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7.

BASELINE ENVIRONMENTAL CONDITIONS

7.1

Introduction

This Chapter of the ESIA Report presents information about the current environmental conditions 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 conditions at all Amur GPP facilities which
are used in this section are presented in Table 7-1.
Reports of the current environmental conditions mentioned in Table 7-1, the following 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
complex. 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 environmental situation in the Russian Federation in 2014. RF Ministry of
Natural Resources, Moscow, 2015.



Scheme of territorial planning of Svobodnensky district, OOO ‘Kariatida’, 2010



Geological map of the Russian Federation. Scale 1:1,000,000 (3rdgeneration). 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 “AmurGeologia”, 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
surveys for construction of main gas
pipeline Yakutiya – Khabarovsk –
Vladivostok, section Skovodino –
Khabarovsk

Not a part of the design
documentation

VNIPIgazd
obycha

2011

All stages / facilities

Technical report on the engineering
surveys for construction of main gas
pipeline ”Power of Siberia”, 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
Technical report on the engineering
surveys. Stage 7. Early Works
Facilities: seismologic
andseismotectonic ic investigations

Not a part of the design
documentation
4700ИЗ.З.П.ИИ.ТХО

VNIPIgazd
obycha
VNIPIgazd
obycha

2014

Stage 1. Early work
facilities

2016
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Report code in the
design documentation

and seismic microzoningg of
territory
Stage 2.
Construction of
railway
infrastructure
Stage 3.1. Auxiliary
production facilities

Stage 4. Gas
processing plant and
helium complex

Stage 5.1.
Residential area
Stage 6. Solid
domestic and
industrial waste
landfill

Technical report on the engineering
surveys.
Stage 3 of the calendаr plan: .
Complex engineering survey.
Desktop study. Issue of the technical
report.
Technical report on the engineering
surveys.
Stage 3 of the calendаr plan: Stage
3. Auxiliary production facilities.
Sub-stage 1. Complex engineering
survey. Field study. Desktop study.
Issue of the technical report.
Technical report on the engineering
surveys.
Stage 19 of the calendаr plan: Gas
processing plant and helium
complex.
Complex engineering survey.
Desktop study.Issue of the technical
report.
Geodetic, geological and
hydrometeorological engineering
surveys.
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.

Performe
r

Year

(VostSibTI
SIZ,
CJSC)
4700ИЗ.4.П.ИИ.ТХО3.2.1.1

VNIPIgazd
obycha
(VostSibTI
SIZ,
CJSC)

2015

4700П3-1.00.П.ИИ.ТХО

VNIPIgazd
obycha

2016

4700ИЗ.6.П.05.ИИ.ТХО

VNIPIgazd
obycha

2016

4700П5-1.00.П.ИИ.ТХО

VNIPIgazd
obycha

2016

4700П6.00.П.ИИ.ТХО

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 type 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 radiation, 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 the Amur Region regional climate. In winter,
a stable Asian anticyclone centered 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 create 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 average daily temperature to the range below –5°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 –26°C in the south and –32°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 the 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 average 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 icing 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 were used for the assessment of
the climatic conditions in the Project area1 (Table 7.2):
Table 7.2: Location of the weather station in town of Svobodny
WMO Index
31445

7.2.1.2

Latitude
51.45

Longitude
128.12

Elevation, m above sea level
195

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 hydrometeorological

information collected at the weather station of Svobodny, 2014' provided by the Russian Research Institute of Hydrometeorological Information World Data Center. Source: 'Amur GPP', Project design documentation. Technical report on engineering surveys. Section 2. Environmental engineering
surveys. Volume 1.4. Annexes К – Ц, 4700ИЗ.6.П.ИИ.ТХО - 19.2.1.4: Annex К13.
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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/cm2/year in the north (Ekimchan) up to 110-117 kcal/cm2/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/m2)

Quantity of heat received from solar radiation in
July on horizontal surface (daily total), W/m

Direct solar radiation

6394

Diffuse solar radiation

1500

Northward orientation

652

2

Quantity of heat received from solar radiation in
July on vertical surface (daily total), W/m2

North-eastward and north-westward

1721

orientation
Eastward and westward orientation

3137

South-eastward and south-westward

3071

orientation

Quantity of heat received from diffuse solar
radiation in July on vertical surface (daily total),
W/m2

Southward orientation

2580

Northward orientation

1233

North-eastward and north-westward

1330

orientation
Eastward and westward orientation

1474

South-eastward and south-westward

1470

orientation
Southward orientation
Average annual quantity of heat received from solar radiation (direct and diffuse) on horizontal
surface (daily total), W/m2

1421
133
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According to the annual data, the solar radiation balance is characterized by positive values (Figure 7.2)
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radiation balance,
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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 19612012 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

7.2.1.4

1013.5

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.

o
Temperature,
Air Температура
воздуха,°СC

30

20
10
0
-10
-20
-30

-40
-50
I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Average monthly
andиannual
Средняя
месячная
годовая

-25,8

-20,4

-10,1

2,6

11,2

17,8

20,5

17,8

10,6

0,5

-14,2

-24,2

Годовая
-1,1

Average
ofиз
theабсолютных
absolute minimums
Средний
минимумов

-41,3

-37,3

-30,7

-14,4

-4,1

3,1

8,2

5,1

-3,9

-16,3

-32,0

-39,4

-42,3

Average maximum
Средняя
максимальная

-19,6

-13,2

-3,4

8,5

17,8

24,1

26,4

23,9

17,3

7,1

-8,2

-18,6

5,2

Вариации
воздуха
месяцам
Monthly variations
of температуры
atmospheric
airпоtemperature

Figure 7.3: Variations of atmospheric air temperature according to the data of the weater station of Svobodny2

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 Data 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

Date of the last spring frost

Duration of frost free period

frost
Date

Day/month

Average

17.09

Year

(days)
The

The

earliest

latest

Average

01.09*

07.10*

2005

1974

19.05

The

The

earliest

latest

Average

30.04*

09.06*

1979

1994

122

The

The

earliest

latest

95

148

2001

1979

The absolute minimum air temperature (–49.9°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.

Average monthly wind
Среднемесячная скорость
m/s
velocity,
ветра, м/с

3,5
3
2,5
2
1,5
1
0,5

0

I
Скорость 2,1

Velocity

II
2,4

III
3

IV
3,5

V
3,3

VI
2,3

VII
2

VIII
2,1

IX
2,5

X
2,9

XI
2,5

XII
2,1

Вариации
среднемесячной
ветра по месяцам
Monthly
variations ofскорости
wind velocities

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 different 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 observation
period from 1966 to 2012 is presented in Figure 7.6.
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Figure 7.6 Variations of air humidity during a year according to the data of the Svobodny weather station

7.2.1.7

Atmospheric precipitation

The statistical data relating to atmospheric precipitation has been calculated for the period of 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.
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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 atmospheric precipitation, about 80% are in the form of rain, 10% in the form of snow and
10% of mixed precipitation3. The months with a maximum precipitation in the form of rain are July and
August, when the average monthly precipitation rate reaches 130 mm and 120 mm (Figure 7.7),
respectively. The lowest precipitation rate is recorded during winter months: on average 6-7 mm in January
and February (Figure 7.9).

500

400
300
200

Precipitation
rates,
mm мм
Общее
количество
осадков,

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

7

6

13

36

54

80

137

117

68

28

15

10

за 6
месяцев, с
ХI по
III
51

за 6 Годомеся- вое
цев, с
IV по
X
520 571
Annual

0

6 months (from
IV to X)

100
6 months (from
XI to III)

мм
осадков,
количчеествоrates,
Общее
mm
Precipitation

600

Figure 7.7 Monthly, seasonal and annual precipitation rates (mm), town of Svobodny
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Figure 7.8 Quantity of liquid, solid and mixed precipitation by months, %% of the total precipitation amount, city of
Blagoveshchensk

3

Because 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 mm4. 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
with 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 March (Table 7.8).
Table 7.7: Dates of snow cover appearance and formation (Svobodny)

Number of days
with snow cover
151

Dates of snow cover appearance

Date of persistent snow cover formation

The earliest

Average

The latest

The earliest

Average

The latest

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

Date of snow cover

persistent snow cover

disappearance

The

Average

earliest

04.03

28.03

The

The

latest

earliest

17.04

29.03

Average

18.04

Snow cover thickness

The

Average

Largest

Minimum

latest

for

during

forwinter

winter

winter

14.6

88.0

7.05

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

Atmospheric 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

Reference 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 snowdrifts 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 fogs 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 (Svobodny)

Atmospheric

Months

phenomena

I

Year

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

0.02

0.2

0.3

0.4

0.9

2.2

2.2

1.1

0.4

0.2

0.1

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

0.1

0.07

0.03

0.1

Fog

Hail

7.2.1.9

8

0.3

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 soil layer (down to a depth of 0.2m): it
is –7.2°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 frostfree 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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232
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The depth of soil freezing, mm

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 annually 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

IX

X

XI

XII

Average

0

0

0

18.7

-

-

-

-

-

0

0

0

1.56

Maximum

0

0

0

112

-

-

-

-

-

0

0

0

112

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

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

Weight, g/m

Thickness, mm

Diameter, mm

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 duration 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 the following factors can impose adverse impact on the planned
facilities5: extremely intense rainfall, hail, snowfall, very strong wind, strong blizzards, 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 В 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 months. 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 quantities 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, this 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 probability 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 weather 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 glaze ice and complex depositions have been observed at the Svobodny weather station.
Hoarfrost is reported 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 are 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 territories in the Far Eastern
Federal District of the RF took place in August 20136.
Amur Region was affected especially badly (Figure 7.11). In Blagoveshchensk, the water level in the Amur
River rose by 822 cm7.

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 district, 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 statiс 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) levels89. 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 standards 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 indicator characterizes the

biological impact of a pollutant: reflex action or resorptive action. Reflex actionis the reaction of the receptors 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 action is the basis for determining the maximum permissible one-time exposure
(MPCinst). 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 regulatory
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. General requirements to development, structuring, reportingformat and contents.
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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 tonnes10.
Table 7.13 Emissionsof pollutants to the atmosphere in 2014, Blagoveshchensk

Released amounts, tonnes
Emissions

Particulate
matter

SO2

NO2

CO

Total

City of Blagoveshchensk
Motor vehicles

-

1,000

1,500

13,200

14,800

Industrial operations

15,100

9,900

7,500

12,800

46,200

Total

15,100

10,900

9,000

26,000

61,000

Per capita of the population, kg

67

48

40

116

Per land area, t/km2

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 (API)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
concentrations 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 7.1512
Table 7.15: Baseline concentrations of pollutants

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/m3

0.2

0.2

2

Nitrogen dioxide

mg/m3

0.05

0.05

Ser.
Nos.

10

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

11

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

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
12
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3

Sulfur dioxide

mg/m3

0.013

0.013

4

Carbon monoxide

mg/m3

2.4

2.4

5

Nitrogen oxide

mg/m3

0.02

0.02

6

Hydrogen sulfide

mg/m3

0.004

0.004

7

Benz(a)pyrene

ng/m3

1.5

1.5

8

Formaldehyde

mg/m3

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 their concentrations do not exceed the respective MPCinst levels13 (Table 7.16).
Table 7.16: Results of investigations of atmospheric air quality to determine pollutants concentrations (Svobodny)

Pollutants

Range of concentration
variations, mg/m3

MPCinst,mg/m3

Nitrogen oxide

0.04 – 0.10

0.4

Nitrogen dioxide

0.05 – 0.11

0.2

Sulfur dioxide

0.05 – 0.20

0.5

Carbon monoxide

0.06 – 0.07

5.0

Methane

0.04 – 0.06

50

<0.075 mg/kg

0.5

Particulate matter

MPCinst. is the maximum permissible one-time concentration of a chemical substance in ambient air in residential areas, mg/m3. This concentration
can cause reflectory reactions in the human organism in case of inhaling such air during 20 to 30 minutes.
13
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The Project area for the planned Amur GPP lies within the Mesocenozoic Zeya-Bureya depression in the
Amur-Zeya region14 (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 foundation15.
The planned 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 lacustrinealluvial types. The former are represented by the floodplain 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) abovefloodplain terrace is observed along both walls of the river valleys; the third terrace (Middle Pleistocene) is
reported in the form of individual 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 rock 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 Bolshaya 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 formation 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 Pera 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 and 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) are composed of
loose lacustrine-boggy, alluvial and proluvial substrates of Pliocene, Miocene, Pleistocene and Нolocene ages
(Figure 7.12).
The lower horizons of the investigated ground are represented by Miocene deposits of the so called
Sazankovskaya rock series (N1sz)16– inequigranular kaolin-containing sands with gravel and pebble
inclusions, as well as with gravel and pebble ground containing a subordinate quantity of clay and finegrained sands. The bottom sediments are common throughout the area; they 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.

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 Amur 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.
15
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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,alN2QIbl), represented predominantly 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
aggradational-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
– Lower Pleistocene deposits of the Belogorskaya rock series (a,alN2QIbl) 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. Those 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 Pleistocene alluvial formations (аQII) comprising the fourth (IV) above-floodplain terrace;

-

Upper Pleistocene alluvial formations (аQIII) comprising the second (II) and third (III) abovefloodplain terraces;

-

Holocene alluvial formations (аQIV) comprising the floodplain 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 structure 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
compositions. 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 represented 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 processes 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-gravelpebble 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 sloping 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 filled 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
underground facilities and filled open pit and mine workings) it is possible to find technogenic ground
material of considerable thickness.
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Legend

Figure 7.12 (a,b): Geological map of Amur Region17

17

http://www.hge.spbu.ru/images/stories/amur_geol.jpg
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Table 7.17: Structure of the upper part of the geological lithologic cross-section of the Project area selected for
construction of the Amur GPP (prepared on the basis of the materials of the engineering geological surveys)18

Age of the rocks
Era

Period

Epoch

Genesis and

Characteristics of rocks based on the findings

indexation of rocks

of geological engineering surveys*
Soil of the vegetation cover is common throughout
the subject area on the ground surface; its

Soil and vegetation cover

thickness is 0.1m to 0.6m; it is well developed as

(eQIV)

a result of soil formation processes (humus
accumulation, eluvial-iluvial differentiation of the
profile; internal soil weathering, gleyzation)
Common in engineering network channels; consist
of medium-grain sand with a low moisture
content, moderate density, grey-brownish and

Technogenic (tQIV)

yellow-brown; with a variable thickness not
exceeding 1.8 m; contains fragments of
construction materials and construction debris
(concrete, coal, slag), as well as gravel, crushed
stone and pebble (up to 15% by volume)
Common in some localized areas on flat parts of

Anthropogenic (Quaternary)

Cenozoic

watersheds; associated with boggy depressions;
represented by peat deposited from the day
Biogenic (bQIV)

surface downwards with a thickness of 0.6m to
2.0m; slightly decomposed peat (Ddp ≤ 20%)
consistent of mosses and lichens with root

Holocene

residues and seeds of higher plants.
A massive mantle covering watersheds and
slopes; represented by redeposited products of
sediments of the Belogorskaya and
Proluvial-deluvial
(pd QIV

Sazankovskaya rock series - poorly sorted sandgravel-pebble substrates with an admixture of silts
and clays; the thickness of the deposits varies
from 0.5m to 1.5m in flat and undulating
interfluve areas up to 4-5m at lower parts of
slopes.
Interlayers of sands, silty sands, gravel-pebble
and organogenic material of floodplain, streambed
and oxbow-lake facies; it comprises the floodplain
complex and the 1st above-floodplain terrace of
the river valleys.

Alluvial (аQIV)

The rocks of the streambed facies are represented
by gravel and sand-gravel material; the gravel
size is up to 5-7 cm, well rounded, of various
petrographic compositions.
The materials of the floodplain facies consist of
middle- or coarse-grained sands changing over to

18

Amur Gas Processing Plant. Stage 3.1. Auxiliary production facilities. Project design documentation. Technical report on the engineering surveys.

Section 1. Geodetic engineering surveys. Volume 2.1. Explanatory Note on geological engineering surveys. Code 4700П3-1.00.П.ИИ.ТХО-1.2.1.
Saratov. VNIPIgazdobycha, 2016
Amur Gas Processing Plant. Stage 3.1. Gas processing plant. Project design documentation. Technical report on the engineering surveys. Section 1.
Geodetic, geological and hydrometeorological engineering surveys. Volume 2.1.1. Explanatory Note on geological engineering surveys. Code
4700П3.6.П.ИИ.ТХО-19.1.2.1.1. Saratov. VNIPIgazdobycha, 2016
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Genesis and

Characteristics of rocks based on the findings

indexation of rocks

of geological engineering surveys*
gravel deposits and overlain by sandy silts and
clays 1.5m to 3.0m thick.
The oxbow-lake facies are represented by sandy
silts with lenses of clay and silty sands not more
than 1-3m thick, the terrace surface is seldom
boggy, in some places it is covered with a thin
peat layer.

Upper
Pleistocene

Alluvial (аQIII)

Middle
Pleistocene

Clays with interbeds of sand and gravel; compose
2dn and 3rd above-floodplain terraces.
Alternating layers of sands, clays and pebble

Alluvial (аQII)

ground; compose the 4th above-floodplain
terrace.

Lower

Deposits of Belogorskaya rock series represented

Pleistocene

primarily by sands of different grain sizes, sandy
silts and silty sands, less frequently by clays and

Pliocene

Alluvial and alluvial-

gravel in the form of thin lenses; comprises

deluvial

watersheds and slopes to the aggradational-

(a,adN2-QIbl)

denudational Amur-Zeya plain; constitute
conformable bedding over deposits of the
Sazankovskaya rock series; absolute elevations of
the rock series foot vary from +190m to +210m.
The deposits of the Sazankovskaya rock series are

Neogene

represented mainly by inequigranular sands with
gravel and pebble inclusions, gravel and pebble
ground containing a subordinate quantity of clay
and fine-grained sands; common throughout the
Miocene

Lacustrine-boggy

subject area; they occur horizontally over the

(lbN1sz)

washed-out surface of more ancient rocks; the
deposits outcrop to the day surface at the foot of
the steep walls of the Zeya, Bolshaya and Malaya
Pera River valleys; the absolute elevations of the
rock series foot vary from +120m to +160m; the
roof elevations vary from +190m to +210m.

7.3.3

Hydrogeology

According to the materials of the engineering surveys, the hydrogeological conditions of the area selected for
the planned Amur GPP facilities are characterized by an elevated level of underground water abundance and
extensive distribution of porous and porous-stratal water-bearing horizons:
-

The uppermost water-bearing horizon is associated with the alluvial Holocene deposits and its lateral
extension is limited therefore by the floodplain complex of the Zeya River and its tributaries; this
horizon has no aquifuge roof; the thickness of the horizon varies from 3m to 15m in the valleys of
Zeya tributaries and from 8m to 30m in the Zeya River valley. The water in this horizon is
unconfined and is closely connected with both surface waters and underground waters in the
underlying horizon. It is freshwater (salinity of up to 0.1 g/l) of hydro-carbonate facies; it is used for
water supply in the town of Svobodny despite its elevated iron and manganese contents (UstPerskoye water deposit);

-

Outside of the floodplain complex of the river valleys, the first water-bearing horizon is a combined
alluvial horizon associated with the deposits of the second and third above-floodplain terraces. The
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unconfined water of this horizon is exposed at a depth from 0.2-7m to 15-25m and is distributed
sporadically, because it accumulates above occasional aquifer formations, such as sandy silt and clay
lenses. The water-bearing horizon is recharged mainly by infiltration of atmospheric precipitation
and snowmelt water. Due to the mentioned factors, this horizon has a well defined seasonal
character and the water level varies from place to place. The chemical composition of water is
similar to that described above and the water is extensively used for non-centralized water supply
(mainly shallow wells for individual households). There are no consistent aquifuge strata at the foot
of this water-bearing horizon and it is therefore hydraulically connected with underground water in
the underlying rock series. Part of this water is discharged to the valley network of the area;
-

The second water-bearing horizon, i.e. the Miocene Sazankovsky aquifer, extends throughout the
subject area and is exposed at depths from 5-15m to 90m. The water is predominantly unconfined,
with non-uniform distribution of water reserves. Due to the fact that this aquifer is recharged to a
significant degree by downward infiltration, the water chemistry is rather similar to that in the
overlying water-bearing horizon. The aquifer discharges in a natural way to the hydrographic
network of the subject area. This aquifer is utilized extensively for water supply for the town of
Svobodny;

-

The third water-bearing horizon is associated with the Oligocene – Miocene Buzulinsky complex; it
does not have any aquifuge roof and is therefore hydraulically connected with the overlying
Sazankovsky horizon and has a free surface. The water salinity is higher: up to 0.2-0.3 g/l. Despite
high iron and manganese concentrations this aquifer is utilized as a water supply source for the town
of Svobodny and a number of rural residential settlements of the district. This aquifer is considered
to be the main water supply source for the facilities of the planned Amur GPP.

-

The water quality in the operated water-bearing horizon complies with the requirements specified in
SanPiN 2.1.4.1074-01 and has been confirmed by Experts' statement No.5593 of 13.10.2015 issued
by the Amur Oblast division of the Federal Center for Hygiene and Epidemiology.

Analysis of water samples collected from the uppermost water-bearing horizon during the preliminary preProject surveys has revealed the following important aspects of the chemical composition of water:
-

slightly alkaline or close to neutral medium reaction;

-

with regard to its total hardness the water is rated from very soft to moderately hard (0.32-3.05
mmol/l);

-

with regard to the macro-ionic composition the water is of calcium-magnesium hydro-carbonate
facies with low chloride and sulfate contents;

-

Elevated (exceeding the respective MPC value) total iron content (from 2 to 4 MPC) – this is a
specific feature of the natural geochemical background in the subject area;

-

Concentrations of most common pollutants in underground water samples collected in the
investigated area are safe from the environmental viewpoint (ammonia, nitrite, nitrate, copper, zinc,
lead, phosphate) or do not exceed the detection limit of the declared analytical methods (petroleum
hydrocarbons, benz(a)pyrene, nickel, cadmium, aluminium, mercury, phenols, arsenic, manganese,
molybdenum, cobalt, chromium, synthetic surfactants).

7.3.4

Exogenous Geological Processes

Several hazardous exogenous geological processes were identified in the process of the engineering surveys
conducted in the subject area proposed for construction of the Amur GPP facilities. The most typical of them
are erosion and aggradation processes, flooding and swamping. The subject area is located at the southern
boundary of the permafrost ground zone, which occurs in this area in the form of sporadic islands. According
to the drilling data, the permafrost ground is reported within relatively small areas in the boggy parts of the
Bolshaya Pera River valley under the stratum of biogenic accumulations with high heat-insulating properties.
Due to the localized occurrence of permafrost ground its role in development of hazardous exogenous
processes during the construction and operational phases of the Amur GPP Project has been neglected. At
the same time, seasonal cryogenesis and associated frost heaving of the ground within the freezing and
thawing zone are common throughout the entire subject area and have been taken into consideration in the
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process of the project design development similarly to the erosion and aggradational processes, flooding and
swamping
The erosion processes reported in the subject area are associated with the planar washout resulting in
formation of cavities and gullies.
The extent of erosion is influenced by the properties of the ground (its resistance to washing out) depending
on the particle size and mineral composition of rocks, volumetric mass, character of structural bonds and
moisture content; in case of the lack of vegetation cover it is determined exclusively by the degree of
resistance to washout. Most prone to washout are sands and silty sands. Clayey ground is washed out
depending on the degree of wetting. Erosion processes are common in river valleys.
Gully formation takes place in areas characterized by the distance to a knick point where erosion is initiated
and by the lack of any significant vegetation cover.
The Amur GPP site is located at elevations of 200-250m in a watershed area between the Zeya and Bolshaya
Pera Rivers. That area is characterized by a significant degree of dissection caused by erosion processes
(gullies, ravines, etc.). Almost half of the site area is covered by a gully network. The elevation amplitude
within the site boundaries reaches 55 m.
In general, the GPP site is encompassed at its north and south by rather long gullies. The northern side of
the site is located along the Ono gully, the depth of which is 40-50 m; the southern gully wall is located
directly on the site and is dissected by minor gullies and ravines up to 8-12 m deep, forming a specific area
named Gavrovsky Stanovik. A long gully up to 10-15m deep is located along the southern side of the site
with minor erosion rills and ravines at both sides. There are also some gullies 10m to 20m deep in the
central part of the site.
In most cases the streambeds of gullies are located outside of the site boundaries. In some places however,
streambeds of gullies are located within the site boundaries, in particular in the northern part of the site
(from ВУ 1001 to Т.1011 and from Т.1014 to Т.1015). In the southern part of the site the streambed of a
gully is partially located within the site boundaries near T.1035. The major gullies running along the
northern and southern site boundaries end perpendicularly at a larger gulch up to 1 km long. In the center
of the site there is a gully stretching from east to west in parallel to the northern and southern site
boundaries. Virtually all gullies located within the GPP site outlines were dry and without any watercourse
flow at the time of the survey. Only a gully located at a distance of approximately 500m south-west of the
site (from ВУ 1051) was boggy and with groundwater discharge in the form of a water spring forming a
nameless creek.
Minor gullies incise deeply into the terrain with elevation differences up to 35 m; they are forested and
covered with sod. Steep and barren of vegetation are only some localized small gullies approximately 50 m
long; this type of gullies is less common and existing only in the north-western part of the site.
According to Annex B to SNiP 22-01-95, the hazard category of the subject area with regard to planar and
gully erosion processes (30% to 50% of the area) is rated as 'hazardous'.
Shallow groundwater occurrence and flooding. Fluctuation of the underground water levels and regime
in the uppermost water-bearing horizon with especially well pronounced seasonal variations and variations
from year to year is typical for the area planned for construction of the Amur GPP facilities. The ground in
some areas is naturally saturated with water: the groundwater level is not deeper than 3 m from the ground
surface or the groundwater could directly affect basements and foundations of the planned buildings and
structures due to the depth of their construction.
Potentially prone to water-logging are some localized areas, which in general are favorable for construction,
but where the groundwater level might rise during the construction or operation of a facility and disturb the
normal operating conditions. The main cause of a potential groundwater level rise may be infiltration of
intensive atmospheric precipitation during the spring-autumn period, the inadequately organized surface
runoff drainage and technogenic leakage from underground water pipelines, as well as hydro-melioration
activities undertaken in the adjacent farmland areas.
According to the long-term hydrogeological forecasts and taking into consideration the unfavorable
conditions, such as wetting of the ground within the aeration zone, a new technogenic water-bearing horizon
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and technogenic underground water regime conditions facilitating water logging of the ground would be
created. The water level in the lower reaches of the Zeya River is influenced by the operating water reservoir
of the Zeya hydroelectric power station (located at a distance of 430 km upstream of the subject area),
which will prevent development of seasonal freshets and flash floods.
The hydrographic network in the subject area is characterized by a density in the order of 0.05 to 0.1
km/km2. A major part of creeks flow into one of the two tributaries located on the right bank of the Zeya
River, i.e. Bolshaya Pera and Gashchenka rivers. Water flow through seasonal creeks takes place only
during the period of spring flood and in case of flash floods caused by heavy rainfall, as well as in case of
high water level during the low-water season. Water flows through gullies and runoff rills only during spring
floods and flash floods. The relatively poor development of the river network is attributed to an elevated
degree of water permeability of the deposits (predominantly sands and pebble ground) of the aeration zone.
In localized areas with shallow occurrence of rocks with low seepage properties and with the presence of
depressions in the terrain structure, bogging is in progress and this type of areas accounts for as much as
20% of the total subject area.
The Amur GPP site is situated outside of the zones prone to flooding by major watercourses; only major
gullies are located in the vicinity of the site. In most cases, the streambeds of the gullies are located outside
of the site, crossing partially only the corners of the site, especially at its southern boundary. In certain
cases, streambeds of some gullies are located within the site, in particular in its northern part (from ВУ 1001
to Т.1011, and from Т.1014 to Т.1015). In the southern part of the site, a gully streambed is located within
the site near T.1035. Those major gullies running along the northern and southern site boundaries end
perpendicularly at a larger gulch up to 1 km long. In the center of the site there is a gully stretching from
east to west parallel to the northern and southern site boundaries. Virtually all gullies located within the GPP
site outlines were dry and without any watercourse flow at the time of the survey. Only a gully located at a
distance of approximately 500m south-west of the site (from ВУ 1051) was boggy and with groundwater
discharge in the form of a water spring forming a nameless creek.
The main cause of a potential groundwater level rise may be infiltration of intensive atmospheric
precipitation during the spring-autumn period, inadequately organized surface runoff drainage and
technogenic leakage from underground water pipelines.
In conformity with the typification criteria of underflooding according to Annex 'И' to SP 11-105-97 (Part II),
the subject area is categorize as follows:


an area prone to underflooding due to natural conditions (Category (I-A);



an area potentially prone to underflooding as a result of unpredicted technogenic impacts (Category
II-B1).

In order to ensure normal operation of the planned facilities, it is required to plan appropriate measures for
engineering protection against underflooding (in conformity with SNiP 2.06.15–85 and SP 116.13330.2012).
In the process of design development for buildings and constructions, appropriate water protection
measures should be foreseen in areas with soils sensitive to changes in the moisture content, and namely:


adequate layout of the sites;



vertical profile of the area ensuring surface water discharge;



provision of drainage, groundwater cutoff and shield structures;



installation of water pipelines in special channels or at safe distances from the facilities and
monitoring arrangements to prevent water leakage.

Out of the planned project facilities most sensitive to underflooding (i.e. groundwater level rise) are facilities
to be constructed in riverside zones (jetty on the Zeya River), right-of-way strips for linear engineering
facilities in watercourse crossing areas, and facilities to be constructed in the floodplains of the Zeya,
Gashchenka and Bolshaya Pera rivers. Localized zones of perched aquifer are characteristic to different
degrees for the entire subject area due to the barrage effect of embankments, re-distribution of the surface
and subsurface streams, leakage of water pipelines. The main AGPP site and other facilities located within
the terrace complexes on the right bank of the Zeya River would be exposed to underflooding less frequently
and with least amplitudes due to the relatively favorable drainage properties to the terraces and the ground
with high seepage rates, as well as the presence of a gully network serving as natural drains.
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Seasonal ground heave accompanies the seasonal ground freezing. Ground freezing starts with the
transition of the average daily temperatures to the range below the freezing point during the first 10-day
period of October; the ground freezing depth is dependent on the lithologic composition of the subsurface
ground layer, their moisture content prior to the beginning of winter and the snow accumulation regime.
Seasonal ground heave is common throughout the subject area and depends mainly on the geological
structure and moisture content of the ground. It is more intensive in boggy areas (i.e. in areas with a least
degree of the ground surface dissection) composed of sandy silt deposits. The least ground freezing depth is
reported on hillsides and in watershed areas where the ground has the lowest moisture content and is
composed often of soils not prone to frost heave.
The normative freezing depth has been calculated on the basis of the climatic data recorded at the Svobodny
weather station.
The normative freezing depth is determined using the methodology specified in SP 22.13330.2011 (updated
revision of SNiP 2.02.01-83) taking into account the ground lithology and the average monthly temperatures
below the freezing point during the winter. The normative seasonal ground freezing depth according to
Formula (5.3) of SP 22.13330.2011 and SNiP 23.01-99 is 2.3 m for clay and sandy silts, 2.7 m for silty
sands, fine-grained and dust-like sand and 2.9 m for gravelly sands of coarse and medium grain size.
According to SP 25.13330.2012, the normative seasonal ground freezing depth is equal to 2.49 m for clay
and sandy silts, 2.74 m for silty sands, fine-grained and dust-like sands and 2.96 m for gravelly sands of
coarse and medium grain size.
In conformity with Annex B to SNiP 22-01-95, the hazard category of natural ground heave processes
(potentially affected area of 10% to 75%) is assessed as 'hazardous'. In the process of construction it is
possible that the frost heave processes would intensify and it is required therefore to foresee measures
aimed at protecting the networks to be constructed.
7.3.5
Facilities

Site-specific Engineering Geological Conditions in Areas Selected for Construction of Amur GPP

The geological, geomorphologic and hydrogeological conditions in the Project area described in Sections
7.3.1-7.3.4 are in general favorable for construction of the planned Amur GPP facilities with due
consideration of certain local constraints requiring application of specific construction technologies and
materials.
The local engineering geological conditions of the sites selected for individual GPP facilities and the
associated infrastructure are characterized below on the basis of the materials of the engineering surveys.
Amur GPP Site
The engineering geological surveys within the subject area were carried out in July-October 2014. In the
course of the surveys, 117 boreholes 20.0m to 48.0m deep were drilled at the Amur GPP site.
The geological structure of the site is composed of alluvial Pliocene – Lower Pleistocene deposits (aN2-Q1)
represented by consolidated clays prone to heaving; consolidated sandy silts; semi-consolidated sandy silts;
semi-consolidated slightly heaving sandy silts; sandy silts of low, high and fluid plasticity; consolidated and
plastic silty sands; dust-like sands of medium density with a low moisture content; fine-grained dense sands
with a low moisture content; water-logged fine-grained sands of medium density; medium-grained sands of
medium density with a low moisture content, moist and water-logged; medium-grained dense and moist
sands; coarse-grained sands, dense and of medium density, loose and with a low moisture content; coarsegrained water-logged sands of medium and high density; gravelly sands of medium density with a low and
high moisture content and water-logged. The thickness of the alluvial Pliocene – Lower Pleistocene deposits
varies from 17.8m to 47.8m. The above deposits are overlain by the soil and vegetation cover 0.1m to
0.7m thick.
Jetty on the Zeya River
The engineering geological surveys within the subject area were carried out in November-December 2014.
In the course of the surveys, 12 boreholes 25.0m deep were drilled at the river jetty site on the Zeya River.
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The geological structure of the site is composed of alluvial-lacustrine deposits (alQIV) and organomineral
deposits (bQIV) represented by loose moist sands and dust-like sands of medium density; highly plastic
clays; sandy silts of high and fluid plasticity and fluid sandy silts. The thickness of the alluvial-lacustrine and
organomineral deposits varies from 2.8m to 10.6m. They are underlain by Neogene deposits (NSZ)
represented by moist and water-logged gravel and pebble ground. On the ground surface the above
deposits are overlain by the soil and vegetation cover 0.2m to 0.4m thick.
SDIW Landfill
The engineering geological surveys within the subject area were carried out in September 2014. In the
course of the surveys, 16 boreholes 15.0m deep were drilled at the landfill site.
The geological structure of the site is composed of alluvial Pliocene – Lower Pleistocene deposits (aN2-Q1)
and lacustrine-alluvial deposits (alN2-Q1) represented by semi-hard clays; consolidated and semiconsolidated sandy silts of high, low and fluid plasticity; plastic and fluid consolidated silty sands; dust-like
sands of medium density with a low moisture content; loose moist and water-logged dust-like sands; finegrained dense sands with a low moisture content; fine-grained sands of medium density moist and waterlogged; medium-grained sands with a low moisture content and water-logged; coarse-grained sands of
medium density with a low moisture content and water-logged; coarse-grained dense and moist sands; and
water-logged coarse-grained and gravelly sands of medium density. The thickness of the alluvial deposits
varies from 14.7m to 14.8m. On the ground surface the above deposits are overlain by a soil and vegetation
cover layer 0.2m to 0.3m thick.
Railway station“'Zavodskaya”
The engineering geological surveys within the subject area were carried out in November 2014 – March
2015. In the course of the surveys, 100 boreholes 6.0m to 35.0m deep were drilled at the railway station
site.
The geological structure of the site is composed of alluvial deposits (aQ) represented by consolidated sandy
silts of low plasticity; consolidated plastic silty sands; dust-like, fine-, medium-, coarse-grained and gravelly
sands of medium density with a low moisture content; medium- and coarse-grained dense sands with a low
moisture content; moist medium- and coarse-grained sands of medium density; dense and moist mediumgrained sands; water-logged medium-grained sands of medium density; gravelly ground with sand filling
with a low moisture content. The thickness of the alluvial deposits varies from 5.8m to 43.7m. At the
ground level they are overlain by a soil and vegetation cover 0.1m to 0.3m thick.
Boreholes Nos. 336, 337, 338 and 350 exposed a technogenic ground layer 0.3m to 1.7m thick composed of
fine- and medium-grained sands with a low moisture content and sandy silt.
Right-of-way strip for the access railway track for non-public use of Category I from the existing
railway station “Ust-Pera” to the AGPP
The engineering geological surveys within the subject area were carried out in November 2014 – February
2015. In the course of the surveys, 61 boreholes 5.0m to 25.0m deep were drilled in the right-of-way area.
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated sandy silts of low plasticity; consolidated plastic silty sands; medium-grained dense sands
with low moisture content and water-logged; dense coarse-grained sands with a low moisture content;
medium- and coarse-grained sands of medium density with a low moisture content, moist and water-logged;
gravelly sands of medium density with a low moisture content; gravelly ground with sand filling with a low
moisture content. The thickness of the alluvial deposits varies from 2.7m to 23.5m. At the ground level
they are overlain by a soil and vegetation cover 0.1m to 0.4m thick.
Boreholes Nos. 17ж, 18ж, 45ж, 46ж, 47ж and 48ж exposed a technogenic ground layer with sand filling of
>30% 1.5m to 2.0m thick.
Borehole No.31-1ж exposed an organic ground layer composed of water-logged highly decomposed peats
1.7m thick.
Boreholes Nos. exposed an organomineral ground layer composed of consolidated sandy silts with a low
content of organic matter 0.8m to 2.0m thick.A specific feature of the engineering geological conditions of
the railway right-of-way zone is localized occurrence of permafrost ground identified in the course of the
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surveys within the floodplain complex of the Bolshaya Pera River valley in the area of the planned bridge.
The horizon of present-day biogenic deposits is underlain by alternating layers of frozen moderately
decomposed peat (up to 3 m thick), frozen icy alluvial sandy silts and sands (approximately 10m thick). An
ice layer 0.3m thick has been reported at a depth of 6.8 m in one of the boreholes (No.384-4).
Site for the WWTF
The engineering geological surveys within the subject area were carried out in September 2014. In the
course of the surveys, 20 boreholes 15.0m deep were drilled at the site for the WWTF.
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated sandy silts of low, high and fluid plasticity; consolidated and plastic silty sands; dust-like,
medium- and coarse-grained and gravelly sands of medium density with a low moisture content;
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated sandy silts of low, high and fluid plasticity; consolidated and plastic silty sands; dust-like,
medium- and coarse-grained and gravelly sands of medium density with a low moisture content; moist fineand coarse-grained and gravelly sands of medium density; dense fine-grained sands with a low moisture
content; water-logged fine-, medium- and coarse-grained sands of medium density; loose medium- and
coarse-grained sands with a low moisture content.
The thickness of the alluvial deposits varies from 14.6m to 14.8m. At the ground level they are overlain by
a soil and vegetation cover 0.2m thick.
Boreholes Nos.14с284 and 14с278 exposed organic deposits in the form of lenses in the middle and lower
parts of the cross-section composed of moderately decomposed water-logged peats 0.2m thick.
Linear engineering facilities between individual sites (Aerial 10kV power transmission lines (2
lines) from the GPP each 9.5 km long; medium-pressure gas pipeline (G2) 0.1 km long; water
pipeline from the GPP 9.7 km long; sewer line from the GPP 9.8 km long)
The engineering geological surveys within the subject area were carried out in October-November 2014. In
the course of the surveys, 48 boreholes 5.0m to 20.0m deep were drilled along the routes of the above
engineering lines.
The geological structure of the area is composed of alluvial deposits (aQ) represented by semi-consolidated
clays; consolidated and semi-consolidated sandy silts of low, high and fluid plasticity; consolidated plastic
and fluid silty sands; dust-like, fine-, medium- and coarse grained and gravelly sands of medium density
with a low moisture content; fine-grained sand of medium density and water-logged coarse-grained sands;
loose medium- and coarse-grained sands with a low moisture content.
The thickness of the alluvial deposits varies from 4.7m to 19.7m. At the ground level they are overlain by a
soil and vegetation cover 0.1m to 0.3m thick.
AMR from the existing motor road to the town of Svobodny to the provisional riverside jetty site,
6.3 km long
The geological engineering surveys were conducted along the motor road route in October-November 2014
and 21 boreholes were drilled to a depth of 5.0m to 18.0 m.
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated clays; consolidated and semi-consolidated sandy silts of low, high and fluid plasticity;
consolidated plastic and fluid silty sands; dust-like and fine-grained sands of medium density with a low
moisture content; moist medium-grained and gravelly sands of medium density; water-logged fine- and
medium-grained and gravelly sands of medium density; moist gravelly ground; water-logged gravelly and
pebble ground.
The thickness of all above deposits varies from 4.0m to 4.6m. At the ground level they are overlain by a soil
and vegetation cover 0.1m to 0.3m thick.
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Boreholes Nos.14х037 and 14х039 exposed a technogenic ground layer 0.4m to 1.0m thick.
AMR #1, Category III, to the Amur GPP site, 6.3 km long
The geological engineering surveys were conducted along the motor road route in October-November 2014
and 25 boreholes were drilled to a depth of 5.0m to 12.0 m.
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated clays; consolidated and semi-consolidated sandy silts of low, high and fluid plasticity;
consolidated and semi-consolidated silty sands; dust-like, fine-, medium-, coarse-grained and gravelly sands
of medium density with a low moisture content; moist medium-grained and gravelly sands of medium
density; coarse-grained dense sands moist and with a low moisture content; medium-grained sands and
loose coarse-grained sands with a low moisture content; moist fine-grained sands of medium density;
water-logged medium- and coarse-grained and gravelly sands of medium density.
The thickness of the above deposits varies from 4.8m to 11.7m. At the ground level they are overlain by a
soil and vegetation cover 0.1m to 0.3m thick.
Sewer line from the WWTFto the discharge outlet to the Bolshaya Pera River, 15.1 km long; aerial
power transmission lines (2 lines) between sites, 10 kV, each 14.9 km long; water pipeline route
from the No.1 water abstraction facility to the GPP, 24.3 km long
The geological engineering surveys were conducted along the above routes in September-November 2014
and 54 boreholes were drilled to a depth of 5.0m to 15.0 m.
The geological structure of the area is composed of alluvial deposits (aQ) represented by consolidated and
semi-consolidated clays; consolidated and semi-consolidated sandy silts of low, high and fluid plasticity;
consolidated plastic and fluid silty sands; dust-like, fine-, medium- and coarse-grained and gravelly sands of
medium density with a low moisture content; dense medium-grained sands with a low moisture content;
moist dense coarse-grained sands; moist medium- and coarse-grained and gravelly sands of medium
density; loose medium- and coarse-grained sands with a low moisture content; moist fine-grained sands of
medium density; water-logged fine-, medium- and coarse-grained and gravelly sands of medium density;
moist gravelly ground; water-logged gravelly and pebble ground.
The thickness of the above deposits varies from 4.7m to 14.9m. At the ground level they are overlain by a
soil and vegetation cover 0.1m to 0.3m thick.
Specific ground types common in the right-of-way strips for the planned linear facilities include technogenic
ground up to 1.5m thick (reported in borehole No.14г028), water-logged organogenic accumulations up to
0.6m thick (slightly decomposed peat, reported in borehole No.15c032) and cold (without ice, but with
temperatures below the freezing point) silty sands and sands of medium grain size along the route of the
sewer line between points PK13+35 and PK16 at a depth of 0.2m to 6.8m.
Site for a residential microdistrict
The geological engineering surveys were conducted along the above routes in August-October 2014 and 59
boreholes were drilled to a depth of 25.0 m.
The geological structure of the area is composed of alluvial Pliocene – Lower Pleistocene deposits (aN2-Q1)
and lacustrine-alluvial deposits (alN2-Q1) represented by water-logged highly decomposed peats;
consolidated and semi-consolidated clays of low plasticity; consolidated and semi-consolidated sandy silts of
low and high plasticity; plastic and fluid consolidated silty sands; dust-like sands of medium density with a
low moisture content; moist and water-logged loose dust-like sands; dense fine-grained sands with a low
degree of saturation with water; fine-grained sands of medium density with a moderate degree of saturation
with water and water-logged; medium-grained sands of medium density with a moderate degree of
saturation with water and water-logged; coarse-grained sands of medium density with a low moisture
content and water-logged; moist dense coarse-grained sands; gravelly sands of medium density with a low
moisture content, moist and water-logged; water-logged gravelly ground.
The thickness of the above deposits varies from 23.5m to 25.0m. At the ground level they are overlain by a
soil and vegetation cover 0.1m to 0.3m thick.
Boreholes No.14х013-14ж252 exposed a technogenic ground layer 1.5m thick.
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General seismic activity

The intensity of the earthquakes in the subject region is indicative of most recent tectonic movements,
especially at the border of the minor Amur plate. The main cause of seismic activity in the Amur region
(including Amur Oblast) is the heterogeneity of tectonic regions and systems in combination with active
long-living faults, i.e. Stanovaya, North-Tukuringrskaya, South-Tukuringrskaya, Gilyuyskaya, Kukanskaya,
Tastakhskaya and other fault zones.
The seismic zoning map of the RF territory (OSR-97) has a status of a normative document of the national
significance19. A map set consisting of three maps (Scale 1:8,000,000) permits an assessment of the seismic
hazard degree for facilities with a different lifecycles and responsibility categories at three levels reflecting
the estimated intensity of seismic IT shocks expected in a given area in accordance with the MSK-64 scale20
with a preset level of probability, p (%), during a certain time interval, t (in this particular case t = 50
years), for average type of grounds (ground of Category II according to the construction norms SP
14.13330.2014):


Map OSR-97-A reflects 10% probability of an earthquake during a period of 50 years at any
point of a given zone with an intensity equal to the number of points indicated on the map for this
zone or having a higher value. This corresponds to an occurrence rate of such event equal to once
per T = 500 years.



Map OSR-97-B reflects 5% probability of an earthquake during a period of 50 years at any point
of a given zone with an intensity equal to the number of points indicated on the map for this zone or
having a higher value. This corresponds to an occurrence rate of such event equal to once per T =
1,000 years.



Map OSR-97-C reflects 1% probability of an earthquake during a period of 50 years at any
point of a given zone with an intensity equal to the number of points indicated on the map for this
zone or having a higher value. This corresponds to an occurrence rate of such event equal to once
per T = 5,000 years.

The document SP 14.13330.2014 specifies that the OSR-97-A map is applicable for general construction
and the OSR-97-B and OSR-97-C maps are applicable for construction of a high and very high degree of
responsibility, respectively. The OSR-97-A map indicates the magnitude of probable seismic events in terms
of a number of points, which is applicable for calculation of seismic load on a facility to be constructed with
an appropriate adjustment for the site-specific ground conditions21. The map OSR-97-C provides the
following assessment for the input value of seismic hazard for medium type of ground conditions (ground of
Category II according to SP 14.13330.2014) at the Amur GPP site: 7 points with an average occurrence
period of T = 5,000 years (Figure 7.13).

SP 14.13330.2014 Construction in seismic zones; SNiP II-7-81* (updated SNiP II-7-81* "Construction in seismic zones" (SP 14.13330.2011) (with
Amendment No.1)
19

20

Seismic intensity scale MSK-64 named after S.V. Medvedev (Moscow), W. Sponheuer (Jena,) and V.Karnik (Prague).

Basic principles and methodology for plotting of OSR-97 maps in a more full version are presented in numerous publications of a large group of
authors (responsible OSR-97 map editor V.I. Ulomov - http://seismos-u.ifz.ru).
21
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Figure 7.13 Fragment of OSR-97-C map for Amur Region

Earthquakes occur especially frequently at junctions of diverse geological structures and along faults.
Horizontal movements of the Earth's crust from 1 mm to 20 mm per year have been recorded. In many
mountainous areas of the Amur Region, traces of rockfall are evident, which had been caused by seismic
events during a few hundreds of years22. Reliable measured data is available with regard to the earthquakes
occurred in the following years: 1865, 1914 and 1924 in the lower reaches of the Amur river; 1911, 1972,
1973 and 1977 in the mountain system of Tukuringra-Dzhagdy; 1888 and 1970 at the Bedzhal mountain
ridge; and in 1975 and 1983 at the Selemdzha mountain ridge.
During the historic time, a few severe earthquakes having a magnitude from 7 to 10 (according to the 12point scale) have been reported. In the southern districts of the subject region the probability of severe
earthquakes is low23.
The largest macroseismic effect reported in the Maritime Province and Amur region reached 7.0-8.0 points
on the seismic scale MSK-64 in case of four earthquake events: (1) 02.07.1902, M = 6.6, h = 20, I0 = 8.0
points (eastern side of Laoelin ridge); (2) Khankan, 15.08.1967,M = 5.0, I0 = 7.0-8.0 points; (3) Zeya,
02.11.1973,M = 5.5-5.8, I0 = 7.0-8.0 points; (4) Maritime Province, 13.11.1990, M = 6.8, h = 16 km, I0 =
8.0 points. Only one of the above earthquakes (Zeya earthquake) occurred in the Khingan-Bureya District
(Figure 7-18) (02.11.1973, M = 5.5-5.8, I0 = 7.0-8.0 points with a depth of the epicenter h = 5-10 km).
This earthquake took place in a sparsely populated mountainous region, with an epicenter located at the
southern side of the Turguringra mountain ridge at a distance of 120 km north-west of the town of Zeya.
Major rockfall processes were reported in the Pleistocene zone (30 km upstream of the Tynda River) and the
ice on the river was broken. The magnitude of the earthquake exceeded 7.0 points. The maximum distance,
at which the earthquake could be perceived reached 280 km. The total area affected by the shocks
amounted to 101,000 km2, the attenuation coefficient across the geological structures was equal to 0.7
(Leonov et al., 1977). The isoseist map plotted on the basis of the data recorded at 40 points and 12 postal
messages (Figure 7.14) shows the affected area outlined by isoseist ellipses of 3.0 to 7.0 points and
oriented along the NW-SE direction.

22
23

DammerA.E. FarEastern seismic zone. Geography of the Russian Far East, Issue 9, Khabarovsk, 1971. pp. 104-114
Seismic zoning of East Siberia and its basic geological and geophysical principles. Edited by V.P. Solono, Novosibirsk, Nauka, 1977.
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Figure 7.14: Map of earthquake epicenters in Khingan-Bureya District in 1490-2008

(I) Classification by magnitudes M=MLH; (II) epicenter depth, h; (III) Seismic stations:
(1) regional; (2) digital; (IV) the area selected for the planned construction24

Parameters of seismic hazards for all buildings and structures located within the outlines of the main
production site of the Amur GPP, including the storage facilities and railway infrastructure facilities located
within the fenced area of the Amur GPP site (4th stage of construction phase) have been assessed as 8
points and as 7 points for all other facilities located outside of the main Amur GPP site. No traces of any
active geological faults have been identified in the area of the planned construction and within a range of
100 km (Figure 7.15).
In 2015, studies were carried out to develop seismic micro-zoning of the sites selected for construction of
the Amur GPP facilities25.

Technical report on engineering surveys. Objectives of pioneer significance. Seismological and seismotectonic investigations and seismicmicrozoning of the subject area. Vol.1.1. Explanatory Note 4700ИЗ.3.П.ИИ.ТХО-7.1.1, VostSibTISIZ, 2015.
24

25

Technical report on engineering surveys. Objectives of pioneer significance. Seismological and seismotectonic investigations and seismic micro-

zoning of the subject area. Vol.1.1. Explanatory Note 4700ИЗ.3.П.ИИ.ТХО-7.1.1, VostSibTISIZ, 2015.
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Figure 7.15: Location of the Amur GPP construction sites within the system of active geological faults of the region.
White lines indicate reliably proven active faults (solid lines) and potentially active faults (dotted lines). The yellow
triangle shows the boundaries of topographic page in a scale 1:1000

An analysis of the data collected in the process of geological, tectonic, neo-tectonic and seismic studies, as
well as interpretation of satellite images has indicated that the baseline level of seismic activity within the
subject area assuming the average values of the transverse velocities in the layer conveying seismic impact
of intense earthquakes to be 300 m/s for earthquake occurrence frequency of once per 500 years (Map A),
once per 1,000 years (Map B) and once per 5,000 years (Map C) is as follows:
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The analysis of the data relating to propagation of active tectonic faults in the subject region and interpretation
of remote sensing materials have indicated that there are no signs of any active faults within the area selected
for the project implementation and within a range of 100 km.
7.3.7

Seismic ground conditions of sites and selection of standard ground types

The seismic activity at the construction sites is determined by both the baseline seismicity of the region and
the site-specific conditions, including geological engineering conditions: lithologic characteristics of the
ground, their thickness, physical and mechanical properties, degree of water saturation, permafrost
conditions.
In connection with the diversity of the geological engineering conditions of the Project sites, the data relating
to the geological zoning on the basis of seismic activity parameters were used for the assessment. The
following principles were adopted for schematization of the geological engineering and seismic conditions of
the site26:


Grounds of Category I: increment of seismic intensity ∆I = –1 point;



Grounds of Category II: ∆I = 0 point;



Grounds of Category III: ∆I = +1 point

SP 14.13330.2014 Construction in seismic zones; SNiP II-7-81* (updated SNiP II-7-81* "Construction in seismic zones" (SP 14.13330.2011) (with
Amendment No. 1)
26
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Identification of quasi-uniform sites and their unification to form zones with certain increments of seismic
intensity was performed in conformity with the requirements specified in Table 1 of SP 14.13330.2014
including the remarks to the Table taking into account the lithologic composition of the ground prevailing in
the upper 30m thick layer of the cross-section (for the GPP site, jetty on the Zeya River, railway station
”Zavodskaya” and the residential settlement area), as well as the conditions of the ground and the
underground water level. For the landfill site, the site of the WTTF and the area of the right-of-way strips for
linear engineering facilities, the seismic ground condition was assessed down to a depth of 10 m according
to SNiP II-7-81, because the geological cross-section for those areas was studied to a maximum depth of 20
m.
In order to calculate the increments of seismic intensity, the average normative values for soils classified as
Category II according to RSN 60-86 have been adopted including the following parameters: Vp = 600 m/s,
Vs = 300 m/s, р = 1.75 g/cm3. The final characteristics of seismic hazard are presented below with due
consideration of the seismic conditions of the respective sites for individual facilities and groups of facilities
to be constructed within the framework of the Amur GPP Project.
Amur GPP Site
1. The seismic hazard parameters at the GPP site for a period of T=1,000 (OSR-97B Map) are as follows:
increment of intensity varies for the day surface from -0.5 to 0.7 point of magnitude; seismic hazard for
the ground from 6.2 to 7.4 points of magnitude; maximum (peak) acceleration for the horizontal
component 0.08-0.12 g; the maximum period of the reaction spectrum 0.52-1.45 seconds.
2. The seismic hazard parameters at the GPP site for a period of T=5,000 (OSR-97C Map) are as follows:
increment of intensity varies for the day surface from -0.5 to 0.7 point of magnitude; seismic hazard for
the ground from 6.9 to 8.1 points of magnitude; maximum (peak) acceleration for the horizontal
component 0.08-0.19 g; the maximum period of the reaction spectrum 0.52-1.45 seconds.
3. The seismic hazard parameters at the GPP site for a period of T=1,000 (OSR-97B Map) after modification
of the day surface relief are as follows: maximum (peak) acceleration for the horizontal component 0.080.12 g; the maximum period of the reaction spectrum 0.70-1.40 seconds.
4. The seismic hazard parameters at the GPP site for a period of T=5,000 (OSR-97C Map) after modification
of the day surface relief are as follows: maximum (peak) acceleration for the horizontal component 0.090.17 g; the maximum period of the reaction spectrum 0.70-1.40 seconds.
5. The seismic hazard parameters at the GPP site for a period of T=1,000 (OSR-97B Map) from an absolute
elevation of 216.0m are as follows: maximum (peak) acceleration for the horizontal component 0.070.11 g; the maximum period of the reaction spectrum 0.54-1.40 seconds.
6. The seismic hazard parameters at the GPP site for a period of T=5,000 (OSR-97C Map) from an absolute
elevation of 216.0m are as follows: maximum (peak) acceleration for the horizontal component 0.070.17 g; the maximum period of the reaction spectrum 0.54-1.40 seconds.
Jetty on the Zeya River
1. The seismic hazard parameters at the jetty site on the Zeya River for a period of T=1,000 (OSR-97B
Map) are as follows: increment of intensity varies for the day surface from -0.1 to 0.0 point of
magnitude; seismic hazard for the ground from 6.6 to 6.7 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.09-0.12 g; the maximum period of the reaction spectrum
0.68-1.35 seconds.
2. The seismic hazard parameters at the jetty site on the Zeya River for a period of T=5,000 (OSR-97C
Map) are as follows: increment of intensity varies for the day surface from -0.1 to 0.0 point of
magnitude; seismic hazard for the ground from 7.3 to 7.4 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.11-0.15 g; the maximum period of the reaction spectrum
0.80-1.50 seconds.
SDIW Landfill Site
1. The seismic hazard parameters at the landfill site for a period of T=1,000 (OSR-97B Map) are as follows:
increment of intensity varies for the day surface 0.0 point of magnitude; seismic hazard for the ground
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6.7 points of magnitude; maximum (peak) acceleration for the horizontal component 0.07-0.09 g; the
maximum period of the reaction spectrum 0.76-1.95 seconds.
2. The seismic hazard parameters at landfill site for a period of T=5,000 (OSR-97C Map) are as follows:
increment of intensity varies for the day surface 0.0 point of magnitude; seismic hazard for the ground
7.4 points of magnitude; maximum (peak) acceleration for the horizontal component 0.11-0.14 g; the
maximum period of the reaction spectrum 0.76-1.95 seconds.
Railway station ”Zavodskaya”
1. The seismic hazard parameters at the “Zavodkaya” railway station site for a period of T=500 (OSR-97A
Map) are as follows: increment of intensity varies for the day surface from -0.2 to -0.1 point of
magnitude; seismic hazard for the ground from 6.1 to 6.2 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.07-0.08 g; the maximum period of the reaction spectrum
0.72-1.35 seconds.
2. The seismic hazard parameters at the “Zavodkaya” railway station site for a period of T=1,000 (OSR-97B
Map) are as follows: increment of intensity varies for the day surface from -0.2 to -0.1 point of
magnitude; seismic hazard for the ground from 6.5 to 6.6 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.09-0.10 g; the maximum period of the reaction spectrum
0.52-1.45 seconds.
3. The seismic hazard parameters at the “Zavodkaya” railway station site for a period of T=5,000 (OSR-97C
Map) are as follows: increment of intensity varies for the day surface from -0.2 to -0.1 point of
magnitude; seismic hazard for the ground from 7.2 to 7.3 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.08-0.17 g; the maximum period of the reaction spectrum
0.52-1.45 seconds.
Right-of-way strip for the access railway track for non-public use of Category I from the existing
railway station “Ust-Pera” to the AGPP site
1. The seismic hazard parameters of the right-of-way strip for the access railway track for a period of
T=500 (OSR-97A Map) are as follows: increment of intensity varies for the day surface from -0.3 to 0.9
point of magnitude; seismic hazard for the ground from 6.0 to 7.2 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.07-0.08 g; the maximum period of the reaction spectrum
0.72-1.35 seconds.
2. The seismic hazard parameters of the right-of-way strip for the access railway track for a period of
T=1,000 (OSR-97B Map) are as follows: increment of intensity varies for the day surface from -0.3 to 0.9
point of magnitude; seismic hazard for the ground from 6.4 to 7.6 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.09-0.10 g; the maximum period of the reaction spectrum
0.52-1.45 seconds.
3. The seismic hazard parameters of the right-of-way strip for the access railway track for a period of
T=5,000 (OSR-97C Map) are as follows: increment of intensity varies for the day surface from -0.3 to 0.9
point of magnitude; seismic hazard for the ground from 7.1 to 8.3 points of magnitude; maximum (peak)
acceleration for the horizontal component 0.08-0.17 g; the maximum period of the reaction spectrum
0.52-1.45 seconds.
Site for the WWTF
1. The seismic hazard parameters for the WTTF site for a period of T=1,000 (OSR-97B Map) are as follows:
increment of intensity varies for the day surface from -0.3 to 0.3 point of magnitude; seismic hazard for
the ground from 6.4 to 7.0 points of magnitude; maximum (peak) acceleration for the horizontal
component 0.08-0.12 g; the maximum period of the reaction spectrum 0.78-1.95 seconds.
2. The seismic hazard parameters for the WTTF site for a period of T=5,000 (OSR-97C Map) are as follows:
increment of intensity varies for the day surface from -0.3 to 0.3 point of magnitude; seismic hazard for
the ground from 7.1 to 7.7 points of magnitude; maximum (peak) acceleration for the horizontal
component 0.09-0.14 g; the maximum period of the reaction spectrum 0.78-1.95 seconds.
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Site for a residential microdistrict
1. The seismic hazard parameters for the residential settlement site for a period of T=1,000 (OSR-97B Map)
are as follows: increment of intensity varies for the day surface from -0.7 to 0.6 point of magnitude;
seismic hazard for the ground from 6.0 to 7.3 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.08-0.11 g; the maximum period of the reaction spectrum 0.21-1.31 seconds,
0.70-2.40 seconds.
2. The seismic hazard parameters for the residential settlement site for a period of T=5,000 (OSR-97C Map)
are as follows: increment of intensity varies for the day surface from -0.7 to 0.6 point of magnitude;
seismic hazard for the ground from 6.7 to 8.0 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.13-0.17 g; the maximum period of the reaction spectrum 0.21-1.31 seconds,
0.70-2.40 seconds.
Linear engineering facilities between individual sites (Aerial 10kV power transmission lines (2
lines) from the GPP each 9.5 km long; medium-pressure gas pipeline (G2) 0.1 km long; water
pipeline from the GPP 9.7 km long; sewer line from the GPP 9.8 km long)
1. The seismic hazard parameters for the linear facilities routes for a period of T=1,000 (OSR-97B Map) are
as follows: increment of intensity varies for the day surface from -0.1 to 0.0 point of magnitude; seismic
hazard for the ground from 6.6 to 6.7 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.09-0.10 g; the maximum period of the reaction spectrum 0.52-1.45 seconds.
2. The seismic hazard parameters for the linear facilities routes for a period of T=5,000 (OSR-97C Map) are
as follows: increment of intensity varies for the day surface from -0.1 to 0.0 point of magnitude; seismic
hazard for the ground from 7.3 to 7.4 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.08-0.17 g; the maximum period of the reaction spectrum 0.52-1.45 seconds.
AMR from the existing motor road to the town of Svobodny to the provisional riverside jetty site,
6.3 km long
1. The seismic hazard parameters for the motor road route for a period of T=1,000 (OSR-97B Map) are as
follows: increment of intensity varies for the day surface from 0.0 to 0.5 point of magnitude; seismic
hazard for the ground from 6.7 to 7.2 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.07-0.12 g; the maximum period of the reaction spectrum 0.76-2.10 seconds,
0.74-1.35 seconds.
2. The seismic hazard parameters for the motor road route for a period of T=5,000 (OSR-97C Map) are as
follows: increment of intensity varies for the day surface from 0.0 to 0.5 point of magnitude; seismic
hazard for the ground from 7.4 to 7.9 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.09-0.18 g; the maximum period of the reaction spectrum 0.76-2.10 seconds,
0.74-1.35 seconds.
AMR#1, Category III-c, to the Amur GPP site, 6.3 km long
1. The seismic hazard parameters for the motor road route for a period of T=1,000 (OSR-97B Map) are as
follows: increment of intensity varies for the day surface from -0.3 to -0.2 point of magnitude; seismic
hazard for the ground from 6.4 to 6.5 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.08-0.12 g; the maximum period of the reaction spectrum 0.78-1.95 seconds.
2. The seismic hazard parameters for the motor road route for a period of T=5,000 (OSR-97C Map) are as
follows: increment of intensity varies for the day surface from 0.3 to -0.2 point of magnitude; seismic
hazard for the ground from 7.1 to 7.2 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.09-0.14 g; the maximum period of the reaction spectrum 0.78-1.95 seconds.
Sewer line from the WWTF to the discharge outlet to the Zeya River, 15.1 km long; aerial power
transmission lines (2 lines) between sites, 10 kV, each 14.9 km long; water pipeline route from
the No.1 water abstraction facility to the GPP, 24.3 km long
1. The seismic hazard parameters for the linear facilities routes for a period of T=1,000 (OSR-97B Map) are
as follows: increment of intensity varies for the day surface from -0.4 to 0.0 point of magnitude; seismic
hazard for the ground from 6.3 to 6.7 points of magnitude; maximum (peak) acceleration for the
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horizontal component 0.08-0.12 g; the maximum period of the reaction spectrum 0.72-1.40 seconds,
0.76-2.10 seconds, 0.68-1.35 seconds.
2. The seismic hazard parameters for the linear facilities routes for a period of T=5,000 (OSR-97C Map) are
as follows: increment of intensity varies for the day surface from -0.4 to 0.0 point of magnitude; seismic
hazard for the ground from 7.0 to 7.4 points of magnitude; maximum (peak) acceleration for the
horizontal component 0.11-0.15 g; the maximum period of the reaction spectrum 0.72-1.40 seconds,
0.76-2.10 seconds, 0.80-1.50 seconds.
Recommendation: It is recommended to conduct seismic micro-zoning for especially important facilities during
the stage of the engineering documentation preparation.
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7.4

Landscapes and Soils

7.4.1

Landscapes

In the physical geographical respect the Project's area of influence is located in the Zeya-Bureya province of
the Amur-Zeya mountainous trough region of the Amur-Sakhalin land (Figure 7.16).
LEGEND

Amur-Zeya mountainous
through region

Svobodny

Zeya-Bureya province
BLAGOVESHCHENSK
Jewish Autonomous
Region

Figure 7.16: Physical geographical zoning of Amur Region

The Zeya-Bureya province corresponds to the especially low central part of the Amur-Zeya intermountain
trough characterized by particularly warm climate. It comprises the wide Zeya River valley from the
confluence with the Selemdzha River up to the Zeya mouth and its immediate extension, i.e. the valley of
the middle reaches of the Amur River, as well as intensively divided margins of the aggradational plateau
composed predominantly of sands. The province is located within the zone of deciduous broad-leaved and
mixed coniferous and broad-leaved forests.
A large part of Svobodnensky District is occupied by elevated aggradational/denudational plains with
absolute elevations from 300m to 480m. A dense network of gullies cutting watersheds creates a complex
ridged and flat hilly terrain with narrow and tortuous watershed areas. The main watercourses with their
tributaries belong to the Amur River basin. The valleys are wide, boggy, of trapezoid configuration.
The boundaries of different landscapes coincide with the boundaries of rocks of different lithology and ages:
loose sedimentary rocks (pebbleground, sands, clays and silty sands) of Cenozoic age in the Amur-Zeya,
Zeya-Bureya and Lower Zeya landscapes. With regard to their terrain those landscapes constitute
aggradational plains with different degrees of roughness and different hypsometric levels of the watersheds.
As far as the vegetation and soils are concerned, the Amur-Zeya landscape constitutes forests with brown
soils with different degrees of gleyzation and podzolization; the Lower Zeya and Zeya-Bureya landscapes are
associated with meadow and meadow-boggy vegetation and with dark brown soils, chernozem-like and
alluvial soils.
In general, the Amur-Zeya landscape belongs to the sub-boreal forest zone and the Zeya-Bureya and Lower
Zeya landscapes are associated with the nemoral zone.
Landscapes in the subject area are differentiated in accordance with the geomorphologic levels, the
character of the underlying rocks and soil cover, as well as specific features of vegetation. The following
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landscapes are located within the Project's area of influence: Amur-Zeya, Zeya-Bureya and Lower Zeya
landscapes.
7.4.1.1

Amur-Zeya landscape

The Amur-Zeya landscape constitutes a hilly ridged plain, often with tortuous ridges with flat tops (absolute
elevations from 230m to 300m) composed of loose sediments (sands, silty sands, gravel beds and clays) of
Neogene-Quaternary age (1.5 million years), drained by the valleys of minor watercourses, up to 70m deep
and by gullies having a V-shaped transverse profile and adjoining the valleys, with brown soils and oak, pine
and mixed forests (Figure 7.17). The landscape is used to a significant degree for farming purposes.

Figure 7.17: Amur-Zeya landscape

7.4.1.2

Zeya-Bureya landscape

The Zeya-Bureya landscape is common on low above-floodplain terraces and terrace ridges (Figure 7.18).
The absolute elevations of the ground surface vary from 140m and 180m above sea level. The landscape is
divided by boggy ravines and valleys of minor watercourses. Currently, the landscape can be classified as an
agrolandscape because of a very high degree of its utilization for farming. The soils (chernozem-like and
dark brown soils) are considered to be the most fertile soils in Amur Region.

Figure 7.18: Zeya-Bureya landscape

7.4.1.3

Lower Zeya landscape

The Lower Zeya landscape constitutes the Zeya River floodplain consisting of narrow gullies, ridges and
islands and composed of present-time alluvial deposits (mainly sands and silts) up to 10,000 years old. The
floodplain is drained by shallow (up to 2.0m deep) boggy valleys of minor watercourses and narrow gullies.
The soils are represented by alluvial gray humus soils and soils of boggy soil series of weedgrass and form
meadows with single trees and shrub groves. The landscape includes also numerous elongated elevations
(ryolki) and oxbow lakes surrounded by sedge and reedgrass-sedge bogs with peaty gley soils. Considerable
areas of this landscape are ploughed and used as pastures and hayfields.
Virtually all discussed landscapes are affected by fire from time to time and to different degrees. Forests
damaged recently by fire are categorized as highly disturbed landscapes; this refers virtually to all forests in
this area.
In general, the current status of the considered landscapes can be assessed as satisfactory depending on the
areas of the badly or radically disturbed natural complexes.
7.4.1.4

Landscapes of the Project area

The landscapes in the area subjected to the surveys were differentiated in accordance with the
geomorphologic levels and the character of the underlying rocks and soil cover and the specific features of
the vegetation.
The following varieties have been identified:
1

Flat hill tops and gentle slopes, well drained, covered with cherry birch forests with bush-clover
ground cover on mor-humus and typical brown soils;

2

Watershed slopes, well drained, covered with cherry birch and bush-clover forests on mor-humus
and typical brown soils;

3

Moderately and slightly drained lower parts of wall slopes and bottoms of gullies with white birch
forests with bush-clover and reedgrass ground cover on mor-humus and typical brown soils;

4

Middle-aged areas affected by forest fires on watershed slopes on typical brown soils;

5

Sedge-graminoid fallow land affected by growing willow, pine and birch on brown soils;
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Arable land with brown soils;

7

Technogenic soil cover.
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The landscape map with indication of the degree of anthropogenic disturbance of the Project area is
presented in Figure 7.19.
The Amur GPP site is characterized by a considerable erosion impact (narrow gullies and ravines). The
northern part of the site is located along the Ono gully up to 40-50m deep; the southern gully slope directly
adjacent to the site is cut by numerous narrow gullies and ravines of the Garovovsky Stanovik area; the
gullies and ravines are up to 8-12m deep. The southern part of the site is also located along an elongated
gully 10-15m deep, with minor eroded formations. In the central part of the site there are also some narrow
gullies and ravines 10-20m deep. The Amur GPP site is located outside of the area affected by flooding of
major watercourses. In the vicinity of the site there are only some deep and narrow gullies covered normally
with trees.
The provisional riverside jetty site is located at the Gashchenka River mouth on the right bank of the Zeya
River, on the land of farming category. In the geomorphologic respect this site is located within a low
aggradational plain and a River terrace. The absolute elevations of the aggradational plain vary from 144m
to 151m, and the relative difference between the top and bottom of the valleys is from 0.5m to 7.0m.
The walls are gently sloping toward the Zeya River with a slope angles of 0 to 5°.
The site for landfill construction is located at a distance of 8.1 km south-east of the planned Amur GPP site
on a slightly sloping watershed area with a rough terrain and with absolute elevations varying from 166.07m
to 168.83m. In the physical geographical respect the site is located within the Amur-Zeya plateau between
the Amur River and the valley of the middle reaches of the Zeya River. This area is a part of boreal broadleaved forest landscapes typical of Russian Far East. The site is covered predominantly with meadow
vegetation and sporadic willow bushes; in the western part of the site there is a broad-leaved grove of Far
Eastern birch trees. In the geomorphologic respect the site is located within the Amur-Zeya-Bureya
province on an erosional-alluvial plain of the Meso-Cenozoic depression of the Far Eastern geomorphologic
land.
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Figure 7.19: Landscape map with characterization of anthropogenic disturbance of the sitesselected

The site for construction of a residential settlement is located outside of the zone affected by floods of major
watercourses; within the site there is only a nameless narrow ravine, a gully and the Klyuchevaya River.
The river flows at a distance of 300 m from the residential zone. The absolute elevations of the site (171m
to 202m) prevent any flooding with snowmelt water or stormwater. During spring floods and rash
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stormwater freshets it is possible that some localized water drainage will take place through the nameless
ravine crossing the site.
A list of water bodies located in the immediate vicinity of the site and on the site and having an influence on
the Project design development is given in Table 7.18.
Table 7.18: List of objects of the water and erosion network located in the immediate vicinity of or on the site
selected for construction of the Amur GPP

Ser. Nos.

Description or type of water bodies

1

Site for the residential settlement
Nameless ravine

2

Catchment area, km2

1.02

Site for additional works
Klyuchevaya river

7.4.2

Soil cover

7.4.2.1

Background information

197.23

The soil cover is characterized with its baseline composition and a rather simple set of components. The
subject area belongs in general to a zone with a cold moderate soil cover of the boreal belt, being an
integral part of the Eastern brown soil region of the Zeya-Bureya province of forest and meadow chernozemlike brown soils. The soil formation proceeds under the effect of floodplain zonal brown soil formation
process. The soils in this region receive much moisture and little heat. Theverynon-uniformdistributionof
atmospheric precipitation and heat, different thickness and mechanical composition of loose sediments, and
as a consequence, the long-lasting period of existence of seasonally frozen ground predetermine the
intensity of swamping and gleyzation processes under conditions of plains.
The soil formation process proceeds with formation of brown forest soils and with formation of four types of
alluvial floodplain soils: alluvial sod soils, alluvial meadow soils, alluvial meadow-bog soils and alluvial bog
soils. Most of the studies were dedicated to zonal brown soils. Typical brown soils are formed under
conditions of intensive water exchange. On very gentle slopes and on flat surfaces of watersheds, on clayey
soil-forming rocks, under conditions of restrained water exchange the brown soil formation process is
overlapped by the gleyic and podzolic processes, which significantly modify not only the morphological
structure, but also the properties of soils. In depressions and on excessively moist elements of the ground
surface with a high proportion of grass vegetation, brown soils are replaced by soils of the boggy series.
Alluvial soils are formed in floodplains of valleys.
A high organic matter content is typical only of upper organogenic horizons, which are normally thin. On
average the soils have typically a thin humus layer (3cm to 15 cm); the brown forest soils have a small
thickness (3-12 cm) and light mechanical composition and the alluvial soils of different types are 10-12 cm
thick.
According to the geographical soil zoning of Russia27, the following soil types can be distinguished in Amur
Region:

27



meadow chernozem-like soils;



meadow soils;



floodplain soils (alluvial);



floodplain meadow soils;



bog soils;



brown forest soils;

Unified State Register of Soil Resources of Russia. Availableatthewebsite: http://atlas.mcx.ru/materials/egrpr/content/3reg.html
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mountain tundra soils;



brown taiga soils.

The characteristics of each of the soil types listed above are presented in Table 7.19.
Table 7.19 Summarized characteristics of soil types in Amur Region

Location

Characteristics

Plant associations

Soil-forming rocks

High fertility, humus
horizon up to 20-40 cm
thick, in some places 50
cm thick. The humus
content in the topsoil layer
from 4% to 8%. During
the recent 20 years, the
humus content has
decreased by 11-30%.
Simultaneously with the
humus loss, destruction of
the soil structure has been
reported, as well as
excessive soil compaction
resulting in deterioration
of physical and chemical
properties of soils.

Treeless spaces covered
with perennial grass
vegetation – floodplain
meadows (flooded
meadows) and watershed
meadows

This soil type is formed on
brown clay of river and
lacustrine origin, under
meadow and meadow-bog
grass vegetation.

Heavy in relation to their
mechanical composition,
clayey and heavy sandy
silt soils with unfavorable
water-physical properties.
Acidic soils with a humus
content of 3-8%.

Meadows

This soil type is formed on
brown clay of river and
lacustrine origin, under
meadow and meadow-bog
grass vegetation.

Fertile silt accumulated
from year to year and
serving as a mother rock
for soils forming in a
floodplain.

Meadow vegetation

This soil type is formed
under the effect of two
factors: flooding of
floodplain meadows and
silk deposition.

Average sandy silt
composition, thick (1525cm) humus horizon with
a humus content of 2.55%, sufficient content of
nitrogen and phosphorus

Used intensively for
cultivation of root crops
and vegetables and as
meadow land.

This soil type is formed on
brown clay of river and
lacustrine origin, under
meadow and meadow-bog
grass vegetation.

Peaty horizon.
It is underlain by mineral,
gley horizon of bluish or
blue color.

Grass bogs

This soil types is formed
under bog vegetation
under condition of durable
or constant excessive
moisture content.

Meadow chernozem-like soils
Southern and western
areas of the Zeya-Bureya
plan, 660,000 ha (approx.
2% of the total Region
area)

Meadow soils
Mazanovsky, Seryshevsky,
Oktyabrsky, Romnensky
and Zavitinsky districts.
530,000 ha

Floodplain soils (alluvial)
Valleys of the Amur and
Zeya rivers and their
numerous tributaries.

Floodplain mead soils
Mazanovsky, Seryshevsky,
Oktyabrsky, Romnensky,
Zavitinsky districts,
530,000 ha

Bog soils
Lower parts of the plains,
in river and creek
floodplains

Brown forest soils
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Location

Characteristics

Plant associations

Soil-forming rocks

Northern and southeastern parts of the ZeyaBureya plain; Amur-Zeya
plain and among meadow
and meadow chernozemlike soils on hills and
ridges. This soil type
accounts for 12.2% of the
total Region area.

Thin (8-12cm) humus
horizon, low content of
nitrogen and phosphorus
components in appropriate
forms.

Grass bogs

Soil-forming rocks are
present-day alluvium and
ancient sand and pebble
deposits under a cover of
coniferous and broadleaved forests.

This soil type has an
attractive brownish/brown
color

Mountain tundra soils
Mountainous areas in
sporadic locations at
elevations of 1200-1500m

This soil type has been
studied to an insufficient
degree.

This soil type is utilized
only to an insignificant
extent.

The humus horizon is 3-8
cm thick with a humus
content varying from 4%
to 12%. Low contents of
nitrogen, potassium and
phosphorus.
Slightly acid reaction.

This soil type is utilized
only to an insignificant
extent.

Brown tundra soils
Common in the plain part
of the boreal forest (taiga)
zone on Amur-Zeya and
Upper Zeya plains, on
hills, ridges with flat tops
and their slopes under
larch forests.

7.4.2.2

Main soil types in the subject area

Brown forest soils are common on sandy silt and clayey alluvial deposits under coniferous / broad-leaved
forests in the Project area; these soils are represented by the following soil types: typical brown soils, morhumus brown soils, turbary brown soils, pseudo-fibrous brown soils. Alluvial gray humus soils and typical
foliated soils are peculiar to valley and floodplain complexes.
A systematic list of soil sub-types common within the subject area is presented in Table 7.20. A map
showing distribution of soils throughout the Project is presented in Figure 7.20.
Table 7.20: Systematic list of soils common in the Project area

Soil description

Profile structure

Typical brown soil

AY-BM-C

Mor-humus brown soil

AYao-BM-C

Turbary brown soils

[AY-BM]tr-BM-C

Pseudo-fibrous brown soil

AY

Eutrophic peaty soil

TE-G

Alluvial gray humus soil

AY-C

Typical alluvial foliated soil

W-С

In conformity with the requirements of the applicable Russian standards 28, the fertile topsoil is subject to
stripping and stockpiling in case of soils of the boreal sub-zone of mixed coniferous and broad-leaved forests
under the following conditions:

28

GOST 17.4.3.02-85 "Requirements to protection of fertile topsoil layer in the process of earthmoving operations",

GOST 17.5.3.06-85 85 "Nature protection. Lands. Requirements to determination of norms for stripping the fertile topsoil layer in the process of
earthmoving operations"
GOST 17.5.1.03-86 "Classification of overburden and host rocks for biological land reclamation"
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Humus content more than 1.0%;



pH (aqueous) 5.5-8.2;



mass proportion of soil particles of 0.01mm size within 10% to 75%.

The potentially fertile topsoil is subject to stripping and stockpiling in the following cases


Humus content less than 1.0%;



pH (aqueous) 5.5-8.4;



mass proportion of soil particles of 0.01mm size within 10% to 75%.

The fertile topsoil layer over clayey, sandy silt and silty sand ground should be stripped for use as an
additional ingredient to be added to low-productive land resources and for biological land reclamation. The
topsoil layer over the ground with a sandy mechanical composition is to be stripped only on previously
cultivated land.
In areas with forest vegetation the topsoil layer less than 10 cm thick is not subject to stripping.
An analysis of agrochemical properties of the soil types most common in the subject area is presented
below.
1) Typical brown soils. This soil type is formed on flat hill tops and in the upper part of gently sloping
hills. With regard to the particle size distribution this soil type constitutes light and medium sandy
silt. Its morphological composition is described in the following Table 7.21:
Table 7.21 Morphologic composition of typical brown soils

Horizon

Depth, cm

Morphologic description

AY

0 – 19

Brownish-gray, silty sand, dense, moist, grainy, with an medium quantity of
roots, with clearly defined and even interface.

BM

19 – 46

Brown, silty sand, less dense that the previous horizon, moist, clearly defined
and very uneven undulating interface

C

46+

Non-uniform color, the basic background is light brown, sandy
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Figure 7.20 Schematic map of soil cover within the Project area

The soils have neutral reaction of the soil solution (the pH value of aqueous extract is 6.28 to 6.94). The
humus content varies from 1.23% to 6.00%. The phosphorus concentration of soils is 0.19-173.00 mg/kg.
The sum of the absorbed bases varies from 6.27 to 13.18 mmol per 100 g of soil. The reaction of saline
extract corresponds to pH = 4.04 to 4.49. The hydrolytic acidity varies from 2.35 to 6.38 mmol per 100 g of
soil. The soils are not saline (the content of water-soluble salts is in the order of 0.009-0.018%).
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The topsoil horizon (AY) is up to 27 cm thick and is fertile. Due to this reason separate stripping of the
fertile and potentially fertile layers of typical brown soils is compulsory.
2) Mor-humus brown soils. This soil type is formed on gently sloping hill sides. With regard to the
particle size distribution this soil type constitutes light, medium and heavy sandy silt. Its
morphological composition is described in the following Table 7.22:
Table 7.22 Morphoslogic composition of mor-humus brown soils

Horizon

Depth, cm

Morphologic description

AYao

0 – 22

Brownish-gray, silty sand, densely interwound with plant roots, dense, moist,
clotted, with clearly defined and even interface

BM

22 – 47

Light-brown with light-gray spots, silty sand, dense, moist, contains small plant
roots, gradual transition and diffuse interface

C

47+

Non-uniform color, the basic background is light-brown, sandy

The soils have neutral and slightly alkaline reaction of the soil solution (the pH value of aqueous extract is
6.88 to 7.12). The humus content varies from 0.40% to 1.53%. The phosphorus concentration of soils is
<0.044–31.04 mg/kg. The content of absorbed bases varies from 3.69 to 10.93 mmol per 100 g of soil. The
reaction of saline extract corresponds to pH = 4.00 to 5.27. The hydrolytic acidity varies from 2.16 to 5.61
mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the order of 0.0090.016%). The upper soil horizon (AY) is 22 cm thick and is fertile.
The soil horizon (BM) is classified as potentially fertile and is 25 cm thick. Due to this reasons, separate
stripping of the fertile and potentially fertile mor-humus brown soil layers is compulsory.
3) Turbary brown soils. This soil type is reported on flat hill tops and on gently sloping hill sides. With
regard to the particle size distribution this soil type constitutes light, medium and heavy sandy silt.
Its morphological composition is described in the following Table 7.23:
Table 7.23 Morphoslogic composition of turbary brown soils

Horizon

Depth, cm

Morphologic description

[AY-BM]tr

0 - 27

Brownish-gray, silty sand, dense, grainy, with a medium content of plant roots,
with clearly defined and slightly undulating interface

BM

27 - 53

Brown, silty sand, less dense than the previous horizon, moist, with very
uneven and undulating interface

C

53+

Non-uniform color, the basic background is light-brown, sandy

The soils have neutral and slightly alkaline reaction of the soil solution (the pH value of aqueous extract is
6.71 to 7.21). The humus content varies from 0.39%to 4.77%. The phosphorus concentration of soils is
<0.044–217.00 mg/kg. The content of absorbed bases varies from 4.00 to 18.32 mmol per 100 g of soil.
The reaction of saline extract corresponds to pH = 3.19–5.41. The hydrolytic acidity varies from 1.63 to 6.97
mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the order of 0.0090.021%).
The upper soil horizon ([AY) is 27 cm thick and fertile. Separate stripping of the fertile and potentially fertile
turbary brown soil layers is compulsory.
4) Eutrophic peaty soils. This soil type is reported in localized depressions in plakor areas (flat
interfluves) and on gently sloping hillsides. With regard to the particle size distribution this soil type
constitutes sandy silts and clays. Its morphological composition is described in the Table 7.24 below:
Table 7.24: Morphologic composition of eutrophic peaty soils

Horizon

Depth, cm

Morphologic description

TE

0 - 43

Brownish-gray, consisting of slightly decomposed plant residues, dense, moist,
with clearly defined and slightly undulating interface

G

43+

Grayish-brown, non-uniform color with reddish stains, sandy silt, dense, waterlogged
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The soils have neutral and slightly alkaline reaction of the soil solution (the pH value of aqueous extract is
6.38 to 6.53). The humus content varies from 1.25% to 2.82%. The phosphorus concentration of soils varies
from 60.00 to 432.00 mg/kg. The content of absorbed bases varies from 6.53 to 16.24 mmol per 100 g of
soil. The reaction of saline extract corresponds to pH = 3.87–5.20. The hydrolytic acidity varies from 1.78 to
11.00 mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the order of
0.019-0.035%). According to par.7 of GOST 17.5.3.06-85, in case of peaty bog soils, the entire peat layer
is to be stripped (after water drainage). In eutrophic peaty soils, it is compulsory to strip the entire soil layer
to its full depth (approximately 0.4m).
5) Typical alluvial gray humus and foliated soils are peculiar to valley and floodplain complexes. The
thickness of humus horizon in this soil type does not exceed 10 cm. Their particle size distribution is
typical of sandy silts and clays. The soils have neutral reaction of the soil solution (the pH value of
aqueous extract is 6.38 to 6.53). The humus content varies from 1.25% to 2.82%. The phosphorus
concentration of soils varies from 60.00 to 432.00mg/kg. The content of absorbed bases varies
from 6.53 to 16.24 mmol per 100 g of soil. The reaction of saline extract corresponds to pH = 3.87–
5.20. The hydrolytic acidity varies from 1.78to11.00mmol per 100 g of soil. The soils are not saline
(the content of water-soluble salts is in the order of 0.019-0.035%).
6) Pseudo-fibrous brown soils. The topsoil horizon (AY) of this soil type is 8 cm thick and fertile.
However, accordingtopar.1.5 ofGOST 17.4.3.02-8529, a fertile soil layer less than 10 cm thick in
areas covered by forest vegetation is not subject to stripping.
The areas covered with soils of the different soil varieties within the subject area are presented in Table
7.25.
Table 7.25: Land area occupied by different soil varieties in the subject area

Ser.

Soil varieties

Occupied area,

Proportion,

hectares

%%

Nos.
1.

Homogeneous areas of turbary brown soils

111.95

24.52

2.

Homogeneous areas of eutrophic peaty soils

23.29

5.10

3.

Typical alluvial gray-humus and foliated soils

24.95

5.46

4.

Turbary brown soils with insignificant inclusions of

88.09

19.29

206.72

45.63

455.00

100.00

typical brown soils
5.

Technogenic ground and soils disturbed by human
activities
Total:

7.4.2.3

Soils on sites for individual Project facilities

Gas processing plant site
A systematic list of soils reported in the areas selected for construction of the Project facilities includes
several soil sub-types (Table 7.26).
1) Turbary brown soils account for 87% of the site area. A morphologic description is presented using
as an example the following cross-section:
Table 7.26: Turbary brown soils at the Amur GPP site (cross-section example)

29

Horizon

Depth, cm

[AY-BM]tr

0 - 19

BM

19 - 44

C

44+

Morphologic description
Brownish-gray, silty sand, dense, moist, grainy, with a medium content of plant
roots, with clearly defined slightly undulating interface.
Brown, silty sand, less dense than the previous horizon, moist, with clearly
defined, very uneven and undulating interface
Non-uniform color, the basic background is light-brown, sandy

GOST 17.4.3.02-85 (Comecon Standard 4471-84) Requirements to fertile topsoil protection in the process of earthmoving operations.
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With regard to the particle size distribution the investigated soilsconstitute sandy silt, clay and silty sand.
The soils have neutral reaction of the soil solution (the pH value of aqueous extract is 5.92 to 6.58). The
humus content varies from 0.52 to>15.5%. The phosphorus concentration of soils is from 18.50 to 509.00
mg/kg. The content of absorbed bases varies from 6.73 to 16.83 mmol per 100 g of soil. The reaction of
saline extract varies from strongly acidic to acidic with pH = 4.12–5.00. The hydrolytic acidity varies from
3.19 to 11.00 mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the
order of 0.010-0.071%).
2) Eutrophic peaty soils account for 5.5% of the site area (Table 7.27):
Table 7.27: Eutrophic peaty soil at the Amur GPP site (cross-section example)

Horizon

Depth, cm

TE

0 - 43

G

43+

Morphologic description
Brownish-gray, composed of slightly decomposed plant residues, dense, moist,
grainy, with clearly defined slightly undulating interface
Grayish-brown, non-uniform color with reddish stains, sandy silt, dense, waterlogged

With regard to the particle size distribution this soil type constitutes sandy silt and clay.
The soils have neutral reaction of the soil solution (the pH value of aqueous extract is 6.38 to 6.53). The
humus content varies from 1.25%to 2.82%. The phosphorus concentration of soils varies from 60.00 to
432.00 mg/kg. The content of absorbed bases varies from 6.53 to 16.24 mmol per 100 g of soil. The
reaction of saline extract varies from strongly acidic to slightly acidic with pH = 3.87 to 5.20. The hydrolytic
acidity varies from 1.78 to 11.00 mmol per 100 g of soil. The soils are not saline (the content of watersoluble salts is in the order of 0.019-0.035%).
3) Typical brown soils account for 6% of the site area. They are formed on flat hill tops and on the upper
parts of gently sloping hillsides (Table 7.28):
Table 7.28: Typical brown soils at the Amur GPP site 29(cross-section example)

Horizon

Depth, cm

AY

0 - 19

BM

19 - 46

C

46+

Morphologic description
Brownish-gray, silty sand, dense, moist, grainy, with a medium content of plant
roots, with clearly defined slightly even interface
Brown, silty sand, less dense than the previous horizon, moist, with clearly
defined, very uneven and undulating interface
Non-uniform color, the basic background is light-brown, sandy

With regard to the particle size distribution this soil type constitutes sandy silt. The soils have neutral
reaction of the soil solution (the pH value of aqueous extract is 6.37 to 6.44). The humus content varies
from 1.79%to11.20%. The phosphorus concentration of soils varies from 3.00 to 27.00 mg/kg. The content
of absorbed bases varies from 7.13 to 8.32 mmol per 100 g of soil. The reaction of saline extract is acidic
with pH = 4.69 to 5.03. The hydrolytic acidity varies from 3.19 to 3.79 mmol per 100 g of soil. The soils are
not saline (the content of water-soluble salts is in the order of 0.016-0.018%).
4) Soils disturbed by anthropogenic activities account for 1.5% of the site area and are represented
primarily by disturbed typical brown soils. The disturbance is in the form of disturbed upper soil horizons
caused by transport traffic or as a result of mixing of different soil horizons or complete soil removal.
Right-of-way for engineering networks and lines
(Sewer line from the GPP site, aerial power transmission line, high pressure gas line)
The following soil varieties have been reported along the right-of-way for the engineering lines:
1) Turbary brown soils occupy 53% of the area. A morphologic description is presented using as an
example the following cross-section (Table 7.29):
Table 7.29: Turbary brown soils in the right-of-way area (cross-section example)

Horizon

Depth, cm

[AY-BM]tr

0 - 19

Morphologic description
Brownish-gray, silty sand, dense, moist, grainy, with a medium content of plant
roots, with clearly defined slightly undulating interface

Baseline Environmental Conditions

Horizon

Depth, cm

BM

19 - 44

C

44+
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Morphologic description
Brown, silty sand, less dense than the previous horizon, moist, with clearly
defined, very uneven and undulating interface
Non-uniform color, the basic background is light-brown, sandy

With regard to the particle size distribution this soil type constitutes sandy silt, clay and silty sand.
The soils have neutral reaction of the soil solution (the pH value of aqueous extract is 5.92 to 6.58). The
humus content varies from 0.52 to>15.5%. The phosphorus concentration of soils varies from 18.50 to
509.00 mg/kg. The content of absorbed bases varies from 6.73 to 16.83 mmol per 100 g of soil. The
reaction of saline extract is acidic with pH = 4.12 to 5.00. The hydrolytic acidity varies from 3.19 to 11.00
mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the order of 0.0100.071%).
2) Mor-humus brown soils account for 21% the area. They are formed on gently sloping hillsides. A
morphologic description is presented using as an example the following cross-section (Table 7.30):
Table 7.30: Mor-humus brown soils in the right-of-way area (cross-section example)

Horizon

Depth, cm

Morphologic description

AYao

0 - 22

Brownish-gray, silty sand, closely interwound with plant roots, dense, moist,
clotted, with clearly defined even interface

22 - 47

Light-brown, silty sand, dense, moist, with inclusions of small roots, with
clearly defined, gradually changing and diffuse interface

47+

Non-uniform color, the basic background is light-brown, sandy

BM
C

With regard to the particle size distribution this soil type constitutes silty sand and sandy silt. The soils have
neutral and slightly alkaline reaction of the soil solution (the pH value of aqueous extract is 6.15 to 6.36).
The humus content varies from 0.46 to 1.97%. The phosphorus concentration of soils varies from 23.50 to
551.04 mg/kg. The content of absorbed bases varies from 6.53 to 15.84 mmol per 100 g of soil. The
reaction of saline extract varies from strongly acidic to acidic with pH = 4.23 to 5.03. The hydrolytic acidity
varies from 3.05 to 4.14 mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts
is in the order of 0.014-0.031%).
3) Typical brown soils account for 18% of the right-of-way area. They are formed on flat hill tops and
on the upper parts of hillsides. A morphologic description is presented using as an example the
following cross-section (Table 7.31):
Table 7.31: Typical brown soils in the right-of-way area (cross-section example)

Horizon

Depth, cm

AY

0 - 19

BM

19 - 46

C

46+

Morphologic description
Brownish-gray, silty sand, dense, moist, grainy, with a medium content of plant
roots, with clearly defined even interface
Brown, silty sand, less dense than the previous horizon, moist, with clearly
defined, very uneven and undulating interface
Non-uniform color, the basic background is light-brown, sandy

With regard to the particle size distribution this soil type constitutes sandy silt. The soils have neutral
reaction of the soil solution (the pH value of aqueous extract is 6.37 to 6.44). The humus content varies
from 1.79 to 2.20%. The phosphorus concentration of soils varies from 3.00 to 27.00 mg/kg. The content of
absorbed bases varies from 7.13 to 8.32 mmol per 100 g of soil. The reaction of saline extract is acidic with
pH = 4.69 to 5.03. The hydrolytic acidity varies from 3.19 to 3.79mmol per 100 g of soil. The soils are not
saline (the content of water-soluble salts is in the order of 0.016-0.018%).
4) Pseudo-fibrous brown soils account for 2% of the right-of-way area. They are common over sands,
on flat hill tops and gently sloping hillsides. A morphologic description is presented using as an
example the following cross-section (Table 7.32):

Baseline Environmental Conditions

7-50

Table 7.32: Typical brown soils in the right-of-way area (cross-section example)

Horizon

Depth, cm

AY

0-8

BFM

8 - 28

Cff

28 - 44

C

44+

Morphologic description
Brownish-gray with reddish stains, silty sand, less dense than the previous
horizon, with clearly defined undulating interface
Light-gray with reddish stains, silty sand, less dense than the previous horizon,
with diffuse and very uneven, undulating interface
Non-uniform color, the basic background is light-brown, light reddish-brown
interlayers and stains accounting for over 50% of the horizon area, sandy, with
gradual not clearly defined interface.
Light-gray, sandy

5) Eutrophic peaty soil accounts for 2% of the right-of-way area. It is common in plakor areas (flat
interfluves) and on gently sloping hillsides. A morphologic description is presented using as an
example the following cross-section (Table 7.33):
Table 7.33: Eutrophic peaty soil in the right-of-way area (cross-section example)

Horizon

Depth, cm

TE

0 - 43

G

43+

Morphologic description
Brownish-gray, composed of slightly decomposed plant residues, dense,
moist, with clearly defined slightly undulating interface
Grayish-brown, non-uniform color with reddish stains, sandy silt, dense,
water-logged

With regard to the particle size distribution this soil type constitutes sandy silt and clay.The soils have
neutral reaction of the soil solution (the pH value of aqueous extract is 6.38 to 6.53). The humus content
varies from 1.25to 2.82%. The phosphorus concentration of soils varies from 60.00 to 432.00 mg/kg. The
content of absorbed bases varies from 5.53 to 16.24 mmol per 100 g of soil. The reaction of saline extract
varies from strongly acidic to slightly acidic with pH = 3.87 to 5.20. The hydrolytic acidity varies from 1.78
to 11.00 mmol per 100 g of soil. The soils are not saline (the content of water-soluble salts is in the order of
0.019-0.035%).
6)

Soils disturbed by anthropogenic activities account for 4% of the right-of-way area and are
represented mainly by disturbed typical brown soils. The disturbance is in the form of disturbed
upper soil horizons caused by transport traffic or as a result of mixing of different soil horizons or
complete soil removal.

7.4.2.3.1

Soil contamination

In order to assess the degree of soil contamination in accordance with the requirements of the RF
legislation, two indicators are to be applied:



Maximum permissible concentration (MPC) and/or
Safe Reference Levels of Impact (SRLI).

To assess the soil quality the MPC and SRLI indicators were applied in conformity with the Hygienic Norms
GN 2.1.7.2041-0630 and GN 2.1.7.2511-0931.
No MPC values for concentrations of petroleum hydrocarbons in soils have been specified in the RF. The
criteria applied for assessing the degree of soil contamination with petroleum hydrocarbons correspond to
the following criteria specified in the "Methodological Guidelines for Identification of Deteriorated and
Contamination Land Resources"32:

30



1000 to 2000 mg/kg

Low level of contamination



2000 to 3000 mg/kg

Medium level of contamination

GN2.1.7.2041-06. Maximum permissible concentrations (MPC) of chemical substances in soils. Approved by the RF Chief Sanitary Physician on

19.01.2006.
31

GN 2.1.7.2511-09. Safe Reference Levels of Impact (SRLI) of chemical substances in soils. Approved by the RF Chief Sanitary Physician on

18.05.2009.
32

Approved by Roskomzem (RF State Committee for Land Resources) on 28.12.1994 and RF Ministry of Agriculture on 26.01.1995 (Moscow, 1995).
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3000 to 5000 mg/kg

> 5000 mg/kg

High level of contamination
Very high level of contamination

The average values and the ranges of concentrations variations of heavy metals, phenols and arsenic in soils
having different particle size distribution throughout the Amur GPP site are presented in Table 7.34.
Table 7.34: Concentrations of petroleum hydrocarbons, heavy metals, arsenic and phenols in soils within the sites
planned for construction of auxiliary production facilities of AmurGPP (mg/kg)

Indicator

Sandy silt and clay (рНKCl<5,5)

Silty sand and sandy

MPC (SRLI)

MPC (SRLI)

Petroleum

Average

Range

*

<20.00 – 54.00

Average

Range
<20.00 – 113.1

hydrocarbons
Zn

110.00

60.60

46.00– 89.00

67.00

55.00

59.00 – 81.00

Cu

66.0

23.10

20.00 – 29.00

33.00

22.50

20.00 – 25.00

Pb

32.00***

19.00

11.00 – 30.00

32.00***

15.80

12.00 – 18.00

Cd

1.00

-

<0.10

0.50

-

<0.10

Ni

40.00

25.90

22.00 – 33.00

20.00

24.10

21.00 – 28.00

Co

-*

18.00

8.00 – 63.00

-

14.60

11.00 – 18.00

Cr

-

73.40

58.00 – 103.00

-

82.60

64.00 – 110.00

Hg

2.10***

-

<0.10

2.10***

-

<0.10

Mn

1500***

0.70

0.22 – 1.32

1500***

0.63

0.28 – 0.75

Mo

-

-

<0.07

-

Al

-

81.40

66.20 – 95.00

-

82.90

74.40 – 95.90

As

2.00***

9.00

5.00 – 17.00

2.00***

10.80

7.00 – 15.00

Fe

-

32.30

23.90 – 39.40

-

30.40

21.30 – 37.50

Phenols

-

-

<0.05

-

-

<0.05

Benz(a)pyrene

0.02***

Note:

<0.07

0.02***

* The values have not been calculated; ** MPC;*** g/kg

An analysis of the data suggests the following conclusion:
1. The petroleum hydrocarbons concentrations in soils do not exceed 54 to 113.34 mg/kg, which is
indicative of a low level of soil contamination with petroleum hydrocarbons;
2. Non-compliance of the investigated samples with the regulatory norms related to three
contaminants: compounds of zinc, nickel and arsenic, which is most probably attributable to their
presence in the parent rocks, because no anthropogenic sources of those substances have been
identified;
3. The concentrations of cadmium, mercury and molybdenum, as well as phenols and benz(a)pyrene in
the samples was below the detection limit of the applied methods, which is indicative of a low level
of soil contamination with these substances;
4. The copper, manganese and lead contents do not exceed the respective regulatory levels, which is
indicative of a low level of soil contamination with these substances,
For samples, which contain contaminants in concentrations exceeding the respective normative levels,
computation of the integral chemical contamination indicator (Zc), which in none of the cases exceeded the
regulatory value ( (Zc<16).
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According to an tentative scale for assessment of contamination hazard based on the integral chemical
contamination indicator (Zc), the contamination degree of soils in the subject area can be categorized as
"permissible"33.
According to SanPiN 2.1.7.1287-03, the soils with this contamination degree (i.e. "permissible") can be used
without any limitations with an exception of facilities highly sensitive to risks.

33

Annex 1 toSanPiN 2.1.7.1287-03
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In Amur Region, 86.9% of rivers belong to the Amur River basin; the rest of rivers are parts of the Lena
River basin – Olyokma River with its tributary Nyukzhey (11.7%) and the Uda River basin – Maya River
(1.4%). This means that 91.7% and 8.3% of the total area of Amur Region belongs to the Pacific Ocean
basin and to the Polar Ocean basin, respectively. The density of the river network is 0.96 km/km 2 in the
north and 0.08% km/km2 in the south of the region.
River recharge is from rainfall. The variations in the water level are significant: very low in winter, floods in
spring and summer, the highest water level in summer in case of floods. There is a water reservoir formed
as a result of the Zeya hydropower station construction; the water reservoir is 225 km long and up to 25 km
wide in its middle part; its water surface area is 2400 km2. Water supply is provided from surface water
bodies mainly in major cities (Blagoveshchensk, Zeya) and in the settlement of Talakan.
The rivers of the Amur River basin belong with regard to their water regime to the Far Eastern type of River
basins with prevalence of recharge from stormwater runoff. On average the proportion of recharge by
rainfall accounts for 50-70% of the annual river discharge. The proportion of snowfall and underground
water is 10-20% and 10-30%, respectively.
The rivers of the Lena River basin are of East Siberian type, the characteristic features of which is a well
defined water level rise during spring floods, considerable rises and falls of the water level during the
summer-autumn period and a relatively low and stable water level during the cold season.
The total length of surface watercourses is approximately 200,000 km. The average river network density is
0.2-0.5 km/km2 in the southern districts and in the Amur-Zeya interfluve area and 0.05-0.5 km/km2 on the
Zeya-Bureya and Upper Zeya plains. The average annual discharge rates of the largest rivers flowing in
Amur Region are presented in Table 7.35.
Table 7.35: Main watercourses of Amur River basin flowing in Amur Region

Catchment
area, km2

Annual average
discharge
rate,m3/s

Zeya River / village of Belogorye

229,000

3

Bureya River / river mouth

4

Ser.
Nos.

Description of watercourse/
measuring point

1

Amur River

2

Annual discharge, km3
Average

Maximum

Minimum

1740

54.87

92.4

40.99

70,700

900

28.38

44.78

13.09

Gilyui River / at ferry crossing

21,100

195

6.15

10.99

3.53

5

Urkan River / river mouth

16,200

111

3.5

7.03

1.75

6

Selemdzha River / village of UstUlma

67,000

670

21.13

39.42

10.03

The rivers within the Project area belong to the Amur River basin.
7.5.2

Rivers

7.5.2.1

Amur River

The Amur River is the largest river in Amur Region and one of the most significant rivers in the country. It is
the third longest river and has the fourth largest basin area. As far as its discharge is concerned, it is inferior
only to the Yenisei, Ob and Lena rivers. The Amur River is formed by confluence of the Shilka and Argun
rivers and falls into the Amur lagoon of the Sea of Okhotsk. The length of the river is 2,824 km from the
Shilka and Argun confluence (of which 1246 km within the territory of Amur Region) and 4,444 km from the
Argun River head. The total river basin area is 1,856,000 km2.
7.5.2.2

Zeya river

The largest watercourse in the area selected for construction of the Amur GPP and a residential settlement is
the Zeya River. The Zeya River rises on the southern side of the Stanovoi Range at a distance of 30 km
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south of the Minor Toko lake and flows into the Amur River (at the city of Blagoveshchensk) (Figure 7.21).
The Zeya River system constitutes a fan-like structure, which facilitates fast drainage of rainwater runoff to
the river causing disastrous flash floods. The Zeya River has 640 tributaries each at least 10 km long, which
have a total length of 1,672 km. Most of the tributaries of the Zeya River, especially in its upper reaches,
have numerous rapids.
Republic of Sakha
Figure 7.21 Zeya River basin

The most significant tributaries of the Zeya River are: Gilyui (right), Urkan (right) and Selemdzha (left).
There are 19,841 lakes in the river valley having a total water surface area of 1,021 km 2.
The banks of the Zeya River within Amur Region are predominantly plain or hills. The water flow velocity of
the river is up to 1.5 m/s. The river valley is 500m to 700m wide and in some places up to a few kilometers
wide; the main river banks are up to 400-500m high.
The river width varies from 200m
to Region
500m. The water flow velocities are rather high. Starting from the
Amur
confluence with the Selemdzha River the banks are low, the flow velocity decreases and the riverbed
furcates into river branches.
The river floodplain is up to 5 km wide. Zeya is a navigable river and is used for rafting of timber. The Zeya
River is navigable up to the town of Zeya; during high water periods ships can reach the jetty of Bomnak.
In its upper reaches the Zeya River flows in a narrow and deep valley and is a mountain river. After
Khabarovsk Krai
Svobodny
confluence
with its upstream tributaries – Kupuri, Tok and Arga rivers – the Zeya River enters the Upper
China
Zeya upland. The mountain ridges are located here at larger distances from the riverbed, the valley becomes
wider varying from 200m to 300m. Up to the Tok River mouth the Zeya River flows within a single
streambed and divides then into a number of river branches. Downstream of the Mongudi mouth the Zeya
River flows in a narrow valley and
unites in a single streambed in the vicinity of the village of Bomnak,
BLAGOVESHCHENSK
forming only some small islands at the Ulunga and Ura river mouths.
Further downstream, cutting the Tukuringra mountain ridge, the Zeya river forms a rocky canyon (Zeya
Gate). From the town of Zeya to the Selemdzha mouth the river flows in a hard rock streambed with
numerous rapids and rocky cliffs rising from its bottom. The river width varies from 200m to 500m. The flow
velocity is rather high. Downstream of the Selemdzha mouth, the river banks become lower and the flow
velocity decreases; the river's streambed divides into branches. In the area of the planned provisional
riverside jetty the Zeya River is 600 m wide and 2.5 m deep; the flow velocity is 0.6 m/s to 1.5 m/s. The
river bottom is sandy. The riverbed is straight and is composed of pebbles with sand filling and a sand bank
formed as a result of drift accumulations.
The Zeya River has stable high water resources. Its flow regime in comparison to other rivers in the Russian
Far East is characterized by clearly defined spring flood and summer flash floods (in some cases rather
severe) caused by heavy rainfall. The main river recharge source is rainfall (69% of the annual river
discharge); the snowmelt water and underground water account for the remaining 26% and 5%,
respectively. In relation to its water regime the Zeya River belongs to the Far Eastern river type. Flooding
starts in late April and continues until October. In most cases floods are attributed to the heavy rainfall
during the summer period causing numerous and rather intensive floods, often following one another in a
row. The highest water level and water discharge rates are reported from May through October inclusive
(most frequently in May and in August in the upper reaches of the river and in June and July in the lower
reaches). The lowest water level and water discharge rates are recorded in winter, most frequently prior to
the spring flood.
The Amur River basin area at the city of Blagoveshchensk exceeds by two times the Zeya River, but it is
inferior to the latter in relation to the water resources (the multiannual average water discharge rate of the
Amur River at Blagoveshchensk is 1,610 m3/s as compared to 1910 m3/s in the Zeya River at its mouth,
which corresponds to an annual discharge layer of 243 mm or a discharge modulus of 7.7 l/s per 1 km 2).
Due to the specific features of the river network structure and under the effect of intensive rainfall, the
maximum discharge rate of the Zeya River reaches rather high levels and the resulting floods have
disastrous character causing immense damage. . In a number of cases, high floods on the Amur River are
attributed to floods on the Zeya River. The distribution of the discharge the Zeya River by seasons has
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some specific features peculiar to rivers of the Far Eastern river type. A certain increase in the proportion of
the autumn discharge downstream the river is attributed to heavier rainfall in the lower part of the river
basin during the autumn season.
Characteristic of the Zeya River is ample formation of underwater ice and slush ice, accumulation of which
causes huge ice jams in some sections of the river. Movement of ice in autumn begins first of all in the
upper reaches and extends gradually downstream. It begins on average on the 19th of October at the village
of Dambuki and at the end of October at Blagoveshchensk. The duration of the ice movement in autumn is
on average from 9 to 19 days; it reaches its maximum duration in the lower reaches of the river. The final
ice formation is reported at the end of October - early November in the upper reaches and in the middle of
November in the lower reaches of the river. Unfrozen patches of water in the icebound river and flood icing
are reported in winter. In some years, individual sections of the Zeya River freeze to the bottom. The ice
begins to break up in the lower reaches (at the end of April) and proceeds upstream to the upper reaches
(the first 10-day period of May). The ice drift in spring lasts for approximately 5 days in the upper reaches
and 10 to 12 days in the lower reaches of the river. Ice jams are reported in the process of the ice
movement in spring.
Catastrophic floods on the Zeya River
In 1953 the water level rose by 13 m at the village of Kukhterin Lug and by 9 m at the village of Malaya
Sazanka. According to the multiannual data the water discharge rate at Malaya Sazanka varied from 18.2
m3/s in March 1951 to 15,700 m3/s in July 1953.
In August 2013, the water in the rivers rose to the levels exceeding the critical values flooding residential
areas (Zeya River at Surazhevka, Malaya Sazanka, Belogorye, Blagoveshchensk; Amur River at
Konstantinovka, Poyarkovo, etc.) and farming land areas and roads. On the 12th of August 2013, the water
level at the town of Svobodny rose up to 810 cm above the zero mark at the monitoring station (140.26
m)34, which corresponded to an absolute elevation of 148.36 m.
The extremely severe flood situation of 2013 was abated by filling of the water reservoirs. If the discharge
of the Zeya River had not been regulated, the maximum flood level downstream of the dam on the Zeya
River and in the Amur River in Amur Region could reach its historic maximum (Figure 7.22).

Amur GPP

Residential
settlement site

Svobodny

Figure 7.22: The sites selected for construction of a residential settlement

The water in the Zeya River has a rather low turbidity value; the average annual turbidity values according
to the data collected during two years of observation are as follows: 45.5 g/m3 at the village of Bomnak,
28.5 g/m3 at the village of Inarogda, and 25.1 g/m3 at the Zeya Gate. The variations of the water turbidity

34

According to the materials from the website waterinfo.ruof the Federal Agency "Register and Cadastre Center".
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value throughout the year show two maxima: one during the spring flood period and the other one during
flash floods in summer. The site selected for the Project facilities is not exposed to the floods on the Zeya
river, because the difference between the absolute elevations of the Project site and the areas affected by
floods is approximately 20 m. The maximum elevation of water levels reported at the gauging station of
Surazhevka is 148.88 m.
The sewer line from the WTTF to the outlet point at the Zeya River crosses the Gashchenka River and the
oxbow Lake Petlya.
7.5.2.3

Bolshaya Pera River

The second largest watercourse in the vicinity of the GPP site and its auxiliary production facilities is the
Bolshaya Pera River. It flows at a distance of 1-1.5 km along the western boundary of the Amur GPP site
and 400-500m to the west of the planned underground water abstraction facility site.
The Bolshaya Pera river is a right tributary of the Zeya River and flows into the latter through a river branch
Pyorskaya in the vicinity of the town of Svobodny. The river head is located on the Amur-Zeya plateau to
the north-west of the town of Shimanovsk. The river is 145 km long; the river section in the vicinity of the
underwater abstraction facility is located at a distance of 28 km from the river head. The total watershed
area of the basin is 3180 km2. The river basin area in the vicinity of the site is approximately 3030 km2.
The Bolshaya Pera River flows in a box-like valley 2km to 3km wide. The river floodplain is wide and located
on both river banks (up to 1-1.2km wide) and it merges in its mouth area with the Zeya River floodplain.
There are 31 tributaries of the Bolshaya Pera River each less than 10 km long; the total length of the
tributaries is 83 km. The riverbed is meandering and has frequent rapids 25m to 100m wide. The banks
are 1-2mhigh and up to 0.5 m high at the river mouth; the banks are steep and prone to washout. The flow
velocity varies from 0.1 m/s in pools and up to 2.5 m/s in rapids. The river depth varies from 0.7-2.5m to
0.3-0.5m, respectively. There are 218 floodplain lakes within the watershed with a total area of 3.3 km 2.
The ground is sand and pebble, aqueous vegetation is poorly pronounced; in silted areas it is represented
partially by sedge on the banks.
The river is covered with ice from the end of October through the last 10-day period of April. The Bolshaya
Pera River does not freeze to the bottom; the average ice thickness is 1.1-1.3 m; the maximum thickness is
1.5-1.6 m.
The absolute elevation of the water edge of the Bolshaya Pera River at the point nearest to the GPP site is
159.73 m, i.e. even taking into account the slope angle and amplitude of the water rise during flash floods
the Amur GPP site will not be exposed to flooding by the Bolshaya Pera River, because the absolute
elevation of the site is not below 180 m.
7.5.2.4

Malaya Pera River

The Malaya Pera River is the right tributary of the Bolshaya Pera River (it flows into the latter at a distance
of 17 km from its mouth). The river is 88 km long; the riverbed is 10-15m wide. The ground is composed
of sand and pebble with large quantities of clayey silt (up to 20-30 cm thick). The ice cover thickness
reaches 0.8-1.0 m.
7.5.2.5

Perskaya branch

Perskaya is a river branch of the Zeya River. It is separated from the main streambed by the islands
Molchanovsky (209 km) and Barsukovsky (192 km) and stretches along the right Zeya River bank and flows
into the Zeya River at a distance of 195 km from the river head of the latter. The length of the river branch
is 14 km, the streambed is 120-180 m wide in summer and 60-100 m wide in winter. The bottom is
composed of sand and pebble ground with prevalence of coarse-grained sand fractions. The thickness of the
ice cover in winter is 1.0-1.2 m.
7.5.2.6

Gashchenka River

The Gashchenka River is a tributary of the Zeya River; it is 23.8 km long, 41.41m wide at the crossing of the
sewer line and 0.54m deep. It is located completely within the Zeya River floodplain.
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Oxbow-Lake Petlya

The oxbow-lake Petlya is a left tributary of the Gashchenka River, into which it flows at a distance of 4.5 km
from the river mouth. Thiswatercourseis 9.59 km long. Its width is dependent completely on the water level
in the Zeya River: the oxbow lake width is 30-40 m during the low-water season and 80-100 m during
spring flood. The width at the crossing point of the discharge sewer line is 35.12 m and it is 0.65 m deep
during the low water season. The oxbow lake is located completely within the Zeya River floodplain.
7.5.2.8

Rakusha River

The AMR to the provisional riverside jetty on the Zeya River crosses the Rakusha River, which is a tributary
of the Zeya River and is located completely within the floodplain of the latter. The river is 20.5 km long, 12
m wide and 1.28 m deep at the crossing point with the discharge sewer line.
7.5.2.9

Obratny Klyuch Creek

The Obratny Klyuch Creek is a left tributary of the Bolshaya Pera River (it flows into the latter at a distance
of 8 km from the river head). The creek is 3.5 km long, 1.5-2.0 m wide during the low-water season and up
to 4.0m wide during the flood periods; the creek is 0.2-0.6m deep. In winter the creek freezes to the
bottom.
7.5.2.10

Klyuchevaya River

The Klyuchevaya River is a right tributary of the Zeya river. It flows at a distance of 300 m along the northwestern and north-eastern boundary of the site. The Klyuchevaya River flows into the Zeya River in the
vicinity of the town of Svobodny.
The river rises in the gully Pad' Petrushik located to the west of the village of Novoivanovka. The river is
33.5 km long; the river section near the Project's site is located at a distance of 11 km from the river mouth.
The total watershed basin is 220 km2. The overall slope is 2.50‰, the average slope angle of the crossing is
2.06‰. The river valley in the vicinity of the site is well pronounced within the surrounding terrain; it has a
trapezoid cross-section and is asymmetric.
The left valley wall is steep and concave, approximately 60 m high, in some places precipitous. The right
valley wall is gently sloping, approximately 30 m high, elongated. Both valley wall slopes are covered with
sod, in some places with mixed forest. The floodplain is double-sided, in some places boggy, covered with
hummocks. The right side of the floodplain is approximately 250 m wide, covered with thick shrubs 1.01.5m high; in some places it is boggy. The left side of the floodplain is approximately 300 m wide and is
covered with shrubs. The river banks are covered with sod. The river bottom is composed of sand. In
general, the hydrological regime of the Klyuchevaya River corresponds to the regime of the rivers of the
subject area.
7.5.3

Lakes

There are about 25,400 lakes within the territory of Amur Region with a water-surface area of less than 1
km2 and 20,000 lakes with a water-surface area of 1-2.8 km2, mainly water-eroded lakes. Lakes are an
important element of the hydrographic network and influence the river discharge regime.
The lakes are distributed throughout the territory non-uniformly and are mainly associated with the lowland
part of the Zeya basin. There are few lakes in the mountainous areas. The largest number of lakes is
reported in the Upper Zeya and Zeya-Selemdzha hydrologic districts (0.6-2%).
There are no large lakes within the Project area, but there are numerous small freshwater bodies; there are
also many oxbow lakes in the floodplains of major watercourses.
The discharge sewer line from the WWTF to the outlet to the Zeya River crosses the Baikal Lake having a
water surface area of 0.1 km2. This lake is 32.85 m wide and 3.9 m deep at the sewer line crossing point.
The Rakusha River has its source from the lake.
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Bogs

About 19.8% of the territory of Amur Region is covered with bogs (4,794,500 ha)35. Bogs account for 4050% of the surface of the Upper Zeya River valley and 20-30% of the elevated part of the Zeya-Bureya
plain. The subject area is divided into a zone of unstable wetting, including Amur-Zeya interfluve and the
Zeya-Bureya plain, as well as a zone of excessive moistening, including the north-eastern part of the subject
area.
A significant proportion of boggy land is characteristic of all this territory and this proportion varies with the
latitude. This is attributed to the non-uniform distribution of the atmospheric precipitation by seasons, the
sporadic permafrost presence, retarded surface runoff drainage, heavy mechanical composition of soils and
river floods. Bogs have a regulating influence upon the river discharge. Three areas are distinguished in the
Zeya River basin with regard to the degree of bogging:


areas with a low bogging degree (up to 10%) in the mountainous part of the area;



areas with a moderate bogging degree (11-20%) in the upper reaches of the river basin;



areas with a high bogging degree (21-50%) in the lower areas of the region, including the Upper
Zeya, Zeya-Selemdzha and Zeya-Bureya plains.

The surface of the Upper Zeya plain is bogged to 40-50%. A lower degree (20-30%) of land bogging is
reported in the elevated part of the Zeya-Bureya plain. Most common are shrub-sphagnum and sedgesphagnum bogs.
The permafrost layer prevents seepage of precipitation into the ground and facilitates water-logging of the
surface ground layer and bogging of the boreal forest (taiga) zone. Upland bogs are common in the taiga
and forest-steppe zone accounting for two thirds of the area or approximately 100,000 km2.
Bogs freeze in the first half of November and thaw in early May. During the period of June-September, bogs
can be flooded during periods of heavy rainfall with flash flood water. The causes of the bogging processes
on flat watersheds include inadequate surface runoff drainage, in the river floodplains it is excessive wetting
during the summer-autumn rain period and the clayey ground with a low seepage rate in the upper part of
the geological cross-section.
In the Project area, bogs and boggy areas are limited and reported mainly within river and creek floodplains.
Those bogs are shallow (up to 0.5m and seldom deeper) and composed of un-decomposed peat.
7.5.5

Water bodies of man-made origin

There are two major man-made water bodies in Amur Region: the Zeya water reservoir with a full volume of
68.42 km3 and the Bureya water reservoir with a volume of 20.93 km3. Furthermore, a Lower Bureya
hydroelectric power station is currently under construction and the water reservoir will have a volume of
2.034 km3.
The Bureya water reservoir was created by damming the Bureya River for construction of the Bureya
hydroelectric power station in Amur Region and Khabarovsk Province. It has a small water surface area of
only 740 km2. It is up to 5 km wide and stretches for a distance of 234 km. The water reservoir is located
near the settlement of Talakan.
The Zeya water reservoir is rather young: it was constructed in 1974-1980. Its water surface area is 2,318
km2 and it is the third largest water reservoir in Russia with regard to its water volume (68.42 km 3). It
serves also as a water supply source for the entire town of Zeya.
The water reservoir in the area of the Tukuringra mountain range (from the hydropower station dam) is a
narrow water reservoir with numerous bays. At a distance of 40 km upstream, in the area of the Upper Zeya
trough, the water reservoir becomes wider. The Baikal-Amur railway line runs along the northern boundary
of the Zeya water reservoir and crosses the latter near the village of Boinak. The bridge is 1,100 m long.
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The Zeya water reservoir caused certain changes in the climate of this region. Winters have become milder,
autumns warmer and longer. A part of the Zeya River (for about 100 km downstream of the dam) does not
freeze in winter and that area is covered with fogs throughout the winter.
7.5.6

Water and fish protection zones and riverside protection belts

In order to prevent contamination, pollution and siltation of surface water bodies and depletion of water
reserves, as well as to protect habitats of aquatic biological resources, wildlife and vegetation, water
protection zones are established in conformity with Article 65 of the RF Water Code along shorelines
(boundaries of water bodies) of rivers, creeks, canals, lakes and water reservoir36. Special regimes are
established for any commercial and other types of activities in water protection zones.
Riverside protection belts are established within the water protection zones with additional restrictions
relating to commercial and other types of activities.
The width of a riverside protective zone is established depending on the slope angle of the shore zone of a
water body and is equal to 30 m for adverse or zero gradients, 40 m for a slope angle of up to 3° and 50 m
for a slope of 3° and more.
Outside of cities, towns and other residential areas, the width of a water protection zone of rivers, canals,
lakes and water reservoirs, as well as the width of the respective riverside protection belt is established from
the water body boundary.
In accordance with Item 3, Part 4 of Article 65 of the RF Water Code, the following width of water protection
zones will be established for water bodies located within the Project area:

Zeya River- 200 m

Bolshaya Pera River- 200 m

Malaya Pera River- 200 m

Gashchenka River- 100 m

Klyuchevaya River - 100 m

Oxbow Lake Petlya - 100 m

Rakusha River - 100 m

Obratny Klyuch River- 50m
The water protection zone width of the Baikal Lake is 50 m.
For watercourses less than 10 km long from the head to the mouth, the water protection zone coincides with
the respective riverside protection belt.
It is permitted to plan, construct, refurbish and operate any commercial or other facilities provided that such
facilities are equipped with means ensuring protection of water bodies against pollution, contamination,
siltation and depletion of water resources. The type of such water protecting facilities should be selected
with due consideration of the applicable environmental protection norms relating to discharge of
contaminants, other substances and microorganisms.
The following activities are prohibited in water protection zones:
1) Use of wastewater to fertilize soils;
2) Use for cemeteries, burial grounds, waste disposal, disposal of chemical, explosive, toxic, poisonous
substances, disposal of radioactive waste;
3) Aerial spraying for pest control;
4) Vehicular traffic and parking (except traffic on paved roads and parking in special areas with hard
pavement);
5) Location of fueling stations, fuel and lubricants stores (with an exception of refueling stations and
fuel stores at port sites, shipyards and waterways infrastructure, provided that the applicable
environment protection requirements and the RF Water Code are complied with), as well as technical
maintenance workshops, stations for technical inspection, repair and washing of motor vehicles;
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6) Location of specialized storage facilities for agrochemicals, as well as application of pesticides and
agrochemicals;
7) Discharge of wastewater, including drainage water;
8) Prospecting for and quarrying of common non-metallic minerals (with an exception of cases, when
prospecting and quarrying of common minerals is carried out by users of other valuable subsoil
resources within the outlines of the mine and/or geological lease areas allocated in conformity with
the Russian legislation on the basis of an approved technical project design according to Article 19.1
of the RF Law "On Subsoil Resources" (No.2395-1 of 21 February 1992).
Within the outlines of riverside protection belts it is also prohibited to:
1) plough the land ;
2) dispose of erodible waste banks;
3) use the land for grazing, resting and washing of farm animals.
Fishery zones
In conformity with the Federal Law "On fishing and conservation of aquatic biological resources", water
bodies of fishery significance include those water bodies, which are used or can be used for extraction of
aquatic biological resources. Categories of water bodies of fishery significance and specific aspect of
production of aquatic water resources are determined by the federal executive authority in the field of
fishing.
The Amur territorial department of Rosrybolovstvo (Federal Agency for Fishery) has adopted a resolution
assigning the highest fishery category to the Zeya and Bolshaya Pera rivers.
On the basis of the official monitoring data reported by the Blagoveshchensk division for aquatic
bioresources and habitats monitoring of "AmurRybvod", it was proposed to assign Fishery Category I to the
oxbow lake Petlya and Fishery Category II to the Gashchenka and Rakusha rivers.
In order to ensure conservation of aquatic bioresources reproduction conditions, fishery protection zones are
to be established for areas where certain limitations will be applied in relation to commercial and other
activities. A fishery protection zone is an area adjacent to the water bodies of fishery significance.
Pursuant to Order No.943 of 20.11.2010 by the Rosrybolovstvo Agency "On establishment of fishery
protection zones of seas, the coasts of which fully or partially belong to the Russian Federation and water
bodies of fishery significance of the Adygeya Republic, Amur and Archangelsk Regions", the following width
of the fishery protection zones is to be established for water bodies located within the Project area:





Zeya River
Bolshaya Pera River
Malaya Pera River
Gashchenka River

200
200
200
100

m
m
m
m

Pursuant to Order No.818 of 17.09.2009 by the Rosrybolovstvo Agency "On assigning fishery categories to
water bodies of fishery significance and special requirements relating to catching aquatic bioresources in the
water bodies of fishery significance" and taking into consideration the ichthyofauna composition and the
specific reproduction conditions, Fishery Category I was assigned on the basis of the official monitoring data
reported by the Blagoveshchensk division for aquatic bioresources and habitats monitoring of "AmurRybvod"
to the Klyuchevaya, Gashchenka, Petlya, Rakusha and Obratny Klyuch watercourses. The width of the
fishery protection zone for those rivers is 100 m.
7.5.7

Water regime of surface waterbodies

7.5.7.1

River hydrology

The Amur River basin is located within several climatic zones: the river head is located in an arid continental
part of Asia, the middle reaches in more humid areas and the lower reaches in the monsoon climate zone.
The specific features of the hydrologic regime of the rivers in the Amur River basin is its dependence on the
character of atmospheric processes. The main and essential recharge source for the rivers of the Amur River
basin is rainfall. Snow and underground waters account for 10-20% and 10-30%, respectively.
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The summer low-water season is not well pronounced in the rivers of the Amur River basin. In case of no
rains in spring, a low-water period starts after the spring floods and lasts until the first rainfall.
In autumn, recharge of the rivers decreases significantly with a decrease in the precipitation rate; recharge
from groundwater decreases also by the end of autumn. In winter, the discharge of the rivers drops
considerably due to a decrease in the recharge from surface waters and depletion of groundwater resources.
The final ice formation is reported in the subject area in the first 10-day period of November. The average
duration of the period with icebound rivers is 160 to 175 days. Specific for the winter regime of the rivers is
systematic freezing to the bottom of minor and medium-size rivers.
7.5.7.1.1

Flash floods

The main phase of the hydrologic regime of all rivers in the region is the period of floods caused by heavy
rainfall during the warm season. The flood period accounts for a major part of the annual discharge. During
the warm period 6 to 9 floods on minor rivers are reported, with a maximum number in the order of 10-12.
Sometimes floods follow in a uninterrupted subsequence one after another, resulting in periods of high water
level. Floods are reported predominantly in July and in August. In some years, floods can be reported in
June, or even in May, but they are normally of a mixed type, i.e. caused by both snow and rain. Especially
in dry years the flood period can start in August. In case of very dry summers, there are no floods at all. The
flood period ends normally during the third 10-day period of October.
Conditions for rainwater runoff drainage are very favorable due to the piedmont character of the river flow
and presence of areas with permafrost conditions. Soon after a rainfall, the water level in most rivers rises
rather suddenly at a rate of 1m to 1.5m in 24 hours. The flood period lasts on average for 140 to 150 days.
The highest water level and discharge are reported in case of floods in July and August.
7.5.7.1.2

Spring flood

Another important water regime phase in the subject region is snowmelt flood. Due to the fact that the
quantity of snowfall in winter is small, the spring flood is normally low and of short duration; it is of
secondary importance in comparison with the rain floods. A spring flood lasts for 20 to 30 days. The
intensity of the water level rise varies from 20 cm to 1 m. In some years, in case of fast snow melting and
large quantities of snow, the total discharge during spring floods exceeds the maximum discharge during
summer floods.
7.5.7.1.3

Ice regime of rivers

With the beginning of frosts and lowering of the water temperature to values close to the freezing point, ice
starts forming on rivers, initially normally in the form of shore ice strips along the river banks and lard ice
(thin broken ice). When the air temperature lowers below the freezing point, these ice formations have a
stable character and persist until the river's freezing over in April.
Shore ice is a strip of ice formed along the shoreline of watercourses and water bodies, while the rest of the
water surface remains unfrozen. On the Bolshaya Pera River the shore ice width can reach 30-40 m. On
minor and medium-size rivers the shore ice width can be from 2-3m to 10-15m. On rivers with a slow flow
velocity the shore ice width increases slowly until it form a continuous ice across the river (final ice
formation).
Lard ice (broken pieces of ice film consisting of small ice crystals a few millimeters thick in the form of fine
needles) floats normally with the river flow during a period of 3 to 8 days. This phenomenon is reported not
every year and is of short duration. Lard ice is formed in case of calms and cold weather in autumn on river
sections with a slow flow velocity. Not infrequent are situations, when lard ice during the first days of its
formation appears together with shore ice strips; then it is replaced by slush ice (shuga), i.e. accumulations
of crystalline ice in the form of a loose snow-like mass. It appears often after lard ice formation or
sometimes simultaneously with it and with formation of shore ice along the shoreline.
Bottom ice is formed as a loose mass consisting of ice crystals on boulders and sand of the watercourse
runway bottom. Most frequently it happens on rapids and in other shallow watercourse sections. This
phenomenon results often in ice jams. During the initial period of the ice formation, unfrozen patches of
water (polynia) still remain in an icebound river and intensive slush ice formation takes place in such places.
Slush ice continues to move under the ice cover and freezes to the lower ice surface hindering the water
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flow. Sometimes, accumulations of under-ice slush ice reach such large dimensions that they restrain the
live cross-section of the stream or even block it completely.
As a result, ice jams are formed in some river sections, the water level rises and water can flood the areas
of the river banks. Floating slush ice, lard ice and broken pieces of shore ice freeze together and move in
the form of autumn ice drift. However, the monitoring data related to the winter regime of the rivers in this
river basin indicates that on rivers with a catchment area up to 100-300 km2, the ice formation process
proceeds normally without such specific ice forms as slush ice and ice drift.
A rather characteristic feature of the winter regime of rivers is freezing of numerous minor watercourses to
the bottom systematically reported from year to year. The duration of the period when the rivers remain
frozen varies within a wide range. Minor rivers freezing every year to the bottom remain in this condition
throughout the winter, i.e. during 150 to 170 days or more. On a number of rivers, ice formation starts in
some places from the river bottom upwards to the water surface. Then this ice covers larger areas of the
riverbed and blocking the ice drifting along the river causes the final complete ice formation. Often the ice
quantity grows throughout the winter.
Ice flooding is extensively common in winter; it is secondary ice formation over the ice cover surface. Ice
motion starts, as a rule, long before the breakup of ice in a river and it is associated predominantly with the
water level rise. When the water quantity in a river increases to such a degree that the ice can drift along
the stream channel, this means the beginning of the movement of ice accompanied not infrequently by ice
jams. In rivers freezing during the winter to the bottom there is no ice gang in spring; the ice thaws in
place. The ice regime of the rivers in the subject area is formed under conditions of the monsoon climate.
The winter regime lasts during a half of the annual cycle. During the winter period almost the entire
complex of ice phenomena can be observed in a certain sequence and associated with ice formation specific
for different periods of the cycle.
The onset of the final ice formation in rivers of the subject area is reported in the first 10-day period of
November. The average duration of the period when a river remains icebound is 160 to 175 days.
The initial stage of the breakup of ice in rivers is appearance of the thaw water almost immediately after the
average daily air temperature rises above the freezing point. In the process of intensive ice thawing, the
snowmelt water fills the river channel and flows over the ice cover in the form of a continuous stream up to
0.1-0.5 m deep. The ice breakup process proceeds in a most intensive way on rapids facilitated by a rather
high water flow velocity, and continues until the entire ice mass tears off the shore and floats up to the
water surface. Then the ice begins to move, break up and separate into individual ice floes. Ice motion is a
normal phenomenon in the rivers of the subject area. It begins to take place a long time before the onset of
the breakup of ice in the rivers and is caused predominantly by the water level rise.
In rivers freezing to the bottom during the winter, no ice drift takes place; the ice melts on the spot. When
the water in a river becomes abundant to such a degree that ice can float, then ice begins to move, not
infrequently creating ice jams.
The ice drift begins on average on the 15th - 20th of April in minor watercourses. The duration of the ice
drift period is dependent on many factors, and in particular on the character of the ice breakup and the
degree of ice cover destruction, the quantity of water in a river, weather conditions, etc.
The average duration of the ice drift period in the Bolshaya Pera River is 4 days with a maximum of 12 days.
A characteristic feature of the winter regime of rivers is a relatively high intensity of the ice thickness
growth, especially during the first days after freezing, when a thin ice layer and a small snow layer do not
prevent penetration of frost to the water stream surface. The average ice thickness in the Bolshaya Pera
River is 1.1m to 1.3m and the maximum thickness is 1.5m to 1.6m. In minor watercourses the average ice
thickness varies from 0.6m to 1.9m. The average minimum modulus of flow in rivers with flowing water in
winter is 0.3-1.0 l/s·km2.
After the completion of the ice drift, the water level normally rises sharply, but often rain floods are reported
during the final phase of the ice drift and the curve of the water level variations has a comb-shaped form.
In some years, when the precipitation level in spring is relatively low, a low-water period persist for a more
or less prolonged period of time, but then the flood period starts and lasts until the middle or even the end
of October.
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Water regime of lakes

The main recharge source of lakes is snowmelt water. Groundwater under conditions of sporadic permafrost
ground serves as a recharge source only to an insignificant degree. Inflow of snowmelt water to all lakes
both with and without outlet takes place from watersheds of an insignificant area. Within the zone of
excessive and sufficient wetting the lakes regulate the annual variations and extreme values of runoff.
7.5.7.3

Surface water quality

7.5.7.3.1

Background information

Monitoring of hydrologic and hydrochemical regimes of water bodies is carried out by the industrial
enterprises as water users (sectoral monitoring) and by specialist organizations (Roshydromet).
Sectoral monitoring is virtually haphazard. Regular monitoring of water bodies is carried out only by major
water users having their own attested laboratories, environmental services and qualified specialists using
appropriate methodologies.
However, the data collected by such water users are kept in their own data bases, access to which is
complicated and such monitoring data cannot be used, therefore, as a basis for an analysis of the status of
water bodies.
Most of the minor water users do not conduct any monitoring at all, although it is prescribed in the licensing
terms and conditions. They either do not have any data relating to the regimes and release of pollutants
from their facilities or the available data are haphazard and unreliable, because such water users do not
have any analytical service to conduct systematic monitoring and do not conclude agreements for analytical
services with competent organizations. No monitoring of qualitative characteristics of bottom sediments
have been conducted, with an exception of single rare samples analyzed in some years by researchers on
their own initiative.
The assessment of the environmental status of major water bodies in the Zeya river basin was made on the
basis of the monitoring data of the Far Eastern Hydrometeorological Service Center using the criteria
characterizing the water contamination degree and the scale of disturbance of the average annual surface
runoff as a result of withdrawal of water resources37.
The most informative integrated assessment of the water quality is based on such indicators as the specific
combinatorial index of water contamination (SCIWC) and the water quality class (i.e. the water quality levels
expressed by numerical values of water properties and composition characterizing water suitability for a
particular type of usage)38.
The SCIWC value is determined on the basis of the frequency and the factor of exceedance of the MPC level
using several indicators; it might vary in waters of different contamination degrees from 1 to 16 (0 for clean
water). The higher the value of this index, the lower is the water quality39. The classification of water
quality on the basis of the SCIWC values permits categorization of surface waters as five following water
quality classes:

Class I
conditionally clean

Class II
slightly contaminated

Class III
contaminated

Class IV
dirty

Class V
extremely dirty
With respect to an integrated set of hydrochemical indicators the overall degree of water contamination in
the Zeya River corresponds to Class III, grade 'b' as 'very contaminated'; in 2014 it was assessed as grade
'a' ('contaminated')40 (Table 7.36).
Table 7.36 Characterization of water qualityin the Zeya River

RD 52.24.643-2002. Methodological Guidelines. Method for integrated assessment of contamination degree of surface waters on the basis of
hydrochemical indicators. Moscow, Hydrochemical Institute of the RF Federal Service of Hydrometeorology and Environment (Roshydromet), 2004
37

38
39

GOST 17.1.1.01-77. Nature protection. Hydrosphere. Use and protection of water resources. Basic terms and definitions.
Method for integrated assessment of contamination degree of surface waters on the basis of hydrochemical indicators.

Norms for permissible levels of impact for the Amur river basin: Zeya river. Federal state unitary enterprise "Russian Research Institute for
Integrated Use and Protection of Water Resources", Khabarovsk, 2012.
40
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Monitoring station

Year

Town of Zeya, 0.5 km

2005

Upstream, 1.0 km

2006

Downstream of the city
2007

2008

2009

2010

K%

IWCF

SCIWC

Class &
grade

Water quality

29.1

2.24

3 'b'

very contaminated

38.5

49.5

3.81

3 'b'

very contaminated

44.0

54.9

4.23

4 'a'

dirty

34.1

49.2

3.51

3 'b'

very contaminated

42.3

52.0

3.71

3 'b'

very contaminated

42.1

46.8

3.35

3 'b'

very contaminated

43.1

50.4

3.60

3 'b'

very contaminated

35.5

46.5

3.32

3 'b'

very contaminated

38.1

47.7

3.41

3 'b'

very contaminated

40.5

46.3

3.35

3 'b'

very contaminated

43.6

49.4

3.53

3 'b'

very contaminated

3 'b'

very contaminated

Town of Svobodny, 1.0
km

2005

31.46

2.42

Upstream, 1.0 km

2006

47.3

57.7

4.44

4 'a'

dirty

Downstream of the city

2007

47.6

61.0

4.36

4 'a'

dirty

51.7

61.9

4.42

4 'a'

dirty

39.8

58.4

4.17

4 'a'

dirty

38.7

56.1

4.01

4 'a'

dirty

39.5

48.8

3.49

3 'b'

very contaminated

41.5

51.9

3.71

3 'b'

very contaminated

44.7

46.8

3.34

3 'b'

very contaminated

47.0

54.6

3.90

3 'b'

very contaminated

23.9

1.84

3 'a'

contaminated

43.3

56.7

4.05

4 'a'

dirty

45.8

57.3

4.09

4 'a'

dirty

49.9

69.5

4.64

4 'a'

dirty

50.1

68.0

4.53

4 'a'

dirty

38.0

57.5

4.11

4 'a'

dirty

42.8

59.8

4.27

4 'a'

dirty

39.1

55.5

3.70

4 'a'

dirty

44.6

58.1

3.87

4 'a'

dirty

40.8

55.8

3.72

4 'a'

dirty

44.4

59.6

3.98

4 'a'

dirty

2008

2009

2010

Blagoveshchensk
Upstream, 1.0 km

2005

Within the city

2006

2007

2008

2009

2010

Especially adverse impact on the environmental status of the water in the Zeya River (in particular its
chemical contamination) have heavy metals (copper, total iron, zinc, lead), phenols an petroleum
hydrocarbons.
7.5.7.3.2

Contamination of surface waters in the Project area

In order to determine the hydrochemical indicators and identify potential contamination of surface waters,
water samples from the following water bodies located in the Project's area of influence had been analyzed:
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Zeya, Bolshaya Pera, Rakusha and Gashchenka rivers and the Baikal Lake. The chemical analysis of the
investigated surface water samples is presented in Tables 7.37 – 7.4141.
Table 7.37: Results of chemical analysis of water samples from the Zeya River collected in the area of the treated
wastewater outlet

Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

Value

MPC factor
(in case of exceedance)

pH value

6.500-8.500

7.40

-

Dissolved oxygen

At least 6.000

6.82

-

Total hardness (mg-equiv./dm3)

Not specified

1.96

-

Magnesium

40.000

9.00

-

Calcium

180.000

24.10

-

Sodium + potassium

170.000

1.61

-

Chloride

300.000

8.20

-

Sulfate ion

100.000

<5.00

--

Hydrocarbonate

Not specified

110.00

-

Phosphate

0.200

<0.05

-

Nitrite

0.080

<0.01

-

Nitrate

40.000

<1.00

-

Ammonium ion

0.500

<0.02

-

Salinity (dry residue)

1000.000

117.00

-

Suspended matter

Baseline +0.250

<3.00

-

COD

Not specified

8.00

-

BOD

Not specified

3.20

-

Total iron

0.100

0.27

2.70

Zinc

0.010

<0.01

-

Copper

0.001

<0.001

-

Lead

0.006

0.0032

-

Nickel

0.010

<0.005

-

Cobalt

0.010

<0.015

-

Chromium

0.020

<0.015

-

Manganese

0.010

<0.01

-

Molybdenum

0.001

<0.0005

-

Aluminium

0.040

<0.010

-

Arsenic

0.050

<0.002

-

Anion-active surfactants

0.100

0.097

-

Petroleum hydrocarbons

0.050

0.018

-

Cadmium

0.005

<0.0005

Mercury

0.00001

<0.0001

Phenols

0.001

<0.0005

-

Permanganate oxidizability

Not specified

6.00

-

Benz(a)pyrene

Not specified

<0.002

-

Table 7.38: Results of chemical analysis of water samples from the Bolshaya Pera river

Amur Gas Processing Plant. Project design documentation. Environmental impact assessment. Research and Design Institute for Oil and Gas "Peton".
Document code 4700-0095-ОВОС, 2015
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Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

Value

MPC factor
(in case of exceedance)

pH value

6.500-8.500

7.10

-

Dissolved oxygen

At least 6.000

6.10

-

Total hardness (mg-equiv./dm3)

Not specified

0.34

-

Magnesium

40.000

0.90

-

Calcium

180.000

5.40

-

Sodium + potassium

170.000

22.00

-

Chloride

300.000

3.60

-

Sulfate ion

100.000

5.00

-

Hydrocarbonate

Not specified

68.00

-

Phosphate

0.200

0.12

-

Nitrite

0.080

<0.01

-

Nitrate

40.000

<1.00

-

Ammonium ion

0.500

<0.02

-

Salinity (dry residue)

1000.000

86.00

-

Suspended matter

Baseline +0.250

<3.00

-

COD

Not specified

7.00

-

BOD

Not specified

4.60

-

Total iron

0.100

0.30

3.00

Zinc

0.010

<0.01

-

Copper

0.001

<0.001

-

Lead

0.006

<0.001

-

Nickel

0.010

<0.005

-

Cobalt

0.010

<0.015

-

Chromium

0.020

<0.015

--

Manganese

0.010

<0.01

-

Molybdenum

0.001

<0.0005

-

Aluminium

0.040

<0.010

-

Arsenic

0.050

<0.002

-

Anion-active surfactants

0.100

0.026

-

Petroleum hydrocarbons

0.050

0.018

-

Cadmium

0.005

<0.0005

-

Mercury

0.00001

<0.0001

Phenols

0.001

0.001

1.00

Permanganate oxidizability

Not specified

6.00

-

Benz(a)pyrene

Not specified

<0.002

-

Table 7.39: Results of chemical analysis of water samples from the Baikal lake

Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

pH value

Value

MPC factor
(in case of exceedance)

6.500-8.500

7.10

-

At least 6.000

7.04

-

Total hardness (mg-equiv./dm )

Not specified

1.03

-

Magnesium

40.000

2.30

-

Calcium

180.000

16.90

-

Dissolved oxygen
3
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MPC for fishery water
bodies (mg/dm3)

Value

MPC factor
(in case of exceedance)

Sodium + potassium

170.000

5.99

-

Chloride

300.000

6.40

-

Sulfate ion

100.000

<5.00

-

Hydrocarbonate

Not specified

68.00

-

Phosphate

0.200

<0.05

-

Nitrite

0.080

<0.01

-

Nitrate

40.000

<1.00

-

Ammonium ion

0.500

<0.02

-

Salinity (dry residue)

1000.000

78.00

-

Suspended matter

Baseline +0.250

<3.00

-

COD

Not specified

7.00

-

BOD

Not specified

3.50

-

Total iron

0.100

0.18

1.80

Zinc

0.010

<0.01

-

Copper

0.001

<0.001

-

Lead

0.006

0.0048

-

Nickel

0.010

<0.005

-

Cobalt

0.010

<0.015

-

Chromium

0.020

<0.015

-

Manganese

0.010

<0.01

-

Molybdenum

0.001

<0.0005

-

Aluminium

0.040

<0.010

-

Arsenic

0.050

<0.002

-

Anion-active surfactants

0.100

<0.025

-

Petroleum hydrocarbons

0.050

0.018

-

Cadmium

0.005

<0.0005

-

Mercury

0.00001

<0.0001

-

Phenols

0.001

0.0005

-

Permanganate oxidizability

Not specified

7.20

-

Benz(a)pyrene

Not specified

<0.002

-

Table 7.40: Results of chemical analysis of water samples from the Gashchenka river

Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

Value

MPC factor
(in case of exceedance)

pH value

6.500-8.500

7.20

-

Dissolved oxygen

At least 6.000

6.32

-

Total hardness (mg-equiv./dm3)

Not specified

2.11

-

Magnesium

40.000

6.90

-

Calcium

180.000

30.90

-

Sodium + potassium

170.000

0.92

-

Chloride

300.000

18.20

-

Sulfate ion

100.000

<5.00

-

Hydrocarbonate

Not specified

128.00

-

Phosphate

0.200

0.07

-
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Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

Value

MPC factor
(in case of exceedance)

Nitrite

0.080

<0.01

-

Nitrate

40.000

<1.00

-

Ammonium ion

0.500

<0.02

-

Salinity (dry residue)

1000.000

145.00

-

Suspended matter

Baseline +0.250

4.00

-

COD

Not specified

12.00

-

BOD

Not specified

8.60

-

Total iron

0.100

0.74

7.40

Zinc

0.010

<0.01

-

Copper

0.001

0.0022

2.20

Lead

0.006

0.0016

-

Nickel

0.010

<0.005

-

Cobalt

0.010

<0.015

-

Chromium

0.020

<0.015

-

Manganese

0.010

<0.01

-

Molybdenum

0.001

<0.0005

-

Aluminium

0.040

<0.010

-

Arsenic

0.050

<0.002

-

Anion-active surfactants

0.100

0.064

-

Petroleum hydrocarbons

0.050

0.014

-

Cadmium

0.005

<0.0005

-

Mercury

0.00001

<0.0001

-

Phenols

0.001

0.0009

-

Permanganate oxidizability

Not specified

6.00

-

Benz(a)pyrene

Not specified

<0.002

-

Table 7.41: Results of chemical analysis of water samples from the oxbow lake Petlya

Parameters to be
determined, (mg/dm3)

MPC for fishery water
bodies (mg/dm3)

pH value

Value

6.500-8.500

6.90

At least 6.000

6.18

Total hardness (mg-equiv./dm )

Not specified

1.87

Magnesium

40.000

3.80

Calcium

180.000

31.30

Sodium + potassium

170.000

2.53

Chloride

300.000

16.40

Sulfate ion

100.000

<5.00

Hydrocarbonate

Not specified

93.00

Phosphate

0.200

0.10

Nitrite

0.080

<0.01

Nitrate

40.000

<1.00

Ammonium ion

0.500

<0.02

Salinity (dry residue)

1000.000

141.00

Suspended matter

Baseline +0.250

<3.00

Dissolved oxygen
3

MPC factor
(in case of exceedance)
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COD

Not specified

10.00

BOD

Not specified

5.10

Total iron

0.100

0.41

Zinc

0.010

<0.01

Copper

0.001

0.0056

Lead

0.006

<0.001

Nickel

0.010

<0.005

Cobalt

0.010

<0.015

Chromium

0.020

<0.015

Manganese

0.010

<0.01

Molybdenum

0.001

<0.0005

Aluminium

0.040

<0.010

Arsenic

0.050

<0.002

Anion-active surfactants

0.100

0.045

Petroleum hydrocarbons

0.050

0.016

Cadmium

0.005

<0.0005

Mercury

0.00001

<0.0001

Phenols

0.001

<0.0005

Permanganate oxidizability

Not specified

6.50

Benz(a)pyrene

Not specified

<0.002

4.10

5.60

Based on an analysis of the data in the above tables, the following conclusions can be made:

With regard to their pH values, the surface waters can be categorized as normal (6.90 – 7.40);


As to the total hardness the investigated water samples are rated as very soft (hardness coefficient
of 0.34 to 2.11);



The dissolved oxygen content in the water samples varies from 6.10 to 7.04 mg/dm3;



The COD and BOD values in the investigated watercourses are within a range from 7.00 to 12.00
mg/dm3and from 3.20 to 8.60 mg/dm3, respectively; in all cases BOD value exceeds the set MPC;



The investigated water samples have a low level of salinity; with regard to their cation-anion
composition they are of calcium-magnesium hydro-carbonate facies with a low chloride content;



The sulfate, ammonium, nitrite and nitrate ions are below the detection limit;



The phosphate ion content is within a range from <0.05 to 0.12 mg/dm3, which is most probably
attributable to seasonal variations in the natural water level and is associated with the presence of
decomposing biomass in the water body;



The contents of most heavy metals in the waters is below the detection limit;



The identified elevated contents of iron (0.18-0.74 mg/dm3) and copper in some samples (0.0022–
0.0056 mg/dm3) are associated with the natural processes of destruction and dissolution of rocks
and minerals composing the streambeds and banks of the considered water bodies;



The phenol concentrations in water are below the detection limit of the applied method and do not
exceed the specified normative levels.



The concentrations of petroleum hydrocarbons and anion-active surfactants in the investigated
watercourses do not exceed the regulatory MPC levels for water bodies of fishery significance or are
below the detection limit of the applied analytical method.

The waters in the investigated water bodies are rated as 'conditionally clean'. The results of calculations to
assess the contamination degree of water in the investigated water bodies are presented in Table 7.42.
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Table 7.42: Contamination class of surface waters base on hydrochemical indicators

Description
of water bodies

Specific combinatory index of
water contamination, Sj’

Reserve
coefficient, k

Contamination
class

Baikal Lake

0.60

1

Class I

Gashchenka River

0.88

1

Class I

Oxbow Lake Petlya

0.80

1

Zeya River

0.89

1

Bolshaya Pera River

0.66

7.5.7.4

Bottom sediments in rivers

The bottom sediments constitute a complex multi-component systems, which can be both an accumulator of
chemical substances (in particular heavy metals) and a source of secondary contamination of the respective
water body, depending on the internal processes in a water body, sorption properties of the sediments
themselves and the properties of substances migrating to rivers.
There are no regulatory norms relating to contents of contaminants in bottom sediments, and due to this
reason the MPC/TPC (temporary permissible concentrations) for soils and the available research data were
used for a comparative analysis of the bottom sediments.
The grain size distribution of bottom sediments samples collected in the investigated watercourses (Zeya
and Bolshaya Pera) is represented by medium-grained sandy silt, silty sand and gravelly silty sand. The
analytical results relating to the contents of heavy metals, phenols and petroleum hydrocarbons in bottom
sediments are presented in Table 7.43.

Table 7.43 Concentrations of heavy metals, phenols and petroleum hydrocarbons

Parameter

Sandy silt and clayey bottom
sediments (pH KCl<5.5)

Silty sand and sand

Average

Range

Average

Range

Zn

77.33

72.00 – 83.00

70.67

64.00 – 92.00

Cu

24.00

21.00 – 28.00

21.67

20.00 – 23.00

Pb

16.33

9.00 – 20.00

20.67

19.00 – 22.00

Cd

<0.10

-

<0.10

-

Ni

26.67

24.00 – 31.00

23.67

22.00 – 25.00

Co

13.67

11.00 – 16.00

19.67

11.00 – 31.00

Cr

74.00

71.00 – 78.00

80.67

72.00 – 86.00

Hg

<0.10

-

<0.10

-

Al*

72.61

71.60 – 73.70

87.37

75.00 – 104.90

Mn*

0.62

0.51 – 0.78

0.6700

0.28 – 1.10

Mo

<0.07

-

<0.07

-

Phenol

<0.05

-

<0.05

-

As

11.00

9.00 – 14.00

11.00

9.00 – 15.00

Fe*

39.53

28.00 – 48.30

30.37

26.60 – 37.90

Petroleum hydrocarbons

-

<20.00 – 20.00

-

<20.00 – 56.67

Benz(a)pyrene

-

-

-

-

* g/kg;
** The value has not been calculated.
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As can be seen from the data in the above table, the concentrations of petroleum hydrocarbons and heavy
metals in the bottom sediments do not exceed the TPC values for soils having a corresponding grain size
distribution characteristics. No concentrations of heavy metals and petroleum hydrocarbons exceeding the
average arithmetic values by three times or more have been identified in the analyzed samples.
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Ecosystem services (ES) are the goods and services provided by ecosystems upon which human wealth and
individual well-being depend. The environment provides mankind with the food, water and air that are
essential for life and with the minerals and raw materials for industry and consumption. Less obviously, it
provides the processes that purify air and water, and which sequester or break down wastes. It is also in the
environment where recreation, health and solace are found and in which human culture finds its roots and
sense of place. Scientists refer to these services that the environment provides as ‘ecosystem services’,
recognizing that it is the interaction between the living and physical environments that deliver these
necessities42.
Ecosystem service principles are enshrined in European environmental protection legislation and policies
such as the Environmental Liability Directive (2004/35/EC), the Habitats Directive (92/43/EEC), the Water
Framework Directive (2000/60/EC), etc.
Ecological services are depicted within four service subset categories:





Provisioning;
Regulating;
Cultural;
Supporting.

Supporting services (e.g. soil formation, primary production and genetic exchange) are those that underpin
the other three categories of services. Therefore, supporting services are not assessed separately within this
section. The overall aim of the ecosystem service concept is to bring a holistic approach to environmental
decision-making by valuing the environment in terms of the benefits people obtain from ecosystems.
It is pragmatic, focusing on goals that provide greatest environmental benefit at least cost to society and the
natural environment with the aim of avoiding taking decisions with unintended secondary consequences that
may be costly, increase risk or be detrimental to ecosystems and human wellbeing.
The IFC Performance Standards divide Ecosystem services into two priority types 43:
(i)

Those services on which project operations are most likely to have an impact and, therefore,
which result in adverse impacts to Affected Communities.

(ii)

Those services on which the project is directly dependent for its operations (e.g. water).

In addition, where affected communities are likely to be impacted, they should participate in the
determination of priority ecosystem services in accordance with the stakeholder engagement process as
defined in IFC Performance Standard 1 "Assessment and Management of Environmental and Social Risks and
Impacts"44.
Table 7.44 screens the ecosystem services that are relevant to the Project Area of Influence and categorizes
them according to either priority 1 or priority 2.
Table 7.44: Ecosystems relevant to the Project

42

Provisioning

Relevance to Study Area

Crops

Priority 1 – Farming

Livestock

Priority 1 – Stock-breeding

Capture fisheries

Priority 1 - Fishing in the Zeya River and its tributaries

Aquaculture

Not relevant - No aquaculture

UK National Ecosystem Assessment (UKNEA, 2011). The UK National Ecosystem Assessment: Synthesis of the Key Findings. UNEP-WCMC,

Cambridge.
43

IFC Performance Standards , January 2012.

44

Available at the website: http://www.ifc.org/wps/wcm/connect/26ff00804b8bb44f8d4acfbbd578891b/PS1_Russian_2012.pdf?MOD=AJPERES
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Provisioning

Relevance to Study Area

Wild foods

Priority 1 - Mushrooms and berries

Timber and other wood fibre

Priority 1 – Logging operations and timber processing

Other fibres (e.g., cotton, hemp,
silk)

Not relevant – No fibre harvesting

Biomass fuel

Not relevant – No biomass offered for use for fuel production

Hunting

Priority 1 - Hunting for food

Freshwater

Priority 1 - Freshwater used by local communities
Priority 2 - Freshwater supply to Project facilities

Genetic resources

Priority 1 – Use of native plants as forage for domestic animals

Biochemicals, natural medicines,
and pharmaceuticals

Priority 1 – Collection of medicinal plants

Regulating
Air quality regulation

Priority 1 – Clean air

Global climate regulation

Priority 1 - Stored carbon in permafrost and soils

Regional/local climate regulation

Priority 1 – Microclimates

Water regulation

Priority 1 – Clean water

Erosion regulation

Priority 1 – Vegetation cover reducing erosion due to disturbance

Water purification and waste
treatment

Priority 2 – Disposal of plant waste

Disease regulation

Priority 1 – Naturally functioning ecosystems generally self-regulating
against disease / pathogens

Pest regulation

Priority 1 – Naturally functioning ecosystems generally self-regulating
against pests

Pollination

Priority 1 – Pollination important for wild food production

Natural hazard regulation

Priority 1 and 2 – Vegetation cover, unimpacted soils and natural drainage
important in flood alleviation

Cultural
Sacred or spiritual sites

Priority 1 – Sacred sites present in the Project area

Areas used for religious purposes

Priority 1 – Areas used for religious purposes

Recreational value

Priority 1 – Areas used for recreational purposes

Ecotourism areas

Priority 1 - Area currently not used for tourism, but new infrastructure
could be used in future for eco-tourism

Aesthetic value

7.6.1.1

Priority 1 – Area appreciated by local residents

Provisioning services

Svobodnensky district is one of the major agricultural districts in Amur Region with regard to the land area
used for farming. The farming land area is 340,613 ha, including 135,043 ha of cultivated land, of which
59,143 ha of ploughed land, 50,206 ha of fallow land, 10,367 ha of hay fields, 15,135 ha of pastures and
193 ha of perennial plantations.
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Crops
There is a trend toward an increase in the land areas under crops; a positive role is played by the
government providing support in the form of subsidies allocated to the farming sector, as well as usage of
fallow land for crops. In 2015 the following gross production levels were reported: 8177 t of grain crops,
21,221 t of soya, 1,130 t of potatoes, 994 t of vegetables. Two grain storage facilities were constructed in
2015 for 1,000 and 700 tonnes, and a potato storage was expanded
The main farming produce are grains, soya beans, forage crops, vegetables and potatoes.
Stock-breeding
Stock-breeding is an important traditional sector of the local economy. There are two collective farms, 12
private farms and 2,000 private household farms. As of 01.01.2016 the following stock livestock was
reported in the district:



Cattle

3,245 head, including 1,500 cows



Pigs

2,104 head



Sheep and goats

3,195 head;



Horses

420 head



Poultry

8,312 head.

A gradual growth of the cattle stock has been reported in the district in the recent years. The entire
livestock is provided with sufficient forage resources.
Capture Fisheries
Fishing played a considerable role in the local economy for many years in the past. Currently, there are no
sufficient fish resources for commercial and amateur fishing in the water bodies in the southern part of Amur
Region. The regulated discharge of the Zeya and Bureya rivers and the water level control during flood
periods has disturbed from year to year the normal spawning conditions of phytophilous fish species, which
had accounted for a considerable portion in the fish catches in the Zeya and Amur rivers.
The minor watercourses recharging the Zeya River disappear, especially in gold mining areas, and as a
consequence, such fish species as taimen, lenok, grayling also disappear. A real disaster for amateur fishing
is poachers using electric shock gear for fishing. The main fish species typical in the rivers of the Zeya basin
are described in Section 7.5 of this Chapter. Fish species of significance for both commercial and amateur
fishing are Amur pike, Amur catfish, golden carp, common burbot, etc.
According to the legal regulations, amateur fishing of aquatic biological resources in Amur Region is
permitted on the basis of licenses strictly within the areas designated for fishing and controlled by licensed
legal entities or private entrepreneurs entitled in accordance with agreements to allocate such areas for
amateur and sports fishing.
Gathering of wild edible plants
The forests in Amur Region have a potential for gathering of such wild plant resources as lingon-berry
leaves, wild berries, medicinal plants, nuts, mushrooms. However, currently they are not gathered on a
commercial basis because this type of activity is economically not viable.
Timber
Logging is a traditional activity extensively carried out in the forests of Amur Region. The wood reserves
available annually for logging operations are as large as 9.6 million m3. Coniferous tree species account for
a major portion of timber produced in Amur Region; the proportion of coniferous plantations is 66%; broadleaved tree species with soft and hard wood have a smaller proportion.
In the recent years the forest resources have been used not only for logging and timber processing. The
demand for usage of forests for other purposes (bee farming, grazing grounds, recreational purposes and
hunting) has been growing.
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Hunting
Hunting has been a traditional activity (mainly as a source of meat for food) and is still practiced by
residents of minor settlements in Svobodnensky district.
The main game species in Amur Region are moose, roebuck, Manchurian deer, wild boar, musk deer, sable,
gray wolf, red fox, brown bear, etc. Hunting for fur animals is currently in decline due to the lack of
demand. In 2014 only one ermine and 570 Siberian weasels were gained. A limit for sable hunting was
established for the hunting season of 2013-2014 as 20,065 animals, but only 16,322 animals were obtained.
Freshwater
Freshwater is used by local communities for drinking, general household needs and for livestock and crops
production.
Freshwater will be also an important resource for the Project facilities.
The Project's peak water requirement for drinking and process usage will be approximately 3,200 m3/day.
As a water supply source for the Project, it is planned to construct an underground water abstraction facility
in the Bolshaya Pera River valley consisting of 7 wells (4 operating and 2 standby and 1 observation well).
Genetic resources
Many species from the family of cereals (wheat, rye, barley, oats, etc.) and legumes cultivated in Amur
Region, including Svobodnensky district are food and fodder species. Sedge species (Pycreus
sanguinolentus, Pycreus nilagiricus, cotton grass Eriophorum vaginatum L., Eriophorum russeolum Fries,
etc.) grow extensively in aquatic landscapes.
Natural medicines
The list of medicinal plants growing in Svobodnensky district includes up to 15 species (magnolia vine,
Siberian ginseng (eleutherococcus), maral root, Japanese angelica tree, devil's-club (Echinopanax elatum),
Amur vine, common periwinkle (Vinca minor), butterbur, etc.).
In the past, lingon-berry and Siberian ginseng (eleutherococcus) were gathered on a commercial scale.
Currently, this activity is economically not viable.
7.6.1.2

Regulating services

Air quality regulation
Ecosystems influence the air quality by release of chemical substances to the atmosphere or absorption of
substances from the atmosphere. Massive forests have a significant effect on the atmospheric air quality.
Disturbance of the vegetation cover and its composition can affect the regulating functions of forests.
Global climate regulation
Ecosystems influence the global climate by release of greenhouse gases or aerosols to the atmosphere or
heir absorption from the atmosphere. On the other hand, the plant residues decomposition processes are
retarded under the conditions of the cold climate.
Regional / local climate regulation
Ecosystems can also influence the local or regional climate, e.g. by changing the evaporation conditions,
solar radiation reflection (for example, from the snow cover), wind velocities, etc. See Section 7.2 for more
detail.
Water regulation
Ecosystems have an effect on the time and magnitude of river discharge, floods and recharge of aquifers,
especially from the viewpoint of the water-bearing potential of an ecosystem or a locality. See Sections 7.3
and 7.5 for more detailed description of the hydrology of the Project area.
Erosion regulation
The integrity of ecosystems and in particular that of its vegetation cover can significantly affect erosion
processes ensuring thereby better protection of soils and sedimentary rocks. The Project area is exposed to
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erosion processes associated with cryogenic phenomena. More detail on the region’s soils are provided in
Section 7.4 and on erosion processes in Section 7.3.
Water purification and waste treatment
Ecosystems play an important role in the filtration and decomposition of organic wastes and pollutants in
water as well as the assimilation and detoxification of chemical compounds through soil and subsoil
processes. The ability of the ecosystems to provide water purification services is significantly affected by the
cold climate. More detail on hydrogeological processes is provided in Section 7.5.
Pollination
Many species of insect, birds and mammals provide pollination services, which in turn is important for the
production of crops and wild plants.
Natural hazard regulation
The integrity of ecosystems has an influence to reduce the damage caused by natural events such as
flooding, ice flooding and landslides. See also Section 7.5.
Recreational use
The importance of natural landscapes for maintaining mental and physical health is increasingly being
recognized. Specially protected nature territories and parks have been established in Svobodnensky district
for recreational purposes.
Areas for eco- and ethno-tourism
Svobodnensky district has a high tourism and recreational potential. There are good opportunities for
development of recreational facilities incorporating medical services, as well as for year-round and seasonal
ecotourism. However, at this stage organized tourism is not practiced in the district due to the lack of
developed infrastructure and associated services.
Esthetic value
Ecosystems can be important for educational purposes, personal inspiration, as well as informing culture and
art. Local people, tourists and the Project personnel can derive aesthetic value from the attractive local
nature and environment.
7.6.2

Protected territories, habitats and species

7.6.2.1

Criteria for assessing habitats

In accordance with IFC Performance Standard PS 6, the habitats in the Project area have been assessed
based on their division into 'modified' and 'natural' habitats45:
Modified habitats are "areas that may contain a large proportion of plant and/or animal species of non-native
origin, and/or where human activity has substantially modified an area’s primary ecological functions and
species composition. Modified habitats may include areas managed for agriculture, forest plantations,
reclaimed coastal zones, and reclaimed wetlands".
Natural habitats are "areas composed of viable assemblages of plant and/or animal species of largely native
origin, and/or where human activity has not essentially modified an area’s primary ecological functions and
species composition" as defined in Paragraph 16 of the IFC PS6.
Critical habitats are areas with high biodiversity value, meeting one or several of the following criteria:
habitat supporting globally significant concentrations of migratory species and/or congregatory species; (iv)
highly threatened and/or unique ecosystems; and/or (v) areas associated with key evolutionary processes.
Criterion 1: Habitat of significant importance to critically endangered and/or endangered species;
Criterion 2: Habitat of significant importance to endemic and/or restricted-range species;

45

IFC Performance standard PS 6: "Biodiversity Conservation and Sustainable Management of Living Natural Resources" (2012)
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Criterion 3: Habitat supporting globally significant concentrations of migratory species and/or
congregatory species;
Criterion 4: Territories associated with essential evolutionary processes.
As has been stated in Guidance Note GN56 to the IFC PS6, the determination of critical habitat is not
necessarily limited to these criteria. Other recognized high biodiversity values might also support a critical
habitat designation, and the appropriateness of this decision would be evaluated on a case-by-case basis.
The Guidance Note to the IFC PS6 recognizes that there are gradients of critical habitat or a continuum of
degrees of biodiversity value associated with critical habitats based on the relative vulnerability (degree of
threat) and irreplaceability (rarity or uniqueness) of the site.
Numerical thresholds are used to assign Criteria 1 through 3 to a Tier 1 or a Tier 2 critical habitat
designation (Table 7.45).
Table 7.45: Quantitative thresholds for Tiers 1 and 2 of Critical Habitat Criteria 1 through 3

Criteria

Tier 1

Tier 2

1. Critically Endangered
(CR)/
Endangered (EN)
Species

a) Habitat required to sustain ≥
10% of the global population of CR
and EN species included in the
IUCN Red List and known as usual
habitat which can be considered as
a discrete management unit for
those species.

(c) Habitat that supports the regular
occurrence of a single individual of a CR
species and/or habitat containing
regionally- important concentrations of a
Red-listed EN species where that habitat
could be considered a discrete
management unit for that species/
subspecies.

(b) Habitat with usual presence of
CR or EN species, being one of 10
or less discrete management units
for such a species in the entire
world.

(d) Habitat of significant importance to
CR or EN species that are wide-ranging
and/or whose population distribution is
not well understood and where the loss
of such a habitat could potentially
impact the long-term survivability of the
species.
(e) As appropriate, habitat containing
nationally/regionally important
concentrations of an EN, CR or
equivalent national/regional listing.

2. Endemic/ Restricted
Range Species

(a) Habitat known to sustain ≥ 95
percent of the global population of
an endemic or restricted-range
species where that habitat could
be considered a discrete
management unit for that species
(e.g., a single-site endemic).

(b) Habitat known to sustain ≥ 1
percent but < 95 percent of the global
population of an endemic or restrictedrange species where that habitat could
be considered a discrete management
unit for that species, where data are
available and/or based on expert
judgment.

3. Migratory/
Congregatory Species

(a) Habitat known to sustain, on a
cyclical or otherwise regular basis,
≥ 95 percent of the global
population of a migratory or
congregatory species at any point
of the species’ lifecycle where that
habitat could be considered a
discrete management unit for that
species.

(b) Habitat known to sustain, on a
cyclical or otherwise regular basis, ≥ 1
percent but < 95 percent of the global
population of a migratory or
congregatory species at any point of the
species’ lifecycle and where that habitat
could be considered a discrete
management unit for that species,
where adequate data are available
and/or based on expert judgment.
(c) For birds, habitat that meets Birdlife
International’s Criterion A4 for
congregations and/or Ramsar Criteria 5
or 6 for Identifying Wetlands of
International Importance.
(d) For species with large but clumped
distributions, a provisional threshold is
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Tier 1

Tier 2
set at ≥5 percent of the global
population for both terrestrial and
marine species.
(e) Source sites that contribute ≥ 1
percent of the global population of
recruits.

In Note 11 of the IFC PS6 the Critically Endangered (CR)/ Endangered (EN) Species are defined as listed on
the International Union for the Conservation of Nature (IUCN) Red List of Threatened Species.
The determination of critical habitat based on other listings is as follows:
i)

If the species is listed nationally / regionally as critically endangered or endangered, in countries
that have adhered to IUCN guidance, the critical habitat determination will be made on a project
by project basis in consultation with competent professionals;

ii)

In instances where nationally or regionally listed species’ categorizations do not correspond well
to those of the IUCN (e.g., some countries more generally list species as “protected” or
“restricted”), an assessment will be conducted to determine the rationale and purpose of the
listing. In this case, the critical habitat determination will be based on such an assessment.

The critically endangered and/or endangered species of global, national or regional significance have been
determined on the data available in the following sources:




International Union for the Conservation of Nature (IUCN) Red List of Threatened Species (IUCN
RL)46;
Red Data Book of the Russian Federation (RF RDB)47;
Red Data Book of Amur Region (AR RDB)48.

Both the RF RDB and AR RDB had been prepared on the basis of the criteria corresponding to the IUCN
criteria, despite some insignificant differences in the designations. A matrix of the designations used in the
three mentioned classifications is presented in Table 7.46.
Table 7.46: Classification of endangered species used in the IUCN RL, RF RDB and AR RDB

IUCN Red List

RF Red Data Book

Amur Region Red Data Book

Extinct in the wild (RE)

Probably extinct (0)

Probably extinct – species (sub-species,
populations), occurrence of which was known
in Amur Region, but their presence in the wild
has not been confirmed during the recent 50
years, although the probability of their
existence cannot be ruled out (0 RE )

Critically endangered (CR):
under an extremely high risk of
extinction in the wild

Endangered (1)

Endangered species, the population of which
has declined to a critical level or the habitats
of which have been modified to such an
extent that they can disappear in the nearest
time (1 CR)

Vulnerable (VU): under a high risk
of extinction in the wild

Decreasing population (2)

Species (sub-species) with steadily decreasing
populations (vulnerable), which under the
effect of the factors causing this decrease, in
case of their subsequent impact can be
reclassified from Category 2 (EN) to Category
1.

Near threatened (NT): probability
to be reclassified in the nearest

Rare (3)

Rare – Species (sub-species), for which the
natural norm is a small population size and a

Endangered (EN): under a very
high risk of extinction in the wild

46

International Union for the Conservation of Nature (IUCN) Red List of Threatened Species:<http://www.iucnredlist.org>.

47

Red Data Book of the Russian Federation: http://redbookrf.ru/

48

Red Data Book of Amur Oblast: http://Redbook-amur.ru
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RF Red Data Book

future to one of the categories of
endangered status

Amur Region Red Data Book
habitat of a limited area or a significant area
with a lower population density, requiring
special protection measures for their survival
(3 (VU)

Data deficient (DD):
the available information referring
to the size of population and/or
absence of a habitat range is
inadequate for direct or indirect
assessment of risk of extinction

Uncertain status (4)

Uncertain status – Species (sub-species)
probably belonging to one of the previous
categories, but the data related to their
current status is insufficient for accurate
determination of their status, or species (subspecies, populations), which should be listed
in the Red Data Book, but which do not
correspond to the full degree to the criteria of
other categories (4 (DD).

Least concern (LC)
Taxons with an extensive range of
habitats and high population sizes

Recoveredorrecovering (5)

Recovered or recovering species (sub-species,
populations), the population size and habitat
range of which have begun to recover under
the influence of natural factors or as a result
of the implemented protection measures and
are close to a condition, when they will not
need any urgent measures for conservation
and recovery of their populations (5).

7.6.2.2

Protected nature territories in Amur Region

A system of specially protected nature territories existing currently in Amur Region consists of protected
territories of both federal and regional significance.
Specially protected areas of federal significance:
1.
2.

Nature reserves (zapovednik - IUCN Category I): Zeysky, Norskyand Khingansy;
Nature reserve (zakaznik - IUCN Category IV): Orlovsky and Khingan-Arkharinsky.

Specially protected areas of regional significance:
1.
2.
3.
4.

One nature park;
One wetland site;
32 wildlife reserves;
60 nature memorials of regional significance.

Nature reserves (zakaznik) of regional significance are divided as follows:
1. 22 zoological reserves;
2. 6 botanical reserves;
3. 4 integrated reserves.
A combination of diverse geographic and faunistic zones in Amur Region have predetermined a very high
degree of plant and wildlifes pecies diversity. The flora is represented by more than 2,000 vascular plant
species; the wildlife includes all species occurring in the region.
There are two wetland areas of international significance (Ramsar sites) as habitats of migrating waterfowl
and wading birds in the Amur Region:
1. State-owned zoological reserve of regional significance "Muravyevsky";
2. Khingan-Arkhar lowland reserve within the boundaries of the federal nature reserve "Khingansky"
and the regional nature reserve (zakaznik) "Ganukan".
Currently the procedure is in progress to assign the status of wetland site of international significance to the
state-owned zoological reserve "Tashinsky".
Specially protected nature territories are located in all natural climatic zones of Amur Region and ensure
protection of the natural complexes against anthropogenic impacts, as well as protection of rare and
endangered animal and plant species. Their total area is 3.89 million hectares accounting for 10.7% of the
total area of Amur Region. This corresponds to the recognized international standards, according to which
the proportion of legally protected nature territories in each region should be at least 10% of a region's area.
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With regard to this indicator Amur Region ranks as the 5th member territory in the Far Eastern Federal
District49.
The specially protected nature territories of federal significance report to the RF Ministry of Natural
Resources; the nature reserves of regional significance report to the Amur Region Department for Wildlife
and Habitats Management, Monitoring and Regulation.
Commercial activities in the protected nature territories are managed by the Amur Region Directorate for
Wildlife Usage and Protection and Protected Territories Management. This Directorate was established in
conformity with Federal Law No.33-FZ "On Specially Protected Nature Territories" and pursuant to Decree
No.585 of 18.10.2005 issue by the Amur Region Governor. A map of the specially protected nature
territories and hunting grounds in Amur Region is presented in Figure 7.23.

Specially protected nature territories and hunting grounds in
Amur Region

Figure 7.23: Map of specially protected nature territories and hunting grounds in Amur Region50

State budget institution of Amur Oblast "Directorate for Wildlife Usage and Protection and Protected Territories Management":
http://amuroopt.ru/direktsiya-oopt/o-zakaznikah/
49

Specially protected nature territories and hunting grounds in Amur Oblast. Available at the website: http://www.amurohota.ru/index.php/2012-0130-00-51-41
50
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Specially protected nature territories in Svobodnensky district

According to the information provided by the Amur Region Department for Wildlife and Habitats
Management, Monitoring and Regulation, RF Ministry of Natural Resources and the Svobodnensky District
Administration, there are no specially protected territories of federal, regional and local significance within
the Project area51.
The nearest protected nature territories within the Svobodnensky district are described below52:
1) Iversky, state-owned zoological reserve of regional significance
The Iversky reserve (zakaznik)53 located in Svobodnensky district was established as state-owned hunting
reserve of regional significance pursuant to Decree No.304 of 05.07.1963 issued by Amur Region Executive
Committee. Its purpose is conservation and rehabilitation of populations of rare and endangered animal
species, including also species valuable from the commercial, scientific and cultural viewpoints.

Figure 7.24: Map of the state-owned nature reserve Iversky

The Iversky reserve has an area of 50,000 ha; the protection zone area is 27,000 ha. It is located in
Svobodnensky and Mazanovsky districts on the right bank of the Zeya river. It includes Far-Eastern sub-taiga
plain landscapes, as well as river floodplains and deltas. The terrain is hilly and undulating. Lower parts of
boggy valleys alternate with flat and elevated slightly undulating forest land.

51

EIA for construction of the Amur Gas Processing Plant. Research and Design Institute for Oil and Gas "Peton", 2015.

52

Specially protected nature areas in Amur Oblast (Reference book) Yu.M Gafarov, Yu.A. Darman, S,I. Titov, Blagoveshchensk, WWF (2013): 88 pp.

53

Specially protected nature territories of Russia. Available at the website: http://oopt.aari.ru/oopt
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The vegetation is of boreal forest type. There are combinations of various types of pine forests, secondary
and mixed forests. Common are the following tree species: common pine, Gmelin's larch, flat-leaved birch,
Mongolian oak, aspen, poplar and a number of willow species.
The grass cover is represented by forb-graminoid and sedge-graminoid assemblages in depressions.
Common are the following herbaceous species: Siberian speedwell, Asian aruncus, wintergreen, Keiske's lilyof-the-valley, Solomon's seal, northern and yellow bedstraw.
There are 14 valuable game animal species: moose, roebuck, wild boar, brown bear, squirrel, mountain
hare, Siberian weasel, red fox, mink, badger, raccoon dog, hazel-grouse, pheasant, and black grouse. In
winter the following animal species migrate to the reserve for wintering from the adjacent areas: roebuck,
wild boar and Manchurian deer.
Prohibited types of activities
Any activities contradicting the objectives of the nature reserve and causing damage to natural complexes
and their components are prohibited in the Iversky nature reserve:
1.

Any work, which can disturb the hydrologic regime of the area and vegetation cover or facilitate
appearance or propagation of erosion processes;

2.

Melioration of hydrologic conditions, bog drainage;

3.

Geological prospecting and exploration and exploitation of subsoil resources;

4.

Construction of buildings and structures not related to protection and usage of the Iversky
reserve, construction of aerial power transmission lines, communication lines, roads, pipelines
and other linear structures, with an exception of road construction for fire response purposes,
fire protection mineral strips and fire breaks;

5.

Disturbance of habitats of animals listed in the RF and Amur Region Red Data Books or being
rare in the Iversky reserve;

6.

Uncontrolled burning of natural vegetation, cutting of trees, shrubs and vines with an exception
of sanitation tree cutting.

7.

Storage of mineral fertilizers and chemicals used for plant protection;

8.

Use of toxic chemicals for forest protection, including also use of such substances for research
purpose;

9.

Intended disturbance of wild animals, their capture and killing, destruction of nests and
burrows; presence of people with fire arms, pneumatic guns or any gear for catching animals;

10.

Hunting, presence with dogs, capture of animals not classified as game animals or fish species
not allowed for fishing;

11.

Change in the functional purpose of any land area or a part thereof, if it can cause an increase
in the anthropogenic pressure on the nature complex in the Iversky reserve;

12.

Soil contamination, littering, waste disposal or dumping of garbage.

2) "Yukhta Pine Forest", nature memorial of regional significance
The Yukhta Pine Forest54 was established pursuant to a decree of 01.06.1979 issued by the Amur Region
Executive Committee. The area of the nature memorial is 9.9 ha; it is located between the railway station
Yukhta and the village of Dmitriyevka, Svobodnensky district.
It comprises Far-Eastern sub-taiga plain (lowland) landscapes and constitutes a fragment of natural pine
forests in an area of intensive anthropogenic activities adjacent to woodless land.
The nature memorial area is a reserve of certain rare plant species and cenoses, a sort of a testing ground
for restoration and conservation of natural pine forests located under unfavorable natural conditions.
Recently the Yukhta pine forest has been severely impacted by repeatedly occurring forest fires with
subsequent sanitary tree cutting.

54

Specially protected nature territories of Russia. Available at the website: http://oopt.aari.ru/oopt
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The Svobodnensky district administration is responsible for the maintenance of the protection regime in the
nature memorial area.
3) "Buzulinskaya Green Cove", nature memorial of regional significance
Buzulinskaya Green Cove27was established pursuant to a decree of 11.10.1978 issued by the Amur Region
Executive Committee. The nature memorial area is 44.9 ha; it is located in the vicinity of the Pera river.
It comprises Far-Eastern sub-taiga plain (lowland) landscapes and constitutes a pine forest of natural origin.
The trees in the forest are of different ages; some of them are very old. No rare and endangered plant species
have been identified.
4) "Nylynginsky Anthill", nature memorial of regional significance
Nylynginsky Anthill27 was established pursuant to a decree of 23.03.1999 issued by the Amur Region Executive
Committee. The nature memorial area is 18 ha; it is located in the upper reaches of the Nylyga creek within
the land of the Lazo collective farm.
The main criteria of assigning a category of legally protected nature area is the availability of habitats of rare
organisms requiring protection (i.e. a federation of Siberian Pacific ant species reported in the Russian Far
East only within the Zeya-Bureya and Khankay plains. This ant species is rare and its biology has not been
properly studied.
In order to protect this nature memorial against anthropogenic impacts, a protection zone 50 m wide along
its perimeter was established having a total area of 17 ha.
5) Pine Forest on Zeya River at the village of Bardagon
The nature memorial "Pine Forest on the Zeya River at the village of Bardagon"27 was established pursuant to
a decree of 11.10.1978 issued by the Amur Region Executive Committee. Its area is 173 ha; it constitutes a
fragment of a continuous strip of pine forests along the right bank of the lower reaches of the Zeya River.
Trees are predominantly of common pine species up to 20 m tall with a trunk diameter of 0.5-0.6 m with
inclusion of some larch trees 18 m tall and a trunk diameter of up to 25 cm, as well as Mongolian oak trees
8-10 m tall with a trunk diameter of up to 15 cm. The crown closure degree is 75%.
In lower parts of wet areas throughout the pine forest, especially towards the Pionerskoye Lake, there are
some flat-leaved birch trees up to 15m tall with a trunk diameter 0.18-0.2m and aspen trees up to 20 m
thick with a trunk diameter up to 0.3m. Prevailing in the undergrowth is Mongolian oak; Daurian birch, flatleaved birch and Asian bird berry trees. The composition of plant species in the undergrowth and the
herbaceous ground cover varies depending on a particular area. Shrub vegetation is composed
predominantly of diversifolious hazel and bush-clover (Lespedeza bicolor). In low wet areas Chinese
magnolia vine is abundant. The closure degree of shrub cover varies from absence in some area up to the
completely covered ground.
Prevailing in the herbaceous vegetation are sedge and cereals species; reported are also vetchling, vetch,
burnet, wintergreen (Pyrola), lily-of-the-valley, wild strawberries, horsetail, dittany, pasqueflower, day lily.
Two plants of yellow lady's slipper and a few plants of milk-flower peony have been reported. In wet areas
there is a dense fern growth.
6) Malosazanskye White Mountains an Pine Forest, nature memorial
The nature memorial "Malosazanskye White Mountains and Pine Forest"55 was established pursuant to a
decree of 01.06.1979 issued by the Amur Region Executive Committee. It constitutes a combination of relict
pine trees and white mountain cliffs. The purpose of this nature memorial is conservation of unique and
irreplaceable nature complexes of high ecological, scientific, cultural and esthetic value, as well as objects of
natural and man-made origin.

55

Specially protected nature territories of Russia. Available at the website: http://oopt.aari.ru/oopt
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Korsakovsky Krivun, a nature memorial of regional significant on the Amur River

The nature memorial "Korsakovsky Krivun" on the Amur River was established pursuant to Decree No.430 of
11.10.1978 issued by the Amur Region Executive Committee. A cliff 10m to 15m tall is composed of
quartzite and sandstones of pink and pinkish-gray color, massive, fine-grained, with an oblique layer
structure. The quartzite/sandstones belong to the Tiparinskaya rock series of carboniferous rock series.
Similar gray and pinkish-gray sandstones are known also in small cliffs at the left Amur River bank and
downstream of the Guransky Cliff. In addition to its geomorphologic significance, Korsakovsky Krivun is of
interest from the viewpoint of its tectonic and stratigraphic structure. It is of both scientific and esthetic
value. Along this section of the Amur River some rare plant species have been reported, which are listed in
the RF and Amur Region Red Data Books.
8)

Golubaya River section, nature memorial of local significance

A section of the Golubaya River was assigned the status of a nature memorial of local significance pursuant
to Decree No. 54656 of 27.12.1983. It has a significance as a hydrogeological nature memorial.
There are also plans in place to assign a status of nature memorial of regional significance to the
Busseyevksy nature reserve (zakaznik) in Svobodnensky district with the objective to ensure conservation of
populations of rare plants species.
The Simonovsky nature reserve of the regional significance should be also mentioned; its status was
changed in 2011 from a zoological reserve to a comprehensive nature reserve (zakaznik). The reserve had
been originally established as a hunting reserve "Simonovsky" pursuant to Decree No.304 of 05.07.1963
issued by the Amur Region Executive Committee.
It is located in Shimanovsky District on the left Amur River bank downstream of the Bereya River mouth, at
a distance of 1 km south of the village of Saskal and in Svobodnensky District on the left Amur river in the
interfluve between the Bereya and Malaya Kamushka rivers. A rare bird species (white-tailed eagle
Haliaeetus albicilla) has been reported in this area. This nature reserve includes a unique area –
Korsakovsky Krivuny at the Amur River with numerous archeological sites.
The objective of this nature reserve is conservation and restoration of nature complexes (landscapes) of
ecological and scientific research value, as well as conservation of rare and endangered animal and plant
species. This area serves as a habitat, from which 15 valuable game animal species migrate to the adjacent
territories. The most important game animals are wild boar, roebucks and moose. .
7.6.3

Habitats

7.6.3.1

Background information

According to the geobotanical zoning scheme of the Russian Far East, most of the territory belongs to the
East-Asian region of coniferous and broad-leaved forests.
In Amur Region, an overlapping combination of several flora types is reported: Manchurian, OkhotskKamchatka, East-Siberian, Pacific and Mongolian-Daurian. This means that plant species characteristic of
three climatic belts grow in the same area, i.e. subarctic, moderate and subtropical climatic belts. Especially
rich and diverse is the Manchurian flora comprising thermophyte species, the nearest relatives of which are
common in the subtropics or partially even in the tropics of East Asia and in the corresponding zones of
North America. This flora type is represented by the following species: Amur barkhat tree, Manchurian
walnut tree (Juglans mandshurica), Amur vine, Korean pine, Siberian ginseng (eleutherococcus) and many
other species. They are common mainly in the eastern part of the Zeya-Bureya and Arkharinskaya plains, on
the slopes of the Bureya and Malyi Khingan mountain ranges and significantly less frequently on islands and
in floodplains of major watercourses. The East-Siberian flora is not as rich and more monotonous; it is
prevalent in the north-eastern part of Amur Region, in the upper and middle reaches of the Zeya River basin
and in the upper reaches of the Amur river. It is represented mainly by Daurian (Gmelin) larch and Siberian
spruce.
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List of specially protected nature territories of the Russian Federation (Reference book). PartII. Potapova N.A., Nazyrova R.I., Zabelina N.M.,

Isayeva-Petrova L.S. Korotkov V.N., Ochagov D.M., Moscow, VNIIprirody, 2006, 364 pp.
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In the golets ('bald mountains') and sub-golets belts of the mountain regions, some plant species
representative of the Pacific flora have been reported: dwarf Siberian pine, cassiopeia, several rhododendron
species (including Redovsky rhododendron listed in the Red Data Book), siversia, shiksha. The MongolianDaurian flora is represented by plant species of steppe origin: bush-clover(Lespedeza bicolor), Baikal and
Far-Eastern feather grass, Siberian tansy, Baikal skullcap. They grow normally in steppe-like areas of the
Zeya-Bureya plain. Some of the representatives of this flora type are reported also on the southern slopes
in the Amur-Zeya plain.
The list of higher plant species, including cultivated species, consists of more than 2,000 species. Out of
rare plant species growing in Amur Region, 21 species are listed in the RF Red Data Book, 37 species in the
Red Data Book of the Russian Far East, and 212 species in the Amur Region Red Data Book "Rare and
Endangered Plants". 34 plant species are protected by the CITES Convention57.
The vegetation cover in Amur Region consists of plants belonging to several flora types: East-Siberian,
Mongolian-Daurian, Manchurian, Okhotsk-Kamchatka and Pacific flora.
Amur Region is a region extensively covered by forests. As of 01.01.2012, the total area of the forest land
fund was 30,515,282 ha (84.3% of the total land area of Amur Region), including the following:






Forests
Areas affected by forest fires
Open woodland
Cutover areas
Clearings and waste land

22,844,868 ha (74.86% of the forest land fund)
495,579 ha
1,383,477 ha
300,897 ha
406,852 ha58.

Sub-taiga forests (coniferous / broad-leaved forests) are located in the developed part of the Amur-Zeya
interfluve; they have been seriously modified as a result of felling operations and forest fires. In areas with
felled or destroyed pine and large forests of sub-taiga type, birch forests start growing (primarily flat-leaved
birch with a certain proportion of Daurian birch) with a herbaceous ground cover. Prevailing in the shrub
layer are bush-clover and hazel shrubs. In the birch forests there are some small areas of tree stands
consisting completely of Daurian birch. They grow in the place of mixed river birch (Betula nigra) and pine
forests and river-birch, larch and pine forests. The water-logged a areas along rivers are covered with a
sedge-forb-reedgrass assemblages and form often boggy sedge-reedgrass meadows.
Forest biotopes on the right bank of the Zeya River are represented mainly by riparian shrub thickets and
riparian forests, and to a lesser degree by broad-leaved forests. Prevailing are open biotopes of floodplain
meadows, fallow land with sedge-forb vegetation, as well as agrocenoses of arable land and sown meadows.
7.6.3.2

Vegetation in the Project area

According to the geobotanical zoning scheme of the Russian Far East, most of the Project area belongs to the
East-Asian region of coniferous and broad-leaved forests.
The flora in Svobodnensky district consists of 1,257 plant species of 496 genera and 133 families, which
account for 71.3% of the overall flora of Amur Region59. Prevailing are species for the boreal flora family
(Asteraceae, Cyperaceae, Saxifragaceae, Salicaceae, etc.) with a significant proportion of the Ancient Middle
Land flora (Poaceae, Fabaceae, Brassicaceae, Caryophllaceae, Lamiaceae, etc.). Nemoral flora
(Ranunculaceae, Rosaceae) has also a noticeable effect on the overall flora composition in the district
The plant species identified in the process of the environmental engineering surveys within the Project area
are represented in Table 7-48.
Environmental diversity of the vegetation cover in a rather large part of the district is determined by a number
of plant species assemblies or elemental typological units of vegetation (biotopes). Seven characteristic
(natural) biotopes are distinguished within the Project area.

57

Governmental report "On Environmental Status of Amur Oblast in 2009", Blagoveshchensk, 2010: http://protowfn.ru/russia/obl/articles/7339.html

58

Governmental report "On Environmental Status of AmurOblastin 2009", Blagoveshchensk, 2012

59

EIA for construction of the Amur Gas Processing Plant. (Research and Design Institute for Oil and Gas "Peton", 2015.)
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River birch forests with bush-clover ground cover

This type of forests grow on gentle slopes, usually exposed northwards. The tree stands consist of birch
(Betula davurica, B. platyphylla) with a certain proportion of pine (Pinus sylvestris), Mongolian oak (Quercus
mongolica) and Amur linden (Tiliaam urensis). Tree height 15.0 - 20.0 m, trunk diameter 10.0–31.0 (42.0)
cm, crown closure 0.1 – 0.3.
Undergrowth: oak, linden; height 0.5 – 1.5 m, closure 0.2. The undergrowth layer is poorly pronounced.
Single pine and birch saplings.
Dominating in the undergrowth is bush-clover (Lespedeza bicolor), in some places dog-rose (Rosa davurica)
and buckthorn (Rhamnus dahurica) is reported. Height 0.5-1.0m, closure 0.5 – 0.7.
Grass cover: Pteridium aquilinum (cop2), Calamagrostis langsdorffii (cop1), Equisetum sylvaticum (cop1),
Polygonatum odoratum (sp), Veratrum lobellianum (sp), Sorbaria sorbifolia (sp).
Height 0.3 – 0.5 m, projective cover 10 – 25 %.
No suprasoil cover. The microrelief is slightly rough, poorly defined.
2.

White birch forests with bush-clover and reedgrass ground cover

Characteristic of gully bottoms. The tree stands consist of birch (Betula platyphylla,B. davurica) with a
certain proportion of pine (Pinus sylvestris).
Tree height 17.0 - 21.0 m, trunk diameter 12.0–22.0 (39.0) cm, crown closure 0.2.
Undergrowth: single trees of birch (B. platyphylla); Single birch and pine saplings.
Dominating in the undergrowth is bush-clover (Lespedeza bicolor), in some places dog-rose (Rosa davurica)
is reported.
Height 0.5-1.0m, closure 0.2 – 0.3.
Grass cover: Calamagrostis langsdorffii (cop2), Equisetumsylvaticum (cop1), Pteridium aquilinum (cop1),
Veratrum lobellianum (sp), Angelica amurense (sp), Geranium vlassjvianum(sp). Height 0.5 – 0.7 m,
projective cover 50 – 75 %.
Green moss is occasional. The microrelief is slightly rough, poorly defined.
3.

Reedgrass-cotton grass-sedge bogs

It is common in concave areas without hydraulic outlet with a poorly pronounced micro-relief.
Dominating is bog reedgrass (Calamagrostis neglecta) (cop1), sedge (Саrех lasiocarpa) (cop1) and cotton
grass (Eryophorum angustfolium) (sp). Occasionally horse tail (Equisetum arvense, sp).Projective cover 7590 %.
4.

Valley and floodplain osier beds

Represented by the following species: Salix triandra, S. viminalis, Chosenia arbutifolia, Betula platyphylla
with inclusions of Populus tremula and Pinus sylvestris.
The shrub layer is represented commonly by bush-clover (Lespedeza bicolor); dog-rose (Rosadavurica),
buckthorn (Rhamnus dahurica), currants (Ribes rubrum). The closure of the shrub layer does not exceed
0.3. The height of shrubs 1.5-2.5 m. In the grass and dwarf shrub layer:
Calamagrostis langsdorffii (cop1), horsetail (Equisetum sylvaticum, cop1), hellebore (Veratrum lobellianum,
sp), common brake fern (Pteridium aquilinum, sp), sorbaria (Sorbaria sorbifolia, sp), lingon-berry
(Rhodococcum vitis-idaea, sp), bog bilberry (Vaccinium uliginosum, sp), wild strawberry (Fragaria vesca,
sp), meadow clover (Trifolium pretense0). Projective cover 50-75 %. The microrelief is poorly defined.
5.

Medium-age areas affected by forest fires

Represented by undergrowth thickets of deciduous trees. Dominating is oak (Quercus mongolica); common
are aspen (Populus tremula) and birch (Betula davurica). Height 2.0–4.0 m, crown closure 0.7–0.9.
Common in the shrub undergrowth is bush-clover (Lespedeza bicolor).
The area is heavily contaminated with residues of burned trees and tree branches.
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Sedge-graminoid fallow land with young willow, pine and birch trees

Wasteland areas are common in all even topographic elements, where arable land existed in the past.
The grass layer is represented by sagebrush (Artemisiadesertorum, cop1, A. vulgaris, (cop1), Calamagrostis
langsdorffii (cop1), Amaranthus retroflexus (sp), Linaria vulgaris (sp).
Microrelief is in the form of ploughed furrows more or less rounded, in most cases only slightly
distinguishable.
Young growth of pine and birch, as well as bush-clover (Lespedeza bicolor) can be seen in elevated areas, as
well as willow trees on lower parts of hill slopes, in localized depressions. Coppices of willow and chosenia
(Salix viminalis, S. triandraandChosenia arbutifolia) grow in narrow gullies.
In fallow land areas located in elevated parts of the terrain, there is young growth of pine, birch and bushclover (Lespedeza bicolor). Willow trees grow on the lower parts of hill slopes and in localized depressions.
7.

Land disturbed by human activities

This type of land constitutes areas developed in the past and covered with ruderal grass and shrub
vegetation. There are chaotically located heaps of domestic and construction wastes and debris, foundations
of abandoned buildings, and remnants of engineering networks. The natural soil and vegetation cover had
been completely destroyed.
The following plant species are present in the vegetation cover: amaranth (Amaranthus retroflexus,cop2),
foxtail grass (Setaria glauca, cop1), sorrel (Rumex confertus, sp), bur-marigold (Bidens tripartite, sp),
cockle (Vaccaria hispanica, sp), wild radish (Raphanus raphanistrum, sp), couch grass (Elytrigia repens,
cop2), sagebrush (Artemisia vulgaris, (sp), A. austriaca, cop2), goosefoot (Chenopodium album,cop1). The
projective cover varies from 25%to 75 %.
In many places there are land areas affected by forest fires; in the middle part the young growth is
displaced by dog-rose and hydrophilous grass species (sedge, etc.). There are also areas with sparse birch
and pine trees up to 12 m tall; in the lower leveled area there is only hydrophilous vegetation, shrubs 0.20.3 m tall.
Arable land is common directly within the boundaries of the sites allocated for the planned facilities. In even
areas there are fields used for soya cultivation (arable land is located in the eastern part of the GPP site and
projecting toward the site middle for a distance of 560 m). In areas without cultivated fields, the land is
covered by meadow vegetation (clover, sagebrush, etc.) and shrubs up to 0.7 m tall.
The land disturbed by anthropogenic activities accounts for approximately 65.70% of the area allocated for
construction of the planned facilities.
Table 7.47: Plant species identified in the course of the environmental engineering surveys

Ser.Nos.

Species description

1.

Field horsetail (Equisetum arvense L.)

2.

Sylvan horsetail (Equisetum sylvaticum L).

3.

Common brake fern (Pteridium aquilinum (L.) Kuhn.)

4.

Common pine (Pinus sylvestris L.)

5.

Austrian sagebrush (Artemisia austriaca Jacq.)

6.

Desert sagebrush (Artemisia desertorum Spreng).

7.

Common sagebrush (Artemisia vulgaris L.)

8.

Dandelion (Taraxacum officinale F.H. Wigg.)

9.

Sorbaria (Sorbaria sorbifolia (L.) A. Br.)

10.

Wild strawberry (Fragaria vesca L.)

11.

Cutton grass (Eryophorum angustfolium Honch.)

12.

Sedge (Саrех lasiocarpa Ehrh.)

13.

Pine purple grass (Calamagrostis langsdorffii (Link.) Trin.)
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Ser.Nos.

Species description

14.

Narrow reedgrass (Calamagrostis neglecta) (Ehrh.) Gaertner

15.

Bur grass (Echinohloe crusgalli (L.) Beauv.)

16.

Siberian couch-grass (Elymus sibiricusL.)

17.

Green foxtail (Setaria glauca (L.) Beauv.)

18.

Couch-Grass (Elytrigia repens (L.) Nevski)

19.

Willow (Salix viminalis L.)

20.

Almond-leaved willow (Salix triandra L.)

21.

Common aspen (Populus tremula L.)

22.

Amaranth (Amaranthus retroflexus L.)

23.

Yellow thistle (Circium setosum (Willd.) Besser. Ex M. Bieb.)

24.

Muchweed (Chenopodium album L.)

25.

Meadow clover (Trifolium pretense L.)

26.

Vetch (Vicia amoena Fisch.)

27.

Flax weed (Linaria vulgaris Mill.)

28.

Red currant (Ribes rubrum L.)

29.

Daurian dog-rose (Rosa davurica Pall.)

30.

Glass wart (Salsola collina Pall.)

31.

Persicaria (Persicaria lapathifolia (L.) Delarbre)

32.

Horse sorrel (Rumex confertus Willd.)

33.

Bur-marigold (Bidenstripartite L.)

34.

Wild radish (Raphanus raphanistrum L.)

35.

Buckthorn (Rhamnus dahurica L.)

36.

Flat-leaved birch (Betula platyphylla Sukaczev)

37.

Bush-clover (Lespedeza bicolor Turcz.)

38.

Lobel's Hellebore (Veratrum lobellianum Bernh.)

39.

Cockle (Vaccaria hispanica (Mill.) Rauschert)

40.

Common lingon-berry (Rhodococcum vitis-idaea (L.) Avror.)

41.

Bog bilberry (Vaccinium uliginosum L.)

The map showing the vegetation distribution within the Project area is presented in Figure 7.25.
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Figure 7.25: Schematic map of vegetation distribution in the Project area
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Rare and protected plant species and plant assemblages in Svobodnensky district, Amur Region

The Amur Region Red Data Book includes 200 species of angiosperms, 3 species of gymnosperms, 12 fern
species, 2 lycopodium species, 9 lichen species and 26 mushroom species60.
In Svobodnensky district, 28 plant species listed in the RF and Amur Region Red Data Books have been
reported (Table 7.48)61.
Table 7.48: Plant species listed in the RF & AR RDBs and identified in Svobodnensky district

Ser.Nos.

Plant species description

1

Caltrop (Trapa natans)

2

Ussurian fritillary (FritillariaussuriensisMaxim)

3

Daurian rhododendron (Rhododendron dauricum)

4

Daurian sedge (Carexdahurica Kük.)

5

Eleutherococcus (Eleutherococcus senticosus)

6

Paraixeris(Paraixeris serotina (Maxim.)

7

Gromwell (Lithospermum crythrorhizon L.)

8

Stevenia (Stevenia cheiranthoides)

9

Platycodon (Platycodon grandiflorus)

10

Lychnis (Lychnis fulgens)

11

Yam (Dioscorea nipponica)

12

Swertia (Swertia perennis)

13

Krishum (Iris ensata)

14

Iris (Īris humīlis)

15

Iris (Iris laevigata)

16

Baikal skullcap (Scutellaria baicalensis)

17

Lily (Lilium buschianum Lodd)

18

Lily (Lilium pumilum Delile)

19

Lady's slipper (Cypripedium calceolus L.typ)

20

Lady's slipper (Cypripedium calceolus)

21

Lady's slipper (Cypripedium guttatum Sw.)

22

Lady's slipper (Cypripedium macranthos)

23

Neottianthe (Neottianthe cucullata)

24

Peony (Рaeony lactiflora)

25

Peony (Рaeony lactiflora)

26

Atragene (Atragene macropetala)

27

Turchaninov's pasqueflower (Рulsatilla turczaninovii Krylov et Serg.)

28

Chinese magnolia vine (Schisandra chinensis)

60

Amur Oblast Red Data Book: //http://redbook-amur.ru/

61

Reference information provided by the Amur Oblast Department for Wildlife and Habitats Management, Monitoring and Regulation (No. P1 1393 of

15.08.2015)
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Rare and protected plant species and plant assemblages in the Project area

The following 10 protected plant species have been identified or might potentially occur in the Project area in
valley and floodplain plant assemblages or in shrub growth (Table 7.49)
Table 7.49: List of protected plant species in the Project area

1. Eleutherococcus
(Eleutherococcus senticjsus (Rupr. etMaxim.)

2. Gromwell (Lithospermum erytrorhizon Sieboldet
Zucc.)

3. Balloonflower
(Platycodon grandifloras (Jacq.) A. DC.)

4. Japanese dioscorea
(Dioscorea nipponica Makino)
5. Swertia
(Swertia veratroides Maxix. ex Kom.)
6. Krishum iris
(IrisensataThund.)
7. Lily
(Lilium pumilum Delile.)

8. Turchaninov's pasqueflower
(Pulsatilla turczaninovii Kryl. et Serg.)
9. Chinese magnolia vine
(Schisandr chinensis (Turcz.) Baill.)
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10. Caltrop or water chestnut
(Trápa nátans)6263

According to the materials of the environmental engineering surveys, no populations or individual plants of
the rare and protected species had been identified in the process of the field work conducted directly in the
Project area. Neither any populations nor individual plants of protected species have been identified.
7.6.4

Mushrooms

The Amur Region Red Data Book includes 19 fungi species. The mushroom species occurring in the vicinity
of the cities of Blagoveshchensk and Svobodny are presented in Table 7.50.
Table 7.50: Mushrooms reported in the vicinity of Blagoveshchensk and Svobodny

1

Auricularia
(Auricularia polytricha )

2

Auriscalpium
(Auriscalpium vulgare)

3

Hericium
(Hericium erinaceus)

4

Hericium
(Hericium coralloides)

5

Inonotus or 'birch fungus'
(Inonotusxobliquus)

6

Rough boletus
(Leccinum chromapes)

7

Climacodon
(Climacodon septentrionalis)

8

Clavaria delphus
(Clavaria delphus pistillaris)

9

Mutinus
(Mutinus caninus)

In the EIA materials it is mentioned, that caltrapor water chestnut (Trapa natans) can reach a length of up to 5 m and form thickets of only this
species or in combination with other floating aquatic plants. It occurs in lakes, oxbow lakes and in slow watercourses (Figure 7-11). It is included in
Annex I to the Bern Convention.
62

63

Botanical illustration from the Book by V.Tome "Flora von Deutschland und der Schweiz", 1885
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The wildlife in Amur Region is rich and diverse, with a unique combination of northern and southern animal
species differing from each other by their geographical origin. The northern animal species inhabit the
forests and the southern animal species originating in South-East Asia populate the forest-steppe land in the
south of the region.
The following numbers of species have been reported in Amur Region: 64 mammal species, over 320 bird
species, 9 reptile species, 6 amphibian species and over 70 fish species. Especially diverse are insects and
invertebrates, but it is virtually impossible to estimate the number of species due to the insufficient studies
of these groups.
It is characteristic of the wildlife species composition, similarly to the vegetation, that different fauna types
occur in the region: East-Siberian, Amur, Okhotsk, Mongolian-Daurian and alpine fauna types.
The East-Siberian faunistic complex occupies the largest area, including the northern and central boreal
woodland. Typical animal species of the East-Siberian fauna (light coniferous taiga) are moose, sable,
wolverine, rock capercaillie, black woodpecker, nutcracker; fish species: grayling, taimen, lenok, burbot. The
Selemdzha and Bureya River basins provide habitats for the Okhotsk-Kamchatka fauna members (dark
coniferous taiga) migrating from the north-east and east: musk deer, Siberian grouse, Okhotsk cricket,
lessor fir borer, haymakers, eye-browed thrush.
The most common animals in the forest zone are squirrel, lynx, brown bear, jay, great spotted woodpecker,
common lizard; the species from the tundra zone are reindeer, mountain hare, willow grouse. The following
animal species migrate to the taiga forests from the south: Manchurian deer, raccoon dog, azure-winged
magpie.
The Amur fauna virtually does not extend beyond the mixed coniferous and broad-leaved forests and
populate the south-eastern part of the Zeya-Bureya plain, piedmont areas of the Bureya and Minor Khingan
mountain ranges and Arkhar plain; the animals migrate along the river valleys as far as to the middle
reaches of the Zeya and Selemdzha rivers. This fauna includes the following species migrating from
southern countries: Manchurian deer, Ussurian wild boar, black and Asiatic black bear, Amur wild cat, Far
Eastern roebuck (wild goat), raccoon dog, Manchurian squirrel sub-species; the following reptiles and
amphibians: Pallas' coluber, Manchurian black water snake, Far-Eastern copperhead snake, Amur oriental
grass lizard and tree frog; as well as the following fish species: yellow-cheeked fish, Amur sturgeon,
skygazer, silver carp. The following animal species migrate from the taiga forests: sable, moose, Siberian
weasel, lynx, flying squirrel, hazel grouse, brown bear.
The following species characteristic of the Mongolian-Daurian fauna migrate from the steppes of Mongolia
and the Trans-Baikal region of Russia: long-tailed (Siberian) souslik, Daurian hamster, Dubrovsky's bustard,
Amur shrike, Daurian partridge, Daurian crane, common stonechat. The range of these species is within the
Zeya-Bureya plain and the steppe-like areas of the Amur-Zeya plain. The open habitats attract also such
bird species as Japanese quail, skylark, golden bunting. The following animal species also are reported in
these areas: Siberian weasel, chipmunk. Representatives of the Amur fauna are common in the river
valleys: roebuck, Manchurian hare, pheasant, azure-winged magpie, blue-gray thrush, yellow steppe
flycatcher. In some rare cases, the Amur tiger migrates for a short time into Amur Region from the adjacent
territories.
The alpine fauna is spread in the form of sporadic spots in the golets belt ('bald mountains') of the mountain
systems in the north of the region, where it is associated with the mountain tundra and meadows and stone
detritus areas. The following animal species are reported in this faunistic zone: bighorn sheep (very rare),
musk deer, northern treecreeper, tundra ptarmigan, black-capped marmot. Common are: grey wolf, red
fox, least weasel, ermine, Siberian weasel, bats, hawk, northern goshawk, peregrine, long-earedowl and
short-earedowl, masked bunting, golden bunting and Siberian frog.
The abundance and diversity of commercial and game animal species motivated the local residents to be
involved in hunting. The main game animals are grey wolf, red fox, brown bear, sable American mink, wild
bear, moose, roebuck, Manchurian deer, reindeer, common squirrel, musk rat, raccoon dog, long-tailed
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(Siberian) souslik. Commercial hunting and changes in the natural conditions caused a decrease in the
number of species and their population sizes.
7.6.5.2

Terrestrial invertebrates

It is impossible to provide a list of invertebrate species within a short time for an area that has not been
studied in this respect to a sufficient degree. The existing studies are limited to the taxonomic richness and
diversity of invertebrates, illustrating the extents of the environment disturbance in Amur Region64.
Prevailing among the terrestrial invertebrates are beetles (family of Carabidae) and Hymenoptera (mainly
ants); with regard to their mass beetles and Orthoptera. The following number of species has been
determined in the collected assemblages: 5 species of dragonflies, 3 species of Neuroptera and 101 species
of Lepidoptera. Rare species of terrestrial invertebrates are sensitive indicators of the environmental status
of ecosystems (as a rule, Lepidoptera and bees as versatile pollinators listed in the regional Red Data
Books).
Some habitats of the following insects listed in Amur Region and RF Red Data Books are located within the
Project area:
1.

Order Odonata – Dragonflies


Anisogomphus maacki (Seles)



Shaogomphus postocularis (Selys)



Sieboldiusalbardae (Selys)



GomphidiaconfluensSelys

Shaogomphus postocularis

2.

Order Сoleoptera - Beetles


Osmoderma davidis Fairmaire (David's hermit)



Callipogon relictus Semenov(Relict Capricorn beetle)

David's hermit

64

Gomphidia confluens

Relict Capricorn beetle

.The materials for this section have been prepared on the basis of the findings of investigations conducted by BGPU in the Iversky nature reserve in

2007, as well as the results of biodiversity monitoring in the zones of planned, constructed and operating hydropower station facilities conducted in
2014-2015 for the Project of UNDP/GEO and the RF Ministry of Natural Resources "Biodiversity Conservation Objectives in the Policy and Development
Programs of Russia's Energy Sector".
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Often their habitats constitute relatively small areas enclosed by natural or anthropogenic barriers. Special
entomological studies are needed to identify such habitats within the area of influence of the existing and
planned facilities.
7.6.5.3

Herpetofauna

Amphibians
Characterization of amphibian species identified within the Project's area of influence is presented in Table
7.51.
Table 7.51: Amphibians

Order

Family

Species

Distribution and habitats

Tailed

Asiatic

Siberian

The range of this species includes the entire subject area.

amphibians

salamanders

salamander

It is common in the Amur-Zeya plain; inhabits mainly

(Caudata)

(Hynobiidae)

Salamandrella

river valleys, preferring water meadows, tussock areas

keyserlingii

and boggy larch woodland areas. The population density is
not known.

Tailless

Treefrogs

Far-Eastern tree

This species is here at the northernmost part of its range.

amphibians

frog

It inhabits the Amur-Zeya plain. Keeps to river valleys

(Anura)

Hyla japonica

with prevailing nemoral vegetation. It is a common
species, in some places numerous.

True frogs

Siberian frog

Common throughout the subject area up to the piedmont

(Ranidae)

Rana amurensis

bent of the Stanovoy Mountain Range (near the Kupuri
river mouth). It is a common species, in some places
numerous. The population density in habitats is at least
50 frogs per 1 ha.

Far-Eastern frog

This species is here near the northern boundary of its

Rana chensinensis

range. Before the Zeya water reservoir had been
constructed, it probably populated the Amur-Zeya plain,
Zeya gorge and probably expanded its range along the
Zeya river valley into the Upper Zeya plain. It prefers
bogged hummocky areas in thickets of low floodplain
forests in valleys of major and medium-size watercourses.
Sporadic distribution. The population density in habitats is
at least 4.0 frogs per 1 ha. Due to disturbance of the
natural flooding regime and lowering groundwater level,
the living conditions of this species downstream of the
Zeya dam have deteriorated substantially.

Toads

Mongolian toad

This species is here at the northernmost part of its range.

Bufo raddei Strauch

It has been reported in the Zeya river valley in its lower
reaches. It had not been identified in the process of field
surveys in 2014-2015.

Far-Eastern toad

This species is here at the northernmost part of its range.

Bufo gargarizans

It has been reported in the Zeya river valley in its lower

Cantor,

reaches. It had not been identified in the process of field
surveys in 2014-2015.

Reptiles
Characterization of reptile species identified within the Project's area of influence is presented in Table 7.52.
Table 7.52: Reptiles

Order

Family

Species

Distribution and habitats
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Common lizard

It has been reported throughout the subject area. No numerous

Zootoca vivipara

populations. Prefers well warmed up forest margins, dry mounds in
boggy hummocky areas, areas left after tree felling or areas
affected by forest fires. No data available with regard to population
density. Reported at forest margins of river valley forests and in
areas affected by forest fires and areas left after tree felling.

Water snakes

Pallas' coluber

This species populates the northernmost area of its range. In Amur

Elaphe dione

Region it has been reported only in Amur-Zeya plain. The Zeya
river valley is the ecological pathway for migration of this species
northwards from its main range.

Manchurian

Listed in the Amur Region Red Data Book (2009). Category 3 –

black water

rare species with small populations. In this case it populates the

snake

north-western boundary of its range. Constantly reported in the

Elaphe

mouth area of the Zeya River valley.

schrenckii
Crotalidae

Eastern

This species occurs at the north-western boundary of its range.

copperhead

Very rare.

snake
Gloydius
blomhoffii
Pallas' moccasin

This species populates the north-easternmost part of its range.

Agkistrodonhalys

Common in the Amur-Zeya plain. Prefers well warmed up slopes
exposed southwards, with rocky areas. Normal species. Optimal
biotopes: open woodland with rock cliffs and areas of dry meadows
on steep slopes exposed southwards in shoreline zone. Not
infrequently reported in nemoral oad and oak-river birch forests
with hazel shrubs in the undergrowth layer.

Sakhalin viper

Listed in the Amur Region Red Data Book (2009). Category 3 –

Vipera

rare species with small populations. In this case it populates the

sachalinensis

north-western boundary of its range. Prefers wet biotopes with

Tzarewsky

sparse tree stands. Reported more frequently in river valleys.

7.6.5.4

Avifauna

7.6.5.4.1

Background information

No special ornithological surveys have been conducted in the Amur GPP Project area during the recent
decade. The presented description is based on the database information collected in the 1990s and
available in the RF and the Amur Region Red Data Books, as well as the data obtained in the process of the
environmental engineering surveys carried out for the Amur GPP Project and individual bird surveys
implemented within the framework of the biodiversity monitoring in the zone downstream of the planned
Lower Zeya dam under the auspices of the Project of UN DP/GEF – RF Ministry of Natural Resources
"Biodiversity Conservation Objectives in the Policy and Development Programs of Russia's Energy Sector".
For those bird species the status of which in the subject area is well known, the number of nesting bird
species (including non-migratory species) accounts for 64.6% and that of migratory and visitant species for
35.4%65.
The Project's AoI is crossed by flyways of migrating and migratory bird species. The flyways used for
autumn and spring migrations in the southern part of Amur Region are shown schematically in Figure 7.26.

65

Amur Gas Processing Plant. Stage 3.1. Auxiliary production facilities. Project design documentation. Technical report on the engineering surveys.

Section 2. Environmental engineering surveys. Volume 3
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Figure 7.26: Migration routes of birds within the Project area
(1) zones of higher migration intensity of hoofed mammals (1 - roebuck; 2 - moose; 3 - wild boar);
(2) Flyways of birds crossing the construction zone; (3) the planned facilities

Migrations are well defined in case of bird species, most of which (aprox. 60.0%) leave the region at the end
of summer for wintering in other regions. Spring migrations begin in the second half of March.
Approximately at the same time or somewhat later, large birds of prey (with-tailed eagle, etc.) begin to
appear.
The period of most intensive spring migrations of birds is in April-May; most of the migrating birds are bird
species using habitats in wetland areas. Most common or numerous in the subject area are the following
bird species: common sandpiper, gray heron, teals (common teal and garganey), common goldeneye,
mallard, goosander, tufted duck, falcated tealand bean goose (Table 7-54).
The migration period of small passerine birds is rather prolonged in time and continue with different
intensity from the middle of April through June. The spring migrations in the subject area end in early middle of June.
The most intensive autumn migrations take place from late August through the end of September - early
October. Most of the waterfowl species migrate in the second 10-day period of September. Small passerine
birds migrate without forming large flocks.
Nineteen bird species are considered to be game bird species; most numerous are hazel grouse and
pheasant.
The bird species composition in the Project area is presented in Table 7.53.
Table 7.53: Bird species composition in the Project area

Species

Legal status

Quantitative status
in summer:

Order: ANSERIFORMES
Family of Anatidae
Bean goose (Anser fabalis)(Obs., L) Г Obs., Migr.

Hunt.

1

Mandarin duck (Aix galericulata) (Obs., L) Г Obs.

RF RDB (3), AR

2

RDB (5)
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Species

Legal status

Quantitative status

Falcated teal (Anas falcate) (Obs., L) Г Obs., Migr.

AR RDB (2)

1

Mallard (Anas platyrhynchos) (Obs., L) Г Obs., Migr.

Hunt.

3

Garganey (Anas querquedula) (Obs., L) Г Obs., Migr.

Hunt.

1

Common goldeneye (Bucephala clangula) (Obs., L) Г Obs., Migr.

Hunt.

1

Goosander (Mergus merganser) (Obs., L) Г Obs., Migr.

Hunt.

2

Japanese quail (Coturnix japonica) (Obs., L) Г Obs.

Hunt.

1

Hazel grouse (Tetrastes bonasia) (Obs., L) Stl.

Hunt.

3

Rock capercaillie (Tetrao urogalloides) (Obs., L) Stl.

Hunt.

2

Pheasant (Phasianus colchicus) (Obs., L) Stl.

Hunt.

2

AR RDB (2)

1

AR RDB (2)

1

in summer:

Order: GALLIFORMES
Family of Phasianidae

Order: PODICIPEDIFORMES
Family of Podicepedidae
Slavonian grebe (Podiceps auritus) (L) Г Obs., Migr.
Order: PELECANIFORMES
Family of Ardeidae
Amur bittern (Ixobrychus eurhythmus) (Obs., L) Г Obs.
Grey heron (Ardea cinerea (Obs., L) Г Obs., Migr.

2

Order: SULIFORMES
Family of Phalacrocoracidae
Cormorant (Phalacrocorax carbo) (Obs., L) Г Obs.

1

Order: ACCIPITRIFORMES
Family of Pandionidae
Osprey (Pandion haliaetus) (Obs., L) Г Obs.

RF RDB (3), AR

1

RDB (3)
Family of Accipitridae
Crested honey hawk(Pernis ptilorhynchus) (Obs., L) Г Obs., Migr.

AR RDB (4),

2

Ann. 2 RF RDB
Greater spotted eagle (Clanga clanga) (Obs., L) Г Obs.?

RF RDB (2), AR

1

RDB (2)
Besra sparrow-hawk (Accipiter gularis) (Obs., L) Г Obs.?

1

Sparrow-hawk (Accipiter nisus) (Obs., L) Г Obs., Migr.

2

Northern goshawk (Accipiter gentilis) (Obs., L) Г Obs., Migr.,

2

Wint.
Eastern marsh harrier (Circus spilonotus) (Obs., L) Г Obs.?

1

Pied harrier(Circus melanoleucos) (Obs., L) Г Obs.

3

Black kite (Milvus migrans) (Obs., L) Г Obs.

3

White-tailedeagle(Haliaeetus albicilla) (Obs., L) Г Obs., Migr.

RF RDB (3), AR

1

RDB (3)
Buzzard (Butastur indicus) (L) Г Obs.?

RF RDB (2), AR

1

RDB (3)
Upland buzzard (Buteo hemilasius) (Obs., L) Г Obs., Migr.

RF RDB (2),

1

Ann. 2 RF RDB
Japanese buzzard (Buteo japonicus) (Obs., L) Г Obs., Migr.
Order: GRUIFORMES
Family of Rallidae

3

Baseline Environmental Conditions

7-99

Species

Legal status

Quantitative status

Marsh crake(Porzana pusilla) (L) Г Obs.?

Hunt.

1

Siberian ruddy crake(Porzana paykullii) (L) Г Obs.

AR RDB (3)

2

RF RDB (3), AR

1

in summer:

Family of Gruidae
Hooded crane (Grus monacha) Obs., (L)Г Obs., Migr.

RDB (3)
Order: CHARADRIIFORMES
Family of Charadriidae
Little ringed plover (Charadrius dubius) (Obs., L) Г Obs., Migr.
Northernlapwing (Vanellus vanellus) (Obs., L) Г Obs., Migr.

3
Hunt.

3

Eurasian woodcock (Scolopax rusticola) (Obs., L) Г Obs., Migr.

Hunt.

2

Common snipe (Gallinago gallinago) (Obs., L) Г Obs., Migr.

Hunt.

2

Black-tailed godwit (Limosa limosa) (Obs., L) Г Obs., Migr.

Hunt.

1

Far-Eastern curlew (Numenius madagascariensis)

RF RDB (2),

1

(Obs., L, Verb.) Г Obs., Migr.

AR RDB (3)

Common greenshank (Tringa nebularia) (Obs., L) Г Obs., Migr.

Hunt.

3

Green sandpiper (Tringa ochropus) (Obs., L) Г Obs., Migr.

Hunt.

3

Wood sandpiper (Tringa glareola) (Obs., L) Г Obs., Migr.

Hunt.

1

Common sandpiper (Actitis hypoleucos) (Obs., L) Г Obs., Migr.

Hunt.

4

Family of Scolopacidae

Family of Laridae
Black-headed gull (Chroicocephalus ridibundus) (Obs., L) Г Obs.?,

2

Migr.
Common tern (Sterna hirundo) (Obs., L) Г Obs., Migr.

3

leucopterus (Obs., L)
Г Obs., Migr.
Order: COLUMBIAFORMES
Family of Columbidae
Oriental turtle-dove (Streptopelia orientalis) (Obs., L) Г Obs.

Hunt.

2

Order: CUCULIFORMES
Family of Cuculidae
Fugitive hawk-cockoo (Hierococcyxhyperythrus) (Obs., L) Г Obs.

2

Indian cuckoo (Cuculus micropterus) (Obs., L) Г Obs.

3

Commoncuckoo (Cuculus canorus)(Obs., L) Г Obs.

3

Oriental cuckoo (Cuculus optatus)(Obs., L) Г Obs.

4

Order: STRIGIFORMES
Family of Strigidae
Oriental owl (Otus sunia) (Obs., L) Г Obs.
Eurasian eagle owl (Bubo bubo) (Obs., L) Stl.

3
RF RDB (2), AR

2

RDB (3)
Fish owl (Bubo blakistoni)(L, Verb.) Stl.

RF RDB (1), AR

1

RDB (1)
Ural owl (Strix uralensis) (Obs., L) Stl.

3

Great gray owl (Strix nebulosa) (Obs., L) Stl.

2

Pygmy owl (Glaucidium passerinum) (Obs., L) Stl.

AR RDB (2)

Boreal owl (Aegolius funereus) (Obs., L) Stl.
Hawk owl(Ninox japonica) (Obs., L) Г Obs.

2
2

AR RDB (3)

3
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Long-earedowl (Asio otus)(Obs., L) Г Obs., Wint.

2

Short-earedowl (Asio flammeus) (Obs., L) Г Obs., Wint.

3

Order: CAPRIMULGIFORMES
Family of Сaprimulgidae
Indian nightjar (Caprimulgus indicus) (Obs., L) Г Obs.

3

Order: APODIFORMES
Family of Apodidae
Spine-tailed swift (Hirundapus caudacutus) (Obs., L) Г Obs.

3

White-rumped swift (Apus pacificus) (Obs., L) Г Obs.

2

Order: CORACIIFORMES
Family of Coraciidae
Eurystomus (Eurystomus orientalis) (L) Г Obs.

1

Family of Alcedinidae
Common kingfisher (Alcedo atthis) (Obs., L) Г Obs.

3

Order: BUCEROTIFORMES
Family of Upupidae
Eurasian hoopoe (Upupa epops) (L) Г Obs.

2

Order: PICIFORMES
Family of Picidae
Eurasian wryneck (Jynx torquilla) (Obs., L) Г Obs.

2

Lesser spotted woodpecker (Dendrocoposminor) (Obs., L) Stl.

3

White-backed woodpecker (Dendrocopos leucotos) (Obs., L) Stl.

4

Great spotted woodpecker (Dendrocopos major) (Obs., L) Stl.

3

Three-toed woodpecker (Picoidestrydactylus) (Obs., L) Stl.

3

Black woodpecker (Dryocopus martius) (Obs., L) Stl.

3

Gray-headed woodpecker (Picus canus) (Obs., L) Stl.

2

Order: FALCONIFORMES
Family of Falconidae
Common kestrel (Falco tinnunculus) (Obs., L) Г Obs., Migr.

3

Amur falcon (Falco amurensis) (Obs., L) Г Obs.

2

Merlin (Falco columbarius) (Obs., L) Г Obs., Migr., Wint.

AR RDB (3)

Eurasian hobby (Falco subbuteo) (Obs., L) Г Obs., Migr.
Peregrine falcon (Falco peregrinus) (L) Г Obs., Migr.

2
3

RF RDB (2), AR

1

RDB (3)
Order: PASSERIFORMES (OSCINES)
Family of Campephagidae
Pericrocotus (Pericrocotus divaricatus) (Obs., L) Гн

3

Family of Laniidae
Siberian shrike (Lanius cristatus) (Obs., L) Г Obs.

3

Family of Oriolidae
Chinese oriole (Oriolus chinensis) (Obs., L) Г Obs.

2

Family of Corvidae
Siberian jay (Perisoreus infaustus)(Obs., L) Stl.

2

Eurasian jay (Garrulus glandarius) (Obs., L) Stl.

3

Azure-winged magpie (Cyanopica cyanus) (Obs., L) Stl.

3
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Common magpie (Pica pica) (Obs., L) Stl.

2

Nutcracker (Nucifraga caryocatactes) (Obs., L) Stl.

2

Daurian jackdaw (Coloeus dauuricus) (Obs., L) Г Obs., Wint.

3

Carrion crow (Corvus corone) (Obs., L) Г Obs., Migr.

3

Large-billed crow (Corvus macrorhynchos) (Obs., L) Stl.

3

Raven (Corvus corax) (Obs., L) Stl.

2

Family of Bombicillidae
Amur waxwing (Bombycilla japonica) (Obs., L) Г Obs., Migr.

AR RDB (3)

2

Family of Paridae
Coal tit (Periparus ater) (Obs., L) Stl., Migr.

4

Black-capped chickadee (Poecile palustris) (Obs., L) Stl.

3

Willow tit (Poecile montanus) (Obs., L) Stl.

3

White tit (Cyanistes cyanus) (Obs., L) Stl.

2

Great tit (Parus major) (Obs., L) Stl.

2

Family of Alaudidae
Skylark (Alauda arvensis) (Obs., L) Г Obs., Migr.

2

Family of Hirundinidae
Sand martin (Riparia riparia) (Obs., L) Г Obs., Migr.

3

Barn swallow (Hirundo rustica) (Obs., L) Г Obs.

3

Northern house martin (Delichon urbicum) (Obs., L) Г Obs., Migr.

2

Red-rumped swallow (Cecropis daurica) (Obs., L) Г Obs.

2

Family of Aegithalidae
Long-tailed titmouse (Aegithalos caudatus) (Obs., L) Stl.

3

Family of Phylloscopidae
Dusky warbler (Phylloscopus fuscatus) (Obs., L) Г Obs., Migr.

2

Great-bill warbler (Phylloscopus schwarzi) (Obs., L) Г Obs., Migr.

3

Pallas' warbler (Phylloscopus proregulus) (Obs., L) Г Obs., Migr.

3
3

Yellow-browed warbler(Phylloscopus inornatus) (Obs., L) Г Obs.,
Migr.
Oriental greenish warbler (Phylloscopus plumbeitarsus) (L) Г

3

Obs., Migr.
Warbler (Phylloscopus tenellipes) (Obs., L) Г Obs., Migr.

3

Light-crested warbler (Phylloscopus coronatus) (Obs., L) Г Obs.

2

Family of Acrocephalidae
Black-browed millerbird (Acrocephalus bistrigiceps)(Obs.) Г Obs.

3

Great-billed millerbird (Iduna aedon) (Obs., L) Г Obs.

3

Family of Locustellidae
Lanceolated warbler (Locustella lanceolata) (Obs., L) Г Obs.,

3

Migr.
Song warbler (Locustella certhiola) (Obs., L) Г Obs.

2

Taiga warbler (Locustella fasciolata) (Obs., L) Г Obs.

3

Family of Regulidae
Kinglet (Regulus regulus) (Obs., L) Г Obs., Wint.
Family of Sittidae

2

Baseline Environmental Conditions

Species

7-102

Legal status

Quantitative status
in summer:

Wood nuthatch (Sitta europaea) (Obs., L) Stl.

3

Family of Cerrthidae
Eurasian tree сreeper (Certhia familiaris) (Obs., L) Stl.

2

Family of Sturnidae
Gray starling (Spodiopsar cineraceus) (Obs., L) Г Obs.

3

Family of Turdidae
Siberian thrush (Geokichla sibirica) (Obs., L) Г Obs., Migr.

2

Golden mountain thrush (Zoothera aurea) (Obs., L) Г Obs., Migr.

3

Bluish thrush (Turdus hortulorum) (Obs., L) Г Obs., Migr.

3

Eye-browed thrush (Turdus obscures) (Obs., L) Г Obs., Migr.

2

Pallid thrush (Turdus pallidus) (Obs., L) Г Obs., Migr.

3

Naumann's thrush (Turdus naumanni) (Obs., L) Migr.
Brown thrush (Turdus eunomus) (Obs., L) Migr.
Family of Muscicapidae
Striped-breast flycatcher (Muscicapa griseisticta) (Obs., L) Г

2

Obs., Migr.
Siberian flycatcher (Muscicapa sibirica) (Obs., L) Г Obs., Migr.

2

Daurian flycatcher (Muscicapa dauurica) (Obs., L) Г Obs., Migr.

4

Blue nightingale (Larvivora cyane) (Obs., L) Г Obs., Migr.

4

Whistler nightingale (Larvivora sibilans) (Obs., L) Г Obs., Migr.

2

Rubythroat (Calliope calliope) (Obs., L) Г Obs., Migr.

4

Bluetail (Tarsiger cyanurus) (Obs., L) Г Obs., Migr.

3

Narcissus flycatcher (Ficedula zanthopygia) (Obs., L) Г Obs.,

3

Migr.
Black-and-orange flycatcher (Ficedula mugimaki) (Obs., L) Г

3

Obs., Migr.
Oriental lesser flycatcher (Ficedula albicilla) (Obs., L) Г Obs.,

3

Migr.
Daurian redstart (Phoenicurus auroreus) (Obs., L) Г Obs., Migr.

2

White-breasted thrush (Petrophila gularis) (Obs., L) Г Obs., Migr.

3

Black-headed stonechat (Saxicola stejnegeri) (Obs., L) Г Obs.,

4

Migr.
Family of Cinclidae
Brown dipper (Cinclus pallasi) (L) Г Obs., Migr.

2

Family of Passeridae
House sparrow (Passer domesticus) (Obs., L) Stl.

2

Tree sparrow (Passer montanus) (Obs., L) Stl.

2

Family of Motacillidae
Forest wagtail (Dendronanthus indicus) (Obs., L) Г Obs., Migr.
Yellow wagtail (Motacilla tschutschensis)(Obs., L)

AR RDB (2)

1
2

Г Obs., Migr.
Gray wagtail (Motacilla cinerea) (Obs., L) Г Obs., Migr.

3

White wagtail (Motacilla alba) (Obs., L) Г Obs., Migr.

2

Indian tree pipit (Anthus hodgsoni) (Obs., L) Г Obs., Migr.

3

Family of Fringillidae
Brambling (Fringilla montifringilla) (Obs., L) Г Obs., Migr.

3
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Hawfinch (Coccothraustes coccothraustes)(Obs., L)

3

Г Obs., Migr., Wint.
Lesser hawfinch (Eophonamigratoria) (Obs., L) Г Obs.

1

Pine grosbeak (Pinicolaenucleator) (Obs., L) Г Obs., Migr., Wint.

2

Bullfinch (Pyrrhula pyrrhula) (Obs., L) Г Obs., Migr., Wint.

2

Scarlet rosefinch (Carpodacus erythrinus) (Obs., L) Г Obs., Migr.

3

Long-tailed rosefinch (Carpodacus sibiricus) (Obs., L) Г Obs.,

3

Wint.
Oriental greenfinch (Chloris sinica) (Obs., L) Г Obs., Migr.

3

Common crossbill (Loxia curvirostra) (Obs., L) Г Obs.?, Migr.,

2

Wint.
White-winged crossbill (Loxia leucoptera) (Obs., L) Г Obs., Migr.,

2

Wint.
Eurasian Siskin (Spinus spinus) (Obs., L) Г Obs., Migr.

3

Family of Emberizidae
Pine bunting (Emberiza leucocephala) (Obs., L) Г Obs., Migr.

3

Gray-hooded bunting (Emberiza fucata) (Obs., L) Г Obs., Migr.

4

Yellow-throated bunting (Emberiza elegans) (Obs.) Г Obs.

3

Golden bunting(Emberiza aureola) (Obs., L) Г Obs., Migr.

3

Rufous bunting (Emberiza rutila) (Obs., L) Г Obs., Migr.

3

Masked bunting (Emberiza spodocephala) (Obs., L) Г Obs., Migr.

4

Notes:
Column 1
Source of information:

Obs. – Original observation of animals and/or traces of their vital activities;

Verb. – Verbal information from local residents;

L – Literature and archive materials.
Type of presence:

Nest. – Nesting, migratory;

Migr. – Migrating without nesting;

Vis. – Visitant;

Wint. – Wintering;

Stl. – Settled, non-migratory (present throughout the year), question mark means that it is assumed
that this species occurs in the subject area.
Column 2
Legal Status:

AR RDB – Amur Region Red Data Book [2009];

RF RDB–RF Red Data Book [2001];

Ann.RFRDB – "List of wildlife species requiring special attention"; the number in the parentheses
indicates the status according to the respective Red Data Book;

Hunt. –game species for amateur hunting.
Column 3
Number of points characterizing the abundance of bird species during the nesting period (summer) in
various areas (Table 7.54).
Table 7.54: Gradation of abundance degree of bird species in terms of points

Number of points

Ecological and taxonomic groups

characterizing the

Passeriformes &

Birds of prey, owls,

Waterfowl,

Piciformes

cranes, storks

galliformes,charadriiformes, etc.

abundance of birds
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1 –Very rare

<1.0

<0.01

<0.5

2 –Rare

1.0-2.0

0.01-0.1

0.5-5

3 –Normal

2.0-15.0

0.1-0.4

5-10

4 –Numerous

15.0-50.0

0.4-2.0

10-15

5 –Very numerous

>50.0

>2.0

>15

7.6.5.4.2

Protected bird species occurring in the Project area

According to the available data, 21 bird species listed in the RF and Amur Region Red Data Books have been
reported or can potentially occur in the Svobodnensky district (Table 7.55).
Table 7.55: Bird species listed in the RF and AO Red Data Books reported in the Project area

Order

Family

Species

Habitats, distribution

Frequency of occurrence

Anserif
ormes

Anatidae

Mandarin duck
Aix galericulata

Not numerous, probably
nesting species with a
population size increasing
during the recent years.

Data of absolute bird surveys:
Zeya river (118 km)
08-17.09.2014 – 33 birds;
Zeya river (200 km)
10-20.98.2015 – 36 birds.
First single male birds reported in
the vicinity of the town of Zeya
starting from the 19th of April,
coupled from the 12th May, 2015.

Falcated teal
Anas falcata Georgi

Not numerous, nesting and
migratory species.

In September 2014 one of the
quantitative dominants among duck
species in the Zeya river floodplain;
at the same time the falcated teals
accounted for only 7% of all ducks.
Not identified in the course of the
work performed in 2014-2015.

Podici
pedifo
rmes

Podicepe
didae

Slavonian grebe
Podiceps auritus

Nesting reported in the past
in the valley of the middle
reaches of the Zeya river.

Peleca
niform
es

Ardeidae

Amur bittern
Ixobrychus eurhythmus

Rare nesting species, at the
northern boundary of its
range. A nest found in the
vicinity of the town of Zeya.

Accipitr
iformes

Pandioni
dae

Osprey
Pandion haliaetus

Rare nesting species.
Nests found at Dep and
Zeya rivers.

Reported in wetland areas of the
district from the 5th of May through
the 5th of October.

Accipitrid
ae

Crested honey hawk
Pernis ptilorhynchus

Rare nesting migrating
species.

Arrival reported from the middle of
May.

Greaterspottedeagle
Clanga clanga

Probably nesting species.

Adult birds reported during the
nesting period and in September.

White-tailed eagle
(erne) Haliaeetus
albicilla

Probably nesting and
migrating species.

Rough-legged buzzard
Buteo lagopus

Migrating and wintering
species.
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Upland buzzard
Buteo hemilasius

Migrating species.

Reported on 13th of September,
2014, upstream of the Anga river
mouth (left tributary of Zeya river).

Rallidae

Siberian ruddy crake
Porzana paykullii

Common probably nesting
species at the northern
boundary of its range.

Gruidae

Hooded crane
Grus monacha Temminck

Migrating and probably
nesting species.

Charadrii
formes

Far-Eastern curlew
Numenius
madagascariensis

Not numerous or rare,
probably nesting and
migrating species.

Strigidae

EurasianEagleOwl
Bubo bubo

Rare settled species.
Reported on the rocky banks
of the Zeya River. Common
in some localities.
The minimum population
size can be estimated at 10
to 15 territorial couples.

Fishowl
Bubo blakistoni Seebohm

Assumingly settled species
(according to verbal
information).
The status needs certain
clarification.

Pygmy owl
Glaucidiumpasserinum

Settled species
(included in the regional list
for the first time).

Hawk owl
Ninox japonica

Common nesting species.

Merlin
Falco columbarius

Reported throughout the
year, probably nesting

Peregrine falcon
Falco peregrinus

Migrating species.
Nesting possible.

Amur waxwing
Bombicilla japonica

Nesting and migrating
species.

Forest wagtail
Dendronanthus indicus

Probably nesting

Falconida
e

Bombicilli
dae

120 birds in flocks of 15-20 birds
reported flying during two days
(17-18.09.2009) in the vicinity of
the town of Zeya. According to
verbal information, nesting in
boggy areas along the Umlekan
river.

In January 2010, a very large owl
reported near an unfrozen patch of
water in the middle reaches of the
Tynda River.
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Habitats, distribution

Frequency of occurrence

The zoogeographical aspects of the Project area were studied to a rather comprehensive degree. There are
numerous publications available based on the studies of the baseline conditions of mammals within the
subject area66.
The diversity of the terrestrial vertebrates is determined by the presence of the following wildlife
components:
1. Settled species populating the subject area;
2. Migrating species using the subject area during one of the seasons (normally this is related to the
change of summer and winter habitats and migration of animals for long distances);
3. Transit species crossing the subject area and staying within its boundaries for rest and feeding;
4. individual animals of different species occasionally entering or leaving their main range.
The following habitat types used by wildlife communities are distinguished within the Project area:
1. Fallow land areas and areas disturbed by anthropogenic activities and covered with shrubs and
young trees;
2. Lowland grass bogs;
3. Floodplain habitats;
4. Areas disturbed by anthropogenic use (residential area of the town of Svobodny).
The most common habitat type within the areas adjacent to the sites allocated for construction of the Project
facilities, are the areas disturbed by human activities and covered with shrubs and young trees.
A schematic map of habitats of wildlife communities within the areas adjoining the Project sites is presented
in Figure 7.27.

66

Publications by institutes of the Amur Research Center (Far-Eastern Division of the Russian Academy of Sciences), Far-Eastern Research Center of

the Russian Academy of Agricultural Sciences and higher educational institutions of the region.
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Figure 7.27: Schematic map of habitats of wildlife communities in the areas adjacent

The terrestrial fauna of the subject area can permanently or seasonally accommodate approximately 40
mammal species belonging to 6 orders and 13 families (Table 7.56).
Table 7.56 Mammal species composition in the areas adjacent to the planned Project sites

Species

Status

Occurrence
frequency

Order of Eulipotyphla
Family of Soricidae
Medium-size shrew (Sorex caecutiens) (Obs., L)

4-5

Brown shrew(Sorex roboratus) (Obs., L)

1-2

Isodont shrew (Sorex isodon) (Obs.)

2-3

Pygmy shrew(Sorex minutissimus) (Obs.)

1

Big-toothed shrew (Sorex daphaenodon) (Obs.)

1-2

Family of Erinaceidae
Amur hedgehog (Erinaceus amurensis) (RDB)
Order of Chiroptera

AR RDB (3)

1
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Family of Vespertilionoidae
Oriental bat(Myotis daubentonii)(L)

+ (?)

Brown long-eared bat (Plekotus auritus (L)
Bi-colored bat (Vespertilio murinus) (RDB)

+
AR RDB (3)

+

Order of Lagomorpha
Family of Leporidae
Mountain hare (Lepus timidus) (Obs.)

2

Manchurian hare (Lepus mandshuricus) (Verb., Obs.)

2-4

Family of Ochotonidae
Boreal cony(Ochotona hyperborean) (Obs.)

No data

Order of Rodentia
Family of Pteromyidae
Flying squirrel (Pteromys volans)(Obs.)

2

Family ofSciuridae
Common squirrel (Sciurus vulgaris)(Obs.)

2

Siberian chipmunk (Tamias sibiricus) (Obs.)

2-3

Long-tailed (Siberian) souslik (Citellus undulatus) (Obs.)

3

Family of Cricetidae
Large-toothed redback vole (Clethrionomys rufocanus) (Obs.)

3

Northern red-backed vole (Clethrionomys rutilus) (Obs.)

3-4

Far-Eastern vole (Microtusfortis) (L)

3-4

Maximovich's vole (Microtusmaximoviczii) (Obs.)

3-5

Hamster (Cricetulusbarabensis) (Obs.)

2

Musk rat (Ondatrazibethica) (Obs.)

3-4

Family of Muridae
Meadow mouse (Apodemus agrarius) (Obs.)

4-5

East-Asian mouse (Apodemus peninsulae) (Obs.)

3-4

Harvest mouse (Micromys minutes) (Obs.)

3-4

House mouse* (Musmusculus) (Obs.)

+

Common rat (Rattus norvegicus)(Obs.)

+

Order of Carnivora
Family of Canidae
Red fox(Vulpesvulpes) (Obs.)

3-5

Gray wolf (Canislupus) (Obs.)

3

Dog (Canisfamiliaris) (Obs.)

3-4

Raccoon dog (Nicterereutes procyonoides) (Obs.)

3-4

Family of Felidae
Domesticated cat* – (Felis catus) (Obs.)

+

Family ofMustelidae
Ermine (Mustela erminea) (Obs.)
Alpine weasel (Mustela altaica) (L,RDB)

1-2
AR RDB (2),
RF RDB (2)

+

Least weasel (Mustela nivalis) (Obs.)

3-4

Siberian weasel (Mustela sibirica) (Obs.)

3

Sable (Martes zibellina) (Obs.)

2

American mink (Mustela vison) (Obs.)

3

River otter (Lutralutra) (Obs.)

2-3

Family of Artiodactyla
Family of Suidae
Wild boar (Susscrofa) (Obs.)

3-4

Family of Cervidae
Siberian roebuck (Capreolus pygargus) (Obs.)

3-4
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Manchurian deer– Сervus elaphus) (Obs.)

Occurrence
frequency
2

Note (abbreviations used in the columns):
Column 1
Source of information:






Obs. – Original observation of animals and/or traces of their vital activities;
O – Data of surveys conducted by hunter associations;
Verb. – Verbal information from local residents;
L – Literature and archive materials of Zeya nature resort.
RDB – The presence of this species in the subject area indicated in the Amur Region Red Data Book

Column 2
Legal status



AR RDB – Amur Region Red Data Book [2009];
RF RDB– RF Red Data Book [2001];

Column 3.


Presence and abundance in different areas.

Out of all mammal species, seasonal migrations of hoofed mammals are especially well pronounced. They
usually use well defined routes, which they have followed for many years, and some researchers believe that
the local groups of animals have adopted genetically these migration routes. The migrations are controlled
primarily by the timeframe of the consistent snow cover formation, the snow cover thickness and changes in
the accessibility of food resources. In connection with the fact that the winter habitats have often a smaller
area as compared to the summer habitats, concentrations of animals are reported in areas with little snow.
Animals migrate either individually or in groups. Not less significant from the environmental viewpoint are
local migrations of animals reported throughout the year and the intensity of such migrations is rather high.
The beginning of the autumn migration of roebucks normally depends on the snow cover condition and
shortage of food resources. However, a considerable part of animals migrates annually in September, when
the air temperatures is above the freezing point and the food resources are abundant, i.e. a long time (1-1.5
months) before the snow cover formation. Other migrating species start moving only after the formation of
the consistent snow cover. A signal for autumn migration, is most probably a sharp fall in the ambient air
temperature. Mass migration of animals is reported one or two weeks after the first autumn frost. Most
animals leave their summer feeding grounds after the second frost (or a series of frosts). Almost
simultaneously, the beginning of the roebuck migration creates "migration waves". The intensity of roebuck
migrations in different years varies significantly and in many respects it is dependent on weather factors, i.e.
ambient air temperature, rainfall and fogs.
At the present time, seasonal roebuck migrations in the Zeya-Bureya plain proceed without any well defined
major migration routes with complicated trends relating to proportions of migrating and settled animals from
different territorial and ecological groups, that can change in the course of some years. The considered
southern part of the plain is at the same time both a seasonal habitat and a zone of the roebuck migration
activity.
Wild boars migrate for substantial distances in search for food during the autumn-winter period, but during
years with an abundant acorn harvest they do not migrate for long distances. In years with a low acorn
harvest the animals concentrate in areas of abundant growth of scouring horsetail (Equisetum hyemale). In
general, wild boar migrations do not have any well defined periodicity: their rhythm is controlled by the food
supply conditions, which are not always favorable from year to year.
7.6.5.6

Game animals in the areas adjacent to the Project sites

The Project's area of influence is exposed to considerable anthropogenic impact. There are many residential
areas on both banks of the Zeya River. This implies an intensive impact of the disturbance factor. In the
vicinity of residential settlements and townships one of the significant factors is predation of stray dogs and
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cats. The most important factor in the subject area is the intensive farming, including land plowing and
livestock sector. Common is burning of dry grass in the fields causing not infrequently forest fires.
Intensive hunting in the Zeya river valley is also a significant factor. The main game species are waterfowl
and wild boar, but in some years roebucks migrate to this area from the Iversky reserve.
Information related to the game species, their population sizes and density in Svobodnensky district in the
areas adjoining the sites for the planned construction of the Project facility is presented in Table 7.57.

Table 7.57: PopulationsizeanddensityofgameanimalspopulatingtheareasadjacenttoProjectsites

Ser.
Nos.

Species

Area, '000 ha

Population

Density

1.

Moose

699

36

0.05

2.

Manchurian deer

699

409

0.58

3.

Roebuck

699

1912

2.73

4.

Wild boar

699

1329

1.90

5.

Common fox

699

259

0.37

6.

Lynx

699

65

0.09

7.

Siberian weasel

699

1486

2.12

8.

Gray wolf

699

46

0.06

9.

Squirrel

699

143

0.20

10. Mountain hare

699

3756

5.37

11. Brown bear

699

94

0.13

12. Racoon dog

699

193

0.27

13. Mink

699

81

0.11

14. River otter

699

794

1.13

15. Badger

699

232

0.33

16. Black grouse

699

2026

2.89

17. Hazel grouse

699

1089

1.55

18. Pheasant

699

8254

11.80

19. Waterfowl

699

7801

11.10

A schematic map characterizing the environmental status of the Project area is presented in Figure 7.28.
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Rare and protected mammals species in areas adjacent to the Project sites

Among the mammals reported within the Svodonensky district three species that are listed in the RF and
Amur Region Red Data Books can be potentially present (Table 7.58)67.
Table 7.58: Rare and protected animal species in the Project area

Order

Family

Species

Status

Occurrence frequency / habitats

Insectivora

Erinaceidae

Amur hedgehog

Listed in the

Rare, not numerous, occurs at the

Erinaceus amurensis

AR Red Data Book

north-western boundary of its range.

Category 3

The rang is limited to the southern part
of the Russian Far East. It prefers
open woodland and forest margins
covered with shrubs.
Optimal habitats are areas of river
valleys with adjacent foots of
mountains covered with broad-leaved
and mixed coniferous / broad-leaved
forests. Single animals are occasionally
reported in the lower reaches of the
Zeya river.

Chiroptera

Bats

Bi-colored bat –

Listed in the

Rare, not numerous species with

Vespertilio murinus

AR Red Data Book

sporadic distribution.
Reported in areas from Central Europe
to the Pacific coast.
Characteristic are long seasonal
migrations. In Amur Region it occurs
occasionally. It was reported once on
the left bank of the Zeya river in the
Gramatukha area.

Carnivora

Mustelidae

Alpine weasel

Listed in the RF

The population in the northern

Mustela altaica raddei

and AR Red Data

peripheral part of its range is

Books

decreasing. It is a very rare species at

Status 2

the northernmost boundary of its
range. Currently, one of the
permanent habitats of alpine weasel is
the watershed between the middle and
lower reaches of the Zeya river and the
Amur river (AR Red Data Book, 2009).
A typical habitat of alpine weasel is dry
steppe-like areas with open pine and
oak woodland on river valley terraces.

67

EIA for construction of the Amur Gas Processing Plant. (Research and Design Institute for Oil and Gas "Peton", 2015.)
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Ecology of freshwater bodies68

7.6.6.1

Algae and phytoplankton
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Diatoms are especially abundant on the bottom of water bodies and in plankton and diverse with regard to
their species composition. The most abundant species dominating in the plankton and on the bottom are
Tabellaria flocculosa (betamesosaprobiont), T. fenestrata (xenosaprobiont) and Achnanthidium
minutissimum (betamesosaprobiont). Among the subdominant species, Hannaea arcus (oligosaprobiont),
Gomphonema parvulum (xenosaprobiont) and Ulnaria ulna (betamesosaprobiont) should be mentioned.
Out of the total number of the identified algae species, 119 species are water quality indicators. The groups
of oligosaprobic species (indicators of virtually clean water) and betamesosaprobic (vegetating at a slight
degree of natural organic contamination) are virtually similar with regard to their quantities and include 51
and 49 species, respectively. Some of the mass species mentioned above belong to these particular group.
A considerably smaller number of species (13 species) compose a group of xenosaprobionts, which are
indicators of very clean water. These groups includes such mass species as Tabellaria fenestrate and
Gomphonema parvulum. Six species of the group of alphamesosaprobionts have been identified, which are
able to withstand a significant degree of organic pollution. No polysaprobionts have been found.
The richest diatom species diversity (51 diatom species) was reported in the phytoplankton in the Zeya River
in the vicinity of the town of Svobodny. Although the dominating species were the same as mentioned
above, divers species were identified belonging to the genera of Eunotia, Fragilaria, Gomphonema. Similarly
to the other samples, unicellular charophytic and green algae were present. Their population density was
rather high: 5,899,500 cells/l, but their biomass was insignificant: 1.28 mg/l, because mainly parvicellular
alga species vegetated in that area. The saprobicity index was equal to 1.38, which corresponded to the
oligosaprobic zone, Class II of water purity.
7.6.6.2

Zooplankton

The composition and the quantitative level of aquatic invertebrates is a highly sensitive indicator of water
pollution of water bodies. When assessing the water quality the presence of a specific species or group of
zooplankton is taken into account, as well as the absence of certain species and groups. Any changes in the
zooplankton community structure and discrepancies in the relationships between the main zooplankton
groups are taken into consideration.
Based on the results of studies conducted in the middle reaches of the Zeya river and in a floodplain lake, 35
zooplankton species were identified, of which 12 Rotatoria species, 16 Cladocera species, and 7 Copepoda
species. The percentage of the rotifers was 34.3% of the total species composition of the zooplanktonic
community; the proportions of the Cladocera and Copepoda species were 45.7% and 20.0%, respectively.
Especially abundant were Filinia longiseta and Brachionus diversicornis, but as a rule, one of these species
prevailed in any single sample. Out of the Cladocera species, the following species were present regularly,
but only in small quantities: Bosminalon girostris, Daphnia cristata. Out of the Copepoda species,
Mesocyclops leuckarti was reported most frequently. It should be also mentioned that five Cladocera species
were identified, which were not present in the river's plankton. If those species would not be considered,
rotifers would be the dominating group.
Out of the total number of the zooplankton species, 28 species are water quality indicators. The
oligasaprobiont group (indicators of virtually pure water) includes 17 species accounting for 48.6% of the
total species list; the betamesoprobionts include 10 species (28.6%). One species belongs to xenooligosaprobionts. No alphamesosaprobionts and polysaprobionts have been detected.
Despite the standard sample volume, only one species (Ceriodafniapulchella) was identified near the town of
Svobodny; the population size and the biomass of this species was 0.0002 org./ m³ and 0.0021 mg/m³,
respectively. The collected sample volume was sufficient for a reliable analysis.
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This section was prepared based on the results of biodiversity monitoring in the area of influence of planned, constructed and operating hydropower

station facilities downstream of the dam conducted in 2014-2015 for the Project of UNDP/GEO and the RF Ministry of Natural Resources "Biodiversity
Conservation Objectives in the Policy and Development Programs of Russia's Energy Sector".
Available at the website: http://bd-energy.ru/

Baseline Environmental Conditions

7.6.6.3

7-114

Benthicfauna

An assessment of the baseline status of the water resources of the Zeya river basin with regard to the
hydrobiological indicators implies identification of taxons of aquatic organisms and determination of the
specific aspects of their distribution, which is a required scientific basis of environmental monitoring and
prediction of changes in the environmental conditions as a result of anthropogenic impact.
Special attention has been paid to the indicator group of amphibiotic insects of the orders of Ephemeroptera,
Plecoptera, Trichoptera, Diptera, Chironomidae, which form a basis not only for the species diversity of the
fauna, but also the food resources for fish. They have a narrow range of environmental plasticity and
elevated sensitivity to any type of contamination and are used therefore as main bioindicators of water
quality.
The main streambed of the Zeya river from the Gramatukha river mouth to the city of Blagoveshchensk is
characterized by the highest level of species diversity (267 taxons), where 173 species were recorded. The
core of the taxonomic structure is two-winged chironomids (209 species and forms of 5 sub-families) shown
in Figure 7.16, followed by trichopterans (74 species, 16 families), ephemerans (58 species, 13 families) and
Plecoptera (33 species, 8 families).

Chironomid

The distribution of amphibiotic insects in the Zeya river basin is non-uniform and dependent on the diversity
of natural conditions and their variations along the longitudinal profile of the watercourse. In the middle and
lower reaches of the Zeya River, the fauna is represented by psychrophilic and moderately psychrophilic
species of Ritrona. A specific feature of the fauna in the middle reaches of the Zeya river is occurrence of
the palearchearctic species (Kogot ustiunovi, Stavsolus manchuricus, Neoper laussurica), the northern range
boundary of which is outlined by the watercourses of the Amur river in the south of the Russian Far East.
The investigated section of the Zeya River from the Gramatukha river mouth to the city of Blagoveshchensk
also belongs to the moderately cold watercourses, but in this section the Zeya River can be characterized as
a plain watercourse. A significant increase in the amphibian species composition has been reported, which is
attributable to the presence of moderately thermophilic mayflies of the potamophilic complex (Ephoron
nigridorsum, Ephoron shigae, Ephemera sachalinensis, E. orientalis, Potamanthus luteusoriens,
Oligoneuriella pallida, Caenis miliaria, etc.), stoneflies (Claassenia brachyptera, Paragnetina flavotincta,
Isoperla kozlovi), trichopterans (Orthotrichia sp.,Oxy ethirasp.,O. distinctella, Stactobiella biramosa,
Aethaloptera evanescens, Cheumatopsyche brevilineata, C. infascia, Potamyia chinensis, P. czekanowskii,
Agrypnia czerskyi, A. picta, A. sahlbergi, Limnephilis correptus,Goera curvispina G. harni, G. kawamotoni, G.
squamifera, G. tungusensis, etc.) and chironomids (Bryophaenocladius pleuralis,B. psilacrus, Chaetocladius
lobata, Cricotopus flavocinctus, Limnophyes natalensis, L. okhotensis, Orthocladius gelidorum, O.
rubicundus, O. yugashimaensis, Parakiefferiella bathophila, etc.) populating predominantly plain sections of
major Far-Eastern rivers. Furthermore, an increase in the species diversity is also due to some
palearchearctic species of South-Eastern genesis (mayflies Metretopus tertius, Isonychia sexpetala,
Ameletus labiatus,Torleya mikhaili, Caenis maculate; trichopterans Cheumatopsy chebrevilineata, Ch.
infascia, Hydroptila chinensis, etc.), the range configuration of which is limited to the southern boundary of
the permafrost rocks; they had not been reported in the northern part of the Zeya River basin.
The invertebrate community in the river section at the village of Zagan is represented by 9 groups and 40
species of benthic invertebrates (Table 7.59).
Table 7.59: Structural characteristics of aquatic invertebrates community in the Zeya river

%% of

Population,

of species

(org./m2)

Mayflies

15

2016

74.0

4.31

45.4

Stoneflies

1

8

0.3

1.07

11.3

Trichopterans

9

187

6.9

0.45

4.7

Chironomids

9

424

15.6

0.09

1.0

Dragon flies

1

16

1.3

0.02

0.2

the total
quantity

Biomass,

%% of

Number

Taxon

(g/m2)

the total
quantity
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%% of

Population,

of species

(org./m2)

Beetles

1

16

1.3

0.04

0.4

Oligochets

-

-

-

0.05

0.01

Suctorial annelids (leeches)

1

16

1.3

0.13

1.4

Mollusks

2.1

3.46

36.5

3

56

Total

40

2723

EPT Index

25(Good)

King's index(j)
Biotic index (BI)

the total
quantity

Biomass,

%% of

Number

Taxon

(g/m2)

the total
quantity

9.49

119:1
7.5 (Medium)

Water quality: Good - Medium

The benthic species composition is represented by an extensive range of mayflies (15 species); there are 9
species of trichopterans and chironomids each, and ones species of stoneflies. With regard to the population
size and biomass, dominating in this community in July were mayflies (74.0% and 45.4%, respectively.),
chironomids with regard to the population size (15.6%) and mollusks (36%) as to their biomass. The
subdominant category was represented by trichopterans (6.9%) as to their population size and stoneflies
(11.3%) as to their biomass.
The water quality in the Zeya River section downstream of the village of Zagan was assessed as medium
with regard to the biotic index; good to medium with regard to the EPT index and rather high with regard to
King's and Ball's index, so that the overall water quality was assessed as good to medium.
7.6.7

Ichthyofauna

The fishery status of the water bodies has been characterized on the basis of the data provided by the
"AmurRybvod" Agency and the Khabarovsk subsidiary of the Pacific Fishery Research Center", as well as the
EIA materials for the establishment of the Nature Park Prizeysky prepared for the Project of UNDP/GEF and
RF Ministry of Natural Resources "Biodiversity Conservation Objectives in the Policy and Development
Programs of Russia's Energy Sector".
The Amur River basin, including the Zeya River along its entire length, tributaries, lagoon, river branches,
floodplain lakes and periodically flooded floodplain, constitute an integrated fishery system. Different areas
of water bodies play different roles in the lifecycle of fish: some of them serve as spawning grounds and
other areas provide feeding or wintering grounds, migration routes or fishing grounds. The ichthyofauna of
the Amur river and its water system is very diverse. Many of its fish species are unique and occur only in
this river basin and are not reported in other water bodies of the country. A number of fish species is
endemic. Many fish species, including some valuable ones, populate not only the main streambed of the
Amur River and its major tributaries, but are reported also in minor rivers and rivulets. They stay there
during a major part of the year or only during certain seasons. In particular, the psychrophilic salmon
species migrate in summer to minor piedmont and mountain rivers with pure and cool water, when the
water in the major rivers warms up intensively and cannot provide comfortable conditions for such fish
species.
Ichthyofauna of the Zeya River
The ichthyofauna of the Zeya River consists of 6 faunistic complexes: Chinese plain type, ancient Upper
Tertiary type, boreal plain type, boreal piedmont type, arctic freshwater type and Indian freshwater type.
The following fish species are reported in the Zeya river: brook lamprey, Amur sturgeon, taimen, Kaluga,
sigkhadary, Amur pilot fish, lenok, Upper Amur grayling, common smelt, skygazer, European carp, Amur
bitterling, common Amur gudgeon, Lagovsky's minnow, lake minnow, river minnow, skin-carp, Amur
flathead zherekh (asp), large-scaled yellowfin, burbot, Amur pike, Amur wels, golden carp, Mongolian rudd,
Amur nerfling (chebak), Amur sleeper. Less valuable are the following fish species: lesser smelt, Lagovsky's
minnow and common minnow, flathead chub, Siberian loach, spined loach, sculpin. Fish species used for
commercial and amateur fishing are Amur pike, Amur wels, golden carp, common burbot, etc. There are no
wintering grounds in water bodies within the planned Project area.
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Out of 136 fish species and sub-species populating the Amur river basin, 44 species have been reported in
the Zeya river. Due to the harsh natural conditions, aggravated by the adverse impacts of the river
discharge regulation at the hydropower station dam, the population size and occurrence frequency of many
fish species have decreased and currently 17 fish species are classified as rare: Kaluga, Amur sturgeon,
Khadary sisco, skygazer, silver carp, European carp, Chinese perch (aukha), etc. (Figure 7.34). Some fish
species, such as European carp, silver carp, skygazer and Chinese perch (aukha) occurred at the
northernmost boundary of their range and even before the Zeya River damming never had population sizes
of commercial values and did not play any significant role for reproduction of their Zeya and Amur
populations.
The ichthyofauna of the Zeya river comprises 12 families; most numerous is the carp family (21 species).
Dominating with regard to the population sizes are fish species of the Arctic freshwater, boreal plain and
boreal piedmont complexes.
In comparison to the lower reaches of the Amur River, there are no valuable anadromous fish species in the
Zeya River (humpback salmon, summer and autumn chum salmon, smelt). Other anadromous fish species
– Pacific lamprey, as well as brook lamprey– migrate to the middle reaches of the Zeya River in JanuaryMarch (spawning during the third 10-day period of April – the first 10-day period of May); traditionally these
fish species have not been considered in this area as fish of commercial value).
Kaluga and Amur sturgeon are classified as semi-anadromous fish species, although there are some (not
numerous) resident populations of these species in the Zeya river. The population sizes of the semianadromous species have sharply decreased and continue to decrease after the dam construction and
blocking of the main spawning and feeding grounds in the Upper Zeya River along its section between the
Gilyui and Arga rivers.
Forty fish species populating the Zeya river are resident species forming local elementary populations and,
as a rule, do not migrate for longer distances. Resident (nonmigratory) forms are represented by typical
river, lake and lake-river fish species with regard to their occurrence in different biotopes.
Within the entire ichthyofauna, typical river species include anadromous species (Pacific lamprey), semianadromous species (Kaluga and sturegeon) and resident species (taimen, lenok, grayling, cisco, skin-carp,
skygazer, rudd, silver carp, Chinese perch (akhua), etc.). Typical lake fish species are Amur sleeper, lake
and Manchurian minnow, loach, etc. The lake-river species include pike, wels, golden carp, Amur nerfling
(chebak), etc. Golden carp form numerous both lake and lake-river forms, significantly differing with regard
to their configuration, and living specifically in a particular water body.
Reported in the Zeya River are also rare and protected fish species listed in the RF Red Data Book (2001)
and the Amur Region Red Data Book (2009), i.e. Amur sturgeon and kaluga (Huso dauricus). Common
taimen (Hucho), a species of salmon, is also listed in the RF Red Data Book as an endangered species.

Amur sturgeon69

69

Photographs from the website: http://www.svprim.ru/gallery/a_osetr.jpg

Kaluga
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Figure 7.29: Examples of the ichthyofauna of the Zeya river

Ichthyofauna of the Bolshaya Pera River
The ichthyofauna of the Bolshaya Pera River is represented by the following fish species: Siberian taimen,
common and Amur grayling, Amur wels, snub-nosed lenok, Amur pike, Amur nerfling (chebak), Chinese
crucian carp, Chinese minnow, Amur sleeper, lake minnow, bitterling, Amur shirokolobka.
All those fish species use the Bolshaya Pera for feeding, spawning and partially wintering. There are no
wintering grounds within the planned Project area.
Ichthyofauna of the oxbow Lake Petlya
The ichthyofauna of the oxbow lake Petlya is represented by the following fish species: golden carp, Amur
pike, Amur wels, bitterling, skin-carp, Amur nerfling (chebak), banded catfish, Lagovsky's minnow, river
minnow. This watercourse serves as a spawning ground for pike, wels and golden carp. Most of the fish
migrate for wintering to the Zeya river.
Ichthyofauna of the Gashchenka and Rakusha rivers
The ichthyofauna in the Gashchenka and Rakusha rivers is represented by the following fish species: crucian
carp, pike, minnows, gudgeon and loach. There are no wintering grounds within the planned Project area.
The zooplankton fauna in the rivers is extremely scarce; its proportion in the food of adult fish is low. But it
forms a basis for feeding of larvae and young fish. Zoobenthos is the main component of the food resources
for fish.
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Summary

Summarizing the results of the baseline assessment of the Project area, the following key aspects have been
identified to support the assessment of the potential environmental impact of the Project:
1. The area allocated for construction of the planned main and auxiliary Project facilities is characterize
by an extreme continental climate with cold winters with little snow and short and warm summer.
The ground freezing depth in the subject area can reach 2.5-3.0 m.
2. A number of other climatic factors have been identified which may result in adverse impacts on the
planned facilities in the subject area: extremely low ambient air temperatures (down to –52°C),
strong winds (wind velocities up to 29 m/s) and icing of all forms, as well as potential expansion of
the gully network due to erosion, flooding, ground heaving within the ground freezing zone.
3. Svobodnensky district is characterized by the presence of eight aquifers with large underground
water resources. An independent area with good prospects for exploitation of underground water
resources is the Zeya river valley and the riparian zone of the Zeya water reservoir, where there is
no permafrost ground due to the warming effect of the surface waters and it is possible to construct
water abstraction facilities of infiltration type. The underground waters are not contaminated by
industrial and domestic wastewater discharge.
4. As a result of low level of industrial development in Svobodnensky district, atmospheric air quality
complies with the regulatory MPC values for the main pollutants.
5. The soils are categorized as soils with a permissible contamination level. No rare soils and soils
requiring special protection have been identified in the subject area allocated for the planned
construction. Soils disturbed by human activities and technogenic ground exist in the area for the
planned construction of accommodation facilities in the town of Svobodny.
6. Surface waters in the area allocated for construction of the Project facilities have been contaminated
with industrial and domestic wastewater. However, no critical water contamination levels have been
reported in the Zeya river in the vicinity of the town of Svobodny. The water in the water bodies
located within the Project area are categorized as "conditionally clean".
7. Some animal and plant species categorized as rare and protected (RF and Amur Region Red Data
Books) have been reported in Svobodnensky district. However, no rare and/or protected species
have been identified directly within the sites allocated for construction of the Project facilities.
8. There are six specially protected nature areas of regional and local significance in Svobodnensky
district, but there are no such areas within the sites of the planned facilities.
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Methodology and sources of information
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This social baseline chapter is informed by the following activities:


Desktop study carried out by Ramboll Environ;



The on-going ESIA process currently being carried out on behalf of GPPB by Ramboll Environ in
2016;



Consultation activities carried out by GPPB before the ESIA process started;



Consultation activities carried out jointly by GPPB and Ramboll Environ in 2016 as part of the ESIA
process.

During the site visit in August 2016, Ramboll Environ conducted interviews and meetings with the following
stakeholders/informants:


Amur GPP staff;



Representatives of Chernigovka, Ust-Pera, Yukhta, Yukhta-3 and Dmitrievka settlements;



Representatives of the administration of Svobodnensky district;



Representatives of the administration of Svobodny;



Representatives of the Local History Museum in Svobodny;



Representatives of Amur State University;



The representative of the Center for conservation of historical and cultural heritage of Amur Region
under the Ministry of culture and archive affairs of Amur Region.

At the desktop study stage, a number of documents have been reviewed, including the reports of various
state authorities of federal, regional and local level, statistical reviews prepared by Rosstat, reports prepared
by the Center for conservation of historical and cultural heritage of Amur Region, Project documentation and
media entries.

8-1

Social and Economic Baseline Conditions

8.2

Geographical and historical overview of the Project area

8.2.1

Overview
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The Project construction site is located on the territory of Amur Region, which is part of Far Eastern Federal
District (see the description of administrative setting in Section 8.2.2). Figure 8.1 indicates the Project
construction site on a map of Russia.

Figure 8.1: Indication of the Project construction site on a map of Russia

The Project area is located approximately in 7,700 km from Moscow. Amur Region borders the following
administrative entities:






Sakha Republic (Yakutiya) (Northern border)
Khabarovsk Kray (Eastern border)
Jewish Autonomous Region (South-Eastern border)
Zabaikalsky Kray (Western border)
China (Southern border)

Amur Region in general has historically strong ties with Chinese communities living just across the Amur
River. Currently, Chinese businesses play a significant role in the economy of Amur Region as a whole and of
Svobodnensky district in particular.
The region is very remote from the European part of Russia and from Moscow, the capital. This situation
impacts economic activities of local communities and local development issues. The government of the
Russian Federation is currently running several initiatives to support development of Far Eastern regions of
Russia in order to ensure that the regions are not separated economically and are engaged into major
economic and development trends of the country. At the federal level, a special Ministry of Development of
Far East Regions was created in 2012. Among the initiatives, the following are significant:



Federal program ‘Economic and social development of the Far Eastern and Baikal regions until 2018’
Federal program ‘Economic and social development of the Far Eastern and Baikal regions until 2025’
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A comprehensive set of federal laws and legislative measures aimed at creation of priority
development areas
Project initiatives agreed upon during Eastern Economic Forum in September 2016

8.2.2

Administrative Subdivisions

Since 2000, the Russian Federation is subdivided onto several Federal Districts (currently – 8 federal
districts), which group the federal subjects of Russia. Amur Region is a part of the Far Eastern Federal
District, which also encompasses 8 other federal subjects of the country. The structure of administrative
subdivisions of Russia is shown on Figure 8.2. The head of each Federal District is appointed by the
President.

President

Presidential
Administration

Central
Federal
District

South
Federal
District

North
West
Federal
District

Far East
Federal
District

Siberia
Federal
District

Ural
Federal
District

Volga
Federal
District

Northern
Caucasus
Federal
District

Figure 8.2: Federal Districts of the Russian Federation
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The map of Far East Federal District with the indication of each of the federal subjects that it includes is
presented on Figure 8.3.

Figure 8.3: Map of Far Eastern Federal District (1 – Amur Region (administrative center – Blagoveshchensk), 2 –
Jewish Autonomous Region (Birobidzhan), 3 – Kamchatka Kray (Petropavlovsk-Kamchatsky), 4 – Magadan
Region (Magadan), 4 – Primorsky Kray (Vladivostok), 6 - Sakha Republic (Yakutiya) (Yakutsk)

Administratively, Amur Region is divided onto the entities of various forms, including:


Towns under federal government management
o



Cities and towns under regional jurisdiction
o
o
o
o
o
o
o



Blagoveshchensk
Belogorsk
Raychikhinsk
Shimanovsk
Svobodny
Tynda
Zeya

Urban-type settlements under regional jurisdiction
o



Tsiolkovsky (former Uglegorsk)

Progress

Districts
o
o
o
o
o
o
o

Arkharinsky
Belogorsky
Blagoveshchensky
Bureysky
Novobureysky
Ivanovsky
Konstantinovsky
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o
o
o
o
o
o
o
o
o
o
o
o
o
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Magdagachinsky
Mazanovsky
Mikhaylovsky
Oktyabrsky
Romnensky
Selemdzhinsky
Shimanovsky
Skovorodinsky
Svobodnensky
Tambovsky
Tyndinsky
Zavitinsky
Zeysky

The map of Amur Region with indication of the administrative entities mentioned above is shown on Figure
8.4.

Figure 8.4: The administrative map of Amur Region

The focus in this chapter is on the following administrative entities:




Amur Region
Svobodny (a town under the regional jurisdiction)
Svobodnensky district

While reading this chapter, one should clearly distinguish the town of Svobodny (also referred to as
Svobodny) and Svobodnensky district. The former is a self-standing administrative unit and does not form a
part of Svobodnensky district. On the other hand, this city is the administrative center of Svobodnensky
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district. This governance system is common in Russian regional administration practices and should be taken
into account by the reader of this ESIA.
8.2.3

Key Geographical Characterisation

The administrative center of the Amur Region, the city of Blagoveshchensk, is situated at roughly 7,900 km
from Moscow; Svobodny is located at 7,700 km.
The town of Svobodny is 151 km from Blagoveshchensk by road and is located on the 1,447 th km of the
R297 ”Amur” Highway (Chita – Khabarovsk). The highway has a dedicated approach way to
Blagoveshchensk. The ‘Amur’ Highway is a segment of international transport corridor ‘Transsib’ (Central
Europe – Moscow – Yekaterinburg – Krasnoyarsk – Khabarovsk – Vladivostok – Nakhodka).
Svobodny and Blagoveshchensk are connected by R468 highway.
Svobodny town railway station is a part of the Trans-Siberian railway route, which has its final destination in
Vladivostok. Besides, the town has a river port on the Zeya River, although the port is currently not used for
passenger transportation (see more details on transportation system of Svobodny district and the town of
Svobodny in the dedicated sections of this chapter). With the access to the Zeya River that joins the Amur
River, navigation of goods and passengers is possible from Svobodny to the Pacific Ocean.
Svobodnensky district is designated as a risk zone for the following natural disasters:


Wildfires;



Floods;



Heavy rains, heavy snowstorms and hail;



Windstorms, squalls, hurricanes and blizzards.

Wildfires may potentially be caused by large volumes of dry grass accumulated on abandoned farms and
other undeveloped and bare land parcels. The start date of the spring fire season is dependent on snow
precipitation volume and usually comes in the second or third decade of March. The end date of a fire season
is normally in the first or second decade of June. The winter fire season begins in the middle of September
and ends when snowfalls start.
There is potential for floods in the sistrict. In 2013, a flood affected several areas of the town of Svobodny.
Up the stream of the Zeya River, the Zeya dam and hydropower plant (see location on Figure 8.5) plays a
significant role in anti-flood protection of Svobodnensky district and the town of Svobodny. In case of a dam
failure, the total flooded area in the district may potentially reach 1,400 km2 with the flood wave arriving to
the district’s boundaries in 48 hours.
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Figure 8.5: Location of Zeya HPP, the town of Svobodny, the boundaries of Svobodnensky district and the
watercourse of the Zeya River (between Zeya HPP and confluence with the Amur River)

Heavy rains and hail are also a constant threat for the district and for Svobodny. Local media regularly
report on the aftermath of such rains, and concern about the potential for the 2013 events to repeat is
frequently expressed. The monitoring of the water level of the Zeya River is arranged on a permanent basis.
8.3

Delineation of the social area of influence

The Social Area of Influence (SAoI) of the Project includes the communities residing close to the Amur GPP
construction sites and likely to experience social impacts in relation to the Project. These communities
include the settlements listed in Table 8.1.
Table 8.1: Settlements in the Social Area of Influence

Name of the settlement

Population (2016)

Administrative status

The Town of Svobodny

57,713

City

Yukhta

338

Rural settlement

Yukhta-3

127

Rural settlement

Dmitrievka

406

Rural settlement

Ust-Pera

439

Rural settlement

Chernigovka

460

Rural settlement

Location and boundaries of the settlements listed in Table 1.1 are shown on Figure 8.6.

8-7

Social and Economic Baseline Conditions

8-8

Figure 8.6: Settlements located within the Social Area of Influence of the Project

8.4

Key regional level information

8.4.1

Demography

The general demographic trend in Amur Region is characterized by decreasing population. Over the past 20
years the region lost about 18% of its residents.
Table 8.2: Change in population of Amur Region

Year

Population

Year

Population

1996

986,417

2006

861,056

1997

974,942

2007

850,502

1998

962,023

2008

844,290

1999

949,526

2009

838,869

2000

935,607

2010

834,905

2001

923,055

2011

828,660

2002

911,381

2012

821,573

2003

901,044

2013

816,910
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Year

Population

2004

887,781

2014

811,274

2005

874,018

2015

809,873

Source: Rosstat, 2016
The population decrease slowed down in 2008 and has not exceeded one percent per year since that time as
shown on Figure 8.7.

Figure 8.7: Population decrease in Amur Region, %

From the data presented in the chart above it may be concluded that the demographic trend is changing and
that the population tends to stabilise. However, according to the forecast provided by Rosstat, the decrease
would continue in future, and the Region will lose up to 1.4% of population per year by 2028 as
demonstrated on Figure 8.8.

Figure 8.8: Population decrease in Amur region, % (forecast)

The cities of Amur Region and information on their population numbers are listed in Table 8.3.
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Table 8.3: Major cities/ towns of Amur Region and their population (2016)

City

Population

Foundation date

Belogorsk

66,832

1860

Blagoveshchensk

224,335

1856

Zavitinsk

10,830

1906

Zeya

23,734

1879

Raychikhinsk

17,783

1932

Svobodny

54,536

1912

Skovorodino

9,311

1908

Tynda

33,450

1907

Tsiolkovsky

6,328

1961

Shimanovsk

18,810

1910

Source: Rosstat, 2016
8.4.2

History

First settlements of human beings discovered in Amur Region date to 25,000-10,000 B.C. The settlers
belonged to Selemdzhin culture and they are considered as the ancestors of Yukagirs, one of the Indigenous
groups of modern Russia. Later, during Neolithic Age (the finds are dated 4,000 B.C.), the territory of Amur
Region was populated by people involved into agricultural activities and ceramic goods production. The
archaeological finds related to this period belong to Gromatukhin culture, the artefacts of which were found
in Svobodnensky district (near Chernigovka settlement).
In the 4th century A.D., the territory of the Amur Region was occupied by Mokhe people involved into
growing millet and wheat and horse breeding. Mokhe groups arrived from Manchuria and are known as
blacksmiths and potters. They resided in large villages in mud huts. Mokhe communities are viewed as
ancestors of Jurchen, who maintained their connection with Manchuria. They formed a state called The
Golden Empire (Jin) and followed shaman beliefs and Buddhism. The Golden Empire was a multinational
country and had a well-developed economy, which was based upon agriculture, pottery, hunting, fishing,
ceramic goods production, cattle breeding, jewellery and related trade activities. The state of Jin was
conquered by Mongols in the 13th century.
After the fall of Mongol Empire, Daur people migrated to the area; the territories of their residence included
the banks of Amur and Zeya rivers. Shamanic tribe, Daur people are known as hunters and jewellery
makers. Northern territories of what is currently known as Amur Region were occupied by Tungus people,
the ancestors of modern Nanais and Evenks.
Daurs were the first tribes met and fought with by Russian conquistadors in 17 th century. Russian travellers
and military officers were attracted by silver goods production led by Daurs. Daurs were supported by
Manchus and had a series of successful battles with Russian forces, postponing Russian expansion into Amur
area. However, as the Russian State was determined to annex the territory controlled by Daurs and
Manchus, the Tsar military men established Albazino fortress, which became a center of the war between
them and Manchus. The war ended with an amicable peace treaty of 1689, according to which Amur
territory became part of Russia.
Despite the military success, the boundaries of Russia in the Amur River region were a matter of dispute
with China for almost two more centuries as demonstrated on Figure 8.9. Only in the second half of the 19th
century the current boundaries between two countries were established.
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Figure 8.9: Changes of Sino-Russian border (1716-2016) (Source: http://geacron.com)
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As part of Russian Empire, the Amur River area enhanced its economic development. In 1856, the city of
Blagoveshchensk was founded as a center of East-Siberian Governorate General (until 1884) and of Amur
River Governorate General (until 1917). In October 1917 Soviet regime was established in Amur Region.
However, in 1918 various tensions between different forces led to the outburst of the Civil War. The battles
were numerous on the territory of the region. The area of Amur Region accommodated various political and
military forces conflicting with each other, including Cossack troops led by various hetmans, foreign military
forces (namely, Japanese), anarchists, Socialists-Revolutionaries, etc. Leftist (pro-Soviet) organizations were
considered illegal; however, they formed major resistance groups and managed to return Soviet regime in
1920.
8.4.3

Economy

Major economic activities in Amur Region are influenced by the geographic characteristics of the region and
by its geological composition: large hydropower enterprises, both operating for power transmission and
generation and extractive businesses specialized in gold and coal mining constitute a large share of the
economic background of the region.
Share of Amur Region in all-country major economic indicators is shown in Appendix 4, which also includes
comparison with other regions of Far-Eastern Federal District and selected regions of the Russian Federation.
According to Rosstat, Amur Region is 55th in the list of regions of Russia in terms of regional GDP out of 83
subjects of the Federation (as of 2014). In 2014, the Amur Region’s GDP was 243 billion roubles, which is
0.41% of total GDP of the Russian Federation (58900.7 billion roubles).
Manufacturing activities in Amur Region were historically meant to support gold and coal mining companies,
as well as timber procurers and farmers. In 2015, manufacturing activities were ranked as the second most
important economic activity in the region behind extractive industry and ahead of production and
transmission of power, water, and gas. Key industrial activities of Amur Region are presented in Figure 8.10.

Figure 8.10: Industrial output in Amur region, 2010-2015

Industrial production in Amur Region showed a 9% decrease in 2015 comparing with 2014 figures. This is
one of the worst values for industrial production in the Russian Federation as Amur Region is placed on 79th
position out of 83 based on the information provided by Riaranking.
Extractive industry is composed of two major sectors:



Fossil fuels extraction
Extraction of natural resources other than fossil fuels.

Table 8.4 shows output trends of both sectors of extractive industry in Amur Region.
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Table 8.4: Extractive industry sectors trends, Amur Region, 2010-2015 (million RUR)

2010

2012

2013

2014

Fossil fuels extraction

1709,1

1879,0

2049,5

2346,5

Extraction of natural

24890,0

51594,5

47697,5

53343,9

resources other than
fossil fuels

Source: Rosstat, 2016
Manufacturing industry has the following major sectors:












Food (including drinks) and tobacco production
Textile and clothing manufacturing
Wood processing and timberware production
Pulp and paper production, publishing and rprinting activities
Rubber and plastic production
Production of other non-metal mineral products
Metallurgic production and production of ready-made metal products
Production of machinery and equipment
Production of electric, digital and optic equipment
Production of vehicles and transport equipment
Other

The output trends of the sectors of manufacturing industry in Amur Region are provided in Appendix 4.
The government implements various programs to support economy of Amur Region. These efforts are
approved and taken at both federal and regional levels and include, but are not limited to, the following
initiatives:

State program “Economic development and innovation economy of Amur Region for 20142020” aimed at:
o

Creation of advantageous conditions for SME operations;

o

Enhancement of investment attractiveness of Amur Region;

o
Creation of advantageous conditions for resettlement to Amur Region of
compatriots living abroad, etc.

State program “Development of agriculture and regulation of markets of agricultural products,
raw materials and food supplies in Amur Region for 2014-2020” aimed at:
o

Ensuring secure food supply for Amur Region communities;

o

Sustainability of agricultural economic activities in Amur Region;

o

Enhancing competition in agricultural sector of Amur regional economy, etc.

Apart from the development programs, there is a relatively new opportunity for improvement of economic
situation in Far-Eastern Federal District provided by the Far East Development Fund that established by the
President and the Prime Minister of the Russian Federation in 2011. The only shareholder of the fund is
Vneshekonombank (VEB). The fund offers various instruments for economic development, including the socalled “Priority Areas of Socio-Economic Development” (PASED), which ensure the following:



Tax benefits for the residents of PASED;
Additional benefits, such as fast-tracked inspections, customs-and tax-free import of foreign goods,
a system of reduced tax payments, simplified procedure of foreign workers employment, fasttracked ecological expertise process, etc.
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At the moment, there are two PASED in Amur Region located in Belogorsk town (Belogorsk PASED) and
Ivanovsky district (Priamurskaya PASED in Beryozovka and Rovnoye settlements) with total 6 residing
enterprises registered (as of 2015).
8.5

Key district level information

8.5.1

Overview

As explained earlier in this Chapter, the town of Svobodny and Svobodnensky district are two different
administrative entities with separate administration, technical departments, development programs,
initiatives, etc. Therefore, the description of the key information of these entities is provided separately in
this Chapter. On the other hand, while separated from each other on an administrative level, the district and
the town are inevitably interconnected at the level of infrastructure, community life and economic activities.
The delineation of the Town (marked blue) and District (marked green) areas is provided on Figure 8.11:
The boundaries of Svobodnensky district (rural areas) and the Town of Svobodny (urban area).
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Figure 8.11: The boundaries of Svobodnensky district (rural areas) and the Town of Svobodny (urban area)
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The area of Svobodnensky district is 731.8 thousands ha, which is 2% of total area of Amur Region. Land
use in the district is as follows:







340.1 thousand ha (46.5%) –agricultural use;
352.3 thousand ha (48.1%) – forestry;
4.4 thousand ha (0,6%) – built-up areas;
29.6 thousand ha (4.0%) – lands dedicated to industrial, power production and distribution,
transport, communication and other non-agricultural use;
5.3 thousand ha (0.7%) – reserve lands;
8 thousand ha (0.001%) – specially protected nature areas.

The district is mainly agricultural in nature and 39.6% of the land dedicated to agricultural use is farmed.
Farms are mainly composed of arable land (43.8% of all farmlands). The distribution of other agricultural
lands is as follows:




Hay lands (7.6%)
Pastures (11.2%)
Long-fallow lands (37.3%)

Administratively, the district is divided into 15 rural councils (sel’sovets) and has 42 settlements.
Svobodnensky district has 56 km of railways going through its territory. The railway system of the district
is important for federal-level routes as it allows the train connection from Moscow and other cities to
Vladivostok, Khabarovsk and Blagoveshchensk. The railway is part of the Trans-Siberian Railway and
goes through four municipal entities of the district:





Kurgansky rural council;
Nizhnebuzulinsky rural council;
Chernovsky rural council;
Dmitrievsky rural council;

Also, during summer months, a Children’s Railway is functioning to the south from the town of Svobodny
connecting the town with the Bardagon settlement. The railroad is headed to a special health and
recreation camp and also functions as an educational center.
The district transportation system has the following types of roads and highways:


“Amur” Highway (48 km);



Roads of regional significance (437.5 km);



Roads of local significance (245.5 km).

The road system of the district is capable to transport all types of vehicles, including means of public
transportation. In total, the district has 7 bus routes. 25 specific routes also ensure transportation of
approximately 400 students to local schools. The number of school-related bus routes is assessed as
“high” by local authorities as was reported during the interviews with relevant stakeholders in the town of
Svobodny in August 2016.
There is no public fluvial transportation or public air transportation routes available for the residents of
Svobodnensky district.
Housing in Svobodnensky district is characterized by living conditions categorized formally as decent,
with only 2.5% of houses in ramshackle or emergency condition. The buildings of the district were mainly
constructed in 1956-1990 and the entire set of housing units are connected to necessary heating, sewage
and waste management systems.
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Demography

As of 2016, the population of Svobodnensky district is 14,584 persons. As reported by the local
administration, demographic indicators demonstrate that the population in the district is growing if
compared to population numbers in the late 2000s. The population statistics are provided in Table 8.5.
Table 8.5: Population change in Svobodnensky district

As of 1st of
January of the
year

number

2009

2010

2011

2012

2013

2014

2015

2016

13299

13253

14321

14587

14603

14676

14803

14584

Source: Rosstat, 2016
As of 2015, in terms of age the district’s population is structured as follows:


25% of population are below the working age;



54% of population are of working age;



22% of population are above working age.

As of 2015, the share of the ‘under-the-working-age’ group is increasing, which will lead to an increase in
the population of working age in the future.
Data provided by the local administration indicates that the demographic situation in the district is stable.
Key demographic indicators are provided in Table 8.6.
Table 8.6: Key demographic indicators of Svobodnensky district

2012
Indicators

Number

2013

2014

% of

Num-

% of

general

ber

general

general

general

total

total

total

total

Number

2015
% of

Number

% of

Population
14328

100

14603

100

14676

100

14740

100

male population

7184

50,1

7277

49,8

7403

50,5

7399

50,2

female population

7144

49,9

7376

50,2

7273

49,5

7341

49,8

2779

19,4

2814

19,3

3617

24,6

3633

24,6

8654

60,4

8445

57,8

8077

55,0

8110

55,0

2894

20,2

2901

19,9

2982

20,4

2997

20,4

257

1,76

256

1,75

218

1,48

221

1,47

244

1,67

277

1,89

210

1,43

193

1,42

Under

working

age population
Working

age

population
Above

working

age population
Births per year

Deaths per year
Natural increase

13
Migration

254

0,09
1,74

21
145

1,4
0,99

8
68

0,5
0,46

28
81

1,89
0,55

Source: Administration of Svobodnensky district
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The district does not lose its residents. On the contrary, unlike many municipal entities of the Far-Eastern
Federal District, it has positive trend of both migration and natural increase.
With a total area of 7234.393 km2, the population density in Svobodnensky district currently equals to
1.99 persons per km2. The population density trend is presented in Table 8.7 in general showing slow
densification of the district’s territory.
Table 8.7: Population density of Svobodnensky district

Indicators
Population density (calculated without the town
of Svobodny population)
Population density (calculated together with the
town of Svobodny population)

Measuring
2010 2011 2012 2013 2014 2015 2016
unit
Persons per
km2

1,96

1,96

1,99

2,00

2,01

2,02

1,99

Persons per
km2

9,69

9,69

9,59

9,50

9,40

9,28

9,16

Source: Passport of Svobodnensky district and Rosstat, 2016
In general, working-aged and able-bodied population resides in comparably large settlements with
population of over 500 inhabitants, where the share of these groups exceeds 60%. These settlements
include:


Zheltoyarovo;



Klimoutsy;



Kostyukovka;



Novgorodka;



Novoivanovka;



Chernovka;



Sychevka;



Orliny (the largest settlement of the district).

According to the Federal Service for Supervision of Consumer Rights Protection and Human Welfare
(Rospotrebnadzor), Svobodnensky district is among the risk territories of Amur Region in regard to the
quality of water provided via centralized water supply systems. It is specified by the Service that the
water from all sources water for economic and drinking purposes contains over 5 times the maximum
permissible concentrations of iron.
The district is also considered as a territory at risk (Rospotrebnadzor, 2015) in regards of the following
health issues:


Kidney stone disease (for children under 14);



Tuberculosis (exceeding median regional morbidity level by over 50 per cent; Rospotrebnadzor
indicated that early detection is less efficient among rural residents than among urban residents).

The Svobodnensky district is an endemic area for tick-borne encephalitis. However, the scope of
prevention measures based on seroprophylaxis (as normally required in endemic areas) is assessed by
Rospotrebnadzor as low, because immunoglobulin is lacking in Svobodny medical facilities.
Epidemiological research identified tick-born borelliosis (Lyme disease) in samples extracted in the
territory of the Svobodnensky district in 2015, but it had not been found in 2013 and 2014.
Further and more detailed information regarding the health status of both Svobodnensky district and the
Town of Svobodny is provided in Section 8.6.1.6.
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Ethnic and Religious/Cultural Set-up

The majority of population of Svobodnensky district are Russians with Ukrainians and Byelorussians
representing major ethnic minorities of the district. The ethnic composition details (as of 2010) are given
in Table 8.8 below.
Table 8.8 Ethnic composition of the Svobodnensky district, 2010

Population

Share (%)

Total

14315

100

Russians

13623

95,17

253

1,77

Byelorussians

58

0,4

Other

16

0,11

No ethnicity

53

0,37

312

2,18

Ukrainians

No ethnicity indicated

Source: Rosstat, 2010
More specifics on ethnic composition of particular rural settlements and the town of Svobodny located in
the area of Project’s influence are presented in Sections 8.6.2 and 8.6.3.
The agricultural nature of the local economy (see Section 1.5.5 for details) attracted Old Believers
communities that now reside in Latin American countries, Uruguay and Argentina. These communities
involve the descendants of religious activists that separated from the Russian Orthodox Church after the
reforms of Patriarch Nikon in the middle of the 17th century. A special regional resettlement program was
developed for these communities in 2007-2012, but it was never implemented due to lack of financing.
Some Old Believers communities still live in the area to the south from the town of Svobodny and are
engaged in traditional economic activities. These communities are located along the highway between
Novgorodka and Bardagon at some distance (about 30 km or more) to the south from the Project area
and are not expected to be disrupted by the Project in any way. No further official statistical data is
available on the status or economy of these communities. According to unofficial anecdotal evidence,
there are 4 families (6 adults; no evidence about children is available) occupying 4 houses. The Old
Believers claim that their community shall reach 136 persons in future. This community is generally
characterized by the municipal administration as closed and not keen to engage.
8.5.4

History

The formation of the first settlements at the territory of Svobodnensky district goes deep into antiquity.
Household items found during archeological excavations (for example, near Bardagon settlement)
suggest that there were prehistoric human sites in this area. Traces of dwellings of ancient Manegry
(ethnic group of Evenks) were found on the shore of the Lake Remburg, behind Chernigovka. Manegry
inhabited the area for quite a while, and were still met in 1856 by the traveler and surveyor A. Usol'tsev
near Selemdzhy Riverhead in 1856. Part of them extincted, the others moved further north.
The ethnic group of the Mongoloid race, Daurs, inhabited the lower reaches of the Gaschukha River near
the Zeya River in the middle of 17th century. These people lived a sedentary life and were engaged in
animal husbandry and agriculture.
In the late 19th-early 20th centuries the Chinese entered Svobodnensky district: some of them arrived as
alcohol and opium traders, the others settled permanently and engaged in heavy craft (manufacture of
lime, bricks, gold, etc.).
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Active settlement of Svobodnensky district began in 1864. The most intensive colonization occurred in
1900-1912 during the construction of the Trans-Siberian Railway; in 1931 the formation of villages
ended. After this, the "thinning" of the villages started, which leaded to destruction of many settlements
as "unpromising" in the 1950s-1960s.
In 1858, Amur Region became part of the Russian Empire. In 1901, pilgrims from Surazhevka settlement
(now located in Ukraine) migrated to the Far East to found a village with the same name in the right bank
of the Zeya River. The village gained much of its economic power and population after the construction of
Amur railway started in 1908. The settlement became an important trade center attracting many
entrepreneurs. By 1911, Surazhevka had 48 stores, a hotel, two guesthouses, three public bathhouses,
photography center, a brewery, a winery, etc. In total the village had 124 business entities.
In 1912 Surazhevka was ascribed an urban status and obtained the name of Alexeevsk (named after
Tsarevich Alexey, son of Nikolay II). After the Revolution of 1917, the town was renamed as Svobodny.
During the Revolution and the Civil War, the town was home to many political and military forces,
including foreign militants and White Movement officers. During this period, the town and the area
around it were the stage of various battles. The town experienced an economic breakdown, the aftermath
of which was coped with by local residents during the pre-WWII period.
In 1930s, Amurlag (part of Bamlag) correctional prison camps were located in Svobodny. During 19411946, the city accommodated Svobodlag (Svobodnensky correctional prison camp), part of the Gulag
structure.
After WWII, the city was an industrial center of Amur Region. Major production facilities were active in
the sectors of timber processing, car parts production, shipbuilding, food production, etc. After
perestroika, the industrial production of the town decreased dramatically and currently Svobodny and
Svobodnensky district are mainly a trade and agricultural areas (see the next section and Section 1.6.1.3
for details).
8.5.5

Economic overview of the Svobodnensky district

Svobodnensky district is primarily an area of agricultural activities. The structure of local economy is
defined as follows:




Agricultural activities – 58%;
Trade (retail and wholesale) – 24%;
Industrial manufacturing– 11%.

Overall, the following agricultural business entities are present in the district:






Collective farms – 8 business units;
Farms enterprises – 24 business units;
Individual farms – 71 business units;
Backyard farms – 4847 business units;
Meat processing enterprises – 1 business unit.

Agriculture is a main sector of local economy. Over 10% of population is engaged into agricultural
economy professionally (not including backyard farming). Farmers are by most part involved into
crop/plant growing farming and cattle breeding.
Major indicators of agricultural sector production are presented in Table 8.9.
Table 8.9 Major indicators of agricultural sector production of Svobodnensky district, 2016

2015
Indicators

Unit

2014

2015

(% to

2016

2014)
Сropland area – total,

ha

32391

33272

+3

34517

ha
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2015
Indicators

Unit

2014

2015

(% to

2016

2014)
including:
Grains (mainly wheat

ha

6240

6085

-2

6090

soya

ha

17794

22285

+25

23360

potato

ha

160 (no

142 (no

-11

142

and barley)

vegetables

ha

personal

personal

agricultural

agricultural

activities are

activities are

included)

included)

97 (no personal

97 (no

agricultural

personal

activities are

agricultural

included)

activities are

100

included)
forage crops

ha

8100

4663

-42

4830

grains

tonnes

7880

8177

+4

8374

soya

tonnes

19194

21221

+11

22100

potato

tonnes

2139

1130

-47

1700

vegetables

tonnes

1086

994

-8

1100

grains

dt/ha

13,4

13,7

+3

13,7

soya

dt/ha

11,2

10,1

-10

11,5

potato

dt/ha

133,7

79,6

-40

120

vegetables

dt/ha

112

102,5

-8

110

Cattle

heads

3223

3224

Including: cows

heads

1594

1488

-7

1490

Pigs

heads

1939

2086

+8

2090

Poultry

heads

8537

8312

-3

83020

tonnes

1212

1300

+2

1350

-4

7250

+1

25200

Crop production

Crop yield

Livestock population
3225

Livestock production
Meat (live weight)

(forecast)
Milk

tonnes

7366

7200
(forecast)

Egg

thousands

24904

25130

Source: Passport of Svobodnensky district, 2016
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At the moment, the district’s economy does not provide any industrial output. Before 2010, there were
two enterprises (Politechnik LLC and Giacint LLC) involved into production of parts for ground moving
machinery and gold mining respectively. In Chernovka settlement, there was a ceramic factory, which
exploited local coal clay deposits.
In the composition of non-agricultural SMEs, retail entities prevail. The structure of this sector is
presented on Figure 8.12: SME sector in Svobodnensky district (Source: Data set prepared by
Svobodnensky district as part of consultation meetings with Ramboll Environ, 2016).

Figure 8.12: SME sector in Svobodnensky district (Source: Data set prepared by Svobodnensky district as part of
consultation meetings with Ramboll Environ, 2016)

Official unemployment rate of the district is 2.9% of all working-aged and able-bodied citizens of the
district. The official unemployment rate includes only those residents that are listed as jobless in the
roster of job-seekers at the local employment center. The actual number of people that are either
unemployed or unofficially employed in the informal economy, can be assessed by the employment rate,
which is 60.4% for Svobodnensky district. Therefore, the rest of nearly 40% are either unemployed or
involved into the informal economy. Overall, local residents are mainly employed in the following sectors
of economy:


Education;



Culture;



Health care;



Agriculture;



Housing and utilities;



Transport;



Trade;



Catering;



Work on a rotational basis.

During consultation meetings held by Ramboll Environ in 2016, the representatives of local administration
reported that the major investment projects in the district are:


Construction and operation of Vostochny Spaceport in Tsiolkovsky;



Construction and operation of the AGPP Project;
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Construction and operation of the SIBUR chemical plant;



Construction and operation of the “Power of Siberia” trunkgas pipeline project.
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The district is selected as an area for potential creation of Priority Areas of Socio-Economic Development.
Local administration expects that this opportunity will ensure:


Development of industrial production entities;



Enhancement of performance of existing enterprises through their involvement into new
industrial projects (e.g. local administration confirmed intensification of agricultural products
retail activities in proximity to the Spaceport construction site);



Creation of new directions of economic development;



Creation of new job opportunities for local citizens.

The district has various resort areas offering opportunities for nature-based recreation. These areas are
not well-developed in terms of infrastructure and level of service. Recreational areas closest to the
Project area are located near Nizhniye Buzuli and Razlivnaya settlements (approximately 8 and 15 km to
the north from the Project area, respectively). The district’s representatives reported that the local
tourism economy, while hindered by lack of infrastructure and distance, is characterized by:


High level of recreational hunting potential;



Popularity of country-side recreation centers;



Popularity of children’s recreation centers.

8.6

Project area of influence data

8.6.1

The town of Svobodny

8.6.1.1

Population

The demographic situation in the town of Svobodny is characterized by a decreasing population.
Trends on age-gender distribution for Svobodny are also demonstrated in more details on Figure 8.13:
Age-gender distribution of population of the Town of Svobodny (Source: Rosstat, 2016)

Figure 8.13: Age-gender distribution of population of the Town of Svobodny (Source: Rosstat, 2016)

The values for the indicators shown in the figure above are presented in Table 8.10.
Table 8.10: Age-gender distribution of population of the town of Svobodny in 2011, 2014 and 2016
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2011

2014

2016

Total

Male

Female

Total

Male

Female

Total

Male

Female

Under working age

10367

5392

4975

10377

5402

4975

10165

5292

4873

Working age

35283

18739

16544

32423

17306

15117

30738

16444

14294

Over working age

13019

3679

9340

13446

3921

9525

13633

4075

9558

Total

58669

27810

30859

56246

26629

29617

54536

25811

28725

Source: Rosstat, 2016
Natural increase trend is indicated in Table 8.11.
Table 8.11: Natural increase trends in the town of Svobodny, ‰

Natural
increase

2012

2013

2014

2015

-4

-3.8

-3.4

-3.7

Source: Rosstat, 2015
According to the Census (2010), the ethnic setup of the town is mainly ethnic Russian. Details are
provided in Table 8.12.
Table 8.12: Ethnic composition of the town of Svobodny, 2010

Population

Share (%)

Total

58778

100

Russians

56934

96,86

Tatars

160

0,27

Ukrainians

542

0,92

12

0,02

No ethnicity

222

0,38

No ethnicity indicated

908

1,54

Other

Source: Rosstat, 2010
According to local administration, there is a limited number of Gypsies , who are unregistered and not
accounted for in official statistics.
As stated in the Report of the head (mayor) of the town of Svobodny (2015), the demographic situation
is worsening due to the following factors:




Low standards of living
Lack of job opportunities
Low level of incomes

These reasons explain residents’ out-migration to other areas of Amur Region or to other regions of the
Russian Federation. Also, the mayor reports that construction of Vostochny Spaceport may play a
negative part as according to widespread perceptions, this project could affect environmental safety.
Migration trends are shown in Table 8.13 below.
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Table 8.13: Net migration trends in the town of Svobodny, people (2012-2015)

2012

2013

2014

2015

Net migration

-445

-604

-897

-419

Migration within Russia

-450

-605

-906

-464

Migration within Amur Region

-137

-159

-422

-159

Migration to other regions

-313

-446

-484

-305

International migration (CIS and other countries)

5

1

9

45

Net migration

-226

-316

-519

-199

Migration within Russia

-231

-314

-521

-220

Migration within Amur Region

-58

-46

-227

-58

Migration to other regions

-173

-268

-294

-162

International migration (CIS and other countries)

5

-2

2

21

Net migration

-219

-288

-378

-220

Migration within Russia

-219

-291

-385

-244

Migration within Amur Region

-79

-113

-195

-101

Migration to other regions

-140

-178

-190

-143

International migration (CIS and other countries)

0

3

7

24

Female population

Male population

Source: Rosstat, 2015
As data in the above table demonstrates, the negative migration remains a prevailing trend in recent
years. It should be additionally noted that most of out-migration occurs due to departure of most
economically active age group (15-50 y.o.): in 2015, 1,231 persons of this age group left the town out of
total 1,736.
8.6.1.2

Infrastructure

Overview
The town of Svobodny urban planning structure is substantiated by three major factors:


Situation on the fluvial terraces of the Zeya River;



Presence of the Tran-Siberian Railway;



Provisions of the first masterplan of the town developed in 1912.

Due to the drivers listed above, the town is currently located on the right bank of the Zeya River on its
three fluvial terraces. The first terrace is occupied by Surazhevka settlement, which the town was
founded upon and Mikhailo-Chesnokovka settlement. The second terrace territory hosts Zalineiny area of
the town; the area is scarcely populated and the development density is low. The third terrace is the
most populated and best-developed including the central part of Svobodny. This area is situated at the
highest altitude of 25-30 meters and is to the lesser extent exposed to potential flooding.
Trans-Siberian Railway divides the town onto several districts reducing connexity of its areas.
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Transport
The road network of the town in volves 326.4 km of roads in total, only 111.7 km of which is paved with
asphalt. The roads of the town are usually paved with asphalt or gravel; alternatively, many urban roads
are left unpaved. The shares of materials used for roads’ paving are shown in Table 8.14.
Table 8.14: Roads paving types in the town of Svobodny

km

%

Roads, total

326,41

100

Paved with asphalt

111,69

34,2

Coated with gravel

38,6

11,8

No coating material applied

176,12

54

Source: Materials provided by the administration of the town of Svobodny during consultations held by
Ramboll Environ, 2016
According to municipal administration of Svobodny, condition of approximately 60% of roads is
unsatisfactory. All unpaved roads require constant maintenance; at the moment, no improvement of the
roads of this category is provided. Asphalted roads need yearly repair works. The representatives of the
municipal administration report that the following factors hamper sustainable development of the
transportation network of the town:


Lack of funding;



The roads are constructed with no proper prior planning;



Central streets, that are used heavily and are subject to deterioration, have the engineering
networks located under the roads, which complicated the repair works;



Snow is not removed from the roads in the designated timeframe;



Poor condition of stormwater drain leading to constant destruction of the roads’ surfaces.

Traffic congestion is medium as assessed by relevant department of the municipal administration. One of
the major problems associated with traffic and road infrastructure of the town is dust emission.
Pedestrian infrastructure of the town is characterized as deficient: only 60 km of the roads equipped with
properly working lighting. Pedestrians are exposed to potential traffic-related hazards due to insufficient
street lighting. This safety problem is exacerbated by the following factors:


Local schools do not provide sufficient room for children and have to arrange second shifts for
2,400 children, who usually finish their classes in the evening;



Speed limit is frequently not observed by local drivers.

As noted in Section 1.2.3, the town of Svobodny is situated at 151 km from Blagoveshchensk by road
and is located on the 1,447th km of the R297 “Amur” Highway (Chita – Khabarovsk). The highway is a
segment of international transport corridor ‘Transsib’ (Central Europe – Moscow – Yekaterinburg –
Krasnoyarsk – Khabarovsk – Vladivostok – Nakhodka).
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Rail transport infrastructure consists of the railroad track dividing the town onto several areas and two
railway stations, one operating passenger traffic (see Figure 8.14), and another operating cargo traffic.
There is no commuter rail service provided by Russian Railways which would connect Svobodny to any of
the potentially affected communities (Yukhta, Yukhta-3, Dmitrievka, Ust-Pera or Chernigovka).

Historically, the rail infrastructure is of high importance to Svobodny as the town was founded as a major
railway hub, which attracted human resources and investments. Currently Russian Railways remain a
significant employer for local residents and provide various services, such as medical services and the
Figure 8.14: Railway station in Svobodny (Source: www.svb28.ru)

Children’s Railwayconnecting the town with Bardagon settlement and a special health and recreation
camp.
The railway station in Svobodny is important for transferring workers of Vostochny Spaceport from other
regions to Tsiolkovsky, thus Svobodny serves as the transportation hub. Reliance of the Spaceport on the
Svobodny railway stations leads to heightened risk of interpersonal tensions and crime rate increase in
the town, as was reported by the town officials. The railway station is also used for passenger
transportation from Svobodny to Blagoveshchensk and other settlements located along the TransSiberian Railway route, including Chita, Khabarovsk, Vladivostok, Irkutsk, Krasnoyarsk, Omsk, Moscow,
etc.

The town of Svobodny has river port infrastructure (see Figure 8.15: The territory of the city river port of
Svobodny) constructed during Soviet times. However, the port is currently lent to a private company
affiliated with JSC Torgovy Port Blagoveshchensk, which also operates the ports in Blagoveshchensk,
Zeya and Poyarkovo. The port is occupied by the enterprise producing sand andgravel mixture. No
commuter services are provided by the port. Ferry services were seized in 2014.
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Figure 8.15: The territory of the city river port of Svobodny

The town of Svobodny has an airport; however, it is currently not used for passenger transportation. The
airport has a 400 m long dirt runway and at the moment operates only the flights of local department of
the Ministry for Civil Defense, Emergency Situations and the Rectification of the Consequences of Natural
Disasters, e.g. for firefighting purposes.
Urban public transportation system has 12 routes operated by 70 minibuses (in 2015 – 60 minibuses)
with average capacity of 45 passengers.
Commuter routes to suburban and rural areas are operated by a designated municipal entity
“Municipal’nye perevozki”. In total, there are 5 bus routes connecting the town and other areas of
Svobodnensky district. Additionally, the district transportation system has 2 bus routes connecting rural
entities between each other. More detailed information on transport connection between Svobodny and
the settlements in the Social Area of Influence is provided in Section 1.6.3.
Urban utility networks
The municipal water supply system consists of 122.5 km long pipeline network that receives water
resources from 51 water wells. Over 80% of the wells are over 25 years old.
Water is used for the following purposes:


Residential sector water consumption;



Industrial sector water consumption;



Firefighting;



Needs of water supply system itself (e.g. for cleaning purposes).

As was reported during consultations with the municipal administration in 2016, cold water supply
quality is limited due to high iron level in the water resources extracted from artesian wells. For this
reason, the town needs to finalize construction of the deferrization station. In its current state, the
station manages to provide treatment for only 27.3% of water daily consumed by the town.
Another problem of the water supply network is low pressure. Additionally, 50% of the pipelines
delivering water to consumers are in ramshackle condition and repair works are conducted only in case of
emergencies. Pumping stations require overhaul due to their critical condition.
Hot water supply is not provided constantly and regular cutoffs are noted by local residents during
summertime.
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Since 2014 lack of financing has been a major issue for other urban utilities’ networks, e.g. for heating
and power sectors. Boiler houses and heating pipelines require redevelopment and overhaul. Over 30%
of heating pipelines are admittedly obsolete and 50% of boilers operated for household heating are
inefficient and were in use for more than 30 years. The central boiler house of the town needs
substitution of a boiler, which is confirmed as a priority for development by the Head of Svobodny in his
report. Overall, despite all the problems, the heating is provided to all residents and organizations
entitled to this service.
Sports infrastructure
The town has a well-developed sports infrastructure. As of 2016, the town has 111 sports units, including
gyms, stadiums (see Figure 8.16: Stadium in the Town of Svobodny), grounds and shooting galleries. On
an annual basis, over 90 sports events with total audience of more than 20,000 visitors are arranged by
local administration. These events include Amur Region football tournaments, Amur Region hockey
tournaments, skiing championships, marathons, biking races, etc. Some of the events are ascribed with
all-Russia status. Hockey is especially popular among local residents as they have an opportunity to visit
a well-equipped ice center operating all year round.

Figure 8.16: Stadium in the Town of Svobodny

As of 2016, sports infrastructure of Svobodny continues its development as a new swimming pool is
being constructed and the plans are set for construction of a new Sports and Recreation Center.
As reported by the waste management service company operating in Svobodny, in its current condition,
the solid domestic waste landfill is able to function for a short span of 10 years until its capacilty is fully
used.
8.6.1.3

Economic activities

A range of large, medium and small enterprises are active in the town of Svobodny. The economy of the
town mainly relies on trade activities (retail and wholesale), which makes almost a half of all city’s business
activities (41.7%). The rest of economic activities of the city is structured as follows:


Real estate business – 13.7%



Industrial production – 9.14%;



Provision of other services (in the field of utilities and housing, social care and personal services)
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– 8.78%;


Construction – 7.86%;



Transport and communication services – 6.89%;



Other – 13.16%.

Key industrial enterprises of the town are active in the following fields:


train cars repair works (Transvagonmash LLC);



production of construction materials (Stroydetali LLC and Kombinat Stroitel’noy Techniki LLC);



gold mining (ZDP Koboldo and Dagmara LLC).

and

The major sectors where Svobodny’s citizens are employed at are:


services of social insurance, state governance and military security – 14%;



transport and communications – 12.6%;



production and distribution of power, natural gas and water – 8.7%;



real estate business – 4.3%;



manufacturing services – 4.3%



trade activities (retail and wholesale) – 3.3%;



construction – 2.65%



provision of other services (in the field of utilities and housing, social care and personal services)
– 2.5%;



extractive industry – 2.4%;



farming, hunting and forestry – 1.8%;



financial services – 1.5%;



hospitality business – 0.7%.

As of 2016, the number of unemployed individuals is 859 persons (2.6% of all work-able and workingage population). This number includes only those residents of the town of Svobodny who is registered at
the local Employment Center as jobless. The actual number is larger: according to the evidence provided
by the municipal administration, only 68% of working-aged and able-bodied residents of Svobodny are
employed.
At the moment, there are no large investment projects registered in Svobodny. The town is part of the
federal program of revitalization of so-called “mono-towns”, that is towns that rely overwhelmingly on
one activity and one company (in Svobodny it is the the railway activity). This status, prescribed to
Svobodny, implies that the town has significant socio-economic drawbacks and development deficiencies.
According to the program of socio-economic development of the town of Svobodny (until 2025), the
following projects are expected to be implemented in the town:


Construction of the ceramic bricks factory;



Construction of a cattle breeding farming complex;



Construction of a corn processing farming complex.

Currently, the river port of Svobodny is lended to a private company that uses it as an off-load facility for
its production goods (crushed gravel-sand mixture).
8.6.1.4

Housing

Svobodny housing sector is characterized by a large percentage of private (stand-alone) houses. As of
2016, this category of houses includes approximately 7,000 units. Multifamily housing sector has 960
residential buildings; they are mainly concentrated in the central part of the town.
The town of Svobodny has the largest housing in critical condition in Amur Rregion. Table 8.15 shows
comparison between four cities of the region and provides data regarding resettlement practices of urban
municipalities.
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Table 8.15: Comparison of housing condition and resettlement practices of four municipalities of Amur Region

Municipality

Number of housing

Total area of housing units in

Resettled, % (as part

units in critical

critical condition, thousands

of the regional

condition

m2

resettlement
program)

Blagoveshchensk

421

64.5

20.1

Svobodny

396

82.8

44.2

Belogorsk

200

55.7

37.7

23

5.4

41.1

Raychikhinsk

Source: Report of the head of the Town of Svobodny, 2016
On the other hand, the town demonstrates that its resettlement practices are the most effective as
44.2% of the residents entitled to resettlement were provided with improved living conditions. Yet, as of
2016, the share of housing units in ramshackle and critical condition remains large: 8.8% and 35.7%,
respectively. Currently, 1,573 households are included in the resettlement waiting list due to poor
housing conditions. In order to resolve this problem, the government of Amur Region plans to erect six
multifamily houses. Additionally, two multifamily houses for NIPIGAZ employees are currently close to
commissioning, which is planned for fall 2016.
Currently, all housing units are connected to a municipal s power grid. On the other hand, water public
utilities are only available to 65% of houses. Svobodny’s homes are not provided with centralized gas
supply system.
As part of the Project, Amur GPP will develop housing facilities in the north-western part of the town of
Svobodny capable to accommodate up to 5,000 people. The development is planned on the territory that
was designated for housing more than 25 years ago, when the last masterplan of the urban development
was approved (1989). The neighborhood will include designated areas for various activities and services,
which will ensure mixed-use nature of the area. A variety of services and functions will be ensured by
construction of the following:


Five-story apartment buildings (studios, 1-, 2- and 3-bedroom apartments);



Townhouses (1-, 2- and 3-bedroom);



Offices and administrative buildings, including:
o

Hotel;

o

Buffet;

o

Restaurant.



Public school capable to accommodate 900 students annually;



Kindergarten capable to accommodate 360 children annually;



Out-patient facility (including medical transport and a pharmacy);



Sports center, including:



o

Ice-skating arena;

o

Swimming pool;

o

Bowling center;

o

Billiard center;

o

Café;

o

Game center.

Culture center, including:
o

Large room for performances (for an audience of 750 persons);

o

Movie-screening room (for an audience of 180 persons);

o

Café;

o

Child art skills development school;
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o

Game room for children;

o

Wedding hall.



Convenience store;



Consumer services center, including:
o

Laundromat;

o

Dry cleaners;

o

Bath house;

o

Public toilet.



Fire station;



Parking lots;



Orthodox church;



Playgrounds;



Parks;



Bike lanes;



Proper pedestrian infrastructure.
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As was reported by the representatives of the Company, the neighborhood will be spatially lined to other
areas of the town of Svobodny to ensure higher level of social cohesion. The neighborhood shall not be
an isolated fenced community and its infrastructure is expected to be accessible by urbanites. The
Company reported that for this reason the school and the kindergarten were planned to guarantee
enough capacity to accept children from the local communities.
8.6.1.5

Education

Educational facilities
In the town of Svobodny, there are in total 21 educational entities composed of pre-school, regular
school and supplementary education institutions as demonstrated by data in Table 8.16.
Table 8.16: Educational entities (without post public school education) in Svobodny

Number of institutions

Number of students

Pre-school institutions

9

2,921

Regular public schools

8

6,009

Supplementary education institutions

4

3,071

Source: Administration of the town of Svobodny
In total, 1,224 persons work in the educational system of the town of Svobodny.
One of the major issues of local educational system (for children aged 0-17) is ageing teachers and
tutors. Most of the general schools’ teachers are aged over 45 (193 out of 355 persons). On the other
hand, the municipal administration reported that this ageing trend has stopped and currently a positive
change is observed.
According to data provided by administration of the town of Svobodny, kindergartens, schools and
institutions of supplementary education are well equipped with necessary tools, tutoring materials,
computers, sports goods, toys, medical facilities, proper nutrition, etc. However, it is noted by the
administration that there is a deficiency in outdoors sport facilities. Also, there is a need to construct
additional kindergartens and a schools since currently two-shift school system is widespread in Svobodny.
At the moment, general public schools are attended by 5,928 students. The schools are open to
experimental forms of tutoring: for example, one of the schools introduced several gender-segregated
classes as part of a federal experimental scheme. Other institutions offer classes in IT, chemistry and
physics to students of younger age. Schools also provide teaching in the following fields:



Railway construction and operation;
Marine studies;
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Law;
Sports.

“Gazprom pererabotka Blagoveshchensk” LLC has organized a special chemistry class in a local school.
In Svobodny, education authorities successfully integrate children with special needs (e.g. children with
disabilities) into the educational process. The issue of inclusive education is well understood by the
municipal educational department and opportunities for such education are provided. At the moment, 12
children with special needs study in regular public schools, 81 children go to specialized schools, 1 child
takes the classes at home and 3 children studied in schools accompanied by their parents.
Vocational and higher education may be obtained via the institutions described briefly below:
Amur technical college
As of 2016, the college educates students of Svobodny in the fields of:








Electric installation;
Information technology;
Environmental laboratory studies;
Technological pumps and compressors control;
Oil processing machinery operation;
Crane operation;
Forest management.

In Svobodny, the college currently provides classes to 250 students. Among them, 92 persons study
Chemical Technologies (includes lab environmental laboratory studies, technological pumps and
compressors control and oil processing machinery operation fields). The college collaborates with GPPB
and other institutions of general, vocational and higher education (e.g. Tyumen State Oil and Gas
University). Also, the college actively participates in various job fairs. Chemistry tutors are provided with
internships opportunities at higher education institutions.
Amur cooperative technical college
The college provides courses in the fields of banking operations, economics and accounting and law and
social provision).
Amur institute of railway transportation (Branch of Far East State University of Railways)
The courses of the Institute involve, but are not limited to, the following disciplines:






Economics;
Oil and gas engineering;
Railway-related construction;
Railway-related management (vocational education – Svobodnensky railway transportation
technical college);
Health care studies (vocational education – Svobodnensky medical college).

Amur State University in Blagoveshchensk
Higher education opportunities for Svobodny residents are also provided by the Amur State University in
Blagoveshchensk, which is the largest higher education institute in the region. The following educational
programmes are provided:










Physics engineering;
Mathematics and IT sciences;
International relations and history;
Design and technology;
Social sciences;
Philological sciences;
Economics;
Energy sciences;
Law;
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Pre-university preparation;
Professional requalification.

Educational level
In the structure of educational attainment of the town of Svobodny (see Table 8.17), secondary
vocational education prevails. Graduates of secondary vocational institutions are typically employed as
workers at various factories, workshops and, sometimes, farms. This segment of educational level is
prevailing in Amur Region in general; however, Svobodny has an overall higher level of secondary
general education attainment.
Table 8.17: Level of educational attainment (% of persons aged over 15 who indicated their educational level
during the Census 2010) in the town of Svobodny and Amur Region

Svobodny, %
Unfinished higher education

Amur Region, %

2,6

3

Secondary vocational education

40,5

30,7

Basis general education (9 years of public school)

12,1

13,9

Higher education

16,2

17,2

Post-university education

0,7

0,1
13,7

16,1

Primary general education (4 years of public school)

5,9

10,8

PhD

8,6

No primary general education

0,3

Secondary general education (11 years of public school)

No data available
0,6

Source: Rosstat, 2010
8.6.1.6

Health levels, key public health issues, health facilities and assessment of their condition

Health care facilities
The following groups of medical institutions are available to local residents:


Amur Region medical organizations, including:
o

Svobodnensky district hospital in Svobodny;

o

4 departments of the Svobodnensky district hospital at a rural level in Zheltoyarovo,
Klimoutsy, Kostyukovo and Nizhniye Buzuli, including:





3 out-patient facilities;



29 rural health posts (“feldshersko-akushersky punkt”, or FAP);

Railway medical organizations (branch of Russian Railway hospital in Belogorsk with an outpatient facility for railway workers and veterans);



Hospital of Federal Medical and Biological Agency (FMBA);
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Private medical centers.

The residents of Svobodny and Svobodnensky district mainly rely on ‘Svobodnenskaya bolnitsa’
(hereinafter – Svobodnensky hospital) in terms of medical services. The hospital is located in the town of
Svobodny and has the following structure:






In-patient facility with 353 beds for provision of 24/7 medical care, including:
o

280 beds in Svobodny;

o

73 beds in Svobodnensky district;

Out-patient care facility with capacity of 907.9 visits per shift, including:
o

731 visits in Svobodny;

o

176.9 visits in Svobodnensky district;

Emergency medical care department.

The in-patient facility located in Svobodny has the capacity to provide:


treatment for patients with specific diseases of blood vessels (total capacity – 55 beds);



obstetrics aid (total capacity – 45 beds);



trauma/ accidents care (total capacity – 28 beds).

The hospital services are available to 177.4 thousands potential patients as the zone of its responsibility
extends beyond the territory of Svobodny and Svobodnensky district, also including parts of adjacent
districts (e.g. Mazanovsky). The representatives of the hospital assess that approximately 20-25% of the
patients reside in other districts or cities of Amur Region.
During the meetings with local authorities and hospital representatives it was reported that currently local
medical system requires additional beds for a day-patient facility in Svobodnensky hospital. Medical
human resources are also deficient and in the town of Svobodny the doctor’s deficit equals to 58.5% of
all positions. In Svobodnensky district, the figure is smaller (25.6%). For paramedics’ deficit, the figure’s
value is as follows: Svobodny – 58.5%, for Svobodnensky district – 18.5%. Particularly, Svobodnensky
hospital requires extra specialists in the fields of pediatric services, gynecology, neonatology, ultra-sound
diagnostics and emergency health care. The main reasons for these deficiencies are aging staff and lack
of young experts in the field.
At rural level, FAPs are quite wide-spread. The FAPs’ system of the settlements within the AoI consists of
the following facilities:
1. Zheltoyarovo department of the Svobodnensky hospital – 4 FAPs in various settlements, including
Chernigovka.
2. Nizhniye Buzuli department of the Svobodnensky hospital – 7 FAPs in various settlements,
including Dmitrievka and Ust-Pera.
The hospital representatives informed Ramboll Environ that a new maternity ward is necessary as the
current one does not meet expectations and requirements, in particular lacking:


Sufficient number of beds



Anesthesiology and reanimation department



Diagnostic and treatment lab
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X-ray room



Probationary ward



Isolation ward



Laundromat
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Health care issues
Morbidity
Table 8.18 presents major indicators of population morbidity issues provided and analysed by an outpatient facility of Svobodnensky hospital.
Table 8.18: Morbidity of Svobodnensky district

General morbidity
2014
Total

Primary disease incidence
2015

Per

Total

1,000
Diseases registered

54,105

1,210.1

642

14.4

2,057

2014
Per

Total

1,000
55,149

1,254.8

515

46

1,251

28

737

16.5

5,982

2015
Per

Total

1,000
13,005

290.9

11.7

426

2,005

45.6

1,236

Per
1,000

12,837

292.1

9.5

148

3.4

828

18.5

356

8.1

28.1

215

4.8

185

4.2

735

16.7

450

10.1

356

8.1

133.8

5,582

127.0

767

17.2

1,072

24.4

1,445

32.3

1,493

34.0

504

11.3

521

11.9

5,353

119.7

6,596

150.1

901

20.2

1.495

34

1,918

42.9

2,058

46.8

1,176

26.3

1,211

27.6

10,823

242.1

10,823

246.3

911

20.4

927

21.1

7,974

178.3

6,633

150.9

3,786

84.7

3,519

80.1

9,463

211.6

10,753

244.7

590

13.2

610

13.9

451

10.1

455

10.4

430

9.6

394

9

(total)
Select infectious and
parasitic diseases
Tumors
incl. Malignant ones
Diseases of the bloodforming organs and
disorders affecting the
immune mechanism
Endocrine, nutritional
and metabolic
disorders
Nervous system
diseases
Eyes and adnexa
diseases
Ear and mastoid
diseases
Circulatory system
diseases
Respiratory system
diseases
Digestive system
diseases
Diseases of the skin
and subcutaneous
retina
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General morbidity
2014
Total

Primary disease incidence
2015

Per

Total

1,000
Diseases of the

2014
Per

Total

1,000

2015
Per

Total

Per

1,000

1,000

4,072

91.1

4,194

95.4

729

16.3

618

14.1

2,516

56.3

2,405

54.7

893

20

770

17.5

147

3.3

154

3.5

144

3.2

145

3.3

1.2

55

1.3

0

0

2

0

10.5

693

15.8

10.5

693

15.8

musculoskeletal and
connective tissue
Diseases of the
genitourinary system
Pregnancy, childbirth
and the postnatal
period diseases
Congenital anomalies

55

(malformations),
deformations and
chromosomal
abnormalities
Injury, poisoning and

470

470

certain other
consequences of
external causes

Source: Out-patient facility of the Svobodnensky hospital, 2016
Summarizing the data presented in the above table, the following diseases are the leading elements in
the composition of general morbidity of the town of Svobodny and Svobodnensky district:
1. Circulatory system (19.6%)
2. Digestive system diseases (19.5%)
3. Respiratory system diseases (12%)
In the composition of the primary disease incidence, the following diseases are dominant:
1. Respiratory system diseases (27.4%)
2. Eye diseases (11.6%)
3. Ear diseases (9.4%)
Tuberculosis morbidity is growing in Svobodny and Svobodnensky district. For all population groups
registered in Svobodnensky hospital (including also population outside the study area), the indicator’s
value is 76.1 cases per 100,000 which is higher than the regional indicator. The value of morbidity
indicator is even higher for Svobodny and Svobodnensky district specifically – 80.8 and 95.9 cases per
100,000 population, respectively.
Mortality factors
The mortality in Svobodny and Svobodnensky district, according to the hospital’s data, is composed of
the following causes (ranked from top to low priority):
1. Nervous system diseases
2. Circulatory system diseases
3. Injuries and poisoning
4. Neoplasms
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During the past year, rates decreased for the following mortality reasons:


Neoplasms (by 24.7%)



Respiratory system diseases (by 45.3%)



Circulatory system diseases (by 33.7%)

The shares of the following mortality factors increased during the past year: infectious diseases (by
11.1%), endocrine system diseases, mental disorders, nervous system diseases and digestive system
diseases.
Some segments of the town’s population are prone to tuberculosis (TB) mortality. Among the persons
that died of tuberculosis, unemployed and working-aged persons are predomininant (82%). Overall
Svobodny’s TB-related mortality level is higher than the regional one (18.1 cases per 100,000
population). In Svobodnensky district, the level of such mortality level is also high (47.3 cases per
100,000, 3.5 times higher than in 2014).
Drug abuse issues
In 2015, the overall incidence of drug addiction was registered as follows:


The town of Svobodny – 4.4



Svobodnensky district – 2.9



Tsiolkovsky – 1.1

By type of drug, the overall drug addiction was as follows:


Opium use: Svobodny – 63 people, Svobodnensky district – 2, Tsiolkovsky – 1;



Cannabinoid use: Svobodny – 148 people, Svobodnensky district – 36, Tsiolkovsky – 2.

No drug addicts are registered among children (0-17 y.o.) of all three administrative entities mentioned.
8.6.1.7

Natural hazards (fire and floods)

During the past 10 years, the Zeya River water level significantly exceeded the norm in 2007 (590 cm),
2010 (605 cm) and 2013 (810 cm). The flood in 2013 is considered as the most significant one.
After the Zeya River water level reaches 550 cm and more, the following facilities of Svobodny town fall
within the flood risk area::


Rescue station



Summer cottages (datchas) on Relochnaya street



Access toad to the rescue station (namely, near the bridge over the Klyuchevoy stream)



Road to Surazhevka



Svobodnensky hospital



The territory of LIU-1 tuberculosis hospital for prisoners (was flooded in 2013; later closed and
the prisoners were relocated to other medical facilities outside Svobodnensky district).

Central part of the town may be flooded in case of heavy precipitation and in the event of the municipal
storm water drainage system breakdown.
During the flood in 2013, three neighborhoods of the town were flooded (Surazhevka, Udarny and
Yuzhny), including:


1,097 residential housing units;



956 homestead (backyard farms) land plots;



3 units of critical infrastructure;



3 roads (via underground water level increase).

Total number of urban residents living in the flood-prone area is 3,181 persons. In 2013 after the
flooding 3,157 residents returned to their houses.
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Apart from the flood-related emergencies, the town is in regular danger of wildfires. On an annual basis,
local authorities develop an anti-wildfire action plan in order to ensure proper protection for the
urbanites. Yearly, during the fire hazard period (especially during spring), 40 to 50 grassland fires occur
in Severny Gorodok neighborhood and in Dubovka cottage neighborhood. The primary cause for the fires
is a human factor. Other fire risks are related to potential spread of the forest wildfires occurred on the
rural territories of Svobodnensky district onto urban housing units. For the past five years, four such
cases were registered.
Despite these risks, the town of Svobodny is not included into the Register of settlements of Amur Region
prone to forestry wildfires.
Other fire-related risks include lightning strikes and short circuits in case of electrical transmission line
(ETL) break.
8.6.1.8

Law and order

Crime situation and incidence
The town of Svobodny has a major problem of crimes committed under influence of substances, mainly
alcohol. In 2016, the incidence rate of such crimes increased by 59.2%. The number of persons that
committed a crime under the influence of alcohol increased by 58.6%. Overall, 45.5% of all solved cases
involved persons under the influence of alcohol. Police officials suggest that the cause for problem in
decreasing of an ‘no-sale’ period for alcohol production; currently, one can buy alcohol from 11 am to 11
pm while previously the alcohol purchase time was limited by 11 am – 7 pm timeframes.
In 2016, an increase by 12.2% in the incidence of car traffic accidents was registered.
The homicide statistics is alarming in the town. In 2016, the number of murders increased by 75% (14
against 8 cases in 2015). A number of the crimes that resulted in serious physical harm to the health of a
person increased significantly, too, by 130% (23 against 10 in 2015).
Non-violent property crimes (thefts) are rather typical for Svobodny – in 2016, 396 cases were registered
by local police, which demonstrates the increase of incidents of thefts by 35.2% (396 cases against 293
in 2015).
Police forces
There are 4 police stations in Svobodny employing 350 persons.
8.6.2

Communities in Svobodnensky district

The five rural communities that are potentially affected by the Project and that are subject to this socioeconomic study are, as mentioned previously in this chapter, Yukhta, Yukhta-3, Ust-Pera, Dmitrievka and
Chernigovka. The first four settlements are part of Dmitrievsky rural council, the latter one is part of
Zheltoyarovsky rural council. The location of these communities is provided on Figure 8.17 (marked
blue).
Key data on these settlements’ socio-economic profile is provided below in this subsection.
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Figure 8.17: Location of potentially affected rural settlements

Settlements of Dmitrievsky rural district (Yukhta, Yukhta-3, Ust-Pera and Dmitrievka)
In its current boundaries, Dmitrievsky rural council was formed in 2011 when it was combined with UstPera council. Initially, the settlements of the council were formed as farming-oriented villages. They kept
this orientation until present days. Currently, the council involves the following villages:


Yukhta (founded in 1931)



Yukhta-3 (founded in 1931)



Dmitrievka (founded in 1907)



Ust-Pera (founded in 1921)

All four settlements are located along the Transsib Railway and the rural council has a railway station
(Yukhta). The distance between Blagoveshchensk and the council is 158 km. The settlements are
connected with Svobodny and Blagoveshchensk by road. Local communities may reach the town of
Svobodny by public transportation as the bus schedule provides 5 rides per day to Ust-Pera and 3 rides
per day to other settlements of the rural council.
During the meeting with Ramboll Environ in August 2016, the head of the rural council stated that UstPera and Yukhta settlements are for mostly located on the territories of former prisoner camps. The
settlements of the rural council are situated on wetlands as reported by its head, which leads to the need
to plow the land parcels intensively every year.
All settlements of Dmitrievsky rural council are located to the north from the town of Svobodny along the
Bol’shaya Pera River. Yukhta, Ust-Pera and Dmitrievka are situated on the right bank of the river and
Yukhta-3 lies on the left bank of the river. Of all settlements, Yukhta and Dmitrievka are the closest to
the Project area in terms of distance; however, they are geographically separated from the construction
site by the Bol’shaya Pera River. During the site visit, it was mentioned that the noise of Project
construction activities is audible in Dmitrievka.
The age and gender distribution of Dmitrievka, Yukhta, Yukhta-3 and Ust-Pera is presented in Table 8.19.
Table 8.19: Age and gender distribution of Dmitrievsky rural settlement population, persons
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Dmitrievka

Yukhta

Yukhta-3

Ust-Pera

Total

406

388

127

439

1360

Below school age

52

40

9

57

155

School age

53

32

25

62

194

Working age

192

131

65

186

698

Over working age

65

60

18

85

238

Male population

204

129

67

220

684

Female population

202

163

60

219

676

Total population (officially
registered)

Source: Passport of Dmitrievsky rural district
In 2015, 19 people were born and 13 people died in Dmitrievsky rural district. Specific information on
number of births and deaths in each settlement of the council is provided in Table 8.20.
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Table 8.20: Number of births and deaths in Dmitrievsky rural council, persons (2015)

Dmitrievka

Yukhta

Yukhta-3

Ust-Pera

Total

Births

5

6

1

7

19

Deaths

3

1

3

6

13

Source: Passport of Dmitrievsky rural district
As reported by the head of the Dmitrievsky rural council during the meeting in Svobodny in August 2016,
the number of children has increased in the past few years. On the other hand, the problem for the rural
settlements of Svobodnensky district (both Dmitrievsky and Zheltroyarovsky, see description of the latter
below) is that children move to urban areas (e.g. Svobodny) after they finish school to obtain the next
educational level and/or to search for jobs.
Exact data on current ethnic composition was not provided by the head of Dmitrievsky rural council;
however, he mentioned that there are several Gypsy (Roma) families in the settlements of rural district.
As was reported by the representatives of Svobodnensky district during the meeting, the attitude of local
ethnic Russian residents towards Gypsy (Roma) is negative. Data on ethnic composition of the whole
Dmitrievsky rural council in 2010 (according to the Census results) is presented in Table 8.21. As
reported in August 2016, ethnic Azerbaijanis moved out of the rural council.
Table 8.21: Ethnic composition of Dmitrievsky rural council

Russians

864

Ukrainians

15

Azerbaijanis

9

Source: Rosstat, 2010
Migration trends of Dmitrievsky rural district are shown in Table 8.22.
Table 8.22: Migration trends of population of Dmitrievsky rural council

2011

2012

2013

2014

2015

Overall

138

105

108

n/a

69

Men

n/a

46

49

n/a

18

Women

n/a

59

59

n/a

51

Source: Rosstat, 2015
Economic activities of local residents mainly involve agriculture and farming. Among such activities are:


Farm animal production (swine, horse breeding, sheep);



Vegetable production;



Crops production (soy, wheat and oat production);



Bee yards development.

The residents of Dmitrievsky rural council are engaged into gathering activities. Berries (blueberries and
wild strawberry) and mushrooms (milk mushroom) are popular among local residents, and are mainly
collected from wetland and lake areas.
In total, Dmitrievsky rural district have two farming enterprises in Dmitrievka and Ust-Pera occupying
over 4,135 ha (see the details in
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Table 8.23).
Table 8.23: Number and area of farming enterprises in Dmitrievsky rural council per settlement, 2016

Number/area of farming

Dmitrievka

Yukhta

Yukhta-3

Ust-Pera

Total

1/180

n/a

n/a

1/3955

2/4135

enterprises (ha)

Source: Passport of Dmitrievsky rural council
Backyard farming is important for local residents: there are over 500 backyard farms in the area
occupying nearly 145.6 ha. Details on the backyard farms for each settlement are provided in Table 8.24.
Table 8.24: Number and area of backyard farms in Dmitrievsky rural council per settlement, 2016

Number/area of backyard farms

Dmitrievka

Yukhta

Yukhta-3

Ust-Pera

Total

141/52,5

158/17,6

53/3,9

151/71,5

503/145,6

(ha)

Source: Passport of Dmitrievsky rural council
The two tables above demonstrate that agricultural activities are more important for Ust-Pera settlement
as the land exploited for farming purposes exceeds 4,000 ha.
Overall, the territory of the rural council is mostly covered by forests. For this reason, another significant
business in the council is a lumber mill which processes the pine trees. The forests are also important for
local recreation facilities. Reportedly, to the north from Dmitrievsky rural council and from the Project
area, a health resort facility is operating, mainly popular for its in-forest location and clean pine-tree
scented air.
Major employers of Dmitrievsky rural council include:


Railway bases in Dmitrievka, Chernovka and Tsiolkovsky employing in total approximately 30
residents;



Vostochny Spaceport (actual employment figures are not available) providing positions for the
following specialists:
o

Drivers;

o

Security guards;

o

Bulldozer operators;

o

Road workers.



Tuberculosis dispensary employing approximately 60 local residents (located in Yukhta-3);



Local school for children previously engaged into juvenile delinquency;



Local schools;



Two post offices;



Rural cultural center;



Boiler house.

According to Rosstat, the level of educational attainment of population in Dmitrievsky rural council is
lower than in the town of Svobodny and in Amur Region in general (see Table 8.25).
Table 8.25: Level of educational attainment (% of persons aged over 15 who indicated their educational level
during the Census 2010) in in Dmitrievsky rural council.

Education type
Unfinished higher education

%
0,4317
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Education type

%

Secondary vocational education

24,0288

Basis general education (9 years of public school)

25,3237

Higher education

11,5108

Post-university education

0

Secondary general education (11 years of public school)

11,223

Primary general education (4 years of public school)

8,6331

No primary general education

0,5755

Source: Rosstat, 2010
In Dmitrievsky rural council 0.14% of population are illiterate.
Chernigovka settlement (part of Zheltoyarovo rural council)
Chernigovka settlement, located in proximity to the Project’s jetty on the Zeya River, administratively
belongs to Zheltoyarovsky rural council. The settlement is situated close to the bank of the Zeya River to
the north-east from the town of Svobodny. The Project’s PAD-6 road is also constructed next to the
settlement, which is used by Chernigovka community to reach the Zeya River and the lakes situated
beyond the road. Another (non-Project) road goes through the settlement, connecting the Zeya River
bank to the Svobodny access road (part of Chita-Khabarovsk motorway). No railway stations or public
river port are located nearby.
The settlement can be reached by public transportation as the bus route Svobodny-ChernigovkaZheltoyarovo is available two times per day three days a week and one time on Sundays.
Chernigovka is officially populated by 460 persons. However, as reported by the head of Zheltoyarovo
rural council during the interview, only 390 to 400 residents actually live there on a permanent basis. The
settlement has the second largest population in its rural district (Zheltoyarovo, the center of the rural
district, has 538 residents). Age and gender distribution of Chernigovka is provided in Table 8.26.
Table 8.26: Age and gender distribution of Chernigovka population, persons

Total population (officially registered)

460

Below school age

44

School age

48

Working age

295

Over working age

59

Male population

225

Female population

235

Source: Passport of Zheltoyarovo rural district
In 2015, 3 people were born and 9 died in Chernigovka. Overall, the representative of the rural district
reported that there is a tendency of population in Chernigovka. During the interview, Ramboll Environ
was informed that approximately 50% of the population of Chernigovka belong to either over working
age or to the group of people approaching this age. On the other hand, the representative of the
settlement stated that the number of children is growing. Besides, the passport of the rural district states
that there are four families with three or more children. There is a trend that children move to urban
areas (e.g. to the town of Svobodny) after they grow up and finish their high school studies.
There are no precise data regarding ethnic composition of Chernigovka. During the meeting, the
representative of Zheltoyarovo rural district administration noted that the rural district’s population is
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mainly ethnic Russian, although there are also residents of Ukrainian and Belorussian descent. Besides,
approximately 10 residents are ethnic Armenians.
Chernigovka’s residents depend on agricultural activities. Like many inhabitants of rural areas of
Svobodnensky district, Chernigovka population uses personal land plots for backyard farming activities,
which provide local residents with necessary food supply and serve as additional source of income. As
reported during the interview, such activities are mainly handled by female residents. According to the
settlement’s passport, there are 171 backyard farms in the settlement.
Male population mainly work as shift employees at Vostochny Spaceport in Tsiolkovsky (35 to 40 persons
from the whole Zheltoyarovo rural settlement are employed there), and at the AGPP construction site
(approximately 10 to 15 persons from the rural settlement are employed). As a rule, shift workers work
as operators of tractors, bulldozers, excavators and other types of vehicles.
Among other employers, the following are viewed as the most significant:


School;



Fire station;



Local administration;



Apiaries.

Hunting, fishing and gathering serve as supplementary nutrition supply and do not have a commercial
basis and neither are used for gaining any additional income. For fishing activities, surroundings of the
Zeya River are exploited. Two hunters’ societies are active in close proximity to the Chernigovka
settlement – “hunting establishment of the town of Svobodny” (related to hunters with military
background) and “Svobodnenskoye hunting establishment”.
There are no precise data concerning the educational level of population of Chernigovka settlement. Data
for educational attainment of population of Zheltoyarovo rural district are available as of 2010 (according
to the Census). These data are presented in Table 8.27.
Table 8.27: Level of educational attainment (% of persons aged over 15 who indicated their educational level
during the Census 2010) in in Zheltoyarovo rural council

Education type

%

Unfinished higher education

1,3928

Secondary vocational education

26,4624

Basis general education (9 years of public school)

20,4735

Higher education

7,9387

Post-university education

0

Secondary general education (11 years of public school)

19,9164

Primary general education (4 years of public school)

14,4847

No primary general education

1,6713

Source: Rosstat, 2010
1.5% of the population of Zheltoyarovo rural council is reported to be illiterate.
Chernigovka has one educational facility (a public school) attended by 32 students.
Chernigovka is equipped with one FAP, which employs two paramedics (a nurse and a hospital
attendant). In Zheltoyarovo, there is a larger medical facility (a rural district’s hospital) with a capacity of
20 beds, two doctors and six nurses. Encephalitis vaccine is popular among local residents as the area is
considered endemic for this disease.
Alcoholism issues are not deepening according to the representative of Zheltoyarovo rural district during
the interview. According to the representative’s opinion, this may be related to the Vostochny Spaceport
construction activities as many residents managed to increase their income and find new job
opportunities.
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According to the Project documentation (namely, Temporary Jetty Layout Plan), Chernigovka is located
just outside of the flood-prone area (see Error! Reference source not found.below).

Temporary
jetty

Figure 8.18: Flood-prone area near Chernigovka settlement

Every year, the settlement is exposed to wildfires. According to the Chernigovka’s passport, about 12 km
of fire control lines have to be established annually in Chernigovka.
Chernigovka settlement is equipped with a cultural center, which regularly hosts various events,
including:




8.7

Amur spring festival;
Concerts;
People’s choir events;
Volleyball tournaments.
Indigenous groups

Indigenous communities of Amur Region are only located in the districts to the north (border with
Yakutiya), north-west (border with Chita Region) and north-east (border with Khabarovsk territory). Of
all indigenous communities, only Evenks currently live in Amur Region in the following districts:


Selemdzhinsky district



Zeysky district



Tyndinsky district

As of 2010, Amur Region was home to 1,501 Evenks.
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The area of settlement of the Indigenous People of the Far East of the RF in shown on Figure 8.19:
Settlement of Indigenous People of the Russian Far East (Source: Arctic Council Indigenous Peoples
Secretariat).

Figure 8.19: Settlement of Indigenous People of the Russian Far East (Source: Arctic Council Indigenous
Peoples Secretariat)

During the site visit, the following sources confirmed that there are no Indigenous People70 communities
living or having interest in living in Svobodnensky district or on the territory of the town of Svobodny:


Administration of Svobodnensky district



Administration of the town of Svobodny



Head of the Town Museum of Svobodny



Director of the Center for conservation of historical and cultural heritage of Amur Region under
the Ministry of culture and archive affairs of Amur Region

8.8

Cultural heritage

As mentioned in the Explanatory Note to the Svobodnensky District Development Master Plan, this area
features a significant historical and cultural potential. The number of historical monuments in the district
is 39, including 28 monuments listed the state register of protected objects at the regional level. In
addition there are 114 archaeological sites in the district. The Explanatory Note to the Master Plan
highlights that the latter are not adequately maintained and may be destroyed by economic activities.
Archaeological finds are mostly located on the banks of the Amur, Zeya and Malaya Pera rivers.
The majority of the above historical monuments, including the cultural heritage sites protected at the
regional level, are situated outside of the influence area of the Project. However two of the listed
monuments are located within the Project influence area:



70

Yukhta village (obelisk to the fellow villagers who sacrificed their lives for their home country
during the Great Patriotic War);
Chernigovka village (obelisk to the fellow villagers who died during the Great Patriotic War).

Groups referred to in Russian Legislation as ‘Small Numbered Indigenous Groups of the North and Siberia’.
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According to the list of the discovered archaeological heritage sites in Svobodnensky district, there are 26
monuments in the vicinity of the communities and settlements within the Project’s area of influence (see
Table 8.28).
Table 8.28: List of discovered archaeological heritage sites in Svobodnensky district

No. Description
1

2

3

4

5

Dating

Location

Ust-Pera, ancient

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Ust-Pera village,

settlement – 1

B.C. – 1st half of the 1st

3.37 km to the south-east of the village, 1;2 km to the

millennium A.D.)

north-west of trigger point at elevation 239.8

Ust-Pera, ancient

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Ust-Pera village,

settlement – 2

B.C. – 1 half of the 1

4.4 km to the south-east of the village, 1.2 km to the

millennium A.D.)

north-west of trigger point at elevation 239.8

st

st

Ust-Pera, ancient

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Ust-Pera village, 5

settlement – 3

B.C. – 1st half of the 1st

km to the south-east of the village, 1.2 km to the north-

millennium A.D.)

west of trigger point at elevation 239.8

Ust-Pera, ancient

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Ust-Pera village,

settlement – 4

B.C. – 1st half of the 1st

5.3 km to the south-east of the village, 1.3 km to the

millennium A.D.)

north-west of trigger point at elevation 239.8

Ust-Pera,

Neolithic Age (14-8 thousand

1.459 km to the north-east of the geographic coordinate

settlement-1

years ago); early Middle Ages

point (51°27´13,482´´, 128°9´7,6572´´) in the

(6th – 9th century A.D.)

northern part of Ust-Pera, to the turning point No.6
(51°27´29,0851´´, 128°10´24,0224´´)

6

Ust-Pera, ancient

Early Middle Ages (6th – 9th

1.724 km to the north-east of the geographic coordinate

settlement -5

century A.D.)

point (51°27´13,482´´, 128°9´7,6572´´) in the
northern part of Ust-Pera, to the turning point No.4
(51°27´31,3516´´, 128°10´38,1901´´)

7

Chernigovka,

Late Stone Age (13-10.5

Amur Region, Svobodnensky district, Chernigovka

settlement site – 1

thousand years ago)

village, 3.2 km to the south-east of the village, 3.2 km
to the south-west of the rise with elevation 160.1

8

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 2

years ago)

village, 4.8 km to the north-east of the village, 1.4 km
to the south-west of the rise with elevation 160.1

9

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 3

years ago)

village, 4.8 km to the north-east of the village, 1.6 km
to the south-west of the rise with elevation 160.1

10

11

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 4

years ago)

village, 3.8 km to the north-east of the village

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 5

years ago)

village, 3.5 km to the north-east of the village, 0.25 km
to the south-west of the rise with elevation 152.4

12

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 6

years ago)

village, 3.2 km to the north-east of the village, 0.7 km
to the south-west of the rise with elevation 152.4

13

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement site – 7

years ago)

village, 1.6 km to the north-east of the village, 0.1 km
to the south of Svobodny – Sokhatino motor road
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Dating

Location

Chernigovka,

Early Iron Age (13th century

Amur Region, Svobodnensky district, Chernigovka

ancient settlement

B.C. – 5th century A.D.)

village, 4.35 km to the north-east of the village, 2.1 km

–1
15

to the south-west of the rise with elevation 160.1

Chernigovka,

Early Middle Ages (6th – 13th

Amur Region, Svobodnensky district, Chernigovka

ancient settlement

century A.D.)

village, 4.35 km to the north-east of the village, 2.1 km

–2
16

17

to the south-west of the rise with elevation 160.1

Chernigovka,

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Chernigovka

ancient settlement

B.C. – 1st half of the 1st

village, 3 km to the north-east of the village, 2 km to

–3

millennium A.D.)

the south-west of the rise with elevation 152.4

Chernigovka,

Early Middle Ages (7th – 13th

Amur Region, Svobodnensky district, Chernigovka

ancient settlement

century A.D.)

village, 2.84 km to the north-east of the village, 0.5 km

–4
18

to the south-west of Svobodny-Sokhatino motor road

Chernigovka,

Neolithic Age (4th-2nd

Amur Region, Svobodnensky district, Chernigovka

settlement – 1

millennium B.C.), early Iron

village, 3 km to the north-east of the village, 3.3 km to

Age (1st millennium B.C. – 1st

the south-west of the rise with elevation 160.1

half of the 1st millennium A.D.)
19

Chernigovka,

Early Iron Age (1st millennium

Amur Region, Svobodnensky district, Chernigovka

settlement – 2

B.C. – 1st half of the 1st

village, 3.8 km to the north-east of the village, 2.6 km

millennium A.D.), early Middle

to the south-west of the rise with elevation 160.1

Ages (3rd – 10th century A.D.)
20

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement – 3

years ago), early Iron Age

village, 5 km to the north-east of the village, 1.2 km to

(13th century B.C. – 5th

the south-west of the rise with elevation 160.1

century A.D.)
21

22

Chernigovka,

Neolithic Age (14 thousand

Amur Region, Svobodnensky district, Chernigovka

settlement – 4

years ago), early Middle Ages

village, 4.9 km to the north-east of the village, 1.4 km

(4th – 9th century A.D.)

to the south-west of the rise with elevation 160.1

Chernigovka

Early Middle Ages (4th – 10th

Amur Region, Svobodnensky district, Chernigovka

ground burial site –

century A.D.)

village, 3.5 km to the north-east of the village, 0.5 km

1
23

to the south-west of the rise with elevation 152.4

Chernigovka,

Mature Middle Ages (14th –

Amur Region, Svobodnensky district, Chernigovka

location – 1

16th century A.D.)

village, 4.9 km to the north-east of the village, 1.4 km
to the south-west of rise with elevation 160,1

24

Chernigovka,

Neolithic Age (12th – 9th

Amur Region, Svobodnensky district, Chernigovka

location – 2

millennium B.C.)

village, 4.9 km to the north-east of the village, 1.4 km
to the south-west of the rise with elevation 160.1

25

Yukhta, ancient

Early Middle Ages (6th – 9th

settlement - 1

century A.D.)

1.453 km to the north-east of geographic coordinate
point (51°30´43,2396´´, 128°8´0,7872´´) in the
northern part of Yukhta village, to the turning point No.3

26

Yukhta, ancient

Early Middle Ages (6th – 9th

settlement - 2

century A.D.)

2.357 km to the north-east of geographic coordinate
point (51°30´43,2396´´, 128°8´0,7872´´) in the
northern part of Yukhta village, to the turning point No.2
(51°31´27,1273´´, 128°9´40,7546´´)

Source: Updating of the Territorial Planning Scheme of Svobodnensky district, Amur Region (Kompaniya
Zemproject LLC, 2015)

8-49

Social and Economic Baseline Conditions

8-50

Only 4 archaeological sites from the above list are actually situated within the pioneer construction area
of the Amur GPP Project:


Yukhta, ancient settlement – 1 (VZiS site of AGPP),



Yukhta, ancient settlement – 2 (GAZ9 site of AGPP),



Ust-Pera, ancient settlement – 5 (GPP – VZ2 Water Main site),



Ust-Pera, settlement – 1 (PZD Zavodskaya site).

The above archaeological sites have been discovered by the additional survey performed by the Center
for conservation of historical and cultural heritage of Amur Region in 2014-2015.
A number of measures have been implemented to ensure safety of the above sites, including inter alia
the following:






provision of temporary conservation signs,
archaeological supervision of construction activities,
making construction contractors aware of the archaeological heritage sites and associated
restrictions and requirements,
archaeological monitoring throughout the construction site,
keeping records of any archaeological finds discovered as part of the archaeological supervision
activities.
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Locations of the archaeological sites discovered by the Center for conservation of historical and cultural
heritage of Amur Region Center for conservation of historical and cultural heritage of Amur Region are
shown in Figure 8.20.

Figure 8.20: Location scheme of archaeological sites within the construction area of the Project (Source: Center
for conservation of historical and cultural heritage of Amur Region)

Body sherds, flakes, chips, cores and stone tools (e.g. a knife) of various ages including early Middle
Ages (Mokhe culture, 6th-9th century A.D.) and Neolithic Age (14-8 thousand years ago) have been found
within the above archaeological sites.
No cultural heritage sites associated with indigenous peoples have been identified in the territory of
Svobodnensky district.
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