipitation rate is recorded dur ing winter months: on average 6-7 mm in January 

and February ( Figure  7.9).  

 

Figure 7 .7  Monthly, seasonal and annual precipitation rates (mm), town  of Svobodny  

 

Figure 7 .8  Quantity of liquid, solid and mixed precipitation by months, %% of the total precipitation amount, city of 
Blagoveshchensk  

                                                

3Because  of  the  lack  of  the relevant data at the Svobodny weather station, thequantitiesofrain, snow and mixed precipitation have been assumed on 

the basis of the nearest weather station located in Blagoveshchensk, where this parameter is monitored on a permanent basis.  
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Figure 7 .9 : Number of days with solid, liquid and mixed precipitation, city of Blagoveshchensk  

The maximum snow cover thickness recorded at the Svobodny weather station is 62 cm. The  average  water 

reserve in the form of snow accumulated in winter at the Svobodny weather station is 35 mm 4. The snow 

cover appears in the second 10 -day period of October and becomes persistent after 1 to 3 weeks (Table 

7.7). The average snow cover thickness increases during a 10 -day period by 1 cm to 17 cm. Snow drifts 

wit h wind and accumulates in depressions and on leeward hill slopes, where the snow cover thickness can 

exceed 1 m (especially in river beds). The snow cover thickness starts decreasing in the second half of 

March and it begins to disappear by the end of Marc h (Table 7 .8).  

Table 7 .7 :  Dates of snow cover appearance and formation (Svobodny)  

Number of days  

with snow cover  

Dates of snow cover appearance  Date of persistent snow cover formation  

The earliest  Average  The latest  The earliest  Average  The latest  

151  27.09  18.10  01.11  16.10  5.11  1.12  

Table  7 .8 :  Dates of snow cover disintegration and disappearance according to the data of the Svobodny weather 
station  

Date of disintegration  of 

persistent snow cover  

Date of snow cover 

disappearance  

Snow cover thickness  

The 

earliest  

Average  The 

latest  

The 

earliest  

Average  The 

latest  

Average 

for 

winter  

Largest 

during 

winter  

Minimum  

forwinter  

04.03  28.03  17.04  29.03  18.04  7.05  14 .6 88 .0 18  

Snowfall is reported in some years even as late as in May, but the snow cover exists only for a short time 

(maximum one or two days or in some cases only for a few hours). The maximum snow cover thickness with 

5% probability is 49 cm.  

Heavy snow fall with a precipitation rate of 20 mm or more during a period of 12 hours or less is not a 

frequent phenomenon in the subject region.  The largest number of heavy snowfall cases in the region is 

small, although it snows rather frequently, but in most cases the snowfall is not intensive. No heavy snowfall 

has been reported in the subject region .  

7.2.1.8  Atmospher ic phenomena  

The average multiannual number of days with different types of atmospheric precipitation (blizzards, hail, 

fog, thunderstorms) according to the data recorded during the period of 1977 -1012 at the Svobodny 

weather station is given in Table 7 .9. 

                                                

4 Refere nce book 'Climate in the USSR' , Issue No. 25  
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Blizzards in the subject region are reported seldom and do not last for a long time. They are accompanied by 

strong wind and create snowdri fts hindering movement of people and transport. Strong blizzards are 

normally reported from October to April, but most frequently in March.  

Fog formation  conditions  are  dependent  on  monsoon  circulation. An increase in the relative air humidity 

results in an increase in fog occurrence frequency. Four types of fogs are covered in the calculations: dense 

fog, translucent fog, ice fog and translucent ice fog. Dense fogs with a visibility range of  not more than 50 m 

is recorded mainly during the period of February -December. The average annual duration of fogs recorded at 

the Svobodny weather station is 8 days. The most favorable conditions for dense fog formation exist in July 

and August.  Dense fo gs occur seldom and are distributed throughout the region in a non -uniform way; their 

duration is from 1 -3 hours to a few days or more.  

Table 7 .9 : Average number of days with various atmospheric phenomena (Sv obodny)  

Atmospheric  Months  Year  

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

Fog   0.02  0.2  0.3  0.4  0.9  2.2  2.2  1.1  0.4  0.2  0.1  8 

Thunderstorm     0.1  0.6  2.7  4.0  2.4  0.7  0.02    10.4  

Blizzard     0.17  0.46  0.33  0.30  0.21  0.70  0.21    2.36  

Hail      0.1  0.07  0.03  0.1      0.3  

7.2.1.9  Soil temperature  

The  subject  region  is located  within  an irregular  permafrost  zone  of  island  type. Observations conducted to 

monitor the soil temperature included measurements of the temperature of the soil barren of any vegetation 

or a surface free of snow cover, as well as temperature measurements at certain depths below the natural 

cover. The average monthly and annual temperature of the soil surface according to the data of the 

Svobodny weather station is presented in Table 7 .10 .  

Table 7 .10 : Average monthly and annual temperature of soil surface (Svobodny)  

Months  Out of the highest during a winter  

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

-28.1  -22.9  -11.4  3.5  13.8  22.4  24.9  21.2  12.4  0.6  -15.7  -26.2  -0.3  

The lowest soil temperature is reported in January in the subsurface soi l layer (down to a depth of 0.2 m): it 

is ï7.2°C. The highest temperature recorded during the observation period at a certain depth is 20.7°C.  

Table 7 .11  contains the data recorded during the first and the latest frost and duration of a period with frost -

free soil surface.  

Table 7 .11 :  Data related to the first and the last frost and duration of a period with frost - free soil surface (Svobodny)  

The average date of frost  Average duration (days)  

The latest spring frost  The first autumn frost  of a frost - free period  

28.V  16.IX  110  

The depth of soil freezing according to the data of the Svobodny weather station is given in Figure  7.10 . The 

soil freezing depth in the subject area is 2.5m to 3.0m.  
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Figure 7 .10  The depth of soil freezing per months, town of Svobodny  

7.2.1.10  Hoarfrost and glaze ice  

Days  with  such  phenomena  as snow  drift, hoarfrost  and  glaze  ice  are  reported  in  the  subject  area. On 

average 7  days with glaze ice and 2 days with hoarfrost are reported ann ually in the area around the town  

of Svobodny. During the entire period of observations, 12 days with glaze ice were reported by the 

Blagoveshchensk weather station and one day by the Belogorsk  weather station. Statistical characteristics 

related to monitoring of glaze ice and hoarfrost phenomena on the wires of the icing monitoring device 

during the period of 1984 -2010 are presented in Table 7 .12. 

Table 7 .12 :  Statistical characteristics of glaze ice and hoarfrost deposition phenomena  

Characteristics  Months  Year  

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

Weight , g/ m 

Average  0 0 0 18.7  -  -  -  -  -  0 0 0 1.56  

Maximum  0 0 0 112  -  -  -  -  -  0 0 0 112  

Thickness , mm  

Average  0.4  2.0  1.76  2.83  -  -  -  -  -  3.33  1.33  0.83  1.77  

Maximum  1 3 8 10  -  -  -  -  -  6 4 3 10  

Diameter , mm  

Average  0.8  0.8  3.33  6.33  -  -  -  -  -  5.22  2.48  1.33  3.19  

Maximum  2 4 12  15  -  -  -  -  -  9 7 4 15  

7.2.1.11  Hazardous hydrometeorological processes and phenomena  

Hazardous hydrometeorological phenomena are meteorological, agrometeorological, hydrologic and 

maritime hydrometeorological phenomena and/or a complex of hydrometeorological parameters, which due 

to their magnitude, intensity or dur ation pose a threat to the safety of people and can inflict significant 

damage to the economy, property and communities.   

The Project area is not within known  areas with frequent and large -scale occurrence of hazardous 

hydrometeorological phenomena, but t he following factors can impose adverse impact on the planned 

facilities 5: extremely intense rainfall, hail, snow fall, very strong wind, strong b lizzards, glaze ice, and 

complex depositions.  

                                                

5 Reference book "Hazardous phenomena occurring in member territories of the Russian Federation", Emergency Situations Ministry  of RF and 

Roshydromet. Annex Ȩ of SP 11 -103 -97  
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Torrential rains  

Torrential rains are reported most frequently in  summer months (July, August), which is attributable to the 

fact that in summer cyclones bringing heavy rains penetrate into the Trans -Baikal region and central parts of 

the Baikal -Amur railway route zone; in some rare cases this can happen also in other m onths. The average 

monthly precipitation rate in July and August is 130 mm and 120 mm, respectively.  The  rains  in  June, July  

and  August  can  account for up to 70% of the total annual atmospheric precipitation. The maximum 

semidiurnal precipitation quantiti es are reported in June -July.  

Large hailstones  

Precipitation of large hailstones is a very rare phenomenon. It is reported only by one or a small  number of 

nearby weather stations. When it occurs, t his phenomenon is accompanied also by heavy rainfall, 

thunderstorms and windsqualls. Precipitation of large hailstones in the subject region is potentially possible 

in May -August. The largest number of hail precipitation cases is reported in June. The duration of 

precipitation of large hailstones is normally a few minutes.  

Heavy snowfall  

Heavy snowfall at a precipitation rate of 20 mm and more within a period of 12 hours or less is not a 

frequently occurring phenomenon.  Most cases of heavy snowfall are reported in December and January. In 

general, the probabi lity of heavy snowfall is low, although snowfalls are frequent, but they are not intensive. 

No heavy snowfalls have been observed in the subject area.  

Very strong winds  

Strong winds (over 15 m/s) in the town of  Svobodny are recorded during 37 days per year , normally in April 

and May. The absolutely maximum wind velocity reported only once was 29 m/s. The number of days in 

winter with a maximum wind velocity of 10 m/s and more accounts for 14.1% of the total number of winter 

days (according to the Svobodny w eather station).  

Strong blizzards  

Strong blizzards are reported normally during the period of October -April, but especially frequently in March.  

Glaze  ice, slush and frozen snow deposition  

Such phenomena as glaze ice, slush and frozen snow deposition are reported in the subject area when it is 

crossed by an atmospheric front. The magnitude and intensity of deposition are dependent on the air 

temperature and humidity of the incoming air mass, as well as on the wind velocity and duration of the 

process. No g laze ice and complex depositions have been observed at the Svobodny weather station. 

Hoarfrost is reporte d during the period of October -April, with a maximum in March.  

Dense fogs  

Dense fogs with a visibility of not more than 50 m are observed seldom and a re distributed non -uniformly; 

their duration is for 1 -3 hours to 24 hours and longer. The most favorable conditions for dense fog formation 

exist in July and August.  

Floods  

The largest flood of the recent period of 115 years that affected five member terri tories in the Far Eastern 

Federal District of the RF took place in August 2013 6.  

Amur Region  was affected especially badly (Figure 7 .11). In Blagoveshchensk, the water level in the Amur 

River rose by 822 cm 7. 

                                                

6 Causes of disastrous flood on the Amur river in 2013. 10.09.2013. Roshydromet Press Service  

7 Catastrophic flood of  2013 in Far Eastern Federal District .  Moscow, FGBU VNII for Civil Defense and Emergency Response, 2013, Vol .1.  
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Figure 7 .11 : Village of Vladimirskoye, Blagoveshchensk d istrict, affected by the flood, 2013  

7.2.2  Atmospheric air quality  

7.2.2.1  Background  

In  general , Amur  Region  belongs  to  a zone  with  a high  and  very  high  atmospheric  pollution  potential  and  

with  highly  unfavorable  conditions  for  pollutants  dispersion . A high occurrence rate of surface and raised 

inversions, low average wind velocities and air stagnation prevent dispersion of harmful pollutants and 

facilitate their accumulation and an increase  in the dust concentrations in a number of residential areas.  

Atmospheric air quality monitoring is performed in Amur Region  by the regional center for hydrometeorology 

and environmental monitoring. There are 3 stati ɗ stations for atmospheric air quality monitoring: in the 

cities of Blagoveshchensk, Zeya and Tynda. In other cities and districts the atmospheric air pollution level 

has been assessed on the basis of the data from the governmental statistical reports according to the 2 -TP 

Form (Air pollution) and the results of studies conducted in the laboratory of the Center for Hygiene and 

Epidemiology.  

7.2.2.2  Main  air  pollution  sources  

The main  sources of  air polluters in the city of Blagoveshchensk of Amur Region  are industrial enterprises, 

coal - fired boiler stations motor vehicles (Table 7 .13 ). Atmosphere pollution is assessed in terms of pollutant 

concentrations. The level of atmosphere pollution is determined by comparison of the actual pollutant 

concentrations  to the respective regulatory maximum permissible concentration ( MPC)  levels 89. The MPC 

values adopted in Russia for short - term and long - term exposure for most of the pollutants, with an 

exception of benzene, are more stringent than the air quality standar ds recommended by the World Health 

Organization ( WHO) and specified in the directives of the European Union ( EU)  member countries.  

                                                

8 Development of MPC norms is based on a limiting indicator of hazard (harmfulness) of a pollutant. The limiting hazard indicat or characterizes the 

biological impact of a pollutant: reflex action or resorptive action.  Reflex actionis the reaction of the re ceptors of the upper air passages of the 

breathing system, i.e. reaction of smell, irritation of mucous membranes, breath -holding, etc.  The above effects can take place in case of short - term 

exposure to harmful substances; due to this reason the reflex ac tion is the basis for determining the maximum permissible one - time exposure 

(MPC inst ). The resorptive action implies development of general toxic , gonadotoxic , embryotoxic , mutagenic, carcinogenic and other effects, the 

appearance of which depends not only  on the concentration of a specific substances in the ambient air, but and the duration of the exposure to this 

substance. In order to prevent a resorptive impact, the average daily maximum permissible concentrations are specified as an applicable regulato ry 

norm.  

9  RD  52.04.667 - 2005: Documents referring to atmospheric air pollution levels in cities and towns to inform governmental agencies , the 

public and communities. Gen eral requirements to development , structuring , reportingformat and contents.  

http://normative_reference_dictionary.academic.ru/98657/%D0%A0%D0%94
http://normative_reference_dictionary.academic.ru/98657/%D0%A0%D0%94
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The quantity of pollutants released to the ambient air in Amur Region in 2014 from the stationary emission 

sources amounted to 132,263 tonnes 10 . 

Table 7 .13  Emissionsof pollutants to the atmosphere in 2014, Blagoveshchensk   

Emissions  

Released amounts , tonnes  

Particulate 

matter  
SO 2  NO 2  CO Total  

City of Blagoveshchensk  

Motor vehicles  -  1,0 00  1,5 00  13,2 00  14,8 00  

Industrial operations  15,1 00  9,9 00  7,5 00  12,8 00  46,2 00  

Total  15,1 00  10,9 00  9,0 00  26 ,000  61,0 00  

Per capita of the population , kg  67  48  40  116   

Per land area , t / km 2 47  34  28  81   

The  total  emissions  of  pollutants  per  capita of the population of Amur Region  amounted in 2014 on average 

to 163.2 kg of harmful substances and in the town  of Svobodny this indicator was 153 kg.  

7.2.2.3  Degree of atmospheric air pollution  

The degree of atmospheric air pollution is assessed in the RF using an integral Air Pollution Index (A PI) 11 . 

This index is computed on the basis of the values of average annual concentrations of pollutants, and it is 

therefore indicative of the long - term "chronic" air pollution. The API takes into account not only 

con centrations of individual pollutants, but also their impact on human health.  

Depending on the API value the air pollution level is characterized as follows  (Table 7. 14) . 

Table 7 .14 : Gradation of atmospheric air pollution levels  

Atmospheric air pollution level  API  value  

Low  Less than or equal to 5  

Elevated  5 to 7  

High  7 to 14  

Very high  More than or equal to 14  

According to the 2014 monitoring data, the API value was equal to 17.5 in Blagoveshchensk and 8.2 in Amur 

Region  as a whole. The baseline concentrations of pollutants in the Project area reported on the basis of the 

data from the Svobodny weather station are presented in Table 7 .15 12  

Table 7 .15 :  Baseline concentrations of pollutants  

Ser. 

Nos.  

Description  

ofpollutants  

Units of 

measurements  

Baseline concentration  

in the town of Yukhta  

Baseline concentration  

in the village of 

Gashchenka  

1 Dust  (sum of all 

types of particulate 

matter )  

mg / m 3 0.2  0.2  

2 Nitrogen dioxide  mg / m 3 0.05  0.05  

                                                

10  Basic indicators characterizing the atmospheric air protection in Amur Oblast Region in 2014. Statistical bulletin . AmurStat , Blagoveshchensk , 2015  

11  In accordance with RD  52.04.186 -89  ' Guidelines for atmospheric air pollution monitoring ' 

12  Reference information No . 97 and  97/1 related to baseline concentrations of pollutants prepared by the Far Eastern Department of 

Hydrometeorology and Environmental Monitoring, Amur CGMS , Blagoveshchensk, 37 -4700/11149 of 11.06.2015  
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3 Sulfur dioxide  mg / m 3 0.013  0.013  

4 Carbon monoxide  mg / m 3 2.4  2.4  

5 Nitrogen oxide  mg / m 3 0.02  0.02  

6 Hydrogen sulfide  mg / m 3 0.004  0.004  

7 Benz(a)pyrene  ng / m 3 1.5  1.5  

8 Formaldehyde  mg / m 3 0.017   

The results of investigations aimed at determining the contents of pollutants in the atmospheric air 

conducted in the course of the environmental engineering surveys within the Project area have confirmed 

that the ir concentrations do not exceed the respective MPC inst  levels 13  (Table 7 .16 ).  

Table 7 .16 : Results of investigations of atmospheric air quality to determine pollutants concentrations (Svobodny)  

Pollutants  Range of concentration 

variations, mg/m 3  
MPC inst ,mg / m 3  

Nitrogen oxide  0.04 ï 0.10  0.4  

Nitrogen dioxide  0.05 ï 0.1 1 0.2  

Sulfur dioxide  0.05 ï 0.20  0.5  

Carbon monoxide  0.06 ï 0.07  5.0  

Methane  0.04 ï 0.06  50  

Particulate matter  <0.075 mg / kg  0.5  

 

  

                                                

13  MPCinst . is the  maximum  permissible  one - time concentration of a chemical substance in ambient air in residential areas, mg / m 3. This concentration 

can cause reflectory reactions in the human organism in case of inhaling such air during 20 to 30 minutes.  
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7.3  Geological and geomorphologic conditions  

7.3.1  Topography  

The Project area for the planned Amur GPP lies within the Mesocenozoic Zeya -Bureya depression in   the 

Amur -Zeya region 14  (Figure 7 -13). The Project  area located on the right bank of the Zeya River between its 

tributaries (Gashchenka and Bolshaya Pera) is associated with the central part of the Amur -Zeya  region 

comprising  an erosion -alluvial flat plain with deep occurrence of igneous, metamorphic and sedimentary 

rocks of the foundation 15 .  

The pl anned facilities are located mainly within the terraced and floodplain complexes of the Zeya and 

Bolshaya Pera River valleys. The aggradational surfaces of fluvial genesis are of alluvial and lacustrine -

alluvial types. The former are represented by the flo odplain and four above - floodplain terraces. Well 

developed are Holocene surfaces of the floodplain and the first above - floodplain terrace.  In the valleys of 

the Zeya River tributaries (Bolshaya Pera, Gashchenka) the difference in the elevations above the current 

water edge increases in an obvious way in the upstream direction.  The second (Upper Pleistocene) above -

floodplain terrace is observed along both walls of the river valleys; the third terrace (Middle Pleistocene) is 

reported in the form of individu al gently undulating segments; the forth terrace is present only in the Zeya 

river valley and conjoins with the interfluve surface.  

The considered lacustrine -alluvial surface constitutes a primary aggradational plain on the deposits of the 

Belogorskaya ro ck series formed at the end the Early Pleistocene. A considerable part of the plain was 

destroyed by erosion -denudation processes.  Its remnants are reported in watershed areas and at the foot 

of monadnock upland areas. The erosional dissection caused by B olshaya Pera and other rivers is 80m to 

100m deep. The transformed surfaces are of erosion -denudation and denudation genesis. The former are 

represented by slopes of different steepness degrees formed during the Middle Quaternary and present -day 

geological  epochs; the latter constitute Paleogene and Early Quaternary peneplanation plane. The slopes 

eroded in loose mantle deposits are gentle (6 -15°). On clayey and sandy silt deposits of the Belogorskaya 

rock series they have a slightly concave profile and are  covered with bogs. Typical are solifluction, frost 

heave and deluvial wash -out processes; in the southern part of the subject area, common are defluction and 

galley formation. Linear sliding down of the slope material occurs extensively resulting in forma tion of 

depressions constituting forestless boggy areas.  The slopes on the rocks of the Belogorskaya and 

Sazankovskaya rock series are steeper (up to 30°) and have a straight or concave profile.  On the right bank 

of the Zeya River and in the Bolshaya Per a river basin they are dissected forming a ramified system of 

gullies and short ridges. Deluvial wash -out, defluction and gully formation processes occur extensively on 

such slopes near residential settlements, along roads and on arable land.  Landslides a nd landslips are 

intensive on steeper slopes (25 -30°).  

7.3.2  Geological structure  

The location of the planned Amur GPP site within the small -scale geological zoning system is illustrated by a 

fragment of the geological map ( Figure 7.12 ). According to the materials of the geological engineering 

surveys, the surfaces of the floodplain and terrace complex of different geological ages in the valleys of the 

Zeya River and its tributaries down to the depth of the drilled boreholes (15m to 57m) a re composed of 

loose lacustrine -boggy, alluvial and proluvial substrates of Pliocene, Miocene, Pleistocene and ȳolocene ages 

(Figure 7.12 ).  

The lower horizons of the investigated ground are represented by Miocene deposits of the so called 

Sazankovskaya roc k series ( N1
sz) 16ï inequigranular kaolin -containing sands with gravel and pebble 

inclusions, as well as with gravel and pebble ground containing a subordinate quantity of clay and fine -

grained sands.  The bottom sediments are common throughout the area; the y occur horizontally over the 

washed -out surface of more ancient rocks. The deposits of the Sazankovskaya rock series outcrop to the day 

                                                

14  Engineering Geology of the USSR . Volume  4. Moscow , Moscow State University , 1977. 502 pp . 

15  Geological map of the Russian Federation. Scale 1:1,000,000 (3rd generation). Far Eastern Series. Map sheet M -52 'Blagoveshchensk'. St . 

Petersburg , Cartographic  Factory  VSEGEI, 2012, 496 pp .I  

Yu.R. Volkova, T.V. Belikova, V.A. Rybalko. Geological Map of A mur Oblast. Scale 1:500,000. Blagoveshchensk, GPP "AmurGeologia", 1996, Book 1.  
16  Indexation of the stratigraphic units is presented here and hereinafter in conformity with the Stratigraphic Code of Russia ( St. Petersburg, VSEGEI 

Publishing House, 2006, 96  pp.  
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surface only at the base of the steep walls of the river valleys.  The absolute elevations of the rock series 

foot and roof vary from 120 m to 160 m and from 190 m to 210 m, respectively.  

The Sazankovskaya rock series is overlain by Pliocene -  Lower Pleistocene alluvial and lacustrine -alluvial 

deposits of the Belogorskaya rock series ( a,alN 2QI bl), represented predominantl y by sands of different grain 

sizes, sandy silts and silty sands, less frequently by clays and gravel in the form of lenses of small thickness.  

These substrates compose the upper layers of the terrace complex of the rivers and the hill slopes of the 

aggra dational -denudational Amur -Zeya plain facing the river valleys. The absolute elevations of the rock 

series foot vary from 190 m to 210 m (Table 7.17 ).  

The Sazankovskaya rock series underlies the conformable bedding of alluvial and lacustrine -alluvial Pliocene 

ï Lower Pleistocene deposits of the Belogorskaya rock series (a,alN 2QI bl) represented predominantly by 

sands of various grain sizes, sandy silts and silty sands, and less frequently by clays and gravel in the form 

of lenses of small thickness. Tho se substrates compose the upper tiers of the terrace complex of the rivers 

and valley slopes of the aggradational -denudational Amur -Zeya plain.  The absolute elevations of the rock 

series foot vary from 190m to 210m ( Table 7.17).  

Quaternary deposits of the  subject area are represented by alluvial and proluvial -deluvial formations (Table 

7-17).  The former include the deposits of four above - floodplain terraces and floodplains formed by the Zeya 

and Bolshaya Pera rivers and their tributaries:  

-  Middle Pleistoce ne alluvial formations ( ɆQII ) comprising the fourth ( IV ) above - floodplain terrace;  

-  Upper Pleistocene alluvial formations ( ɆQII I ) comprising the  second (II) and third (III) above -

floodplain terrace s;  

-  Holocene alluvial formations (ɆQIV )  comprising the floo dplain and the first (I) above - floodplain 

terrace of the Zeya River and its tributaries.  

According to the data collected in the process of the pre -project drilling, a characteristic feature of the 

deposits of alluvial genesis is their double -member struct ure with a streambed facies in the base of the 

complex and floodplain facies at the roof. The rocks of the streambed facies are represented by gravel and 

sand -gravel materials. Gravel has a size of up to 5 -7 cm, well rounded and of diverse petrographic 

com positions.  The rocks of floodplain facies consist of medium -  and coarse -grained sands changing over at 

the base to gravelly deposits and overlain by sandy silts and clays having a thickness of 1.5m to 3.0m.  

The deposits of the oxbow - lake facies are repre sented by sandy silts with clay and silty sand lenses having a 

total thickness of more than 1 -3 m; in some boggy areas of the oxbow lakes there is a cover of biogenic 

Holocene formations composed of a peat layer 0.2m to 0.3 m thick.  

The modern hill slope p rocesses have formed a complicated complex of proluvial -deluvial formations 

(pdQIV ), overlying the valley wall slopes, terrace complex, gully walls and bottoms. The  structure of those 

formations includes redeposited products of the sediments of the Belogorskaya and Sazankovskaya rock 

series, as well as younger alluvial accumulations.  

As to its particle size distribution, this horizon is most frequently represented by  poorly sorted sand -gravel -

pebble accumulations with limited (in relation to the thickness and strike) participation of silts and clays. The 

thickness of the deposits varies within a wide range depending on the surface relief: from 0.5m to 1.5m on 

gently s loping and undulating surfaces of interfluve areas and terraces and up to 4 -5m in lower parts of 

aggradational slopes.  

In places of current or historic sites used for capital constructions, the terrain has a technogenic appearance 

and is composed of fille d or moved ground material of variable thickness.  

The survey materials provide information about filled medium -grained sands with a layer thickness of up to 

1.2 -1.8 m in trenches used for engineering networks.  In some limited locations (decommissioned 

un derground facilities and filled open pit and mine workings) it is possible to find technogenic ground 

material of considerable thickness.  
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