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 3-1:  

Parameter /  Unit  Stage 1 Stage 2 
1. Dam /  

Type /  
Height /  
Crest length /  
Crest elevation /  
Riverbed elevation /  
Volume /  

 
 
m 
m 
m asl 
m asl 
106 m³ 

 
 

 
 

. .a 

. .a 
106 3 

 
 

160 
 

1’120c 

 
 

335 
620 

1’300 

2. Reservoir /  
Full supply level (FSL) /  
Area at FSL /  
Total volume at FSL /  
Live volume /  
Minimum operation level (MOL) /  

 ( ) 
Area at MOL /  

 

 
m asl 
km² 
106 m³ 
106 m³ 
 
m asl 
km² 

 
. .a 

2 

106 3 

106 3 

 

. .a 

2 

 
1’110c 

 
>250 

 
1’110 

 
 

 
1’290 
170 

13’300 
8’600 
1’185 

 
50.6 

3. Power house and capacity /  
Powerhouse type /  ( , ) 
 
Total installed capacity (tentative) /  

 ( ) 
Turbine type /  
Number of units /  
Capacity of turbines /  
Turbine output /  
Total head /  

 
 
 
MW 
 
 
N 
MW 
m³/s 
m 

 
 
 

 
 
 

 
 

3  
 

 
Underground / 

 
240 

(2x600)b 
 
2 
2 
 

80 

 
Underground / 

 
3’600 

(6x600 
 
6 
 

6x274 
245 

4. Waterways /  
Water intake level /  
Headrace tunnel (N, length) /  (  / ) 
Penstock length /  
Tailrace tunnel length /  

 
m asl 
N / m 
m 
m 

 
. .a 

 /  
 
 

 
1035 
448 

 
1152 – 1172 

514 
 

2x850 
5. Hydrology /  

Catchment area /  
Average river discharge at dam site /  

 
Annual rainfall /  
Potential annual evapo-transpiration /  

   ( ) 

 
km² 
m³/s  
 
mm 
mm 

 
2 

3  
 

 
 

 
 

631 
 
 

 

 
30’390 

631 
 

700-838 
806 

6. Transmission lines /  
Nominal voltage /  
Length /  
Nominal voltage  /  
Length /  

 
kV 
km 
kV 
km 

 
 
 
 
 

 
500 

 
500 

 

7. Access Roads /  
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11 
a  
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 ICOLD (2007: 233),  
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•  424'739  ² 

•  382'286  ² 
•  69'671  ² 
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4.2.3.2  
,  
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,  ,  
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 (  
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4.2.3.3   
 

 ICOLD (2007:21), «  ( , 
) ,  

. ,  
 (...). ,  

,  
, ". 

 
 (ICOLD 2007:31). 

 ( , 
 

http://www.multitran.ru/c/m.exe?t=4533740_2_1
http://www.multitran.ru/c/m.exe?t=4533740_2_1
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 ICOLD (2007:37), "  

 
.  

 ".   
 

 6  
"; (ICOLD 2007:71).  

 (  
). 

 
 

 4-1:  5  6.   

Article 5: Equitable and Reasonable Utilization and Participation 
1. Watercourse States shall in their respective territories utilize an international 
watercourse in an equitable and reasonable manner. In particular, an international 
watercourse shall be used and developed by watercourse States with a view to attaining 
optimal  and  sustainable  utilization  thereof  and  benefits  therefrom,  taking  into  account  
the interests of the watercourse States concerned, consistent with adequate protection of 
the watercourse. 
2. Watercourse States shall participate in the use, development and protection of an 
international watercourse in an equitable and reasonable manner. Such participation 
includes  both  the  right  to  utilize  the  watercourse  and  the  duty  to  cooperate  in  the  
protection and development thereof, as provided in the present Convention. 

Article 6: Factors Relevant to Equitable and Reasonable Utilization 
1. Utilization of an international watercourse in an equitable and reasonable manner 
within the meaning of article 5 requires taking into account all relevant factors and 
circumstances, including: 

(a) Geographic, hydrographic, hydrological, climatic, ecological and other 
factors of a natural character; 

(b) The social and economic needs of the watercourse States concerned; 
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(c) The population dependent on the watercourse in each watercourse State; 

(d) The effects of the use or uses of the watercourses in one watercourse State 
on other watercourse States; 

(e) Existing and potential uses of the watercourse; 
(f) Conservation, protection, development and economy of use of the water 

resources of the watercourse and the costs of measures taken to that effect; 
(g) The  availability  of  alternatives,  of  comparable  value,  to  a  particular  

planned or existing use. 
2.  In  the  application  of  article  5  or  paragraph  1  of  this  article,  watercourse  States  
concerned shall, when the need arises, enter into consultations in a spirit of cooperation. 
3. The weight to be given to each factor is to be determined by its importance in 
comparison with that of other relevant factors. In determining what is a reasonable and 
equitable use, all relevant factors are to be considered together and a conclusion reached 
on the basis of the whole. 

 5:  
1.  

  .  
,   

 
,    

,   . 

2. ,  
  .  

,  
, . 

 6: ,  
 

1.    
 5    

, : 
a) , , , , 

  ; 
b)  

; 
c)   ; 

d)    
    ; 

e)   ; 
f) , ,  

; 
g)  
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3. , ,  
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. 
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UN Convention on the Law of the Non-navigational Uses of International Watercourses 
 

 
http://internationalwaterlaw.org/documents/intldocs/watercourse_conv.html 

 

4.3  
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. , :  

 , ,  
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 1992 .  
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, ,  
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. 

o ,  
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http://internationalwaterlaw.org/documents/intldocs/watercourse_conv.html
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6.2  
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, , ,  
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8.7.2.1  
, ,  

.  
: 

: 
 

: 

  ( ), 
, , ; 

  
, , , ),  

- ,  
566  10  1987 ., .  (  566),  

 
 « »  

 ( ).  
,  (  

566)  2,1 3 .  

 ,  
. 
 

 ( ),  
.  

 (  
), , , 

, . 
 1995 ,  

 « ,  –  
,  

,  
. 

,  
,  

566,  
. 

    
 : 

 

 
 

. 3 % 
 0,40 0,60 
 9,50 15,40 
 22,00 35,80 
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 29,60 48,20 
 61,50 100,00 

 
 :  (2,1 
 3 ),  (3,15 3 )  
  (3,85 3 ). 
 
  50%  
 . ,  
  
 ,  
 , . 
    
  – . ,  
  
 566 . , ,  
 1992-2010, .  
 ,  1992-2010,  
 , :  
 : http://www.cawater-info.net/amudarya/index.htm 
 
  8-4:  
1992-2010 
 - 

 
- 

 
-

 
 

 
 

566 9500 400 22000 29600 3150 

 
 

1992-2010 
 ( 3) 

8845 216 20185 21378 6851 

 
 

 ( 3) 
7274 8 18792 20318 9043 

 
 

 
 (%) 

82,2 3,9 93,1 95,0 132,0 

 
 

 
566 

(%) 

76,6 2,0 85,4 68,6 287 

 
, , ,  1992-2010 .  

 1,5 3 , .  
566,  

2,2 3. , ,  
,  5-6  9,5 3 ,  

http://www.cawater-info.net/amudarya/index.htm
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, 566. ,  
, ,  

,  
. 

,   
566.  

 

 
 

  
 

,  
:  

  
 566,   

; 

 : 
 (  

 + 100  ³ / ); 

 . 
 

 (  
)  

 1992-2010.  
,  

,  
 ( ). ,   

 
.  

 
.  ( , 

)  
,  

,   
.  

;  (  
) ,  

,  
.    

,  
, ,  

. 

 ( ) 

http://www.multitran.ru/c/m.exe?t=1608742_2_1
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,  
 (  

). 

 
: 

  

  

 . 
, , ,  

,  
,  

 566. 
,  

 566   1992-2010  
. 

 
 

 ( ,  
): 

  

  

  

  

  

  ( )   
 

• , , ,  
 ( .  ).  

8.7.2.2.   
,  

 ( , )  
. 

,  
, ,  

, , . 
,  

,  
.  3 

:  
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:  
1.  ( )  

  

2.  ( )  
3.  

, , ) 
4.  

5.  
6.  ( , ) 

 B:  
 
7.  
8.  

 

 C:  
  

9.  

10.  ( , )  
 ( , )  

. 
 

,  
 

. 
 

,  
 

, .  
 

, , . 
 ( ): 

(i)  ( , , 
), (II),  

, .   
 

, , 
 

. 
, .  

, 
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.  

8.7.2.3.   
, , 

 
.  

, , 
. 

,  
 (  

,  
 /  / , . ,  

 
, ,  

 ( .  8.2.4  
 8 - 7) . 

   
, 566,  

 
. 
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9  

9.1  
 

, ,  
, . ,  

, ,  
. 

 
, , , 

, , . 
, ,  

, ,   , 
,  « »,  

, ,  ( -
). 

 
: 

 , ,  
  ; 

  
, ,  

; 

  ( ),  
,  

. 

 
,  (  

). ,  
, ,  

, ,  
 ( , ) , . 

9.2  
, , :  

 ,  .  ,   
. ,  

 (  
), ,  

 ( , 
, ,  /  

), ,  / , 
; 
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 : ,  
,  
 ( , , , .)  

. ,  
 ( )  

   ( ,  
, .).  

, ,  
,  

, ,  
, ,  

 ( , 
 « »).  

 
 

.  

9.3  
, ,  

.  
 « »  

,  II,  4:  
 1978  (  1174 - 19). 

,  (  (1940, 1944, 1948, 1951 .), 
 (1938 .),  (1964, 1970, 1976 .),  (1937 .), 

 (1953, 1956 .), . (1964 .),  (1963, 1970 .), 
 (1961, 1971 .)  

. 
,  

,  
. , 

. 

9.4  

9.4.1   
 

,  
.  

. .  
 ( , , ,  I  

), -
. ,  

 5.400  5.700 .  
,  .  
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, , ,  
 100  ².  

,  ,  ,   
. 

,  700  1000  
,  500  800 ,  

1.600 ,  2.000  3.000  ( , 
).   I   

 .  

, , ,  
 1  200 - 250 .  

 
.  

 
.  

  
1.   700 (1100) - 1500 (1800)  -  

,  (Agropyron sp),  
, .  

, 
,  

 1000 .  
 Amygdalus bucharica ( ), Crataegus pontica 

), Pistacia vera ( ),   Acer regelii ( ), Celtis caucasica 
), Zizyphus jujuba ( ),  Cotoneaster 

racemiflora.  Elytrigia 
trichophora ( ), Hordeum bulbosum ( ),  

.  Cynodon dactylon  Botriochloa ischaemum  
.  Juglans ( ), 

Platanus orientalis ), Populus s . ( )  Salix s . ( ); 
2.  1500 - 2500  -  

 
 (Juniperus s .).  

Prangos pobullaria, Juglans regia ( ), Acer turkestanicum  . 
regeli ( ), Vitis hissarica ( )  Platanus orientalis ( ), 

,  Prunus 
divaricata ( ), Padellus mahaleb ( ), Malus sieversi ( )   
Juniperus zeravashnaica ( ). 

,  
.  

 Juglans regia ( ),  
 Impatiens parviflora.  

Juglans regia ( )   Acer s . ( ),  Populus s . 
), .  

 Acer s . ( ), Celtis 
caucasica, Crataegus, Amygdalus bucharica ( ),  

,  Agropyron sp., Eremurus sp.,  Prangos pabularia.  
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 (Juniperus .) ,  
 Pyrus bucharica ( )  Malus s . ( ).  

,  2.300  2.500  
,  Juglans 

regia ( ), ), Platanus orientalis ( ),   Juniperus zeravshanica 
). Acer turkestanica ,  

 Acer regeli  Celtis caucasica .   
, ,  

 Juniperus turkestanica  J. 
Semiglobosa, ,  
Ziziphora pamirolaica.  

3.  2800 - 3400  - .  
,  

,  
 - Dianthus seravschanicus, Hypericum scabrum, Cousinia 

pseudobonvalotii  Onobrychis echidna.  
,  Lonicera sp. 

).  Festuca sulcata, Poa relaxa, P. 
litwinowiana, Polygonum eoriarium, Poa bulbosa (bluegrass) and Phlomis sp. 
Onobrychis echidna, Astragalus lasiosemius.  

 Eremurus zeravshanica (foxtail), Festuca rubra (red fescue), 
Geranium montana, Ligularia Thompsonii, Agrostis canina, Zerna turkestanica, 
Allium fedtschenkoanum .  

, , , 
 (Festuca .)  Stipa kirgisorum, 

Geranium montana  Cousinia stephanophora  
.  

4.  3.400 – 3.800 (4000)  - . 
,  Carex sp. 

), Cobresia pamirolaica  C. capilliformis.  
 Carex pseudofoetida, Carex melanantha, tentilla gelida, Eremurus 

zeravshanica  Poa karategensis..  
 Atropis subspicata, Festuca coelestis,  Poa 

litwinowiana  Hedysarum cephalotes olgae Sibbaldia,  
 « » Oxytropis immersa . savellanica.  

9.4.2 ,  
 

 
, . 

, -
,  

. ,  
.  
,  

. 
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, . 

,  ,  
.  

 
,  Juglans regia ( )  Acer turkestanicum ( ). 

 Exochorda, ,  
 Rosa 

spp,  Exochorda.  
.  

 
,  1100  1500 , 

 2400  2800 . ,  
 

1500 - 1800  2600 - 3000 . 

 
: 

1.  ( ) –  
 Juglans regia ( ), Acer 

turkestanicum ( ), Exochorda  Rosa spp; 
2.  -   -  Betula spp. ( ), Populus 

. ( ); 
3.  -  - Amygdalus 

bucharica ), Crataegus pontica ( ), Pistacia vera ( ); 
4.  -  

. 
 

: ,  
, (  Exochorda sp.,   Rosaceae  

.),   ( )  
 2300 - 2400 , ,  

 Rosa canina ( ) . 
Exochorda  

. .  Exochorda 
:  

 400-500 .  1600  
 2700 ,  

.  Exochorda .  Acer turkestanicum 
), Amygdalus bucharica ( ) .  

 Exochorda ( ),  
,  Prangos pabularia, Hordeum bulbosum 

),  Scabiosa dzungarica . 
 

 Rosa spp.,  
,  3000 .  
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Acer turkestanicum ),  Juniperus zeravashnaica 
) .  

,  
, ,  (Rosa s .)  

.  
. 

 
.  

. 

 Juglans regia ( ) .  
 Exochorda ,   

,  
. .  

,  Rosa canina ( )  /  Prunus 
divaricata ).    

, , ,  
Poa bulbosa ,  Senecio sp  Tanacetum s . . 

,  Amygdalus 
bucharica ( )  Padellus mahaleb ( ).  

 
. 

 « » , , 
,  

 
,  

. 
 

,  .   
,  Elaeagnus angustifolia, Salix purpurea )  

Hippophaë sp  ( ).   
 ( )   ( ,  Compositae,  Labiatae   

Papilionaceae). . 
 

.  (  
). 

 
.  

Ephemerous  
, , )  

,  
,  ,  

. ,  
 

.  
 – 

 (Salvia s .), .  
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, , 
.  

:  (Rheum 
praksimovichil)  (Polygonum .), ,  
Prangos pabularia .  

.  
,    

,  
 ( , ). 

, .  
 (  

), , ,  
. ,  

,  Exochorda  
 (Rosa s .),  (  

).  
, ,  

, .  
, .  

 
 9-1: ,  

  
 

 
 

 

Campanulaceae    

 Ostrowskia magnifica    

Crassulaceae    

 Rosularia lutea     

Iridaceae    

 Iris darwasica    

 Iris Hoogiana    

 Juno baldshuanica    

Liliaceae    

 Allium Suworowii    

 Petilium Eduardii    

 Tulipa linifolia Slimleaf Tulip   

 Tulipa praestans    

Paeoniaceae    

 Paeonia intermedia    

Rosaceae    

 Rosa longisepala    
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9.5  
,  

. ,  
, , , , 

, , ,  
, . 

,   
, . 

 
,    

5-10 . , ,  
,  

,  ( , H2S). 
, , , 

 
(CH4), .  

,   
. 
 

.  
8.1.4.  

,  
, , ,  

.  
, :  

1.  
, ), .  

,  
. ,  

, ,  
; 

2. .  
,  

.  
,   ( , 

). ,  
, 

.  
 (  

 18-1,  3).  
  ,  

,  
.  

 1290    
   

.  
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. 

9.5.1   
, ,  1980-  

. ,  
.  

, , . 
.  

, ,  
.  

, , ,  
,  

.    
 (  16).  

9.5.2   
,  

. , 
,   

, , 
, ,  

,  
. 

, , , .  

9.5.2.1  1  
 1 , 
,  

 
. 

,  ,   
,  1,  

. 

9.5.2.2  2  
 2  170 2. 70- ,  

, .  
, 

 ( ),   
,  

. ,  
,  

.  
,  

, , . 
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.  

 ( ,  
, ) 

,  
. , , 

, , , , , 
.  

,  
.  

,  
.  

 ( , ),  
 

, , , .).  

, ,  
.  
.  

9.6   
 2011  

,  
.  

. ,  
. ,  

.  

,  
. 
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10  

10.1  
,  

,  
,  
.  

, , 
 (  

).  -  
 -  

, ,  
, ,  

.  

10.2   
,  

, .  
,  

, ,  
 

. ,  
 ( , 

) ,  / .  
,  

. , .  

10.3   
, ,  

.   
, . , . 

, , .  

,  (  
,  4- ), ", 

 " "  1978  
.  

 1978  147 ,  15 , 
;  

. , , 
.  

,  2009 ,  
,  

 ( , 1988).  
:  
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 », ., 1954;  

 », ., 1968;  

 , ", , 1973;  

 »  
 2011 .  

,  
,  Lutra Lutra seistanica ( )  

.  
.  

10.4   
,  12  

, 37  154 .  

 
).  ( ) 

.   
 

.  
, . 

,  
,  ( . 

 10 ):  
1. . 

 5 . Vipera 
lebetina ) . 

 9 . Lutra Lutra 
seistanica ( )  

, ,  
. 44  

, 26 ,  18 , , 
 ( , , ,  

.),  
.  

2.  700 (1.100)  1.500 (1.800) .  
,  (Agropyron sp.),  

. ,  
,  

. ,  
 (10 ). ,  

, , 51  
, , Neophron percnopterus ( ),  

, , Aegypius Monachus 
)  Coracias garrulous  ( ).  

,  
,   
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. , 
,  
, .  

, .  
 (26 )  

. ,  10 ,  
, 

,   
, .  

 
,  I  II,  

III. , , . 
3.  1500  2500 .  

,  (Juniperus s .);  
 Prangos pobullaria.  

,  7 . , 
 28 .  –  

,  
.  52.  

, ,  
 - , .  

, .  
, ,  

. 
4.  2800  3400 

. ,   
 –  (Juniperus sp.).  

, ,  
14  44 .  

, ,  
 (  

, ). , ,  
, , , .  

: Neophron percnopterus ( ) 
, Falco cherrug ( ) ,  

 Aegypius Monachus ( ).  
.  

5. ,  ,   
 3400  3800 (4000) .  

.     11,   
.  

,  – .  
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10.5  

10.5.1  
,  

, ,  
,  

. , ,  
 1980- ,  
.  

10.5.2  
, 

,  ( ). 
 

 1110,  1290  
, . 

, ,  
1110  1  1300 .  2.  

 
 ( , 

, .).  
 1  2 . 

 
,  

 Lutra Lutra seistanica ,    
, ,  / .  

,  (Merops 
apiaster),  (Alcedo atthis),   (Acridotheres 
tristis)  ,  ,  .  .   

 ( , , ),  
,  700  3800 . 

, .  
,  

, ,  
, .  

, ,  
.  

,  1110  1290 
,  

. 

10.5.2.1  1 
 1   
. ,  

,  ,  ,   
,  1110 .  
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, ,  
,  1,  

. 

10.5.2.2  2 
 2  170 2.  70  ,   
, .  

,  
 ( ),  

,  
.  

.  
 

,  
.  

10.6  
 2011  

,  
.  

,  
, , , 

, . , ,  
. , 

. 
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11  

11.1  
 

, . 
,  

.  
,  

.  
, , ,  

.  
 

,  ,  ,   
,  

.  
,  

 (  
, , ,  

, ,  
. 

11.2   
,   

 30   70   
. , ,  

,  
.  ,  ,   

.  

11.2.1 ,  
, , ,  

 / . , 
, 

. 

, , : , 
 4,8  1947 , ,  52.000 .  1956 . 

 18-20   
. ,  

.  
 1962  (  

),  300-400 .  
,  

,  ( , 
Pseudoscaphirhynchus fedtschenkoi)  
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, Acipenser nudiventris). ,  
. ,  

,  
. ,  

. 

 1973  9,8 ². 
,  

,  
 300 ,  50 . 

.  
 22 - 23° ,  10 . 

 10°C,  
. ,  

 
.  

.  
, . 

, , 9-10  12,  
. , , , 

,  
. 
 

. ,  
. 

.  
,  

.  
,  

.  
)  ,  ,  ,   

.   
 ( )  10-  

. , 
, , . 

, , 
,  

. .  
 20 - 25  

. ,  
), ,  

. ,  
  

), . 

11.2.2  
 5-9  2011 . 

 
.  
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, ,  
.  

,   (  
,  ,   

).  12 - 
13,5°C. ,  

,  
.   

.  
 ( , , ). 

 
, , :  

 2 ;  (  
40% ); 

 2 , 100% ; 

 6 ; 100%  
; 

 12 ,  
.  

 25-30% ); 

 2 ;  5% ; 

 , , 100% .  
, ,  

,  ( )  
).  

11.2.3  
, 

, , , , 
 ( ,  

, , , ,  
, ) (  18-15 

 11  
).  

,  ,   
, ,  

. ,  
.  

11.2.4    
, 

.  
  , .  



OSHPC “Barki Tojik” /  « » PÖYRY ENERGY LTD. 
Rogun HPP ESIA /  Date 2012-10-02 

,  I:  Page 84 
 

 
 

:  

  (Salmo trutta oxianus):  23-32 ,  
240-560 ,  1200  6800 . ,    

, ,  
),  .   

  , . 
; 

  (Schizothorax intermedius):  
.  17-52 ,  1600 

. , . 
 

), , , .  
, .  

  (Glyptosternon reticulatum):  
, , .  

, .  
 

 11-1:  

  
 

 

  
 

 
) 

 
) 

 
) 

Schizothorax 
intermedius 

Common 
marinka 

 
 

5 12.5-15 57-70 2+ 

Salmo trutta oxianus Amudarya trout  
 

3 13.3-26.5 76.6 2-3+ 

Glyptosternon 
reticulatum 

Turkestan catfish  4 7.2-14.1 35.0 1-4+ 

 

11.3  
 

, , , , , 
 

.  
. 

: 

 :  
 5-6 °  12-13 ° ,   

,  
 20 ° C ; 

 , 
. ,  

, . ,  
 

; 
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 , , 
, , ,  

 30 . 
 

, ,  
, . 

11.4  
,  

,  
,  

. 
, ,  

,  
. , ,  

 
.  

. 
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12   
 « »  

 (  
), ,  

,  
. 

12.1  
, 

: 

 ,  
, , 

,  
; 

  
,  ( , 

), .  
, 

, ,  
. 

 
,  

. 

12.2   
 13 : « , , , 
,  

,  
». 

 «  
»  

:  
1. ,  

; 
2. ,  (  

) ; 
3. ; 

4. ; 
5. - ; 

6. ; 
7. ,  ( - ) ; 
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8. .  
 

, 
, ,  

.  
 1   2010  ,   

:  
, , 

, ,  
,  20 ,  

 13 ,  
.  

 3,1 . ,  
, ,  84% 

(2,6 . ).  22% 
.  

 

 
 12-1:  

: SOE 2000 
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12.3  « »  
 « »  

,  ( ,  
), .  

 1163  4  1938 .  
 

.  
,  

,  
 

,  .   
.  

.  

,  49 786 ,  200 . 
 

. , , 
,  ,   1950 .   

 
. , 

 – 
, , ,  

.  
.  +14 - 

+17°C,  ( )  + 2° ,  
 ( )  32  38°C.  

 48 °.  250-310 
.  ,  .  

,  70%  
, , .  

 20 ,  
,  1,92  4,67  /  ( !).  

,   438  ,   30   
, 34 , 2  150  

.  
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