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Figure F-22: Gissar State Nature Reserve Key Biodiversity Area and Important Bird Area  

 
 
290. The KBA/IBA supports a number of globally threatened/biome-restricted species 
including:  

 2 species (Cinnerous Vulture and Saker Falcon) which are listed under category A1 as the 
site is thought to regularly hold significant numbers of these globally threatened species.  

 A further 12 species which are listed under category A3 as the site is thought to hold a 
significant component of these species whose distributions are largely or wholly confined to 
one biome. 

 

291. Full details of these listings are shown in the table below. 
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Table F-11: KBA/IBA Trigger Species20 

  

292. The KBA site citation records that aquatic birds (primarily waterfowl and waders) are 
generally uncommon within the KBA. Birds that are more commonly encountered include large 
birds of prey such as Gypaetus barbatus, Gyps fulvus, Aegypius monachus, Gyps himalayensis, 
Neophron percnopterus, Haliaeetus leucoryphus and Buteo rufinus; Owls including Otus scops, 
Asio otus and Athene noctua and  Galliformes include Chukar partridge (Alectoris chukar) and 
Himalayan snowcock (Tetraogallus himalayensis).    
 
293. Nine of the bird species recorded from the KBA are included in the Red Data Book of 
Uzbekistan. These include Black stork(Ciconia nigra), Booted eagle (Hieraaetus pennatus), 
Steppe Eagle (Aquila nipalensis), Golden Eagle (Aquila chrysaetos), Bearded vulture or 
Lammergier (Gypaёtus barbatus), Cinnerous Vulture (Aegypius monachus), Griffon vulture (Gyps 
fulvus), Himalayan Griffin (Gyps himalayensis) and Saker falcon Falco cherrug).  Two of these 
species (Aegypius monachus and Falco cherrug) are considered globally threatened.  The KBA 
also supports two key large mammals: brown bear (Ursus arctos) and snow leopard Uncia uncia. 
All of these are discussed further under notable species below.   
 
294. Some typical bird species found within the different habitats of the KBA/IBA include the 
following: 
 

Table F-12: Distribution of typical bird species within the different habitats of the 
KBA/IBA  

Habitat Typical Species 

Upper reaches 
of the Aksu 

Common kingfisher (Alcedo atthis)_,Indian Paradise flycatcher (Terpsiphone 
paradise) and Blue whistling Thrush (Myophonus caeruleus).  

Low mountain 
areas. 

Upupa epops, Merops apiaster, Coracias garrulus, Caprimulgus europaeus and 
Riparia rupestris  

                                                
20 Endangered (EN) – very high risk of extinction in the wild, meets any of criteria A to E for Endangered. Vulnerable 

(VU) – meets one of the 5 red list criteria and thus considered to be at high risk of unnatural (human-caused) 
extinction without further human intervention. Near threatened (NT) – close to being at high risk of extinction in the 
near future. Least concern (LC) – unlikely to become extinct in the near future. 
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Alpine Zone Corvus corax, Pica pica, Corvus corone, Pyrrhocorax pyrrhocorax, Pyrrhocorax 
graculus, Columba livia, Columba rupestris and Streptopelia turtur  

Rock-loving 
species 

Sitta tephronota, Tichodroma muraria, Oenanthe hispanica and Oenanthe picata.  

low mountain 
areas, 

Lanius minor, Lanius schaсh, Motacilla cinerea, Motacilla personata and Passer 
hispaniolensis  

Valleys Cinclus cinclus, Cinclus pallasi, Remiz pendulinus, Luscinia megarhynchos, 
Acridotheres tristis, Emberiza bruniceps and Oriolus oriolus 

Juniper Forests Dendrocopos leucopterus, Columba palumbus, Mycerobas carnipes, Carpodaсus 
erythrinus, Parus bokharensis, Phoenicurus caeruleocephalus, Phoenicurus 
ochruros, Phoenicurus erythrograstrus, Anthus spinoletta, Emberiza stewarti, 
Phylloscopus trochiloides 

 

295. The rich flora of the Western Gissar is typical of the mountains of Central Asia with over 
1,500 species of vascular plant recorded including at least 40 endemics, although only this only 
includes about 60 species of trees and shrubs. 
 
F.2.2 Nationally Designated Sites 

296. The Gissar State Nature Reserve is located within the KBA some 7.5 km south-east of 
the project site. site as shown in the Figure below. It is not expected to be affected by the project.   

Figure F-23: Nationally Designated Sites in the Region 

 
 
297. The reserve, located on the western slopes of the Gissar range at an altitude range of 
1,750 to 4,349 m above sea level, and was created in 1983 through the union of two independent 
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mountain reserves - Kyzylsuy and Mirakin. It is the largest reserve in Uzbekistan with an area of 
some 80,986 ha21 and supports four separate sites as follows:  
 
a. Tashkurgan area: located in the basin of the river Kyzildarya at 1800 to 4000 meters above 

sea level. It covers an area of 30,094 hectares and is characterized by outcrops of variegated 
gypsum-bearing rocks — red sandstones, clays, shales. There is a tectonic fault along the left 
bank of the Kyzildarya, which runs from the source to the border of the reserve in the vicinity 
of Tashkurgan. 

 
b. Mirakinsky area: located in the northwestern part of the reserve at an altitude of 1,800 to 4,300 

meters above sea level. The total area is 11,821 ha. Its relief is mountainous, heavily 
dissected with numerous impassable river valleys and rocky scree, high-mountain meadows 
and snowfields. 

 
c. The Gilon and Tankhyz areas are the most mountainous of all the sites and are located in the 

basin of one of the largest rivers in the reserve Aksu and Tanhyzdarya in the altitude limits 
from 2500 to 4300 meters. above sea level. The total land area is 30094 ha. The predominant 
landscapes are alpine, mostly alpine meadows, coarse debris and cliffs. In the highland part 
of the site is the largest glacier of Uzbekistan - Severtsov Glacier. 

 
298. The reserve was created to protect the diversity of flora and fauna, as well as significant 
geological outcrops in the Gissar Range.  It supports some 32 mammal species including snow 
leopards, lynx, brown bear (which are relatively common, with 4-5 per 100km2), Siberian ibex and 
Bukhara urial. It also supports over 215 bird species; various fish species; and 19 reptile and 
amphibian species. Ungulates are particularly protected with only some 300–400 Bukhara Urial 
and markhor goat remaining, and around 1000 Siberian ibex present (1999 data 25 per 100 km2). 
The first ever photographs of snow leopard in Uzbekistan were taken here in 2013.   
 
299. The reserve also supports some 2000-2500 species of plants and is quite representative 
of the western Pamir-Alai as a whole, where over 80 endemic species are recorded. These include 
a range of tulips (eg Tulip Chimgan, Astragal of Bobrov, Astragal of Kudryavtsev, Tulip of 
Tubergen, Olga Tulip) onions (Alexey Onion, Fedchenko Onion, Rosenbach Onion, Narrow-
leaved Onion) and Junos small and Juno Magnificent. Ecotypes present in the Reserve include:  

 forests (especially juniper forest, and areas of poplars, walnut trees and shrubs (area 22,800 
ha). Some of these trees are over 1,000 years old.  

 Pastures cover 24,000 ha,  

 rivers and lakes cover 107ha,  

 swamps cover 460ha,  

 glaciers 3155ha and  

 rocks/scree 30,240 ha.  
 
300. The mountain forests of Gissaro-Alai play a crucial role in protecting the soil from wind 
and water erosion that has resulted from forest clearing and overgrazing by domestic cattle. 
However the area remains under threat from agriculture, grazing, forestry, extractive industries, 
building construction and recreation. Many foothill ecosystems have shown a marked decline in 
biodiversity and face threats from loss of habitat and grazing land due to competition from flocks 
of domestic livestock (much of the land is used for sheep pastures, in some areas year-round). 
Ungulates, wild sheep and goats are also threatened by traditional and trophy hunting. In addition,  
 

                                                
21 It is 87,649 ha measured on the map. 
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301. The Kitab Geological Mountain Forest Reserve is located some 8 km north from the 
project This is the only reserve in Uzbekistan which is subordinate to the State Committee of the 
Republic of Uzbekistan on Geology and Mineral Resources (Goskomgeology of the Republic of 
Uzbekistan). This reserve was created specifically for the protection of unique stratigraphic 
sections and the remains of ancient fossil forms of marine animals and plants contained in them. 
The Paleozoic sections here cover the most interesting geological formations that contain the 
richest and unique information on a significant time interval of the geological history of the Earth 
with a duration of 130–170 million years. The reserve also has a special meaning for the protection 
of modern plants and animals. The reserve area is 3,938 hectares. To preserve the condition of 
natural and archeological objects found in the Reserve area, the access for public and tourists to 
the site is prohibited by law. 
 
F.2.3 Habitats and Notable Flora 

302. Habitats present within the Project Area have been surveyed by experts of the national 
Institute of Botany during between August 27–August 31, 2018 and October 1–2, 2018 as well as  
in spring and early summer 2019.22  The latter were specifically designed to cover early flowering 
species such as tulips, irises, Juno, onions, etc. which are already dormant by late summer, as 
well as wetland species at the springs. The field surveys (detailed further in Appendix II) provided 
further records of: 

 The abundance of plant (given on a 10-point scale from 1 (very rarely, single) to 10 
(continuous thickets, 100% soil coverage)).  

 Forms of descriptions of vegetation in full, indicating the coordinates of the dam and the height 
above sea level.  

 The list of plants for each flood zone separately in Latin and Russian. 
 
303. The surveyed area included both areas of the upper adyr (foothills) and the lower tau 
(mountains) within the Project Area (Habitats also changed with elevation from hilly areas at the 
bottom to rocky massifs  in middle and upper parts  with steep slopes and talus). Dry herbage 
with single trees and shrubs prevail in lower areas with grasses such as Elytrigia trischophora, 
Taeniatherum crinitum, Poa bulbosa, Hordeum bulbosum as well as Bromus and Carex species, 
and single trees of hawthorn (Crataegus) and elm (Ulmus).   Overall, however, the following three 
main habitats were recorded, none of which were considered especially notable or uncommon: 

 Tugai habitats: River floodplains support modified riverine forest habitat with species of Salix, 
Populus, and Rosa, as well as Phragmites australis, Tamarix hispida, Rubus caesius, 
Veronica, Equisetum, Myricaria. Gardens and orchards are also present with Malus 
domestica, Pyrus communis, Cerasus vulgaris, Juglans regia, Solanum tuberosum and Allium 
cepa. 

Figure F-24: Flood-plain Tugai  Habitat (all Photos taken in June 2018) 

                                                
22 The surveyors are Tozhibaev K.Sh (Academician of the Academy of Sciences of Uzbekistan), and Maltsev I.I. 

(Candidate of Biological Sciences, Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan). 
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 Rock Massifs and Talus Habitat: Above the river valleys the natural habitat is more barren 
with limited vegetation cover. The vegetation that is present includes a mix of drought resistant 
trees (eg Celtis caucasica, Pistacia vera, Amygdalus spinosissima, Crataegus turkestanica) 
and bushes (eg Sageretia laetivirens, Ephedra equisetina, and Cerasus amygdaliflora). Other 
species include perennial grasses (ephemeroids such as Ferula kuchistanica and Mediasia 
macrophyla) as well as annuals and cereals (eg Scandix pecten-veneris, Geranium charlesii, 
Bromus tectorum, Phleum phleoides, Chondrilla juncea, Glaucium fimbrilligerum). 

 
Figure F-25: Rock Massifs and Talus Habitat 

 
 

Figure F-26: Vegetated North Facing Slopes and River Valleys in the Upper Headwaters 
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 Grassland vegetation: Areas with gentler slopes are used as spring-summer pastures 

for cattle and small livestock. Many of these are overgrazed and poisonous and prickly, 

stock-resistant plant species prevail (Ceratocephala). 

Figure F-27: Grassland Vegetation Habitat 
 

 
304. The vegetation of the Project Area has been mapped as shown overleaf. Details of areas 
to be lost to the scheme are provided under Impact Assessment: Vegetation.  
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Figure F-28: Vegetation Map (Rabat) 
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Figure F-29: Vegetation Map (Chappasuy) 
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Figure F-30: Vegetation Map (Tamshush) 
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305. Trees, shrubs and perennials in each of the four areas expected to be inundated by the 
project were surveyed in greater detail (see Appendix II for details).  In total some 65 species of 
plants were identified in areas to be flooded with most of the affected habitats being heavily 
modified gardens, artificial watercourses, and grazing lands, with little natural flora. Overall 
the following conclusions were drawn: 
 

 The project will affect a relatively short stretch of the Aksu River in its middle course (from 
1,400 to 1,200 meters above sea level). Numbers of plant species recorded are relatively low 
but do increase in less disturbed areas upriver (away from communities), with over 100 
species recorded in total near the upper dam site.  

 

 Most of the species identified were weeds and/or poisonous plants not eaten by livestock, or 
cultivated plants (orchards: apple, pear, plum, cherry, walnut, almond, etc.) or introduced 
species (poplar, willow, sophora, elm, and ash). Few native species were recorded and those 
present do not play a significant role in vegetation cover. 

 

 Overall the area is very arid with little rain and suffers from significant livestock overgrazing. 
As a result drought and livestock-resistant weedy species dominate. Species recorded include 
Picnomon acarna, Centaurea squarrosa, Peganum harmala, Tribulus terrestris, Convolvulus 
arvensis, Trichodesma incana, Verbascum songoricum, Lachnophyllum gossipinum, 
Chenoprootmothers, asparagus, trichodesma incana, Verbascum songoricum, 
Lachnophyllum gossipinum, Chenoprootus incana). 

 
Picture F-3: Picture of Plants Identified During Site Surveys 

Tribulus terristris Convolvulus arvensis 

Trichodesma incana Picnomon acarna 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

F-34 
 

Verbascum songoricum Chenopodium botrys 

 
306. Whilst the surveys did identify 5 species that appear in the IUCN RDB list, all are 
introduced (plantation) species (See table below) rather than naturally occurring in the area. 
 

Table F-13: The Plant Species Hit on the IUCN Red List Website 

Scientific name English name 
IUCN 
categ
ory 

Location 
Remarks 

1 2 3 4 5 

Amygdalus 
bucharica 

Wild Almond VU   4   2   Plantation 

Armeniaca vulgaris Wild Apricot EN     1     Plantation 

Daucus carota   DD 3         Plantation 

Pistacia vera Pistachio NT   3 3     Plantation 

Platanus orientalis 
Oriental Plane-
tree 

DD 4         Plantation 

 
307. Further vegetation surveys have been undertaken in May/June 2019 to add an extra 
season survey period. The survey (full results presented in Appendix II) indicates that there are 
three non-planted  national red data book species that may be affected by project works.  
 Cousinia praestans  Red Book of Uzbekistan, category 1. 
 Tulipa ingens  Red Book of Uzbekistan, category 2. 
 Tulipa korolkowii Red Book of Uzbekistan, category 2. 
 
308. The following figures show the locations of these species.  
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Figure F-31: Locations of Red-Book Flora 
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Figure F-32: Locations of Red-Book Flora 
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F.2.3.1 Invasive species 

309. Three invasive species were recorded during the surveys (Erigeron canadensis, 
Galinsoga parviflora, Bidens frondosa). All of these are confined to human habitats (yards, 
gardens, kitchen gardens, aryks) and roads, and do not play a significant role in vegetation cover. 
They are found mainly singly and in small isolated groups. 
 

Picture F-4: Invasive Species in the Project Area 

 
 

Erigeron canadesis 
 

Bidens frondosa 

 
                    Galinsoga parviflora 

 
F.2.3.2 Wetlands 

310. There are three wetlands in the project site. The highest one is just downstream of the 
Chappasuy intake, the second one is down stream of the Chappasuy powerhouse, and the lowest 
one is upstream of the Tamshush powerhouse. The following figure show the locations. 
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Figure F-33: Wetland Locations 
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311. The sources of the small wetlands are natural springs from the river side. The areas of 
wetlands are 65 to 341 m2. Wetlands are use for hiding place for small fish, breeding site and 
habitat for Amphibia, habitat of plecopteran and Ephemeroptera, and breeding site of roach by 
wildlife. The following figures and table indicate their locations and uses.  
 

Figure F-34: Wetland 1 (Downstream of Chappasuy Intake) 

 

Spring 1 Spring 2 
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Figure F-35: Wetland 2 (Downstream of the Chappasuy Powerhouse) 

 

 
Wetland 

 
Spring 4 
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Figure F-36: Wetland 3 (Upstream of the Tamshush Powerhouse) 

 

 
Spring 5 

 
Spring 6 

 
Table F-14: Wetland Usage 

Wetland Wildlife Use Human Use 

1 Hiding place for small fish, breeding site and 
habitat for Amphibia 

None 

2 Hiding place for small fish, breeding site and 
habitat for Amphibia, habitat of plecopteran 
and Ephemeroptera, and breeding site of 
roach 

Water intake during turbid water season 

3 Breeding site and habitat for Amphibia Water intake during turbid water season 
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F.2.3.3 Notable Fauna 

312. Notable fauna have been identified both through the use of the IBAT tool and from field 
surveys of the project site (see Appendix III for detailed survey reports). The latter targeted mid-
large sized Mammals, Birds, Reptiles and Amphibians and included use of sensor cameras (the 
Ltl Acorn model) and field sign survey at the site. In particular:   

 Twenty (20) cameras were set from 21 September 2018 to January 12, 2019 (112 days).  

 Field sign survey was conducted 500m around the project area from Rabat intake to 
Tamshush Power Plant on 21–22 September 2018, 26–27 October 2018 and 12 January 
2019.  

 
313. Birds, Reptile, and Amphibians survey was conducted in parallel with mammal survey.   A 
specific search was undertaken for evidence of otters in and around the project study area in June 
2019.  However, the site had just been subject to intense rainfall, and coupled with the existing 
high waters associated with seasonal snow melt, the flooded conditions meant that no traces of 
holts, slides, spraints, tracks or feeding remains were recorded. Additional surveys will therefore 
be undertaken later in the year when the waters have receded.    
 

Figure F-37: Sensor Camera Points 
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F.2.3.4 Notable species: Birds 

314. IBAT data indicates that some 27 species of notable birds may be present in and around 
the broad project area (50km radius) including the KBA. Of these, 6 areIUCN RDB and potential 
triggers of Critical Habitat, including Steppe Eagle, Pallas's Fish-eagle, Egyptian Vulture, Saker 
Falcon, White-headed Duck and Sociable Lapwing (see table below). None of these species have 
yet been recorded either feeding or nesting within the Project Area and consultation with local 
specialists indicate that conditions along the river  are generally sub-optimum habitat, especially 
given existing local levels of disturbance near garden sites.   
 

Table F-15. IUCN Redlist Species Reported 
Species Common name IUCN Red 

List 
Category* 

Recorded 
in 

surveys? 

Potential 
CH 

Trigger 

Birds of Prey/Carrion Feeders      

Aegypius monachus Cinereous Vulture NT Y  

Aquila heliacal Eastern Imperial Eagle VU   

Aquila nipalensis Steppe Eagle EN  Y 

Haliaeetus leucoryphus Pallas's Fish-eagle EN  Y 

Neophron percnopterus Egyptian Vulture EN  Y 

Circus macrourus Pallid Harrier NT   

Clanga clanga Greater Spotted Eagle VU   

Gypaetus barbatus Bearded Vulture NT Y  

Gyps himalayensis Himalayan Griffon NT   

Falco cherrug Saker Falcon EN  Y 

Other Species     

Anser erythropus Lesser White-fronted 
Goose 

VU   

Anthus pratensis Meadow Pipit NT   

Aythya ferina Common Pochard VU   

Aythya nyroca Ferruginous Duck NT   

Chlamydotis macqueenii Asian Houbara VU   

Columba eversmanni Yellow-eyed Pigeon VU   

Gallinago media Great Snipe NT   

Haematopus ostralegus Eurasian Oystercatcher NT   

Limosa limosa Black-tailed Godwit NT   

Marmaronetta angustirostris Marbled Teal VU   

Numenius arquata Eurasian Curlew NT   

Otis tarda Great Bustard VU   

Oxyura leucocephala White-headed Duck EN  Y 

Pelecanus crispus Dalmatian Pelican NT   

Streptopelia turtur European Turtle-dove VU   

Tetrax tetrax Little Bustard NT   

Vanellus gregarious Sociable Lapwing CR  Y 
Endangered (EN) – very high risk of extinction in the wild, meets any of criteria A to E for Endangered. Vulnerable (VU) 
– meets one of the 5 red list criteria and thus considered to be at high risk of unnatural (human-caused) extinction 
without further human intervention. Near threatened (NT) – close to being at high risk of extinction in the near future. 
Least concern (LC) – unlikely to become extinct in the near future. 

 
315. During the site surveys themselves, some 29 species of birds were recorded within the 
project area as shown in the table below, This included 4 IUCN RDB list species namely Aquila 
chrysaetos (Golden Eagle -VU:R); Gypaetus barbatus (Bearded Vulture - VU:R); Aegypius 
monachus (Cinereous Vulture -NT LR) and  Gyps fulvus (Griffon Vulture - NT). 
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Figure F-38: North Facing Crags at the Edge of the KBA. Potential Raptor Breeding 
Habitat 

 
 
316. 12 species of birds were also recorded in camera trap, with the most captured species 
being  Common Blackbird (73 records, 9 cameras), Chukar Partridge (64 records, 7 cameras) 
and Blue Whistling Thrush (22 records by 7 cameras).  
 

Table F-16: Birds List Confirmed at the Site 
# Species name Camera traps 

(Falls/camera) 
Marked 
visually Latin English 

1 Aquila chrysaetos-(Linnaeus, 1758) Golden Eagle 2(VU:R)  + 

2 
Gypaetus barbatus-(Linnaeus, 
1758) 

Bearded Vulture 
(Lammergeier) 2(VU:R) 

 + 

3 
Aegypius monachus-
(Linnaeus,1766) 

Cinereous Vulture 
3(NT);[LR-nt] 

 + 

4 Gyps fulvus-(Hablizl, 1783) Griffon Vulture 3(NT);  + 

5 Falco tinnunculus-Linnaeus, 1758 Kestrel (Common Kestrel)  + 

6 Alectoris chukar-(J.E. Gray,1830) Chukar Partridge 64/7 + 

7 Columba livia-elin, 1789- 
Rock Dove, Blue Rock 
Pigeon 

 + 

8 Columba pаlumbus-Linnaeus, 1758 Wood Pigeon  + 

9 
Streptopelia senegalensis-(Linnaeus, 
1766) 

Laughing Turtle Dove  + 

10 Coracias gаrrulus-Linnaeus, 1758 Eurasian Roller  + 

11 Motacilla cinerea-Tunstall, 1771 Grey Wagtail  + 

12 Motacilla personata-Gould, 1861 Pied Wagtail  + 

13 Acridotheres tristis-(Linnaeus, 1766) Indian Myna  + 

14 Pica pica-(Linnaeus, 1758) Black-billed Magpie 8/3 + 

15 Corvus corone-Linnaeus, 1758 Eurasian Carrion Crow 2/2 + 

16 Turdus atrogularis-Jarocki, 1819 Black-throated Thrush  + 

17 Turdus merula-Linnaeus, 1758 Common Blackbird 73/9 + 

18 Turdus viscivorus-Linnaeus, 1758 Mistle Thrush  + 

19 Myophonus caeruleus-(Scopoli, 1786) Blue Whistling Thrush 22/7 + 

20 Sitta tephronota-Sharpe, 1872 Greater Rock Nuthatch 1/1 + 

21 Passer montanus-(Linnaeus, 1758) Tree Sparrow  + 

22 Serinus pusillus-(Pallas, 1811) Red-fronted Serin  + 
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# Species name Camera traps 
(Falls/camera) 

Marked 
visually Latin English 

23 Emberiza bruniceps-Brandt, 1841 Red-headed Bunting  + 

24 
Accipiter gentilis-(Linnaeus, 1758)-
goshawk 

Duck hawk 1/1  

25 Gallinago solitaria-Hodgson, 1831 Solitary snipe 1/1  

26 Fringilla coelebs-Linnaeus, 1758 Chaffinch 1/1  

27 
Troglodytes troglodytes-(Linnaeus, 
1758)- 

Wren 15/2  

28 Tichodroma muraria Wall creeper 5/2  

29 Fringilla montifringilla Bramble finch 2/1  

 
317. Whilst some of the RDB species may hunt or forage over the river as part of the extended 
territories that they use, they are typically found feeding over the higher grasslands. None have 
been recorded nesting in or around the project Area either and local insight is that they breed in 
more remote areas located well inside the national park.   
 
F.2.3.5 Notable species: Mammals 

318. IBAT data indicates that four notable mammal species may be found within and around 
the project area as shown in Table F-17 below and the associated distribution maps. Of these 
the goitered gazelle is only recorded from downstream areas whilst, a fifth species, the Snow 
Leopard (Panthera uncia: VU) is found in the nearby state reserve but is not believed to be present 
in the project area.   
 

Table F-17: IUCN Redlist species reported 
Taxonomic 

group 
Species Common name IUCN Red 

List 
Category* 

Mammals Gazella subgutturosa Goitered Gazelle VU 

Mammals Hyaena hyaena Striped Hyaena NT 

Mammals Lutra lutra Eurasian Otter NT 

Mammals Vormela peregusna Marbled Polecat VU 
Endangered (EN) – very high risk of extinction in the wild, meets any of criteria A to E for Endangered. Vulnerable (VU) 
– meets one of the 5 red list criteria and thus considered to be at high risk of unnatural (human-caused) extinction 
without further human intervention. Near threatened (NT) – close to being at high risk of extinction in the near future. 
Least concern (LC) – unlikely to become extinct in the near future. 
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Figure F-39: Distribution Maps of the Protected Species in and Around the Project Area 

 
 

Hyaena hyaena (Mammal NT) 
 

 
 

Panthera uncia (Mammal VU) 
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Vormela peregusna (Mammal VU) 
 
319. Whilst none of these species are considered globally critically endangered or endangered 
and therefore do not trigger Critical Habitat from an international perspective, the otter is locally 
considered endangered and has the potential to trigger Critical Habitat . (see later).  
 
320. The site surveys recorded some 8 species of mammal through camera trapping. The most 
common being Turkestan Rat (470 photos at 11 cameras), Red Fox (176 photos at 11 cameras), 
Wood Mouse (150 photos by 10 cameras), and Beech Marten (95 photos by 10 cameras).   
 
321. Of particular conservation interest were 8 pictures of two Tien Shan Brown Bears 
(probably a female and cub) taken by two cameras on different days in November. Bears are well 
recorded in the Gissar national park and it has now been confirmed by local specialists that two 
brown bear families, currently consisting of a male, a female, 2 one-year-olds and 1 two-year-old 
are found within the Project Area, one on each bank as shown in the diagram below.  The  bears 
typically descend into the river valley twice a year as follows: 

 late March to May (post- hibernation) when the first shoots of hogweed, ferula, wild alfalfa, 
rhubarb and various bulbous plants on which the bears feed, appear in the floodplain of 
the river.  

 October-November when apples, pears, walnuts and rosehips ripen in the gardens and 
the bears replenish their fat reserves, preparing for winter. A third family also comes to the 
Aksu valley for a period of 10–15 days in the autumn (Oromov Bakhtiyor per comm) 
 

322. From May to October, the animals go up into the mountains to feed on rosehip, hawthorn, 
wild cherry and various herbs. 

Figure F-40: Habitat of Bear Families in Aksu River Valley 
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323. With regards to otters, whilst local residents report that an otter was killed in the village of 
Hisorak in 2018, and the IUCN range maps indicate that otter may be present in the area, 
discussions with national experts have indicated that, as their distribution is primarily determined 
by abundance of fish (as well as cover) they tend not to frequent the higher reaches of rivers and 
are more likely to be found nearer the Hisorak reservoir than in the more mountainous areas. In 
addition, whilst otter are considered endangered in Uzbekistan, their secretive nature means that 
they are typically under-reported.  Where they are known to be present (primaruily the 
Kashkadarya and Surkhandarya regions) their populations are considered stable and the advice 
from one of the key national mammal experts (Dr Alexander) is that whilst otters may be present 
in the wider area the are more likely to be downstream of the project site. Area.  Despite specific 
searches, none of the surveys undertaken to date have recorded otter activity (slides, holts, 
tracks, spraints, feeding traces etc).  Whilst the expert guidance is that the project area does not 
represent critical habitat, the project will however take a precautionary approach to otter and 
assume the potential to be present.  As a result further monitoring will ve undertaken and the the 
small ponds created by the scheme will actually be specifically designed to provide improved otter 
habitat (see impact assessment and mitigation). 
 

Table F-18: Mammal list confirmed at the site 
# Species name Camera traps 

(Falls/cameras) 
Marked 
visually Latin English 

1 Hystrix indica-Kerr, 1792 Indian Crested Porcupine 76/9 + 

2 
Sylvaemus uralensis (Apodemus 
sylvaticus)-Pallas, 1811 

Wood Mouse 152/10  

3 Rattus turkestanicus-(Satunin, 1903) Turkestan Rat 470/11  

4 Vulpes vulpes-(Linnaeus, 1758) Red Fox 176/11 + 
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# Species name Camera traps 
(Falls/cameras) 

Marked 
visually Latin English 

5 
Ursus arctos isabellinus Horsfieldi, 
1824 

Tien Shan Brown Bear  8/2 + 

6 Martes foina-Erxleben, 1777 Beech Marten 95/10  

7 Felis libyca Forster,1780 
Steppe Cat or African Wild 
Cat 

17/4  

8 Meles meles-(Linnaeus, 1758) Badger 46/5  

 
324. These species are mainly confirmed at upstream of the Rabat power house. 
 

Picture F-5: Captured Mammals by Camera Trap 

Red Fox 
(Vulpes vulpes -Linnaeus, 1758) 

Steppe Cat or African Wild Cat 
(Felis libyca Forster,1780) 

Beech Marten 
(Martes foina-Erxleben, 1777) 

Badger 
(Meles meles-Linnaeus, 1758) 
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Indian Crested Porcupine 
(Hystrix indica-Kerr, 1792) 

Tien Shan Brown Bear 
(Ursus arctos isabellinus Horsfieldi, 1824) 

 
F.2.3.6 Reptiles 

325. IBAT records only one IUCN RDB reptile species as potentially present in the project area, 
the restricted-range Strauch's Even-fingered Gecko (Alsophylax loricatus, VU). One other 
species was also recorded at the site, the levantine [blunt-nosed, lebetina] viper (Vipera 
(Macrovipera) lebetina).  
 

 
 

Alsophylax loricatus (Reptiles VU) 
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F.2.3.7 Amphibians 

326. Two species of Amphibians were recorded from the project site, namely the Green toad 
(Bufo viridis) and the Marsh frog (Rana ridibunda). Neither of these is particularly protected.  
 
F.2.3.8 Fish  

327. IBAT records 2 notable fish species as potentially present in the Project Area as shown in 
the table below and associated distribution maps. A third species, Luciobarbus capito (VU) is 
found within the State Nature Reserve but is not expected to be present within the project area.  
 

Table F-19: IUCN Redlist Species Reported 
Taxonomic 

group 
Species Common name IUCN Red 

List 
Category* 

Fishes Cyprinus carpio Wild Common Carp VU 

Fishes Luciobarbus brachycephalus   VU 
Endangered (EN) – very high risk of extinction in the wild, meets any of criteria A to E for Endangered. Vulnerable (VU) 
– meets one of the 5 red list criteria and thus considered to be at high risk of unnatural (human-caused) extinction 
without further human intervention. Near threatened (NT) – close to being at high risk of extinction in the near future. 
Least concern (LC) – unlikely to become extinct in the near future. 

 
Figure F-41: Distribution Maps of the Protected Species in and Around the Project Area 

 
 

Cyprinus carpio (Fish VU) 
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Luciobarbus brachycephalus (Fish VU) 

 
 

Luciobarbus capito (Fish VU) 
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328. Fish catch surveys were conducted between 19 Sep. - 4 Oct. 8, 2018 and again in Spring 
2019. 10 Survey points were used (FC01 to FC10) with a range of techniques including Brail 
Fishing net (mesh 2mm), Large Scrape net (mesh 4mm), Cast net (mesh big > 5cm), Cast net 
(mesh small < 1.5cm), Fixed net big (Sleeve mesh 1cm, Bag mesh 3mm), Fixed net small(Sleeve 
mesh 1cm, Bag mesh 3mm), Gill net (1 layer, mesh 5cm), Gill Net(3layer),  and Box Trap. Fixed 
net, Gill net and Box trap were set over night.  Identification follows “Fish of Uzbekistan (2018, 
Salikov T.V.; Kamilov B.G; Atajanov A.K.) and FishBase.(World Wide Web electronic publication. 
www.fishbase.org, version 06/2018,2018Froese, R. and D. Pauly. Editors). 
 
329. E-DNA samples taken in the period 17-21 September 2018. E-DNA can show the species 
and status of fish more accurately including those could have been missed during fish catch 
surveys. Filtering was conducted at the site and the filters were sent to the Laboratory. DNA meta-
barcoding analysis was conducted at Bioengineering Lab, Japan. 
 
330. In addition, 16 residents were surveyed, including 6 above and 3 below the Hisorak 
reservoir, as well as 7 residents of the Kashkadarya valley (Sohibkor MFY, villages Kaichilik, 
Ironchi). 
 
331. Detailed survey results are provided in Appendix V and summarized below. 
 

Table F-20: Fish catch survey and e-DNA sampling location 
Location River Elevation (m) Fish Catch e-DNA Remarks 

FC01 Aksu river 1540 * * Upstream of Rabat weir 

FC02 Aksu river 1460 * * Rabat pond 

FC03 Aksu river 1360 * * Pipe area of Chappasuy 

FC04 Aksu river 1280 * * Pipe area of Tamshush 

FC05 Aksu river 1200 * * Downstream of Tamshush 

FC06 Aksu river 1100 * * Hisorak Reservoir 

FC07 Aksu river 960 *   

FC08 Kushdarya River 745 *   

FC09 Tanhyzdarya River 1160 *   

FC10 Kyzyildarya River 920 *   
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Figure F-42: Fish catch points 

 
 
332. Overall some 17 species of fish were recorded across the 10 locations, with 8 species in 
the Aksu river/ Hisorak reservoir. Of these:  

 5 are lentic (Still water) fish, such as Alburnoides taeniatus, Hemiculter leucisculus, 
Carassius sp., Cyprinus carpio, Pseudorasbora parva.  

 3 are lotic (fast water) fish: Noemacheilus stoliczkai, Salmo trutta, and Schizothorax 
intermedius.  

 
333. The original fish fauna of the Aksu river has been changed by introduced species since 
Hisorak reservoir was constructed. Six of the species recorded are introduced, including Salmo 
trutta, with three of these introduced species confirmed in the Hisorak reservoir. The rates of 
introduced species of Aksu river (including Akadarya river) is a bit higher than the adjacent 
watersheds. The rate of introduced species of Aksu river, Kushdarya River, Tanhyzdarya River, 
and Kyzyildarya River are 44%, 36%, 0%, and 22% respectively (Table F-21). 
  



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

F-55 
 

Table F-21: Introduced Fish Species  

Name 

Aksu River 
Kushdar
ya River 

Tanhyzd
arya 
River 

Kyzyildar
ya River 

Total 

Upstrea
m of the 
reservoir 

Hisorak 
Reservoir 

Akdarya 
River 

Alt. 
1200- 

1540 m 

Alt. 1100 
m 

Alt. 960 m Alt. 745 m 
Alt. 1160 

m 
Alt. 920 m 

FC01-05 FC06 FC07 FC08 FC09 FC10 

In
tr

o
d
u

ce
d
 

Carassius sp.       ○     

8 

Cobitis sp.        ○   ○ 

Cyprinus carpio ○ ○       ○ 

Hemiculter leucisculus   ○       ○ 

Opsariichthys uncirostris       ○     

Pseudorasbora parva ○ ○ ○ ○     

Rhinogobius sp.        ○     

Salmo trutta ○           

R
e

si
d

e
n

t 

Alburnoides bipunctatus     ○ ○   ○ 

9 

Alburnoides taeniatus ○ ○   ○     

Gobio gobio     ○ ○   ○ 

Noemacheilus labiatus       ○     

Noemacheilus stoliczkai ○ ○ ○ ○ ○ ○ 

Paracobitis longicauda       ○   ○ 

Schizothorax intermedius ○ ○ ○ ○ ○ ○ 

Varicorhinus capoeta       ○   ○ 

a kind of Cyprinidae       ○     

Number of 
species 

Introduced 2 3 1 5 0 2 8 

Resident 4 3 4 9 2 7 9 

Total 6 6 5 14 2 9 17 

Introduced rate 33% 50% 20% 36% 0% 22% 47% 

 
334. Two (2) domestic lotic (fast water) species were recorded in the Aksu river namely 
Noemacheilus stoliczkai and Schizothorax intermedius. The e-DNA results indicate that they 
migrate downstream in winter time and move upstream in summer season (See Table F-23). The 
possible spawning points of Schizothorax intermedius are lower than FC03 (See Figure F-43).  
Neither of these species is considered particularly notable.   
 

Table F-22: Main species living in the lotic area of Aksu river 

Noemacheilus stoliczkai (cryptic species)  
 
Found from FC01 to FC05, and FC07. This 
fish might breed at the project site (FC03, 
FC04, and FC05) and upstream of the project 
site (FC01) too. 
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Schizothorax intermedius (cryptic species) 
 
Found at all the survey points but fingerlings 
not confirmed at FC01 and FC02 where there 
may be no breeding area around FC01 and 
FC02. The fish migrate upstream every year 
during flood season and run to downstream 
in winter season because of cold water.  
 

 
Salmo trutta 
 
An alien invasive species. Locals report that 
several years ago trout were brought from 
Tupolang River (basin of the Surkhandarya 
River, Uzbekistan) and introduced to Aksu 
River in upper part. In this case this is 
subspecies Salmo trutta aralensis. This fish 
is found at FC1. 
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Table F-23: Fish catch result 

Name Methods 

Aksu River 

Akdarya 
River 

Kushdarya 
River 

Tanhyzdary
a River 

Kyzyildary
a River 

Remarks 

Upstream 
of Rabat  

Rabat pond 
Chappasuy 

pipe 
Tamshush 

pipe 

Downstrea
m 

Tamshush 

Hisorak 
Reservoir 

 Alt. 1540 
m  

 Alt. 1460 
m  

 Alt. 1360 
m  

 Alt. 1280 
m   Alt. 1200 m  

 Alt. 1100 
m  

 Alt. 960 
m  

 Alt. 745 
m   Alt. 1160 m   Alt. 920 m  

FC01 FC02 FC03 FC04 FC05 FC06 FC07 FC08 FC09 FC10 

Alburnoides bipunctatus Fish catch - - - - - - 62 64 - 467 Resident 

Alburnoides taeniatus Fish catch - - - - 18 1065 - 2 - - Resident 

Carassius sp. Fish catch - - - - - - - 9 - - Introduced 

Cobitis sp. Fish catch - - - - - - - 52 - 16 Introduced 

Cyprinus carpio 

Fish catch - - - - - 2 - - - 1 IUCN (VU) 
Introduced e-DNA (Sep)               -                    1                  1              281                -             2,366          

e-DNA(Dec)                 1                -                  81                76              152                38          

Gobio gobio Fish catch - - - - - - 5 103 - 7 Resident 

Hemiculter leucisculus Fish catch - - - - - 64 - - - 1 Introduced 

Noemacheilus labiatus Fish catch - - - - - - - 2 - -   

Noemacheilus stoliczkai 

Fish catch 9 11 65 301 87 - 157 31 10 119 Resident 

e-DNA (Sep)          7,287          21,930          23,131          24,862           9,189              362          

e-DNA(Dec)          1,925           3,219          14,048          18,758          18,804          25,931          

Opsariichthys uncirostris Fish catch - - - - - - - 42 - - Introduced 

Paracobitis longicauda Fish catch - - - - - - - 19 - 5 Resident 

Pseudorasbora parva 

Fish catch - - - - - 136 2 137 - - Introduced 

e-DNA (Sep)               -                  -                  -                  -                  -            11,994          

e-DNA(Dec)               -                  -                  -                  -                    1           7,869          

Rhinogobius sp. Fish catch - - - - - - - 14 - - Introduced 

Salmo trutta 

Fish catch 5 - - - - - - - - - Introduced 

e-DNA (Sep)          3,070           6,633                52              783              297                -            

e-DNA(Dec)          8,826                -                642              629              233                -            

Schizothorax 
intermedius 

Fish catch 11 66 134 243 560 280 106 22 430 406 Resident 

e-DNA (Sep)          7,374          11,240          12,141          20,178           7,643           6,870          

e-DNA(Dec)          1,785           2,174          12,278          23,821          16,271           3,743          

Varicorhinus capoeta Fish catch - - - - - - - 6 - 1 Resident 

a kind of Cyprinidae Fish catch - - - - - - - 6 - -   

Number of species 

Introduced 2 2 2 2 3 3 1 5 0 2   

Resident 2 2 2 2 3 3 4 9 2 7   

total 4 4 4 4 6 6 5 14 2 9   

The number of Read of e-DNA shows the amount of the fish. The numbers under 100 are low reliability. 
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Figure F-43: Fingerlings’ Habitat map 
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Figure F-44: Migration Image by Seasons 

 
 
 
F.2.4 Critical Habitat and Notable Species 

F.2.4.1 Definition of Critical Habitat  

335. Critical Habitat (CH) is a considered to be the most significant and highest priority 
areas of the planet for biodiversity conservation. It takes into account both global and 

Spring to Summer FC06 FC05 FC04 FC03 FC02 FC01

(estimate)

Fish migrate to upstream. But fingerlings cannot go upper than St. 3.

Autumn St.6 St.5 St.4 St.3 St.2 St.1

Fish gradually migrate to downstream.

Winter St.6 St.5 St.4 St.3 St.2 St.1

(estimate)

Legend

: Adult

Fish migrate to downstream. Fingerlings cannot survive at upstream. : Fingerling

Rabat weir 

Chappasuy weir 
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national priority setting systems and builds on the conservation biology principles of 
'vulnerability' (degree of threat) and 'irreplaceability' (rarity or uniqueness). There is no 
universally accepted or automatic formula for making determinations on critical habitat and 
the involvement of external experts and project specific assessments is of utmost importance, 
especially when data are limited (IFC PS6 Guidance Note 2018).  
 
336. Critical Habitat is defined by the ADB and the IFC in Performance Standard (PS) 6 
paragraph 16 as  
 
”areas with high biodiversity value, including23.  

 (i) habitat of significant importance to Critically Endangered and/or Endangered 

species;  

 (ii) habitat of significant importance to endemic and/or restricted-range species;  

 (iii) 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  

 

Areas which have been legally protected for their conservation value, or are recognised 

internationally for their conservation value, may also trigger critical habitat and this is 

specifically recognised in the IFC Guidance to PS6.” 

337. Critical habitat should not be fragmented, converted or degraded to the extent that its 
ecological integrity or biodiversity importance is compromised. Consequently, in areas of 
critical habitat, the IFC requires that a client will not implement any project activities unless it 
can be demonstrated that:  

 the project does not lead to measurable adverse impacts on those biodiversity features for 
which the critical habitat was designated 

 the project is designed to deliver net gains for critical habitat impacted by the project   

 the project is not anticipated to lead to a net reduction in the population of any endangered 
or critically endangered species, over a reasonable time period   

 a robust and appropriately designed, long-term biodiversity monitoring and evaluation 
programme aimed at assessing the status of critical habitat is integrated into the client’s 
adaptive management programme. 

 
338. Critical habitat is generally determined using quantitative thresholds of biodiversity 
priority based on precedents such as IUCN Red List (IUCN, 2012) criteria and Key Biodiversity 
Area (KBA) thresholds.  

 
F.2.4.2 The Critical Habitat Assessment Process. 

339. Critical Habitat Assessment (CHA) is a process to identify those areas of highest 
biodiversity value which are considered particularly sensitive to impacts and where special 
attention must be paid. The project type, impacts and proposed mitigation are not 
considered relevant in the identification of CH and both natural and modified habitats 
may contain areas that could qualify as critical habitat (CH).   
 

                                                
23 IFC Guidance Note 6 (IFC, 2012b) also recognises that Critical Habitat.may include Legally Protected Areas in 

IUCN Categories I-II; and Internationally Recognised Areas, as described previously.  
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340. The CHA process commences with initial project screening and scoping to identify 
potential CH trigger habitats or species present within the project Area.  If such triggers are 
present the following process should then be followed (as per IFC guidance):  
1. Determine trigger features for which the analysis is to be undertaken.  

2. Define the area of analysis (or Designated Management Unit – see below) to be used 

for the assessment. The extent of this area will depend on the biodiversity features of 

interest and the ecological functions required to maintain them. Different triggers may 

require different areas of analysis.  

3. Undertake stakeholder consultation and desktop review of available data (including 

that obtained during screening) to understand the biodiversity within the landscape from 

the perspective of all relevant stakeholders.    

4. Verify available information within the area, to the extent practical, including by in-field 

data collection and via engagement of qualified specialists. 

5. Confirm biodiversity triggers likely to meet critical habitat criteria, as defined by PS6 

and based on the importance of the study area(s) to each biodiversity feature (see 

detailed information on trigger thresholds below). 

6. Determine critical habitat status (of each area of analysis) based on analysis of all 

collected data.  

341. Following this analysis, the potential for the project to affect any CH features must then 
be assessed and requirements for changes in project design and/or specific species or habitat 
action plans determined. 
 
F.2.4.3 Screening for CH 

342. For the current project the potential to trigger CH has been considered based on the 
baseline study reported above.  The initial study area used covered a 50km radius around 
the proposed footprint of the project and included use of the IBAT 24  tool to screen for 
biodiversity features that could trigger CH. Further studies, field work and consultation with 
national biodiversity experts has then been undertaken to determine which CH “trigger” 
species or habitats are likely to be both present and affected in any way by the proposed 
project.  The following potential CH triggers were considered for further analysis: 

 Designated sites and other nature conservation areas of recognised importance nationally 
or internationally and the ecological features and species that they support (both 
designation criteria and others).      

 Species and habitats of global, national and/or regional conservation importance including 
nationally rare, restricted-range and threatened species, globally Critically Endangered or 
Endangered species (IUCN Red List)  

 Other species based on feedback provided by local and international biodiversity experts 
during the ESIA. 

 
F.2.4.4 Determination of Project Discrete Management Units 

343. Critical Habitat exist regardless of a project. They are not defined by the project 
footprint, its Area of Influence, or its potential impacts.  
 
344. The Project Area has been defined as the area in and around the project footprint 
where the project may have a direct or indirect impact (positive or negative) on the social and 
environmental conditions already present. In some instances different ‘areas of influence 
“AoIs” have been used for different social and environmental parameters, and for many mobile 

                                                
24 Integrated Biodiversity Assessment Tool – see www.ibat-alliance.org 
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faunal species the AoI tends to be a smaller area than that used for the Critical Habitat 
Assessment as described further below.     
 
345. The CHA process refers to areas “within which the biological communities and/or 
management issues have more in common with each other than they do with those in adjacent 
areas” (IFC PS6 2012 GN6, paragraph 65). 
 
346. These areas, referred to as Discrete Management Units (DMUs) 25  typically vary 
depending on the species or biodiversity feature of concern. Thus, whilst a small, rare 
ecosystem may be an appropriate DMU for a locally endemic plant species it would not be 
appropriate for a wide-ranging fauna species. Applying this approach to the project, two 
specific areas of analysis have been defined as follows:  

 For plants and less mobile species the DMU was taken to be the Project AoI as shown in 
the habitat maps.  

 For larger and more mobile fauna, the DMU was extended to cover adjacent valleys, 
especially those within the KBA to address species that move widely in the area and to the 
extent that information on them is available. 

 

F.2.4.5 Potential Triggers of Critical Habitat  

347. The following potential CH Triggers have been applied based on IFC PS6 / GN6 
(2012):  
 

Table F-24: CH Triggers 

 Critical habitat trigger  Potential Trigger Features/Species  

Highly 
threatened or 
unique 
ecosystems 

Ecosystems that are:  
• at risk of significantly decreasing in 

area or quality;  
• have a small spatial extent; and/or  
• contain concentrations of biome 

restricted species26.  

The ecosystems present are considered 
representative of habitats found across 
the region. As such they are not of small 
spatial extent nor considered to be at 
specific risk of significantly decreasing in 
area or quality. Biome restricted species 
are discussed below.    

                                                
25 This has been upated in the IFC 2018 Guidance as “ecologically appropriate areas of analysis” (EcAoA) as 

follows. The DMU process has been retained for this project, but the outcomes are considered the same.GN58. 
The project should identify an ecologically appropriate area of analysis to determine the presence of critical 
habitat for each species with regular occurrence in the project’s area of influence, or ecosystem, covered 
by Criteria 1-4. The client should define the boundaries of this area taking into account the distribution of species 
or ecosystems (within and sometimes extending beyond the project’s area of influence) and the ecological 
patterns, processes, features and functions that are necessary for maintaining them. These boundaries may 
include catchments, large rivers or geological features. The client will use this area of analysis to assess 
applicability of the critical habitat criteria and thresholds (see paras GN69 – GN82) in order to determine 
critical habitat for the species and/or ecosystems concerned. Critical habitats boundaries should be equivalent 
in scale to areas mapped for practical site-based conservation management activities. For some wide-ranging 
species, critical habitat may be informed by areas of aggregation, recruitment, or other specific habitat features 
of importance to the species. In all cases, the critical habitat should consider the distribution and connectivity of 
such features in the landscape/seascape and the ecological processes that support them. Where it can be 
shown that multiple values have largely overlapping ecological requirements and distributions, a 
common or aggregated area of critical habitat may be appropriate. The final area(s) of critical habitat against 
which project impacts will be assessed should be revised based on additional knowledge documented 
through field work and other assessment after the initial critical habitat assessment has been conducted. 

26 Biome restricted species are considered to be those with distributions of greater than 50,000km2 but whose 
distributions are largely or wholly confined to one biome. Terrestrial vertebrate species with an extent of 
occurrence (EOO) of 50,000km2 or less are considered to be “restricted range” - see http://biodiversitya-z.org 
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 Critical habitat trigger  Potential Trigger Features/Species  

i) Ecosystems listed as, or meeting 
criteria for, Endangered or Critically 
Endangered by the IUCN Red List of 
Ecosystems  

No ecosystems have been identified that 
are listed on the IUCN Red List of 
Ecosystems. 

ii) Areas recognized as priorities in 
official regional or national plans, such 
as National Biodiversity Strategy and 
Action Plans  

The Gissar State Nature Reserve and 
KBA are considered to be of high priority 
and internationally recognized. The 
trigger species for these areas and key 
species of conservation interest have 
been considered in this CHA.  

iii) Areas determined to be of high 
priority/significance based on 
systematic conservation planning 
carried out by government bodies, 
recognised academic institutions and/or 
other relevant qualified organisations 
(including internationally-recognised 
NGOs). 

Habitats of 
significant 
importance to 
endangered or 
critically 
endangered 
species 

 

IUCN Red List CR or EN Species  The following IUCN CR or EN trigger 
species have been considered : 

 Vanellus gregarious (Sociable 
Lapwing):  

 Aquila nipalensis (Steppe Eagle);  

 Falco cherrug (Saker Falcon);  

 Haliaeetus leucoryphus (Pallas's 
Fish-eagle);  

 Neophron percnopterus (Egyptian 
Vulture)  

 Oxyura leucocephala (White-headed 
Duck):  

Uzbekistan Red List CR or EN Species  Snow leopard, otter and Brown bear 

Alliance for Zero Extinction sites;   Not Applicable 

Habitats of 
significant 
importance to 
endemic or 
geographically 
restricted 
species. 

Areas holding a significant proportion 
of the global range or population of 
species qualifying as restricted-range 
under Birdlife or IUCN criteria.   

For example:  Alliance for Zero 
Extinction sites or Global-level Key 
Biodiversity Areas and Important Bird 
and Biodiversity Areas identified for 
restricted-range species.  

 Strauch's Even-fingered Gecko 
(Alsophylax loricatus) 

 Himalayan Snowcock Tetraogallus 
himalayensis  

 Himalayan Griffon Gyps 
himalayensis  

 Cinereous Vulture Aegypius 
monachus  

 Yellow-billed Chough Pyrrhocorax 
graculus  

 Hume's Lark Calandrella acutirostris  

 Sulphur-bellied Warbler 
Phylloscopus griseolus  

 Wallcreeper Tichodroma muraria  

 White-winged Redstart Phoenicurus 
erythrogastrus  

 Alpine Accentor Prunella collaris  

 Brown Accentor Prunella fulvescens  

 Water Pipit Anthus spinoletta  

 White-winged Grosbeak Mycerobas 
carnipes  

 Red-fronted Serin Serinus pusillus 

Habitats 
supporting 

Areas that support a significant 
proportion of a species’ population, 
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 Critical habitat trigger  Potential Trigger Features/Species  

globally 
significant 
concentrations 
of migratory or 
congregatory 
species 

where that species cyclically and 
predictably moves from one 
geographical area to another (including 
within the same ecosystem),  

Areas that support large groups of a 
species’ population that gather on a 
cyclical or otherwise regular and/or 
predictable basis.  

Global-level Key Biodiversity Areas and 
Important Bird and Biodiversity Areas 
identified for congregatory species   

The area is not designated as a KBA/IBA 
for congregatory species.  

Wetlands of International Importance 
designated under criteria 5 or 6 of the 
Ramsar Convention. 

The area is not designated under the 
Ramsar Convention.  

Areas 
associated 
with key 
evolutionary 
processes   

Areas with landscape features that 
might be associated with particular 
evolutionary processes or populations of 
species that are especially distinct and 
may be of special conservation concern 
given their distinct evolutionary history. 
For example Isolated lakes or 
mountaintops or Populations of species 
listed as priorities by the Edge of 
Existence programme.  

Whilst a number of such areas are 
present within the region, no specific 
features have been identified by 
stakeholders within either of the Areas of 
Analysis and no populations have been 
identified that are included within the 
Edge of Existence programme.     

Ecological 
functions that 
are vital to 
maintaining 
the viability of 
biodiversity 
features 
described (as 
critical habitat 
features) 

Ecological functions without which 
critical biodiversity features could not 
persist. For example where essential for 
critical biodiversity features, riparian 
zones and rivers, dispersal or migration 
corridors, hydrological regimes, 
seasonal refuges or food sources, 
keystone or habitat-forming species.   

No ecological functions have been 
identified as vital to maintaining the 
biodiversity features described above.  

 
F.2.4.6 Thresholds for Triggering CH/PBF 

348. The IUCN document “A Global Standard for the Identification of Key Biodiversity Areas 
and Red List Categories and Criteria” includes numerical thresholds for the first four critical 
habitat criteria (CHC) of i) CR/EN species; ii) endemic/restricted-range species; iii) 
migratory/congregatory species; and iv) threatened and unique ecosystems (IFC PS6 GN55). 
These thresholds are considered indicative and the involvement of external experts and 
project specific assessments is still required.  For the other criterion (v): areas associated with 
key evolutionary processes and vi) ecological functions that are vital to maintaining the viability 
of biodiversity features described) there are no numerical thresholds and best available 
scientific information and expert opinion should be used. (GN56). 
 
349. For IFC Criterion 1 species IFC PS6 GN paras 68 and 69 clarifies that all species 
present listed as CR and EN on the IUCN Red List of Threatened Species should be 
considered potential CH triggers given their risk of extinction in the wild.  Thresholds for CH 
are:  

 areas that support globally-important concentrations of an IUCN Red-listed EN or CR 
species (0.5% of the global population AND 5 reproductive units of a CR or EN species);  
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 Areas that support globally-important concentrations of an IUCN Red-listed VU species, 
the loss of which would result in the change of the IUCN Red List status to EN or CR and 
meet the thresholds in GN70(a).  

 As appropriate, areas containing nationally/regionally-important concentrations of an 
IUCN Red-listed EN or CR species.  

 
350. The inclusion of nationally/regionally CR or EN species should be determined in 
consultation with competent professionals. For this project all nationally/regionally CR/EN 
species likely to be present within the DMU are considered as potential trigger species, and 
have been evaluated further to determine the potential for CH triggering in the context of the 
national/regional populations.  
 
351. For IFC Criterion 2 (restricted range/endemic species) IFC PS6 GN73 clarifies that 
the threshold for CH is considered as  areas that regularly hold ≥10% of the global population 
size AND ≥10 reproductive units of a species. 
 
352. An analysis of these and the other thresholds that could trigger CH with regards to 
internationally or nationally Critically Endangered and Endangered Species is provided below. 
 

353. As shown in the tables below, based on the literature survey and site surveys some 26 
notable (IUCN or National Red data List) species are potentially present within the DMUs. 
These include 3 Mammals, 2 Reptiles and 21 Birds.  Six (6) of them are confirmed at the 
project area and twenty (20) of them are estimated by literature. Whilst the fish Cyprinus carpio 
is also VU on the IUCN red list, it is introduced and there is no need for the fish to be protected 
here.  
 

IUCN Red List 
 
CR-Critically Endangered, EN- Endangered, VU-Vulnerable, NT-Near Threatened, DD- Data Deficient, 
LC- Least Concern 
 
National Red Book (2009) 
 
Status 0- Apparently disappeared species: Species that have not been met for several years, but 

probably surviving in some inaccessible places or culture.  
Status 1- Endangered (1) species could be assessed as Critically Endangered (CR) or Endangered 

(EN). А species is Critically Endangered when its vital parameters reached the critical levels (or 
might reach them in the immediate future with the highest probability) and it is therefore 
considered to be facing an extremely high risk of extinction in the wild. А species is Endangered 
when its vital parameters are close to the critical levels (or might be close to them in the near 
future with a high probability) and it is therefore considered to be facing a high risk of extinction 
in the wild. 

Status 2- Vulnerable (2) species could be assessed as Vulnerable: Declining (VU:D = VU excluding 
criteria D of IUCN) when their vital parameters decline or fluctuate widely and rapidly, and also 
as Vulnerable: Naturally Rare (VU:R) =VU D, E criteria of IUCN), if their vital parameters are 
restricted. А species is Vulnerable when its vital parameters are not so far from the critical levels 
(or might be not so far to them in the uncertain future with a medium probability) and it is therefore 
considered to be facing a medium risk of extinction in the wild. 

Status 3- Situation of potential risk of extinction of the species defined by Near Threatened (3) category. 
А species is Near Threatened when its vital parameters are relatively far from the critical levels 
now, but might approach them in near or uncertain future with some probability and it is therefore 
considered to be facing a potential risk of extinction in the wild. The species of this category are 
close to Vulnerable species and their real conservation status is equal to them. In particular, such 
species as those recently threatened, but now restored numbers and range to the stable state 
as well as species depending on conservation actions, could be considered within this category. 

Status 4- Data Deficient (4) category including species indeterminated in status is not a category of 
threat. Listing of species in this category indicates that more information is required and 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

F-66 
 

acknowledges the possibility that future research will show that threatened classification is 
appropriate. 

 

Table F-25: Potential Triggers of Critical Habitat 27” (Large DMU) / (IUCN = IUCN Red List, 
NRB = National Red Book, KBA = Key Biodiversity Area Trigger)  

Species 
Reason 

for Trigger 
DMU 

IBAT or 
Lit? 

Status within Broader Area of Analysis 
(DMU) 

Likely 
CH? 

Egyptian vulture  
Neophron percnopterus   

IUCN EN  
 

Large IBAT 
1,7 

Found over large range, but generally 
declining. Forages over open country and 
scavenges at human settlements. Typically 
nests on ledges or in caves on cliffs crags 
and rocky outcrops. Pairs normally hold 
down a territory and may have more than 
one site. Not recorded from the AoI although 
present in the Gissar Reserve.  AoI itself 
does not represent prime habitat.  

No 

Saker Falcon  
Falco cherrug 

IUCN: EN;  
KBA A1  

Large IBAT 
5,7 

Recorded on IBAT from broader area 
including Gissar Reserve , but not from 
Project AoI. May be present in the project 
area as a migratory species (nest, hunting) 

No 

Vanellus gregarious 
(Sociable Lapwing):  

IUCN:CR  Large IBAT Recorded on IBAT and IUCN range maps 
and may pass through the area. Found 
widely across the region and the AoI is not 
considered prime habitat.  

No 

Aquila nipalensis 
Steppe Eagle;  

IUCN:EN); Large IBAT Recorded on IBAT from wider areas, 
including Gissar Reserve, but habitat within 
the AoI itself is not considered prime.   

No 

Haliaeetus leucoryphus  
Pallas's Fish-eagle  

IUCN: EN Large IBAT Recorded on IBA from wider area and may 
feed in reservoir. Not recorded from project 
AoI itself.  

No 

Oxyura leucocephala 
White-headed Duck 

IUCN: EN Large IBAT Recorded on IBAT. Breeding habitat is lakes 
with open water and dense vegetation at the 
margin. May be present in reservoir but not 
Project AoI. 

No 

Himalayan Griffon 
Gyps himalayensis  

KBA A3 
NT(IUCN) 
NTB2-VU 

Large IBAT 
1.7 
 

Recorded in IBAT and in reserve but AoI 
unlikely to be key hunting or breeding area. 

No 

Cinereous Vulture 
Aegypius monachus 

KBA A1 Large IBAT Seen during surveys.  Forages over many 
kinds of open terrain,and nests in trees or on 
rocks, often in very loose colonies.  Its diet 
consists mainly of carrion from medium-sized 
or large mammal carcasses and unlikely to 
be reliant on AoI.  

No 

Yellow-billed Chough 
Pyrrhocorax graculus  

KBA A3 Large  Found in higher areas and no records from 
AoI 

No 

Alpine Accentor 
Prunella collaris  

KBA A3 Large  No records from AoI No 

Brown Accentor 
Prunella fulvescens 

KBA A3 Large  No records from AoI No 

Ursus arctos isabellinus  
Tien Shan Brown Bear 

IUCN: LC  
NRB 2: VU 

Large IBAT Camera, marked visually now confirmed 
that at least two families are regularly 
present within the project AoI. As a LC 
species the bears do not trigger CH. 

Not  CH 
but a 
notable 
species 

 

Table F-26: Potential Triggers of Critical Habitat (Small DMU) / (IUCN = IUCN Red List, 

NRB = National Red Book, KBA = Key Biodiversity Area Trigger)  

                                                
27 Note that no GRL, IUCN EN, CR or VU plant species have yet been recorded within the Project AoI. Further 

work will be undertaken in Spring 2019 to specifically look for such species and should any such species be 
found they will be recorded and the CHA updated to reflect this fact.     
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Species 
Reason 

for Trigger 
DMU 

IBAT or 
Lit? 

Status within Broader Area of Analysis 
(DMU) 

Likely 
CH? 

Strauch's Even-
fingered Gecko 
(Alsophylax loricatus) 

Restricted 
Range 
IUCN VU 

Small  Unlikely to be present in local lowland 
habitats 

No 

Himalayan Snowcock 
Tetraogallus 
himalayensis  

KBA A3 Small  Restricted to higher areas.  No 

Hume's Lark 
Calandrella acutirostris  

KBA A3 Small  No records from AoI No 

Sulphur-bellied Warbler 
Phylloscopus griseolus 

KBA A3 Small  No records from AoI No 

Wallcreeper 
Tichodroma muraria 

KBA A3 Small  Recorded during site surveys but not in 
numbers to trigger CH as they are founc 
across the Gissar Reserve area. 

No 

White-winged Redstart 
Phoenicurus 
erythrogastrus 

KBA A3 Small  No records from AoI No 

Water Pipit Anthus 
spinoletta 

KBA A3 Small  No records from AoI. Whilst this species 
may be found in river valleys they are 
found across the KBA especially when 
migrating.    

No 

White-winged 
Grosbeak Mycerobas 
carnipes 

KBA A3 Small  No records from AoI No 

Red-fronted Serin 
Serinus pusillus 

KBA A3 Small  Recorded during site surveys but not in 
numbers to trigger CH 

No 

Otter    
Lutra Lutra  

IUCN: NT 
NRB 1EN 

Small 1,7 
IBAT 

See earlier comments. Reported from 
Hisorak but expected to be downstream of 
site. Local expert opinion is that this is not 
CH but further monitoring will be 
conducted.  

Not CH but 
a notable 
species 

 

Table F-27: Other Notable species  (IUCN or National VU, but not CH triggers) 

Species Status Status within Project Area of Influence (AoI) Lit Ref 

Gypaetus barbatus- 
(Bearded Vulture (Lammergeier)
   

NT (IUCN) 
NRB 2 
(VU:R), 

Recorded in visual surveys. Perhaps in the project 
area is hunting, resting.   

1,7 
IBAT 

Aquila rapax- 
(Tawny Eagle) 

VU(IUCN) 
NRB 3- (NT) 

Possibly existent In the project area it is possible to 
hunt while resting during the flight. 

1 

Aquila chrysaetos (Golden 
Eagle - 

NRB: VU:R Recorded during visual surveys. It nests above the 
project area, in the area possibly hunts.  

5,8 

Hieraaetus pennatus- 
(Booted Eagle)  

NRB 2- 
(VU:D), 

In the project area does not nest. It is a migratory 
species. Locals saw these birds in the spring during 
migration (rest, hunting). 

 

Pandion haliaetus- 
(Osprey (Fish Hawk)) 

NRB 2- 
(VU:R), 

There are no nests recorded from the project area but 
it may be present  during the migration. 

1,7 

Aythya ferina- 
(Common Pochard)  

VU(IUCN) Probably appears in the project area on the flight to 
the winter quarters (resting and feeding). 

8 
IBAT 

Ciconia nigra 
(Black Stork)  

NRB 2- 
(VU:R), 

Hunters report that it is found near the project area 
from April to August. 

1,7 

Pterocles alchata 
(Pin-tailed Sandgrouse)  

NRB: 2- 
(VU:D) 

Not recorded from Projevct AoI 1,7 

Streptopelia turtur- 
(European Turtle Dоve) ) 

VU(IUCN Possibly exists in the project area, but is not yet 
recorded. 

5 
IBAT 

Hinolophus hipposideros 
(Lesser Horseshoe Bat)  

NRB 2: 
VU:D 

Possibly existent but no habitat found during the 
survey. 

2 
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Table F-28. Other RDB Species (NT or below) (confirmed and estimated) but not CH 
triggers  

Species Name Protection status Source Project area 

Birds       

Aythya nyroca- (Ferruginous Duck) NT (IUCN) Literature 1 Probably exists in the Kashkadarya region on the overpass to 
wintering grounds. 

Calidris ferruginea 
(Curlew Sandpiper) 

NT (IUCN) Literature 7 Probably exists in the Kashkadarya region, but was not met in 
the project area during the research. 

Circus macrourus- (Pallid Harrier) NT (IUCN) 
Status 3- (NT), 
National Red Book  

Literature 5, 7 In the project area can be found in the spring migration - from 
March to May; Autumn - in August and October. 

Falco naumanni (Lesser Kestrel) Status 3- (NT), 
National Red Book  
CITES Appendix II 

Literature 5, 7 In the project area is not met, but according to literary sources 
- Possibly existent during migration for the rest and feed. 

Falco vespertinus 
(Red-footed Falcon) 

NT (IUCN) Literature 1,7 In the project area it is possible to meet only during fly-over. 

Gyps fulvus- 
(Griffon Vulture) 

Status 3- (NT), 
National Red Book  

Marked visually Seen In the project area hunts and settles for a short time. 

Platalea leucorodia (White Spoonbill) LC (IUCN) 
Status 2- (VU:D), 
National Red Book  

Literature 1,7 During the visual and camera observations are not seen. In 
the project area it is possible to meet only during fly-over. 

Vanellus vanellus- (Northern Lapwing) NT(IUCN) Literature 2 It may exist in the project area, but was not met during the 
survey. Probably appears for a short time during the flights, 
stops for rest and feeding. 

Reptiles       

Naja oxiana 
(Naja oxiana/ Oxus [Central Asian] 
cobra) 

DD(IUCN) 
Appendix II SITES 
Status 3- (NT), 
National Red Book  

Literature 1,7 
 

According to the stories of local residents, it probably exists in 
the project area. 

Vipera (Macrovipera) lebetina 
(Daboia deserti) 

NT (IUCN) Literature 1 
Marked visually 

Recorded from AoI  

 
354. Following consulations with the national specialists, the Consultant has been advised 
that whilst otter and brown bear are notable species, the project does not trigger Critical 
Habitat for either species based on a combination of status (Brown Bear is not considered 
endangered) or habitat preference (otters prefer habitats at lower altitudes in this region).  
 
F.3 Social environment 

F.3.1 Administrative area 

355. The HPPs are situated in Shakhrisabz District of Kashkadarya Region in Hisorak 
Makhalla which itself comprises seven settlements; Hisorak, Tamshush, Nondek, Chingurak, 
Mingkuchar, Duoba, and Yakkakhona. Two of these settlements are located within the 
construction zone of the project area, Yakkakhona and Hisorak.  
 
356. According to local authorities, the total population of Yakkakhona settlement and 
Hisorak settlement was 1,854 people (1,522 people or 281 households in Hisorak and 337 
people or 56 households in Yakkakhona) as of September 2018 (See Table F-29). 
 
357. In the course of construction, the project activities will be using only one road leading 
from the urban settlement of Miraki in the area of the Hisorak HPP to the settlement of Kul, 
which is located 15 km upstream from the potential construction site of the first HPP, the Rabat 
HPP (Table F-29). This unpaved road runs along the entire course of the Aksu River; 
therefore, both construction equipment and workers will move along it, and materials, etc. will 
be stored along the road. As a long section of the road (starting about 1 km downstream the 
village of Hisorak and ending at the road fork leading to Gilon and Kul) will be used, the project 
will affect the population of 5 makhalla’s in one way or another (mainly due to access issues 
as works are completed along the roadway). 
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Table F-29: The Population of 11 Subproject Villages Depending on the Access Road  

# Makhalla Settlement 
The number of 

families 
The number of 

households 
Total 

population 

1 Sayad 1. Sayad 243 239 1,168 

2 Kul 2. Kul 301 248 1,291 

3 Gilon 3. Gilon 1,177 1,436 5,196 

4 Sarchashma 4. Sarchashma 1,190 1,020 4,560 

5 Hisorak 5. Hisorak 313 281 1,522 

  6. Tamshush 295 268 1,156 

  7. Nondek 94 77 403 

  8. Chingurak 275 265 1,185 

  9. Mingkuchar 61 54 305 

  10. Duoba 54 41 233 

  11.Yakkakhona 66 56 332 

 Total  4,069 3,985 17,351 

Source: Makhalla committees’ data. 
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Figure F-45: Makhallas and Settlements 
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F.3.2 Demography 

358. According to local authorities, the total population of villages of Yakkakhona and Hisorak, 
located directly in the area of the proposed construction, was 1,854 people (1,522 people or 
281 households in Hisorak and 337 people or 56 households in Yakkakhona) as of September 
2018. 
 
359. According to the makhalla committees’ data, women make up 49% of the population of 
the project area; the proportion of children under 16 is very high, at 32%.  
 
F.3.3 Land Use 

360. According to GLCNMO, 28  the land cover change between 2008 to 2013 shows 
decreasing forest and Shrub on the other hand Cropland is increasing. 
  

Table F-30: Land Cover Change in the Aksu River Basin 

Land Cover 2008 2013 Change 

Forest 32.5 5.3 -27.2 

Tree Open 19.3 24.7 5.4 

Shrub 0.5 
 

-0.5 

Herbaceous 870.7 753.1 -117.6 

Sparse vegetation 208.9 232.8 23.9 

Cropland 102.8 228.4 125.6 

Bare area (gravel, rock, sand) 7.5 0.7 -6.8 

Urban 11.4 7.9 -3.5 

Snow / Ice 0.0 0.8 0.8 

 

                                                
28 Tateishi, R., Bayaer, U., Al-Bilbisi, H., Aboel Ghar, M., Tsend-Ayush, J., Kobayashi, T., Kasimuf, A., Thanh Hoan, 

N., Shalaby, A., Alsaaideh, B., Enkhzaya, T., Gegentana, Sato, H. P. (2011). Production of global land cover data - 
GLCNMO, International Journal of Digital Earth, 4(1), 22-49, http://dx.doi.org/10.1080/17538941003777521. Tateishi, R., 
Thanh Hoan, N., Kobayashi, T., Alsaaideh, B., Tana, G., Xuan Phong, D. (2014). Production of Global Land Cover 
Data - GLCNMO2008, Journal of Geography and Geology, Vol. 6, No. 3, 99-122, 2014, 
http://dx.doi.org/10.5539/jgg.v6n3p99. 
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Figure F-46: Landcover 2008 (GLCNMO ver.2) 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region Environmental Impact Assessment 

F-73 
 

 

Project site 
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Figure F-47: Landcover 2013 (GLCNMO ver. 3) 

 

Project site 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

F-75 
 

F.3.4 Utilities  

361. The three HPP areas can be characterized as a depressed region in terms of 
socioeconomic development. The region has neither centralized piped water/natural gas 
supply nor heating and sewerage systems. However, almost all households have access to 
electricity, with the exception of new houses whose owners have to solve problems 
individually, e.g. they have to install pillars and stretch the wires up to the mains. 
 

Table F-31: Access of Households (HH) to Utilities 

# Makhalla 
HHs with access to 

piped potable 
water(%) 

HHs with access to a 
centralized gas 

supply (%) 

HHs with access to the grid 
power supply, 

(%) 

1 Sayad 0 0 100 

2 Kul 0 0 97.6 

3 Gilon 0 0 100 

4 Sarchashma 0 0 100 

5 Hisorak 0 0 100 

 Total 0 0 99.5 

Source: Makhalla committees’ data. 

 
362. In 85.2% of the households of Yakkakhona and Khisorak villages, women and children, 
along with men, are engaged in the delivery of water from Aksu and other rivers. In 60% of 
the households of the project area the responsibility of carrying water lies with women and 
children. In poor households women and children are even more likely to bear the water-
carrying responsibility than those from non-poor households (56.6% and 36.8% respectively). 
The absence of access to piped water causes low levels of hygiene. 48.4% of households do 
not have special rooms designed for bathing or shower at home. The situation is even worse 
in the village of Yakkakhona, where 57.1% of households do not have special premises for 
body cleansing activities. 
 
363. Since February 2016, the power supply in the villages of the project area has 
noticeably improved. Whereas in the past electricity was supplied on a schedule, for a few 
hours a day, and the planned outages were daily, today there is no supply schedule and 
electricity is supplied relatively regularly in all villages of the project area. 
 
364. Yet, the daily supply of electricity does not mean uninterrupted operation of the power 
grid. Whereas in the village of Yakkakhona none of the residents encountered power outages 
in the 24 hours preceding the survey, in Khisorak only 69% of the population did not 
experience power outages in the 24 hours. 31% of respondents living in the village of Khisorak 
reported having power outages in the 24 hours before the interview, and on average electricity 
was supplied 20 hours a day, that is, the power supply was cut off for 4 hours. 
 
365. Low voltage and power outages caused by accidents are frequent, especially in winter. 
Nearly half of the households facing power supply-related problems pointed out 
inconveniences they suffer from in the absence of a stable supply of electricity, e.g. the people 
were unable to watch TV, charge mobile phones, and use their household appliances, etc. In 
29% of the households appliances broke down because of power surges; in 11% food got 
spoilt as refrigerators did not work; 17% had difficulties because children could not do their 
homework without lighting; and 7% had to spend money on the purchase of fuel, generators 
and candles. 
 
366. Despite the fact that in the villages of the project area there is a relatively stable supply 
of electricity, almost none of the residents of the project area use electricity to heat their homes 
because of the high tariffs. The main types of fuel for heating homes are firewood and dry 
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manure. These types of fuel for heating homes are used by the majority of households in the 
project area. Coal is used as a fuel for heating homes quite rarely (less than 10%) because of 
its high price and delivery costs. 
 
367. 99% of respondents believe that if the power supply improves as a result of the project 
implementation, it will save time and effort that the families are now spending on finding fuel 
and doing household chores (cooking, cleaning, washing, etc.).Stable power supply will allow 
employees of medical and educational institutions to better fulfill their duties, and to reduce 
the burden on workers and managers of these institutions. Stable power supply will make the 
project area more attractive for investment and development of entrepreneurship, and, 
therefore, there will be potential for raising the standard of living of the population, creating 
new jobs, and reducing unemployment in the project area. 
 
F.3.5 Public Facilities 

368. On the territory of the 5 makhallas, there are only 2 kindergartens; the only college of 
information technologies is located in Hisorak and it has a branch in Gilon village; there are 
few healthcare establishments, no bank branches as shown in the table below. There is an 
ambulance station and a rural medical center in Khisorak village. Both two vilages situated 
within the project area (Ksisorak and Yakkakhona) have a school. The only vocational training 
college is situated in Khisorak (and it has a filial in Gilon village). 
 

Table F-32: Public Facilities in Makhallas of the Project Area 

# Makhalla 
Kinderg
artens 

School
s 

Colleges 
Rural 

medical 
centers 

Clinics 
Drugsto

res 
Public 
baths 

1 Sayad 0 3 0 1 0 0 0 

2 Kul 0 1 0 1 0 0 0 

3 Gilon 1 2 1 1 1 1 0 

4 Sarchashma 1 1 0 1 0 1 0 

5 Hisorak 0 5 1 1 1 0 0 

 Total 2 12 2 5 2 2 0 

Source: Makhalla committees’ data. 

 
F.3.6 Roads and transportation 

369. The only main road in the project area is the Access road which is connecting  the 
settlement of Miraki in the area of the Gissarak hydropower plant with the Kul village, that is 
located 15 km upstream from the Rabat weir site. A paved road is available on the right bank 
of the Aksu River from the existing Gissarak dam to the Hisorak village (i.e. the confluence 
with the Tamshush creek). The road is further extended to upstream along the river course of 
the Aksu River, which is not paved but still passable along the project area for construction 
purpose. The bad condition of this access road is one of the most critical social problems in 
the area. It does not allow to organize a public transportation service and therefore significantly 
increases the spendings of the local population for taxi services (when they need to get a 
district center or go to college, etc.).  The high cost of the transportation services also burdens 
on agricultural producers, local business, trade and servicw sectors, prevents a normal work 
of the emergency healthcare service, etc. There are also several small local roads (all 
unpaved) in the project area. Some of them can be used only in the summer period, some 
roads are not accessible to cars.  
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F.3.7 Economic activities (Industry, Commercial business, Agriculture, and Fishery) 

370. There is only one registered micro firm; 76 patented entrepreneurs and 70 farms in the 
Makhallas with a total population of 20,000. 
 

Table F-33: The Development of Entrepreneurship in Makhallas of the Project Area 

# Makhalla 
No of private 

farmers 

No of big and 
medium-sized 

enterprises 

No of small and 
micro-sized 
enterprises 

No of registered 
entrepreneurs 

1 Sayad 25 0 0 11 

2 Kul 0 0 0 1 

3 Gilon 0 0 0 36 

4 Sarchashma 2 0 0 15 

5 Hisorak 43 0 1 13 

 Total 70 0 1 76 

Source: Makhalla committees’ data. 

 
371. According to the IPSA survey results, almost every second household (43% of the 
surveyed households) has incomes generated via labor migration; remittances are sizeable 
and account for 40% of the households’ incomes. 52.8% of poor households have income 
from labor migration; the corresponding figure for non-poor families is 36.8%. In the income 
structure labor migration makes up 52.7% for poor households and 31.9% for non-poor 
families. The second in terms of importance, size and coverage are the incomes of family 
members from unregistered employment and entrepreneurship. As high as 56.4% of the 
surveyed families have this type of income and it makes up 23% in the structure of the 
households’ incomes. 29.2% of households have income from official employment (16.7% in 
the structure of the households’ incomes). Even taking into account the income from registered 
business activities, income from official employment does not exceed 20%.  
 

Table F-34: Economic Activity and Employment of Households’ Members  
% of household members of working age 

 Total Poor Non-poor 

Economically active 64.7 62.3 66.2 

Employed  47.3 46 48.2 

Public sector 12.9 7 16.6 

Non-public sector 2.1 2.6 1.8 

Registered entrepreneurs  1.6 0.3 2.4 

Unregistered entrepreneurs 12.4 12.8 12.2 

Temporal and seasonal workers 0.5 0.6 0.4 

Labor migrants 17.8 22.7 14.8 

Unemployed  17.4 16.3 18 

     registered 0.4 0.3 0.4 

     Unregistered 17 16 17.6 

Economically inactive 35.3 37.7 33.8 

students 11.3 11.5 11.2 

Pensioners and the disabled 1.7 1.6 1.8 

Neither work nor seek employment 22.3 24.6 20.8 
Source: poverty, social and gender survey, 2018. 
 
F.3.8 Poverty 

372. According to poverty, social and gender surveys, the rate of poverty in the project area 
was 42.4% in September 2018. To calculate the poverty rate, the study relied on the 
methodology that makhalla committees use to award makhalla poverty allowances 
(households where average per capita monthly incomes did not exceed 1.5 minimum wages 
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or 276,450 UZS fall into the poor ones; the figure is adjusted when a household has a land 
plot, children under 1 years of age and other persons in need of constant care, private farmers 
and registered business owners, unemployed household members at working age, etc.) If the 
poverty rate is calculated in terms of average per capita incomes, it proves to be even higher, 
at 60% of the surveyed households. 
 

Table F-35: Incomes and expenditure of poor and non-poor households 

 
Average per capita income 

thous and UZS 

Average per capita 
expenditure 

thousand UZS 

Total 280.4 219.1 

Poor 240.0 207.8 

Non-poor 309.1 227.3 

Hisorak 280.3 232.8 

Yakkakhona 280.6 150.0 
Source: Poverty, social and gender survey, 2018. 
 
F.3.9 Vulnerable Households 

373. Women headed household with no support, Low-Income household, a household 
headed by elderly with no support, landless household, seerely affected household and 
household headed by physically disabled people were considered as vulnerable households. 
 
374. The vulnerable households will be provided with different type of allowances and 
support in connection with the project implementation. Also, willing members of vulnerable 
households will also be prioritized in project related employment. 8 AHs from total 33 AHs 
(24.2%) has been considered as vulnerable: 1 household headed by physically disabled 
person, six low income (poor) households, one household headed by a widowed woman with 
no support. According to the draft design and census results, 9 AHs (27.3% of AHs), will 
become landless or semi-landless as a result of the project interventions. Within the framework 
of Livelihood Restoration Plan (part of the LARP) implementation they will receive a special 
targeted support.  
 
F.3.10 Gender Analysis 

375. The share of female-headed households is not sizeable, 14% of the surveyed. As a 
rule, women become the heads of their households at an old age, when their husbands die; 
the incomes of such households are usually generated from the pensions received by the 
women. The poverty level of female-headed and male-headed households shows a marked 
difference (55.7% and 40.2% respectively) in the project area. The average per capita incomes 
for households with female heads are similar in comparison with those of the members of 
male-headed households (Table F-36).  
 
376. The other indicators indicate substantial gender disparity between female and male 
heads of the surveyed households as well. The female heads reported lower educational 
levels: for example, while 38.8% of male heads have secondary vocational training, the figure 
for female heads is much lower, at 22.2%. Furthermore, female heads of households show 
very little economic activity participation which partly may result from their age status: the 
average age of household heads is about 61years for women (7 years older than the regular 
retirement age) and 54 for men (5 years under the regular retirement age). 
 

Table F-36: Characteristics of households, by gender of household heads 
 Female-headed households Male-headed households 

Low-income  households, % 55.7 40.2 

Monthly average per capita 
income, ‘000 UZS 

294.8 277.9 
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 Female-headed households Male-headed households 

Household size, people 5.7 6.1 

Children under 18 years, % 38.8 35.5 

Heads without secondary 
vocational training, % 

77.8 61.2 

Heads with secondary 
vocational training, % 

16.7 19.6 

Heads with higher education, % 5.5 19.2 

Heads of working age in 
employment 

25 62.2 

Heads of working age out of 
employment 

2.8 7.9 

Source: Poverty, social and gender survey, 2018. 
 
F.3.11 Ethnic groups, culture and religion 

377. According to the LARP social survey, the ethnic composition of the population in the 
project area is homogeneous - 95% are Tajiks, 5% are Uzbeks. 
 
378. The conducted study allows of the assumption that the ethnic groups living in the 
project area have equal access to all types of social protection including healthcare, education, 
water and power supply. None of the ethnic groups is socially excluded in terms of either 
legislation or the actual situation. The level of household incomes and expenses along with 
the poverty level and access to electric power correlate fully with the place of residence, and 
never with one’s ethnicity. Furthermore, the ethnic groups do not differ from each other 
regarding both cultural and social features. Therefore, neither of the ethnic groups falls into 
the category of ethnic minorities/indigenous peoples to trigger safeguard policies in 
accordance with SDB SPS 2009.29 
 
379. Most of the people in the project area are Muslims. People use Tadjik language at 
home, however almost all people speak Uzbek, and many people know Russian as well 
(especially those who are involved in external labor migration). The culture of the area is not 
different from other rural regions of Uzbekistan. 
 
F.3.12 Physical Cultural Resources (PCR) 

380. No PCR has been identified in the project area that maybe significantly impacted by 
project works. There is only one sacred place (a saint person’s grave) located in mountains 
more than 30 km from the upper point of the project area. The project will not affect on access 
to this area. However, some cultural objects might be found on the project area during 
construction work, specifically during excavation works.  
 
F.3.13 The use of resources of the Aksu river  

381. Currently, 64.4% of the families in the project area use water from the Aksu River, as 
well as the territory immediately adjacent to the Aksu River. Whereas in Yakkakhona 100% of 
families use water from the Aksu River, in Khisorak - 57.2%. In the absence of alternative 
water sources, residents of the Khisorak and Yakkakhona villages use water from the Aksu 
River and other rivers for drinking and household needs. Water is used by villagers for 
watering livestock (51.6%), gardens, fruit and other trees planted along the banks of the Aksu 
River.  
 

                                                
29 ADB Safeguard Policy Statement (2009) Appendix 3, para: 6, p.56. 
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Table F-37: The use of the Aksu River and Areas Immediately Adjacent to the River            
(% households) 

 Total Khisorak Yakkakhona Poor Non-poor 

HHs that use water from the Aksu 
River 

64.4 57.2 100 66 63.2 

HHs use the water from the Aksu 
river for drinking  

62 54.3 100 65.1 59.7 

HHs use the water from the 
spring/springs on the banks of the 
Aksu river 

9.6 7.7 19 12.3 7.6 

HHs use the water from the Aksu 
river for cleaning and laundry 

60.4 52.9 97.6 62.3 59 

HHs use the water from the Aksu 
river for bathing 

60 52.4 97.6 61.3 59 

HHs use the water from the Aksu 
river for livestock watering 

51.6 41.8 100 51.9 51.4 

HHs use the water from the Aksu 
river for watering our garden plot 

10.4 8.7 19 6.6 13.2 

HHs have a land plot on the bank 
that they use as vegetable garden 

9.2 5.3 28.6 8.5 9.7 

HHs have a land plot on the bank 
where they plant fruit trees 

12.4 5.3 47.6 13.2 11.8 

HHs have a land plot on the bank 
where they plant trees for lumber 

11.6 4.8 45.2 14.2 9.7 

HHs fish in the Aksu river 0.8 1 0 0 1.4 

We collect berries, fruits, nuts, 
almonds, etc. from the trees and 
shrubs growing along the banks of 
the river. 

2 1.9 2.4 0.9 2.8 

HHs collect medicinal herbs on the 
banks of the river 

1.6 1 4.8 0.9 2.1 

HHs have (share, possibly, with the 
neighbors) a generator/mini 
hydroelectric plant on the river 

2.8 3.4 0 2.8 2.8 

HHs that do not use water from 
the Aksu River 

35.6 42.8 0 34 36.8 

Source: Poverty, social and gender survey, 2018. 
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G ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

G.1 General 

382. During the initial stage of the EIA process, several potential environmental and social 
impacts of the project were identified. The baseline surveys were conducted keeping in 
consideration the potential impacts. In this chapter, the potential environmental and social 
impacts are evaluated. The impacts have been identified based on consideration of the 
information presented in previous chapters. To avoid unnecessary repetition of supporting 
information, cross referencing to previous sections is given where necessary. Following the 
impact assessment, the mitigation measures related to each impact category is presented. 
 
G.2 Impact Assessment Methodology 

383. The general methodology used for impact assessment is described in this section. It 
describes the process of impact identification and definition, significance rating, the mitigation, 
management and good practice measures.  
 
G.2.1 Identification of Significant Environmental Aspects 

384. The significance of an impact is determined based on the product of the consequence 
of the impact and the probability of its occurrence. The consequence of an impact, in turn, is 
a function primarily of three impact characteristics:  

(a) magnitude  
(b) spatial scale  
(c) timeframe  

 
385. Magnitude is determined from quantitative or qualitative evaluation of a number of 
criteria including: 
(i) Sensitivity of existing or reasonably foreseeable future receptors.  
(ii) Importance value of existing or reasonably foreseeable future receptors, described using 

the following:  
(a) inclusion in government policy. 
(b) level of public concern. 
(c) number of receptors affected. 
(d) intrinsic or perceived value placed on the receiving environment by stakeholders. 
(e) economic value to stakeholders.  

(iii) Severity or degree of change to the receptor due to impact, measured qualitatively or 
quantitatively, and through comparison with relevant thresholds:  
(a) legal thresholds—established by law or regulation 
(b) functional thresholds if exceeded, the impacts will disrupt the functioning of an 

ecosystem sufficiently to destroy resources important to the nation or biosphere 
irreversibly and/or irretrievably 

(c) normative thresholds – established by social norms, usually at the local or regional 
level and often tied to social or economic concerns 

(d) preference thresholds—preferences for individuals, groups or organizations only, 
as distinct from society at large 

(e) reputational thresholds—the level of risk a company is willing to take when 
approaching or exceeding the above thresholds 

 
386. Spatial scale is another impact characteristic affecting impact consequence. The 
spatial scale of impacts can range from localized (confined to the proposed Project Site) to 
extensive (national or international extent). They also may vary depending on the component 
being considered. 
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387. The impact timeframe is the third principal impact characteristic defining impact 
consequence and relates to either its duration or its frequency (when the impact is 
intermittent). Impact duration can range from relatively short (less than four years) to long 
(beyond the life of the project). Frequency ranges from high (more than 10 times a year) to 
low (less than once a year). These timeframes will need to be established for each project 
based on its specific characteristics and those of the surrounding environment. 
 
388. Once the impact consequence is described on the basis of the above impact 
characteristics, the probability of impact occurrence is factored in to derive the overall impact 
significance. The probability relates to the likelihood of the impact occurring, not the probability 
that the source of the impact occurs. For example, a continuous project activity may have an 
unlikely probability of impact if there are no receptors within the area influenced by that activity. 
The characteristics are outlined in the table below. 
 

Table G-1: Characteristics Used to Describe Impact 

Characteristic Subcomponents 
Terms Used to Describe 

the Impact 
Type  Positive (a benefit), negative (a 

cost) or neutral 

Nature  Biophysical, social, cultural, 
health or economic 

Direct, indirect or cumulative or 
induced 

Phase of the Project  Construction and operation.  

Magnitude Sensitivity of Receptor High, medium or low capacity 
to accommodate change 

High, medium or low 
conservation importance 

Vulnerable or 

threatened Rare, common, 
unique, endemic 

Importance or value of receptor High, medium or low concern to 
some or all stakeholders 

High, medium or low value to 
some or all stakeholders (for 
example, for cultural beliefs) 

Locally, nationally or 
internationally important 

Protected by legislation or 
policy 

Severity or degree of change to 
the receptor 

Gravity or seriousness of the 
change to the environment 

Intensity, influence, power or 
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Characteristic Subcomponents 
Terms Used to Describe 

the Impact 
strength of the change 

Never, occasionally or always 
exceeds relevant thresholds 

Spatial Scale Area affected by impact – 
boundaries at local and 
regional extents will be different 
for biophysical and social 
impacts 

Area or Volume covered 
Distribution Local, regional, 
transboundary or global 

Timeframe Length of time over which an 
environmental impact occurs or 
frequency of impact when 
intermittent 

Short term or long 

term Intermittent (what 
frequency) or continuous 
Temporary or permanent 

Immediate effect (impact 
experienced immediately after 
causative project aspect) or 
delayed effect (effect of the 
impact is delayed for a period 
following the causative project 
aspect) 

Probability – likelihood or chance an impact will occur Definite (impact will occur with 
high likelihood of probability) 

Possible (impact may occur but 
could be influenced by either 
natural or project related 
factors) 

Unlikely (impact unlikely unless 
specific natural or project 
related circumstances occur) 

 

G.2.2 Impact Significance Rating 

389. The impact significance rating process serves two purposes: firstly, it helps to highlight 
the critical impacts requiring consideration in the approval process; secondly, it serves to show 
the primary impact characteristics, as defined above, used to evaluate impact significance. 
The impact significance rating system is presented in Table G-2 and described as follows: 
 

(i) Part A: Define impact consequence using the three primary impact 
characteristics of magnitude, spatial scale and duration.  

(ii) Part B: Use the matrix to determine a rating for impact consequence based on 
the definitions identified in Part A; and  

(iii) Part C: Use the matrix to determine the impact significance rating, which is a 
function of the impact consequence rating (from Part B) and the probability of 
occurrence.  

 
390. Using the matrix, the significance of each described impact is rated. 
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Table G-2: Method for Rating Significance 
PART A: DEFINING CONSEQUENCE IN TERMS OF MAGNITUDE, DURATION AND SPATIAL SCALE 

Definition Criteria 

MAGNITUDE  Negative Positive 

Major  Large number of receptors affected 

 Receptors highly sensitive and/or are of conservation 
importance  

 Substantial deterioration, nuisance or harm to 
receptors expected  

 Relevant thresholds often exceeded 

 Significant public concern expressed during 
stakeholder consultation  

 Receiving environment has an inherent value to 
stakeholders 

 Large number of receptors affected 

 Receptors highly amenable to positive change 

 Receptors likely to experience a big improvement 
in their situation  

 Relevant positive thresholds often exceeded 
 

Moderate  Some receptors affected 

 Receptors slightly sensitive and/or of moderate 
conservation importance 

 Measurable deterioration, nuisance or harm to 
receptors  

 Relevant thresholds occasionally exceeded 

 Limited public concern expressed during stakeholder 
consultation  

 Limited value attached to the environment 

 Some receptors affected 

 Receptors likely to experience some improvement 
in their situation  

 Relevant positive thresholds occasionally 
exceeded 

 

Minor  No or limited receptors within the zone of impact 

 Receptors not sensitive to change 

 Minor deterioration, nuisance or harm to receptors 

 Change not measurable or relevant thresholds never 
exceeded 

 Stakeholders have not expressed concerns regarding 
the receiving environment 

 No or limited receptors affected 

 Receptors not sensitive to change 

 Minor or no improvement in current situation  

 Change not measurable 

 Relevant positive thresholds never exceeded No 
stakeholder comment expected 

 

TIMEFRAME   Duration of Continuous Aspects Frequency of Intermittent Aspects 

Short term / 
low frequency 

 Less than 4 years from onset of impact  Occurs less than once a year 

Medium term / 
medium 
frequency 

 More than 4 years from onset of impact up to end of 
life of project (approximately 30 years) 

 Occurs less than 10 times a year but more than 
once a year 
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Long term / 
high frequency 

 Impact is experienced during and beyond the life of 
the project (greater than 30 years) 

 Occurs more than 10 times a year 

SPATIAL SCALE  Biophysical Socio-economic 

Small  Within the defined ‘project area’  Within the defined ‘project area 

Intermediate  Within the district in which is the facilities are located  Within the municipality in which the activity occurs 

Extensive  Beyond the district in which the facilities are located  Beyond the municipality in which the activity occurs 

PART B: DETERMINING CONSEQUENCE RATING 

MAGNITUDE TIMEFRAME SPATIAL SCALE 

  Small Intermediate Extensive 

Minor Short term / low frequency Low Low Medium 

Medium term / medium frequency Low Low Medium 

Long term / high frequency Medium Medium Medium 

 

Moderate Short term / low frequency Low Medium Medium 

Medium term / medium frequency Medium Medium High 

Long term / high frequency Medium High High 

 

Major Short term / low frequency Medium Medium High 

Medium term / medium frequency Medium Medium High 

Long term / high frequency High High High 

PART C: DETERMINING SIGNIFICANCE RATING 

 CONSEQUENCE 

Low Medium High 

PROBABILITY (of exposure to impacts) Definite Low Medium High 

Possible Low Medium High 

Unlikely Low Low Medium 
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G.2.3 Mitigation, Management and Good Practice Measures 

391. Wherever the project is likely to result in unacceptable impact on the environment, 
mitigation measures are proposed (over and above the inherent design measures included in 
the project description). In addition, good practice measures may be proposed however these 
are unlikely to change the impact significance. In the case of positive impacts, management 
measures are suggested to optimize the benefits to be gained. Where mitigation measures 
are required the impact will be rated again to show the residual impact after implementation 
of management controls. 
 
G.2.4 Mitigation Hierarchy 

392. The following mitigation hierarchy will be utilized in selecting practical mitigation 
measures for unacceptable impacts as follows (in order of preference): 
 

(i) Avoid the impact wherever possible by removing the cause(s). 
(ii) Reduce the impact as far as possible by limiting the cause(s). 
(iii) Ameliorate the impact by protecting the receptor from the cause(s) of the impact.  
(iv) Providing compensatory measures to offset the impact, particularly where an impact 

is of high significance and none of the above are appropriate.  
 
G.3 Physical Resources 

G.3.1 Air Quality 

G.3.1.1 Potential Air Quality Impacts 

393. The following table summarizes the key potential air quality impacts and indicates 
potential impact significance using the methodology outlined in Section G.2. 
 

Table G-3: Impact Screening – Air Quality 
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C Dust from 
stationary sources 

Nearby 
communities 

L M M M MOD H/F SMALL MED DEF M 

C Exhaust Emissions 
from construction 
vehicles and 
generators 

Nearby 
communities 

L L L M MIN H/F SMALL MED DEF M 

C Dust from the 
movement of 
vehicles, 
stockpiles, etc.  

Nearby 
communities / 
Agric. Crops 

L M M M MOD H/F SMALL MED DEF M 

O Emissions from 
Generators 

Nearby 
communities 

L M L L MIN LT SMALL LOW PO
SS 

L 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: 
Low Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: 
Definitely / POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  
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394. These key potential impacts and other minor impacts are described in more detail 
below. 
 
Pre-construction & Construction Phase 
 
395. Deterioration of air quality during pre-construction and construction works can be due 
to the following: 

 Dust emissions during earthwork and from stockpiles;  

 Dust from loading, transportation and unloading of soil and other friable materials;  

 Dust from blasting; 

 Emissions from operation of construction machinery, concrete batching plant, etc.; 

 Dust and emissions from onsite and offsite traffic, vehicles moving across unpaved or 
dusty surfaces.  

396. Dust is the major air quality problem from construction sites. Dust is a problem for a 
variety of reasons, as outlined below: 
 
(i) Inconvenience to local people. For example, people may have to re-wash laundry that 

has been put outdoors to dry, and wash windows, curtains and vehicles. Dust can 
contaminate meat hanging up in open-air butchers and other food that is exposed to it in 
homes, shops and open-air restaurants, giving food a gritty texture.  

(ii) Health and safety problems. Dust may affect health by irritating eyes and worsening the 
health of people with asthma. Dust can reduce visibility for drivers on roads. It can also 
be blown for long distances by wind.  

(iii) Crop damage. Even low concentrations of dust can affect plant and fruit growth as far 
away as one kilometer from a construction site. Plant growth is particularly susceptible to 
dusts that are highly alkaline, for example limestone and cement dust. Dust deposited 
during light rainfall can cause the soil surface to form a crust increasing run-off.  

(iv) Impact on ecology. Dust blowing onto watercourses may damage ecology by increasing 
sedimentation, reducing sunlight and suffocating fish. It may also affect plant growth and 
change the species of plants growing in an area. Dust may also damage trees and other 
vegetation planted as part of the construction contract.  

(v) Damage to plant and equipment. Within the construction site, dust can cause mechanical 
or electrical problems in sensitive equipment such as computers. It can also increase 
abrasion of moving parts in equipment and clogging of air filters.  

 
397. As mentioned earlier there are no industrial sources of air pollution in the area except 
for the traffic along the existing unpaved road.  
 
398. The scale of dust and exhaust emissions related impacts will depend on the prevailing 
wind direction in the project area, construction traffic speed and the status of technical 
maintenance of the vehicles/machinery and organization of works. However, a maximum of 
130 houses are assumed to be located in potentially dust affected areas as shown in the figure 
below. 
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Figure G-1: Dust Impact Areas and Affected Houses 

 
 
399. It should also be considered that location of the camp and laydown sites (including 
topsoil, spoil disposal areas) is not yet known. The location, layout and technical parameters 
will be defined by the Contractor.  

Operational Phase 
 
400. The road condition after the construction will be improved, but the pavement type will 
not be changed. The roads will remain unpaved after the project. It means dust impact and 
vehicle emission will back to previous condition too.  
 
401. Fugitive emissions are expected from  

 Turbine pilot bearing, turbine automatic control system, thrust bearing, receiving and 
dispensing column, turbine oil feed tank at power plant; 

 transformer (insulating oil); and 

 Diesel generator. 
 
G.3.1.2 Management & Mitigation Actions 

Pre-construction Phase 
 
402. As part of his SEMP prepared prior to the commencement of works, the Contractor will 
develop an Air Quality Management Plan. The plan will provide details of mitigation 
measures, specific location and schedule where such measures will be implemented to 
minimize impacts to sensitive receptors due to the presence of the camp, construction works, 
sourcing and transport of construction materials, and other project-related activities. 
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Construction Phase 
 
403. In order to avoid or mitigate impact works the Contractor will: 

 Strictly implement approved Air Quality Management Plan.  

 Construction camp and batching plant will be located as far as possible from the residential 
area. 

 Ensure proper state of maintenance of buildings, machinery and vehicles to minimize 
exhaust emissions. Smoke emitting vehicles and equipment will not be allowed and will 
be repaired or removed from the project. 

 Undertake immediate repairs of any malfunctioning construction vehicles and equipment. 

 Use construction equipment and vehicles that meet national emission standards. 

 Wherever possible, use electrically-powered equipment rather than gas or diesel-powered 
equipment. 

 Give priority to fuel efficient machinery. 

 Ensure that all diesel and petrol running machinery use equipped with catalytic convertors.  

 Position any stationary emission sources (e.g., portable diesel generators, compressors, 
etc.) as far as is practical from sensitive receptors.  

 Locate support facilities and spoil disposal sites so to reduce trip numbers and distance – 
as far as feasible. 

 Provide truck-washing facilities at the gate of concrete batching plant to prevent truck-out 
of mud and dust.  

 Emissions from on-road and off-road vehicles should comply with national or regional 
programs. In the absence of these, the following should be considered: 

o Regardless of the size or type of vehicle, owners / operators should implement the 
manufacturer recommended engine maintenance programs. 

o Drivers will be instructed on a routine basis by the Contractors Health and Safety 
Specialists on the benefits of driving practices that reduced both the risk of 
accidents and fuel consumption, including measured acceleration and driving 
within safe speed limits. 

o Implement a regular vehicle maintenance and repair program. 

 Conveyor belts (e.g. at batching plants and rock crushing plants) will be fitted with wind-
boards, and conveyor transfer points and hopper discharge areas will be enclosed to 
minimize dust emission.  

 All trucks used for transporting materials to and from the site will be covered with canvas 
tarpaulins. 

 Carry out watering for dust control at least once a day near the residential area: in dry 

weather with temperatures of over 25, or in windy weather. Avoid overwatering as this 
may make the surrounding muddy. 

 Earthwork operation will be suspended when the wind speed exceeds 20 km/h in areas 
within 500 m of any community. 

 
Operational Phase 
 
404. The generators should be regularly checked and maintained adequately to meet the 
emission standards of IFC and MPE. 
 
  



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

G-10 
 

Residual Impacts 
 

 
 
G.3.2 Hydrology 

G.3.2.1 Potential Impacts to Hydrology 

405. The following table summarizes the key potential hydrological impacts and indicates 
potential impact significance using the methodology outlined in Section G.2. 
 

Table G-4: Impact Screening – Hydrology (Construction Period) 
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C Polluted water 
discharge from 
construction works, 
camps, etc.  

Villagers, fish, 
wildlife 

M H H M MOD M/F Interme
diate 

M PO
SS 

M 

C Water consumption 
for batching plant, 
dust control, car 
washing, water 
treatment, camp 
etc. 

Water use 
downstream 

H H H L MAJ LT Extensi
ve 

H DEF L 

C Damage to natural 
spring by 
construction 

Nearby 
communities/ 
wetland 
wildlife 

L L M L MIN LT Small M DEF M 

C Sedimentation 
captured by weirs 

Nearby 
communities/ 
Fish 

L L L L MIN ST Small L DEF L 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation Residual 
Impact 
Significance 
after Mitigation 

Construction Phase 

Moderate A number of mitigation and management measures are 
proposed for air quality. In addition, the measures outlined 
in other sections of this report relating to access roads, 
camps, plant, etc. will also reduce the potential for air 
quality impacts occurring. But it is impossible to control 
dust perfectly because of limited water resources and 
limited available land. Certain level of dust impact will 
remain during construction. As such, if the mitigation 
measures suggested are implemented as per the EMP, 
the residual impacts of the project construction phase will 
be minor mainly due to the low number of potential 
receptors in the project area. 

Minor  

Operational Phase 

Low No significant impacts are anticipated if equipment is 
maintained adequately.  

Low 
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C Temporary 
disruption of 
irrigation systems 

Local 
communities 

L H H L MOD ST Small M DEF M 

 
Table G-5: Impact Screening – Hydrology (Operation period) 
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O Oil leakage from 
engine room  

Villagers, fish, 
wildlife 

H H M L MIN L/F Small L Unli
ke 

L 

O Domestic waste 
water from 
operation building 

Villagers, fish, 
wildlife 

H H M L MIN LT Small M Unli
ke 

L 

O River water in the 
river will be 
decreased to the 
recommended e-
flow 

Irrigation L H H L MAJ LT Extensi
ve 

H DEF H 

O River water in the 
river will be 
decreased to the 
recommended e-
flow 

Fish M M M L MOD LT Small M DEF M 

O River water in the 
river will be 
decreased to the 
recommended e-
flow 

Other wildlife M H H L MAJ LT Small M DEF H 

O Sedimentation 
captured by weirs 

Nearby 
communities/ 
Fish 

L M L L MOD LT Interme
diate 

M DEF M 

O Flood risk by weirs Nearby 
communities 

L L L L MIN L/F Small L Unli
ke 

L 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: 
Low Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: 
Definitely / POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  
 
Construction Phase Impacts 
 
Surface Water Pollution 
 
406. Earthworks, Concrete Batching Plant, Crushing Plant, Workers camp operation, 
Storage oil, Storage hazardous material, and Rock and spoil disposal will be a potential source 
of river water pollution if not adequately managed.  
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407. Leakage from Oil, hazardous material, construction waste, and domestic waste might 
cause chemical pollution. Human waste from construction camps might also be a source of 
river water contamination. 
 
Water Use 
 
408. Construction activities will require water for concrete batching plant, dust control, 
vegetation management, camp operation, vehicle washing, etc. Given the existing flow of the 
Aksu river (ranging from approximately 3m3/s to 24 m3/s) any extraction of water for these 
uses is likely to have a negligible impact on the Aksu river.  
 
409. Some waters used at camp sites will be discharged back the river after water treatment 
(e.g. from vehicle washing areas). Periodic monitoring of the quality of water from these 
sources will be undertaken by the Contractor.   
 
410. Construction work along the river might cause water turbidity to increase.  
 
411. The two water drawing points (Figure G-2 and Figure G-3) which many villagers are 
using for domestic water might be affected while construction works are in progress.  
 

Figure G-2: Water Drawing Point 1 

 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

G-13 
 

Figure G-3: Water Drawing Point 2 

 
 
 
Natural Springs 
 
412. Five springs out of six around the project site might be temporarily affected by 
construction work. They are not used daily but used for domestic water when river water is 
highly turbid during the spring melt periods.  
 
413. The springs support small wetland ecosystems around the river valley which are 
important for wildlife. Any impacts to these springs may also lead to impacts on the small 
wetlands. 
 

Table G-6: Possible affected springs 
Spring point (see 

Figure F-11) 
Direct impact Water pollution risk Mitigation 

1 Damaged by pipe 
construction 

Turbid by earth work Spring diversion work 
before construction 

2 Damaged by pipe 
construction 

Turbid by earth work Spring diversion work 
before construction 

3 - - - 

4 Damaged by pipe 
construction 

Turbid by earth work Spring diversion work 
before construction 

5 Damaged by power 
house 

Chemical contamination 
by construction 

Spring diversion work 
before construction 

6 Damaged by power 
house 

Chemical contamination 
by construction 

Spring diversion work 
before construction 

 
Sedimentation 
 
414. Installing the weirs along the Aksu will limit sedimentation supply to downstream.  
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Temporary Disruption of Irrigation Systems 
 
415. Disruption to some irrigation systems may be required during the construction phase. 
Such disruptions are only likely to be short term while pipelines are constructed.  
 
Operational Phase Impacts 
 
General Water Use and Demand 
 
416. This issue of decreased water supply is discussed under three separate sub-headings: 
A. Household Requirements 
B. Irrigation Requirements 
C. Wildlife Requirements 
 
A.  Household Requirements  
 
417. Household water types - For the purpose of this report household requirements are 
taken to include: 

 Potable Water. 

 Domestic non-potable water, e.g. for washing and cleaning. 

 Livestock.  

 Household plot irrigation, e.g. gardens.  
 
418. Average Household Water Consumption – Uzbekistan’s highest design standard 
criteria for urban and rural water supply are 150 liter per day, per person and 105 liter per day, 
per person, but typically standard of 125 liter per day, per person and 95 liter per day, per 
person are used in the urban and rural area respectively.30 Inclusive of water demand for 
livestock, the average household consumption in Uzbekistan is 120 liters per day, per person. 
To confirm actual household water use in the project area additional site surveys were 
undertaken in May, 2019. The surveys indicate that on average the daily water consumption 
per household is around 50 liters which is considerably less that the average household 
consumtion for Uzbekistan, but not suprising given the fact that people need to collect and 
transport water from the river rather than having access to water via a piped network. The 
average household size in the project area is 6.2 people, meaning an average water 
consumption of 8.06 liters per day per person.  
 
419. For the purpose of the water balance, and to be prudent, an average of these figures 
shall be used. The average water consumption based on these figures above is 64 liters per 
day per person.  
 
420. Households affected – The total number of project affected persons (APs) identified in 
the LARP who have affected land along the Aksu is 204 persons living in 33 Affected 
Households (AHs) . All these AHs live in three villages Yakkahona, Hisorak and Gilon and do 
not live on the affected land plots, only a few properties are located on the affected lands along 
the river.  
 
421. Gilon is located more than 10 km upstream from the project area. This settlement will 
not be affected by the project. Yakkahona is located between the Rabat powerhouse and the 
Chappasuy weir where the flow is not decreased and impacts are not envisaged. Accordingly, 
these villages will not be impacted by reduced household water availability.  
 
422. For Hisorak, the IPSA data shows a population of 1,522 people and that 57.2% use 
water from the river for domestic use. Hisorak village is on slope of the left bank. It is fed by 

                                                
30 World Bank, Syrdarya Water Supply Project (2011) and other ADB water sector projects.  
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the Akus river, the Tamshush creek and the Sujar creek. HHs not using water from the Aksu 
River use the water from the Tamshush creek and the Sujar creek. 
 
423. Total Household Water Requirements – The total estimated water requirements in 
the project area are: 
 

64 l/day * 1,522 * 0.572 = 55.7 m3/day 
 
B.  Irrigation Requirements 
 
424. Irrigated Areas – According to the LARP the following areas of land will be affected: 
 

  

Total area of all the land plots 
used/owned by the AHs, ha 

Area of the land plot(s) on 
Aksu, ha 

Area of the affected 
land, ha 

Total 18.865 11.76 
6.56 (permanent) / 
0.2 (temporarily) 

 
425. This only includes plots of land affected per the LARP in terms of construction impacts. 
Additional examination of the project area by the Consultant has indicated that a total of 
around 30 hectares of vegetated area can be found along the project corridor. Not all of this 
area is likely to be irrigated, but it is included as a worst case scenario.  
 
426. There are 281 HHs in Hisorak with an average land plot sizes of 600m2. According to 
the IPSA report 10.4% of HHs in Hisorak use water from the Aksu for irrigation of their plots. 
The remaining 90% is assumed to used water from the Tamshush tributary and Sujar tributary. 
This means that approximately 2.3 hectares of land in Hisorak are irrigated by the Aksu river. 
The 30 hectares of affected irrigated land in the project area includes the irrigated area of 
Hisorak. 
 
427. Subtracting the permanently affected 6.56 hectares from this 30 hectares leaves 
around 23.44 hectares of land that may be impacted during the operational phase of the 
project by reduced e-flow.  
 
428. Water Use - Four different sets of data have been used to calculate average water use 
for irrigation: 

I. FAO Data 
II. Data from Irrigation reports prepared for Uzbekistan 

III. Uzbek Irrigation Codes 
IV. Site Surveys 

 
I.  FAO Data  
 
429. FAO provide the following simplified table to estimate irrigation water requirements for 
different zones. 
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Table G-7: Approximate Average INnet Values for Different Climates and Rice31 

Humid tropical climate 0.5 l/s/ha 

Monsoon climate wet season 0.5 l/s/ha 

Monsoon climate dry season 1.0 l/s/ha 

Semi-arid climate wet season 1.0 l/s/ha 

Semi-arid climate dry season 1.5 l/s/ha 

Arid climate 1.5 l/s/ha 

Rice 1.5 l/s/ha 

 
430. For a worst case scenario 1.5 l/s/ha will be used for this assessment. Two operational 
scenarios were assessed as follows: 
 

 Scenario A: Assume irrigation is required 10 hours per day for a growing season of 8 
months.  

 

Average 
INnet 

Irrigated 
Area Ha 

l/s/ required 
for total 

irrigated area 

l/day required 
for total 

irrigated area 

Total m3/day 
required for 
the irrigated 

area 

Irrigation 
requirement 
m3/s for total 
irrigated area 

                         
1,50  

                 
23.44                 35.16    1 265 760,00       1 265,76              0.01  

 

 Scenario B: Assume irrigation is required 20 hours per day over an 8 month growing 
season 

 

Average 
INnet 

Irrigated 
Area Ha 

l/s/ required 
for total 

irrigated area 

l/day required 
for total 

irrigated area 

Total m3/day 
required for 
the irrigated 

area 

Irrigation 
requirement 
m3/s for total 
irrigated area 

                         
1,50  

                 
23.44                 35.16    2 531 520,00       2 531,52              0.03  

 
II.  Data from Irrigation reports prepared for Uzbekistan 
 
431. The following list of affected crops was taken from the LARP and the irrigation 
requirements adapted from Table 5-4 of the report ‘Analysis of Water Use and Crop Allocation 
for the Khorezm Region in Uzbekistan Using and Integrated Hydraulic-Economic Model’  
 

Affected crop type Irrigation Water requirements  m3/ha 

Carrot   8,500 

Cucumber   5,000 

Garlic   8,500 

Grass for hay/alfalfa   3,700 

Maize   5,500 

Melons, watermelons, pumpkins   5,000 

Onion   8,700 

Other vegetables   8,700 

Potato   8,700 

Total 62,300 

Average 6,922 

432. The following table shows the approximate irrigation requirements assuming irrigation 
is required for a growing season of 8 months.  

                                                
31 http://www.fao.org/3/u5835e/u5835e04.htm. 
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Average Irrigation 
requirement m3/ha 

Irrigated area, 
Ha 

Total 
Irrigation 

water  
Requirement / 

m3 

Irrigation 
water 

requirement 
m3/day 

Irrigation 
water 

requirement 
m3/s 

6922 23,44 162 251,68 654,24 0,01 

 
III.  Uzbek Irrigation Codes 
 
433. According to code KMK 2.04.02-97 of Uzbekistan, 3 to 15 l/m2/day are required for 
watering vegetable crops. For the purpose of this assessment an average of 9 l/m2/day is 
assumed. Using this data the following water requirements per day have been calculated.  
 

Irrigated Area (m2) 
Irrigation Water 

requirement 
l/m2/day 

Irrigation 
Water 

Requirement 
m3/day 

Irrigation Water Requirement 
m3/s 

223 400,00 9           2 010,60  0,02 

 
434. Total Estimated Irrigation Water Requirements – Using the three different data sets an 
average water use for irrigation was calculated to be 1,292.42 m3/day.  
 
IV.  Site Surveys 
 
435. To confirm the actual water use in the project area a survey team undertook site visits 
during June, 2019. The site surveys were undertaken in five locations in the project area. The 
following section presents the findings of the site surveys. 
 
Interview Findings 
 

 Watering on the garden plots with water in the Aryk (small channel) is done; 
o During the low precipitation period only (4-5 months), and 
o With frequency of one time in 10 days in average during the low precipitation 

period. 

 During the high precipitation period, watering the vegetation with Aryk water is not done, 
even if there is water in Aryk. 

 During the low precipitation period, watering the vegetation with Aryk water is done with 
frequency of once in 10 days in average. For the rest of days they do not use the water in 
Aryk, for irrigation even if there is water there. 

 Discharge in the Aryk varies from the lowest in winter (100%) to the medium in spring 
(200%) and eventually to the highest in summer (300%) in approximate. 

 
Low and High Precipitation Periods 
 

 Mean monthly precipitation at Kul is as illustrated below. From this, it can be said that; 
o Low precipitation period:  mid. June ~ mid. Oct (4 months) 
o High precipitation period:  mid. Oct ~ mid. June (8 months) 
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Figure G-4: Mean Monthly Precipitation at Kul 

 
 
Measurement of Discharges at Aryk 
 

 The survey team has surveyed the Aryk located on the right bank. They identified 6 Aryk, 
which have discharges at both intake and outlet. They also identified 6 Aryk as well, which 
are currently dried up. 

 Discharge measurement of the Aryk was carried out at the intake and outlet of the 6 Aryk 
where the water flow was observed. Substantial differences between the discharges at the 
intake and the outlet are observed. As no activities of watering the vegetation were 
observed during the survey, it is assumed that this difference is caused by leakage along 
the Aryk which eventually returns to the river, not by watering activity on the garden plots. 

 
Water Consumption for Irrigation during Low Precipitation Period 
 

 Maximum discharge available for watering the vegetation is the difference between the 
discharge at the beginning of Aryk and the leakage; i.e., the observed discharge at the 
ending of Aryk. 

 Assuming the frequency of one time in 10 days, maximum water available for irrigation 
(levelized) is calculated in the following table. The result varies 0.7 ~ 67.1 l/m2/day. 
Weighted average is 11.9 l/m2/day, which is within the Uzbekistani code. 

 
Table G-8: Irrigation Water Use Survey Results, June 2019 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Kul (2034m) 69 92 110 111 95 41 16 5 13 46 68 71
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Aryk Measurement Width Depth Velocity Discharge Plot Area Consumption

No. No. Beginning End (m) (m) (m/s) (m3/s) No. (m2) (litre/m2/day)

# I 8 and 8A

GPS

39°04'890"NL;

67°21'434"EL

GPS

39°04'818"NL;

67°21'301"EL Begin 0.65 0.13 0.31 0.0262

End 0.20 0.07 0.03 0.0004

# II 10 and 10A

GPS

39° 4'40.26"NL;

67°21'2.52"EL

GPS

39° 4'36.54"NL;

67°20'54.42"EL Begin 0.25 0.072 0.03 0.0005

End 0.20 0.065 0.03 0.0004

# III 11 and 11A

GPS

39°04'159"NL;

67°20'584"El

GPS

39°04'034"NL;

67°20'081"EL Begin 0.80 0.18 0.59 0.0850

End 0.60 0.07 0.03 0.0014

# IV 12 and 12A

GPS

39°03'275"NL;

67°19'505"EL Begin 0.80 0.099 0.08 0.0060

End 0.60 0.10 0.08 0.0050

# V 13 and 13A

GPS

39°03'264"NL;

67°19'394"EL

GPS

39°03'225"NL;

67°19'158"EL Begin 0.60 0.13 0.32 0.0250

End 0.50 0.088 0.25 0.0110

# VI 14 and 14A

GPS

39° 1.413'NL;

67° 16.796'EL

GPS

39° 1'13.56"NL;

67°16'31.68"EL Begin 1.00 0.18 1.06 0.1908

End 1.00 0.13 0.29 0.0377

Total 0.056 40,627 11.9

G24 13,643 7.0

G29 4,853 67.1

G44, G45 16,583 0.7

G22 1,364 31.5

Coordinates

G12 2,841 1.2

G15 1,343 2.6
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436. Based on these surveys, their usage is about 12 litres per m2 of farmland per day (i.e. 
120 litres per m2 once every 10 days). People also use the water for domestic purposes, to 
water livestock (cattle and sheep), and to power two mini-hydropower stations, and one mill. 
 
437. Using the figure of 11.9 l/m2/day and an irrigated area of 23,44 hectares, the maximum 
water use from the Aksu for irrigation is 0.03 m3/s, or 2,658 m3/day. Note that this only occurs 
once every ten days on average over a period of 4-5 months (June to October). Accordingly, 
the average daily consumtion for irrigation over this period would be approximately 265 
m3/day. It is possible that all the irrigation needs could occur during one day, which would 
mean the full 2,658 m3/day extracted in one day, although this is considered unlikely and it 
would be more rational to assume that extraction would be spread over at least a few days.  
 
438. For the purpose of this water balance, and to be prudent, 2,568 m3/day is used to 
illustrate the worst case scenario and potential cumulative impact.  
 
C.  Wildlife Requirements 
 
439. The number of wild animals drinking from the Aksu river is not anticipated to result in 
significant withdrawal from the river, and is assumed to be much less that the household 
requirements. A nominal figure of 10 m3/day is suggested.  
 
440. A water balance has been prepared based on the above maximum water requirements 
using the discharge rates at Chappasuy.  
 
441. Four scenarios are shown, including: 

 Baseline – using the existing flow. 

 Original proposed scenario - Case-2: With project, E-flow at 10% of annual average flow 
at the headwork. 

 Case-6: 20% of the monthly average flow, or 10% of the annual average, whichever is 
larger. 

 Case-7: 30% of the monthly average flow, or 10% of the annual average, whichever is 
larger. 

 Case-8: 30% of the monthly average flow in the highest flow months (May and June) and 
20% in other months, or 10% of the annual average, whichever is larger. 

 
442. Scenarios 3 and 4 developed for the original e-flow assessment have been discarded 
from further assessment due to the fact thay are economically unviable. Case 5 is not 
considered further due to potential impacts associated with river bed deepening.  
 
443. The water balance shows that in all scenarios, using the highest potential irrigation 
consumption rates, the most significant water demand represents only 3.3%  of the lowest e-
flows and only for one month. 
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Month 

Table G-9: Water Balance 
Case 1 - Without Project 

Downstream of Chappasuy Intake 

Chappasuy Mean 
Monthly Flow (m3/s) 

Household Requirements 
(m3/s) Based on average 

water use 

Average Irrigation 
Requirements (m3/s) 

Based maximum irrigation 
use 

Total Water 
Requirements 

(m3/s) 
% of mean monthly 

flow required 

Jan   3.30 0.00064 0 0.00064 0 

Feb   3.61 0.00064 0 0.00064 0 

Mar   6.31 0.00064 0 0.00064 0 

Apr 12.68 0.00064 0 0.00064 0 

May 20.16 0.00064      0.03 0.03064    0.1 

Jun 19.86 0.00064      0.03 0.03064    0.1 

Jul 13.37 0.00064      0.03 0.03064    0.2 

Aug   7.21 0.00064      0.03 0.03064    0.4 

Sep   3.97 0.00064      0.03 0.03064    0.7 

Oct   3.63 0.00064 0 0.00064 0 

Nov   4.06 0.00064 0 0.00064 0 

Dec   4.07 0.00064 0 0.00064 0 
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Month 

Table G-10: Water Balance 
Case 2 

Downstream of Chappasuy Intake assuming a 10% minimum flow 
 

Chappasuy e-flow (m3/s) 
 

E-flow % of mean 
monthly flow 

Household 
Requirements 

(m3/s) Based on 
average water use 

Average Irrigation 
Requirements 
(m3/s) Based 

maximum irrigation 
use 

Total Water 
Requirements 

(m3/s) 
% of e-flow 

required 

Jan 
0.89 

 
27% 

0.00064 0 0.00064 0 

Feb 
0.89 

 
25% 

0.00064 0 0.00064 0 

Mar 
0.89 

 
14% 

0.00064 0 0.00064 0 

Apr 
1.43 

 
11% 

0.00064 0 0.00064 0 

May 
5.16 

 
26% 

0.00064      0.03 0.03064    0.5 

Jun 4.86 24% 0.00064      0.03 0.03064    0.6 

Jul 
2.12 

 
16% 

0.00064      0.03 0.03064    1.4 

Aug 
0.89 

 
12% 

0.00064      0.03 0.03064    3.3 

Sep 
0.89 

 
22% 

0.00064      0.03 0.03064    3.3 

Oct 
0.89 

 
25% 

0.00064 0 0.00064 0 

Nov 
0.89 

 
22% 

0.00064 0 0.00064 0 

Dec 0.89 22% 0.00064 0 0.00064 0 
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Month 

Table G-11: Water Balance 
Case 6  

Downstream of Chappasuy Intake 20% of the Monthly Average Flow, or 10% of the Annual average, Whichever is Larger 
 

Chappasuy e-flow (m3/s) 
Includes spilling from 

intake when flow is not 
sufficient for all turbines to 

be used or when flows 
higher than design flow 

E-flow % of mean 
monthly flow 

Household 
Requirements (m3/s) 
Based on average 

water use 

Average Irrigation 
Requirements (m3/s) 

Based maximum 
irrigation use 

Total Water 
Requirements 

(m3/s) 
% of e-flow 

required 

Jan 1.00 30% 0.00064 0 0.00064 0 

Feb 1.00 28% 0.00064 0 0.00064 0 

Mar 2.56 41% 0.00064 0 0.00064 0 

Apr 2.50 20% 0.00064 0 0.00064 0 

May 5.16 26% 0.00064      0.03 0.03064    0.5 

Jun 4.86 24% 0.00064      0.03 0.03064    0.6 

Jul 3.00 22% 0.00064      0.03 0.03064    1.0 

Aug 3.46 48% 0.00064      0.03 0.03064    0.8 

Sep 1.00 25% 0.00064      0.03 0.03064    3.0 

Oct 1.00 28% 0.00064 0 0.00064 0 

Nov 1.00 25% 0.00064 0 0.00064 0 

Dec 1.00 25% 0.00064 0 0.00064 0 
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Month 

Table G-12: Water Balance 
Case 7  

Downstream of Chappasuy Intake 30% of the Monthly Average Flow, or 10% of the Annual Average, Whichever is Larger 
Chappasuy e-flow (m3/s) 

Includes spilling from 
intake when flow is not 

sufficient for all turbines to 
be used or when flows 
higher than design flow 

E-flow % of mean 
monthly flow 

Household 
Requirements (m3/s) 
Based on average 

water use 

Average Irrigation 
Requirements (m3/s) 

Based maximum 
irrigation use 

Total Water 
Requirements 

(m3/s) 
% of e-flow 

required 

Jan 1.50 45% 0.00064 0 0.00064 0 

Feb 1.50 42% 0.00064 0 0.00064 0 

Mar 2.56 41% 0.00064 0 0.00064 0 

Apr 5.18 41% 0.00064 0 0.00064 0 

May 6.00 30% 0.00064      0.03 0.03064    0.5 

Jun 6.00 30% 0.00064      0.03 0.03064    0.5 

Jul 5.87 44% 0.00064      0.03 0.03064    0.5 

Aug 3.46 48% 0.00064      0.03 0.03064    0.8 

Sep 1.50 38% 0.00064      0.03 0.03064    2.0 

Oct 1.50 41% 0.00064 0 0.00064 0 

Nov 1.50 37% 0.00064 0 0.00064 0 

Dec 1.50 37% 0.00064 0 0.00064 0 
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Month 

Table G-13: Water Balance 
Case 8  

Downstream of Chappasuy Intake 30% of the Monthly Average Flow in the Highest Flow Months (May and June) and 20% in 
Other Months, or 10% of the Annual Average, Whichever is Larger 

Chappasuy e-flow (m3/s) 
Includes spilling from 

intake when flow is not 
sufficient for all turbines 

to be used or when flows 
higher than design flow 

E-flow % of mean 
monthly flow 

Household Requirements 
(m3/s) Based on average 

water use 

Average Irrigation 
Requirements (m3/s) 

Based maximum 
irrigation use 

Total Water 
Requirements (m3/s) 

% of e-flow 
required 

Jan 1.00 30% 0.00064 0 0.00064 0 

Feb 1.00 28% 0.00064 0 0.00064 0 

Mar 2.56 41% 0.00064 0 0.00064 0 

Apr 2.50 20% 0.00064 0 0.00064 0 

May 6.00 30% 0.00064      0.03 0.03064    0.5 

Jun 6.00 30% 0.00064      0.03 0.03064    0.5 

Jul 3.00 22% 0.00064      0.03 0.03064    1.0 

Aug 3.46 48% 0.00064      0.03 0.03064    0.8 

Sep 1.00 25% 0.00064      0.03 0.03064    3.0 

Oct 1.00 28% 0.00064 0 0.00064 0 

Nov 1.00 25% 0.00064 0 0.00064 0 

Dec 1.00 25% 0.00064 0 0.00064 0 
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444. Notwithstanding the above, the e-flows assessment has identified the potential for 
terraces reliant on flood waters to be impacted by low flows in certain reaches of the river.  
 
E-flows 
 
445. Background - As part of the EIA an E-flows Assessment and Management Plan has 
been prepared. The full assessment is presented in Appendix XIII. The following summarises 
the key findings of the assessment.  
 
446. Approach - There are no domestic regulations for environmental flow in Uzbekistan. 
The approach is based on a recent World Bank Good Practice Handbook, published in 2018, 
Environmental Flows for Hydropower Projects: Guidance for the Private Sector in Emerging 
Markets, and other international guidelines. It is consistent with the requirements of the 
Hydropower Sustainability Assessment Protocol. 
 
447. Design Flow - The project is not a storage project, and none of the intakes has any 
ability to store water. Each intake will operate to divert up to 15 m3/s of water, equivalent to 
the design flow of the powerhouses. Each powerhouse consists of four turbines with a design 
flow of 3.75 m3/s, and each of which may function with 40% of design flow i.e. 1.5 m3/s, so the 
lowest volume that can be diverted will be 1.5 m3/s. 
 
448. Impact Assessment - It was originally proposed that a minimum ‘environmental’ flow 
equivalent to 10% of the estimated annual average flow is provided downstream of each 
intake, i.e. 0.72 m3/s at Rabat, and 0.89 m3/s at Chappasuy. The e-flows assessment identified 
and described the potential impacts of this on the uses, values and services of five affected 
reaches. The e-Flows assessment is based on the delineation of the following river reaches, 
defined on the basis of the river system and proposed project infrastructure: 

 Reach 1 Rabat intake to the Rabat powerhouse (approx. 3.6 km) 

 Reach 2  Rabat powerhouse to the Chappasuy intake (approx. 1.7 km) 

 Reach 3 Chappasuy intake to the confluence with the Tamshush (approx. 7.3 km) 

 Reach 4 Tamshush confluence to Tamshush powerhouse (under 1 km) 

 Reach 5 Tamshush powerhouse to Hisorak reservoir (approx. 6 km). 
 
449. Reaches 1, 3 and 4 are dewatered by the project. Reach 2 is the section at the village 
of Yakkakhona between the Rabat and Chappasuy projects (and is where the Rabat tributary 
joins the Aksu), and Reach 5 is downstream. 
 
450. Impacts are identified for the uses, values and services of Reaches 1-5 as follows, and 
summarized in Table G-14: 

 Terraces reliant on flood waters; 

 Aryk and Piped Irrigation; 

 Mini-hydro Stations and Mills;  

 Use of Water for Domestic Purposes and Livestock; 

 Fish Biodiversity and Fisheries; 

 Riparian Mammal and Bird Biodiversity 
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Table G-14: Impacts on Uses, Values and Services on a Reach-by-Reach Basis (XX = 
major impact, X = impact, - = no impact) 

Reach Key changes 
in flow 

Terraces 
reliant 
on flood 
waters 
 

Aryk 
and 
Piped 
Irrigation 

Mini-
hydro 
Stations 
and 
Mills 

Use of 
Water for 
Domestic 
Purposes 
and 
Livestock 

Fish 
Biodiversity 
and 
Fisheries 

Riparian 
Mammal 
and Bird 
Biodiversity 

1 Rabat intake 
to the Rabat 
powerhouse 

Significantly 
reduced and 
irregular 
flows 

X X - - XX XX 

2  Rabat 
powerhouse to 
the 
Chappasuy 
intake 

No change; 
flows as pre-
project 

- - - - - - 

3 Chappasuy 
intake to the 
confluence 
with the 
Tamshush 

Significantly 
reduced and 
irregular 
flows 

X X X X XX X 

4 Tamshush 
confluence to 
Tamshush 
powerhouse 

Significantly 
reduced 
flows, 
mitigated in 
summer 
months due 
to Tamshush 
inflows 

X - - X - - 

5 Tamshush 
powerhouse to 
Hisorak 
reservoir 

No change; 
flows as pre-
project 

- - - - - - 

 
451. Analysis of Options to Avoid, Minimize and Mitigate Impacts. The EFlows assessment 
considered the following options: 

 Case-1: Without project 

 Case-2: With project, E-flow at 10% of annual average flow at the headwork (i.e. the option 
considered in the above impact assessment) 

 Case-3: With project, E-flow at 20% of annual average flow at the headwork 

 Case-4: With project, E-flow at 30% of annual average flow at the headwork 

 Case-5: With project, E-flow at 10% & Riverbed deepening (2m width x 0.2m depth). 

 Case-6: 20% of the monthly average flow, or 10% of the annual average, whichever is 
larger; 

 Case-7: 30% of the monthly average flow, or 10% of the annual average, whichever is 
larger; 

 Case-8: 30% of the monthly average flow in the highest flow months (May and June) and 
20% in other months, or 10% of the annual average, whichever is larger. 

 
Cases 6-8 were then rounded up (mostly, to the nearest 0.5 m3/s) to give proposed monthly 
minimum flows, which are the same at Rabat and Chappasuy intakes. 
 
452. Case-2 and Case-5 are economically viable, Case 5 has been excluded from 
consideration due to the potential impacts of riverbed deepening on ecology. Case-3 is 
probably not, taking into account hydrological uncertainty, and Case-4 is definitely not 
economically viable. 
 
453. Cases 6, 7 and 8 are expected to generate 82.61, 71.72, and 80.37 GWh respectively, 
whilst they are required to generate 81.36 GWh for the project to be economically feasible out 
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of the three additional options. Therefore, from an economic standpoint, only Case 2 and Case 
6 are considered viable. Case-8 would be economically viable if tariffs are expected to 
increase in future. 
 
454. Instream Flow Incremental Methodology (IFIM) Methodology - IFIM evaluates the 
effects of incremental changes in discharge on channel structure, water quality, temperature, 
and availability of suitable microhabitat for selected target aquatic species. Cross sections (i.e. 
river profiles) of the river are necessary to determine the depths and volume of water. Reach 
3 (Chappasuy intake to the confluence with the Tamshush) was selected for the measurement 
of cross sections, as it is most affected by potential impacts. Its upper part, immediately 
downstream of the intake site was selected as it is representative of the river channel 
throughout the valley. Twelve (12) cross-sections of the river were plotted using topographic 
maps.  
 
455. In order to obtain water depth and velocity for the above minimum flow options, HEC-
RAS modeling was used to plot velocity distribution in the river cross sections. In the IFIM 
methodology, a ‘Suitability Index’ (SI) is then determined based on water depth and velocity. 
As there is no existing SI data for the target species N.stoliczkai or S.intermedius, SI data of 
Tribolodon hakonensis was used, as it is of similar size and behavior to S.intermedius. 
N.stoliczkai is expected to have similar habitat requirements as S.intermedius. 
 
456. The full results of the IFIM analysis are presented in Appendix VII: Verification of River 
Maintenance Flow with IFIM Approach. Its conclusions are: 

 For adult fish, habitat suitability declines in direct proportion to the extent of reduction from 
pre-project flows, with a 30% minimum flow being most suitable, and 10% least suitable. 
The modification of the river channel in “Case-5” has no effect; and 

 For larval fish, Cases 2-4 increase habitat suitability during the summer peak in flows (as 
flows are reduced), but decrease suitability in winter (as flows are too low), and make little 
difference in spring and autumn; Case-5 improves suitability through the year, except in 
summer. 

 
Figure G-5: Initial IFIM Results: Sum of Habitat Suitability for Adult and Larval Fish 

 
Further IFIM analysis of Case-6 and Case-8 was undertaken by obtaining a sum of habitat 
suitability by interpolating the monthly indices obtained in the initial IFIM analysis. The results 
are summarized in Error! Reference source not found. and the key conclusions are: Case 
2 has a higher total habitat suitability index for larval compared to Case 6. Meanwhile, Case 6 
has a higher index for adult compared to Case 2. Grand total of habitat suitability indices of 
both adult and larval suggests that Case 6 has higher total index (221=191+30) compared to 
Case 2 (206=165+41). In addition, Case 6 has more advantages as follows: 

 changes in flows in spring and autumn are less abrupt; 
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 the length of the high flows season is extended; and 

 a summer peak in flows is provided, even in the driest years. 
 
457. As the result, Case 6 is proposed as the minimum flow released to the river for this 
project. 
 

Figure G-6: Additional IFIM Results: Sum of Habitat Suitability for Adult and Larval 
Fish 

 
 
 
458. Pre-mitigation impact significance relating to impacts of reduced flow on fish was 
deemed to be moderate as neither of the affected fish species are of conservation concern. 
The above figures show that the habitat suitability decrease (for adult fish) is halved with the 
proposed e-flows. Accordingly, this reduces the impact significance to minor. 

 
Pollution from Equipment and Machinery 
 
459. Oil leaks from the engine room might cause water pollution. Turbines and 
hydrogenerators have oil lubricated bearings. If the moving parts runout and seals fail, traces 
of oil can get into the water passing through the turbine. 
 
Natural Springs 
 
460. If the spring water discharge points are located in unsuitable places, people will not be 
able to use them when water in the Aksu is unsuitable. Wildlife might lose wetland ecosystem 
– this is dicussed further under Biodiversity impacts. 
 
Sedimentation 
 
461. In the operational stage, sediments will be captured upstream of the intake weir and/or 
in the sand settling basin. The sediment will be flushed during the high flow season by 
operating sand flushing gates equipped at the intake weir and/or sand settling basin. 
 
462. As seen in Table G-15, the maximum water depth and the average water flow of the 
released flow in the river in June is approximately 70-80% of the flow without the project. 
Accordingly, it is expected that this flow will transport sediments downstream during this 
period. 
 
463. The total sedimentation volume flushed during the year will be the same during the 
operational period as the baseline situation. However, the flushed sediment will not be 
distributed over the same period as the current natural situation.  
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464. This will result in the river bed immediately downstream of the weir being higher that it 
is currently with its level decreasing gradually as it goes more downstream. This will affect fish 
habitat and water intake location of the irrigation Ayarks along the river.  
 

Table G-15: Hydraulic Examination Result 
Month Case Discharge (m3/s) Depth  

at the max.(m) 
Velocity 

at average (m/s) 

March Before project   5.02 0.57 1.40 

 Operation*   1.00 0.38 0.96 

June Before project 23.99 1.14 2.15 

 Operation   9.58 0.89 1.70 

September Before project   5.84 0.60 1.46 

 Operation   0.89 0.36 0.94 

December Before project   2.93 0.45 1.22 

 Operation   0.89 0.36 0.94 
With project, E-flow at 10% of annual average flow at the headwork. 

 
G.3.2.2 Mitigation and Management Measures  

Pre-construction Phase 
 
465. As part of his SEMP prepared prior to the commencement of works, the Contractor will 
prepare the following plans: 
 
466. Surface Water Management Plan - to meet the discharged water quality standards. 
The Contractor will ensure the following conditions are met within the Plan: 

 Disposal of materials such as, but not limited to, lubricating oil and onto the ground or 
water bodies will be prohibited. 

 Liquid material storage containment areas will not drain directly to surface water. 

 Lubricating and fuel oil spills will be cleaned up immediately and spill clean-up materials 
will be maintained at the storage area. 

 Construction and work sites will be equipped with sanitary latrines that do not pollute 
surface waters and are connected to septic tanks, or waste water treatment facilities. 

 Discharge of sediment-laden construction water directly into surface watercourses will be 
forbidden. Sediment laden construction water will be discharged into settling lagoons or 
tanks prior to final discharge. 

 Washing out concrete trucks at construction sites will be prohibited unless specific 
concrete washout areas are provided for this purpose at the construction site. The 
washouts should be impermeable and emptied when 75% full. 

 Spill clean-up equipment will be maintained on site (including at the site maintenance yard 
and vehicle fueling areas).  

 The following conditions will be implemented to avoid adverse impacts due to improper 
fuel and chemical storage: 

 Fueling operations will occur only within containment areas. 

 All fuel and chemical storage (if any) will be sited on an impervious base within a bund and 
secured by fencing. The storage area will be located away from any watercourse or 
wetlands. The base and bund walls will be impermeable and of sufficient capacity to 
contain 110 % of the volume of tanks. 

 Filling and refueling will be strictly controlled and subject to formal procedures and will take 
place within areas surrounded by bunds to contain spills / leaks of potentially 
contaminating liquids. 

 All valves and trigger guns will be resistant to unauthorized interference and vandalism 
and be turned off and securely locked when not in use. 

 The contents of any tank or drum will be clearly marked. Measures will be taken to ensure 
that no contaminated discharges enter any drain or watercourses. 
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 Disposal of lubricating oil and other potentially hazardous liquids onto the ground or water 
bodies will be prohibited. 

 Should any accidental spills occur immediate clean-up will be undertaken and all cleanup 
materials stored in a secure area for disposal to a site authorized to dispose of hazardous 
waste.  

 
467. Spring Diversion Management Plan - The spring diversion route and discharge 
points will be carefully selected from both people and wildlife point of views. In order to achieve 
this the Contractor, his Ecological Clerk of Works and the Engineer will undertake community 
meetings with spring water users whilst developing the plan. The consultations will indicate 
the exact routes and discharge points for the spring water. Proposed locations for the spring 
diversions are shown in the figures below but they will be subject to change based on the 
consultations and recommendations from the Ecological Clerk of Works.   
 

Figure G-7: Spring Diversion Plan  / Location 1 
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Figure G-8: Spring Diversion Plan / Location 2 

 
 

Figure G-9: Spring Diversion Plan / Location 3 

 
 
468. A tube well and water pump will be constructed to take goundwater to the new water 
drawing area. The following picture is a sample image of a water drawing place. Water will not 
be stored at the site.  
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Picture G-2: Sample image of diverted water drawing area 

 
Source: Kakitagawa, Japan (https://chima.cookpad-blog.jp/articles/398981) 

 
469. Water Use Efficiency Plan – The plan will outline how the Contractor intends to 
efficiently use water during the construction phase including methods for water re-use.  
 
470. Irrigation System Method Statements – For each construction area where irrigation 
systems will be impacted the Contractor will prepare method statements for the management 
of works in these areas. The method statements will map the irrigation channels in the affected 
area clearly showing which ones will be impacted by construction works. The method 
statement will describe how the schedule for works in each location and provide a plan to 
ensure that all irrigation systems remain operational during the construction phase. This can 
be achieved by re-routing irrigation channels, or by installing temporary pumps to divert water 
supply to irrigated areas. The plan will be developed by the Contractor and will require the 
approval of the local land owner and the Engineer before works can commence. 
 
471. E-flows - The following studies and surveys will commence as soon as possible and 
continue through the pre-construction and construction stages: 

 Continuous automated collection of flow data at the Rabat and Chappsuy intake sites. This 
will improve the hydrological record of both sites, and enable calibration of the 
Khazarnova/Gissarak and tank model data series; 

 Updated e-flows assessment and economic analysis. On the basis of improved 
hydrological understanding, review and updating of the e-flows assessment and economic 
analysis, prior to operation, to confirm the above proposed monthly minimum flows regime 
or confirm an alternative variable flow (such as Case-8), taking account of ecological and 
economic objectives; 

 Additional baseline fish species surveys, IFIM analysis, and fish passage design. 
Additional surveys of fish in Spring, Summer and Autumn seasons to establish a clearer 
understanding of migration and spawning locations. Quality assurance of the IFIM analysis 
by a specialist experienced in the use of habitat availability modeling. Additional review of 
fish passage design that is most suitable for these species; 

 Additional Otter surveys to confirm / refute its presence, and propose any additional 
mitigation measures if relevant; 

 Consultation with local and national stakeholders on the e-flow assessment and 
management plan to finalize the selection of an e-flow regime. 
 

472. Responsibilites and timeframes for these tasks are provided in the EMP.  
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Construction Phase 
 
Surface Water Use 
 
473. During the construction phase a water bowser will take water from the natural springs 
and supply domestic water to the villagers near the two drawing points which will be 
temporarily impacted during construction. If the water volume from the springs is inadequate 
river water of the Aksu upstream of the Rabat intake will be the source. 
 

Figure G-10: Water source of the domestic drinking water 

  
 
 
Surface Water Pollution 
 
474. The Contractor will strictly implement the Surface Water Management Plan. In 
addition, to prevent contamination by human waste, construction of cesspool toilets with 
accumulative metal tanks is required, the filling of which requires the transportation to the city 
treatment facilities of Shakhrisabz. The Contractor will also routinely monitor water discharge 
from work sites, such as water from vehicle washing bays.  
 
Disruption of Irrigation Systems 
 
475. In the first instance the Contractor should, where practical, aim to work in areas of 
irrigation systems outside of the cropping seasons. Where this is not possible, during the 
construction phase the Contractor will be obliged to ensure that all irrigation systems in the 
project area are not disrupted by construction works by following his Irrigation System 
Protection Method Statements. 
 
Operational Phase 
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Waste Water 
 
476. There are almost no households or businesses that discharge wastewater into the river 
in the dewatered reaches, except in one location i.e. at the settlement of Hisorak, which is 
immediately upstream of the Tamshush powerhouse. However, it is not expected that any 
impact on water quality will be significant as the volumes of wastewater could not be greater 
than the volumes of water supply extracted from this part of the river (there is no other supply) 
and that is shown to be less than 1% of the minimum flow.  
 
E-flows 
 
477. Uzbekhydroenergo will provide the following minimum flows (Table G-16) downstream 
of both Rabat and Chappasuy intakes, throughout the operation of the project. This is based 
on approximately 20% of monthly average flows, or 10% of annual average flows, whichever 
is higher. 
 
478. The actual flows downstream of each intake may be higher than this at time, when flow 
is not sufficient for all turbines to be used or when flows are higher than the total design flow. 
 
479. Uzbekhydroenergo will also review the minimum flow regime in response to additional 
analysis (as outlined above) and the results of monitoring. In the immediate, pre-construction 
period, further analysis will be undertaken of varying the minimum flow regime further (30% of 
the monthly average flow in the highest flow months of May and June and 20% in other 
months, or 10% of the annual average, whichever is larger). 
 

Table G-16: Environmental Flow Commitment for Rabat and Chappasuy 
Month Minimum Flow (m3/s) 

Jan 1 

Feb 1 

Mar    1.5 

Apr    2.5 

May 4 

Jun 4 

Jul 3 

Aug 2 

Sep 1 

Oct 1 

Nov 1 

Dec 1 

 
480. Specific measures for each reach of the river include: 

 In Reach 1 (Rabat intake to the Rabat powerhouse), Reach 3 (Chappasuy intake to the 
confluence with the Tamshush), and Reach 4 (Tamshush confluence to Tamshush 
powerhouse) the following measures shall be applied: 

o Provision or financing of new irrigation systems for farmers with terraces affected 
by the loss of high summer flows; 

o Provision or financing of small water storage facilities for cropped areas and 
gardens, and for the provision of water for livestock; 

o Relocation of intakes of existing aryk and piped irrigation systems, if necessary, to 
continue to obtain water; and 
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o Flushing of sediment to be undertaken regularly (annually) to minimize sudden 
sediment plumes, and at the beginning of high flows to minimize disruption of fish 
upstream migration and spawning. 

 In Reach 4 (Tamshush confluence to Tamshush powerhouse): 
o Advise the government that the location of any extraction points for the proposed 

piped water supply system should be located downstream of the powerhouse to 
avoid any cumulative impact with the project. 

 In all reaches: 
o As part of a program to maintain fisheries, the removal of the accumulation of 

sediment where it may limit fish movement, and minor modifications to the river 
channel to allow fish passage. 

 
481. Further, Uzbekhydroenergo will: 

 Avoid abrupt changes in flow during operations, for example with start and stop of 
individual turbine’s operation; and 

 Ensure a gradually increasing e-flow in the downstream dewatered reaches during Spring, 
and a gradually decreasing flow during Autumn. 
 

482. In addition, the economic viability of increasing minimum flows will be re-assessed at 
regular intervals (every 2 years) by Uzbekhydroenergo, taking into account any increased 
tariffs, and if economically-feasible as well as ecologically- or socially- necessary, minimum 
flows will be increased. 
 
Monitoring and Adaptive Management 
 
483. There is a high degree of uncertainty in the downstream flow analysis, requiring a 
program of adaptive management by Uzbekhydroenergo to manage social and ecological 
impacts. There is hydrological uncertainty, and uncertainty in river sedimentology, the habitat 
requirements of the target fish species, and the presence and requirements of fish-eating 
riparian fauna, especially Otter. 
 
484. Adaptive management will require comprehensive monitoring, and a mechanism for 
response to monitoring results. Table G-17 includes monitoring commitments.  
 

Table G-17: Monitoring Commitments 
 Monitoring Response 

Flows  Continuous, automatic flow 
monitoring downstream of the 
Rabat and Chappasuy intakes; 

 Maintenance of infrastructure for 
minimum flows; 

 Cessation of extraction at any intake if 
minimum flow infrastructure is not 
functioning; 

Sediment  Sediment accumulation 
identified through regular 
community consultation, and 
through biannual fish habitat 
monitoring; 

 Physical removal of accumulated 
sediment; 

 Minor modification of river morphology to 
enable fish passage; 

Fish species 
and 
migration 

 Improved pre-construction 
baseline and biannual 
monitoring of fish species for at 
least 3 yrs after operation, to 
establish presence and 
upstream and downstream 
movement (and its timing); 

 Maintenance of infrastructure for fish 
passage  

 If practical, channel modification 
downstream of the intakes to ensure 
sufficient surface flows for fish passage; 
construct resting pools for migrating fish 
with annual maintenance; 

 Trap-and-transport measures if the 
passes are found to be ineffective; 

 Control of invasive fish species if found; 
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 Monitoring Response 

Spawning  Annual surveys to identify the 
locations of spawning areas of 
fish species; 

 Protection and maintenance of spawning 
areas; 

Riparian 
piscivorous 
species 

 Baseline and annual monitoring 
of the key riparian species, 
including Otter and Brown 
Bear; 

 Bear encroachment into 
orchards and cropped areas, 
and associated human-widlife 
conflict will be identified through 
regular community consultation. 

 Measures to conserve these species 
(e.g. hunting prevention) if found to be 
declining; 

 Irrigation of forage areas for the Brown 
Bear in Reach 1 to reduce bear raids into 
people’s gardens and orchards. 

 
Water Use 
 
485. As noted in the water balance provided above, even with the proposed Case 6 e-flow, 
there is enough flow in the river throughout the year to ensure that all domestic water 
requirements are met, including the requirements for potable water.  
 
486. In addition to this, to further safeguard water quality, the Government of Uzbekistan, 
through its design institute is conducting a feasibility for a water supply project for the Hisorak 
village. The project is planned only to supply water for drinking and domestic needs, not for 
livestock or watering of land plots. The main purpose of the project will be to provide a 
centralised water supply network in Hisorak thereby reducing the time spent collecting water 
from the Aksu and the requirement for storing the water. In addition, the project plans to 
provide year round domestic water meeting national drinking water standards (as noted above, 
the during the spring time the water in the Aksu is often not suitable for drinking due to its high 
sediment levels). This project is still at the planning phase.  
 
487. The water balance also indicates that the amount of water required for irrigation in the 
project area will not have a significant drawdown on the proposed e-flow. However, several 
areas along the river watered by seasonal floodplain inundation by the Aksu river. These range 
in length and all are poplar plantations, but some also include fields for livestock and small-
scale cropping. As noted above, provision or financing of new irrigation systems for farmers 
with terraces affected by the loss of high summer flows will be provided by the project.  
 
488. Further, several irrigation systems and irrigated land areas will be destroyed during the 
construction works to make way for the pipeline and other project components. These areas 
have been identified in the LARP and a mechanism provided to compensate for these losses.  
 
Surface Water Pollution 
 
489. To drain turbine oil from hydraulic aggregates, special tanks will be installed in the 
buildings of HPPs in the downstream, designed for the maximum oil volume of one of the 
hydraulic aggregate units. To clean the oil a mobile treatment facility will be included. The 
automatic monitoring system for the state of hydrogenerators will ensure control and 
economical use of water in the technical service water supply system. 
 
Domestic waste water Contamination 
 
490. To prevent contamination by human waste, construction of cesspool toilets with 
accumulative metal tanks is required, the filling of which requires the transportation to the city 
treatment facilities of Shahrisabz. 
Sedimentation 
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491. Flushing of sediment to be undertaken regularly (annually) to minimize sudden 
sediment plumes, and at the beginning of high flows to minimize disruption of fish upstream 
migration and spawning. 
 

Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation 
Residual Impact 

Significance 
after Mitigation 

Construction Phase 

Medium The water efficiency plan will reduce the water 
consumption. Some water evaporation by dust control 
cannot be avoided. Some minor pollution impacts and 
impacts to wetlands and irrigation systems may still occur 
in the construction phase despite the preparation of the 
recommended management plans and method 
statements. Accordingly, measures have been provided 
to deliver water via a water bowser from upstream of the 
intake of Rabat and supply domestic water to the villagers 
near two potentially affected drawing points. If the water 
is too turbid, the spring water will be the source for the 
water bowser. Consultations with local population 
regarding the natural springs and avoidance of working in 
these areas during their peak usage should limit the 
potential for water use impacts.  Residual impacts will be 
low / medium. 

Low / Medium 

Operational Phase 

High Environmental flow will be reduced during operation 
period, however, the proposed e-flow is variable 
throughout the year, thereby reducing  potential impacts 
on the ecology of the river .  Water supply for irrigation 
and personal consumption should still be adequate even 
with the proposed e-flow. Spring  diversions are planned 
which will ensure continued provision of water during 
periods of high turbidity in the Aksu. Annual flushing of 
sediments will limit the potential negative impacts to the 
river, the timing of which will be closely managed.  
However, there may be some impacts to seasonally 
inundated land parcels which are used to grow poplar and 
some other crops. Simple mitigation measures have been 
proposed to address this issue along with other minor 
impacts that may occur to irrigation systems. Residual 
impacts to hydrology are therefore considered to be Low 
/ Medium 

Low / Medium 

 
G.3.3 Natural Hazards and Processes 

G.3.3.1 Potential Impacts from Natural Hazards 

492. The following table summarizes the key potential natural hazard impacts and indicates 
potential impact significance using the methodology outlined in Section G.2. 
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Table G-18: Impact Screening – Natural Hazards and Processes 
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C Mudflow Nearby 
communities 

L L M L MOD L/F Intermediate M Possible M 

C Rock fall Nearby 
communities 

L L M L MOD L/F Intermediate M Possible M 

C Erosion  Nearby 
communities 

L L M L MOD L/F Small M Possible M 

O Mudflow, 
Rick fall, 
Erosion 

Nearby 
communities 

L L M L MIN L/F Small L Possible L 

O Flood risk 
by weirs 

Nearby 
communities 

L L L L MIN L/F Small L Unlike L 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: 
Low Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: 
Definitely / POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  

 
Construction Phase Impacts 
 
Rock fall 
 
493. Access road rehabilitation, Earth work, and Blasting might be a trigger of rock fall. The 
rocks might falling onto the people or cars traversing on the road. High risk places are roads 
near the steep slopes more than 45 degree. The high-risk rock fall areas are shown in red in 
the following maps. 
 

Figure G-11: High risk mudflow and rock fall areas (Rabat) 
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Figure G-12: High risk mudflow and rock fall areas (Chappasuy) 

 
Figure G-13: High risk mudflow and rock fall areas (Tamshush) 

 
 
Mudflow 
 
494. Mudflow might occur during heavy rain. The high-risk areas are the roads near the 
gravelly screes. 
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Flooding  
 
495. Pondages are planned for Rabat and Chappasuy. As far as water diversion the 
flooding risk will not be changed during construction.  
 
G.3.3.2 Mitigation and Management Actions 

Pre-construction Phase 
 
496. The following plans will be prepared by the Contractor as part of the SEMP: 

 Rock Fall Prevention Plan. At a minimum, the plan will include requirements for Pre-work 
surveys and risk assessment to identify any areas significant risk of rock fall may occur a 
plan for the removal of unstable rocks and a plan to manage the potential risk of rocks 
falling during the construction and operational phase of the project, including traffic 
management requirements.  

 Mudflow Protection Plan. The plan will map potential mudflow areas and provide 
procedures for evacuation of work areas in the event of mudflows. The plan will include 
the implementation of an alarm system to warn workers and local community of the 
potentially significant mudflow events.  

 
Construction Phase 
 
Rock fall 
 
497. The Contractor will implement his Rock fall protection Plan. During construction the 
Contractor will remove unstable rocks and demarcate areas (using fencing or other methods) 
that are considered a rock fall risk zone for his staff and the local community. Unstable areas 
will be stabilized by methods selected by the Contractor and approved by the Engineer, such 
as protective wire mesh. Traffic controllers will be allocated at the high-risk rock fall points to 
stop traffic during any potentially high risk vibration work. Contractors staff will be provided 
with training warning on the risks of rock falls and the potentially dangerous areas.  
 
Mudflow 
 
498. The Contractor will implement his Mudflow protection Plan. Pass-through structures 
(laying of metal pipes) under the road or concrete trays (overflows) will be provided in areas 
identified by the plan to reduce the impact. Contractors staff will be provided with training 
warning on the risks of mudflows and the potentially dangerous areas. 

Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation 
Residual Impact 

Significance 
after Mitigation 

Construction Phase 

Moderate It is not possible to entirely prevent mudflow but 
identification of the risk and alarming system will reduce 
the impact. Implementation of the rock fall protection plan 
and other measures such as stabilizing potentially risk 
prone areas will limit the impacts of rock fall during the 
construction phase.   

Minor 

Operational Phase 

None None anticipated   None 
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G.3.4 Soils 

G.3.4.1 Potential Impacts to Soils 

499. The following table summarizes the key potential impacts to soils and indicates 
potential impact significance using the methodology outlined in Section G.2. 
 

Table G-19: Impact Screening – Soils 
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C Soil erosion 
on unstable 
slopes 
caused by 
poor 
construction 
works / 
design. 

Nearby 
communities 
/ Water 
bodies 

L M M - MOD M/F SMALL MED POSS M 

C Soil 
contamination 
via spills and 
leaks of 
hazardous 
liquids from 
construction 
camps. 

Soil / Water 
bodies / 
Ground 
water 

L M L M MOD M/F SMALL MED DEF M 

C Loss of 
Topsoil 

Nearby 
communities 
/ Terrestrial 
wildlife 

L M M - MOD MT SMALL MED DEF M 

O Leaks of 
turbine oil, 
fuel, 
insulating oil, 
and septic 
tanks 

Nearby 
communities/ 
wildlife 

L H L M MOD MT Small MED POSS M 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: 
Low Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: 
Definitely / POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  

 
Construction Phase Impacts 
 
Loss of Topsoil  
 
500. The geology and topography of the project area means that there are few areas of 
productive topsoils that will be affected by project works. Those areas that are impacted are 
generally in irrigated areas. Where construction works, such as pipeline laying, some topsoils 
will need to be removed, temporarily. Construction vehicles working in these areas could also 
compact topsoils which has a negative impacts in terms of the permeability of the soils and 
increasing run-off.  
 
Erosion  
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501. It is possible, that without adequate protection measures soil erosion could occur on 
embankments where the road has been rehabilitated or slopes cut for the placement of the 
water pipeline.  
 
 
Contamination Due to Spills or Hazardous Materials  
 
502. Potential soil contamination is a possibility resulting from poorly managed fuels, oils 
and other hazardous liquids used during the project works. 
 
Operational Phase Impacts 
 
503. Possible oil contamination of subsoils, surface and ground waters from oil in 
transformers may occur. 
 
G.3.4.2 Mitigation and Management Measures 

Pre-construction Phase 
 
504. The following documents and plans will be prepared by the Contractor and included in 
the SEMP: 

 Hazardous Material Management Plan – The plan will include measures for the 
management of hazardous liquids, such as oil and fuel.  

 Waste Management Plan – Including measures for the safe handling, storage and 
disposal of hazardous wastes, both solid and liquid types.  

 Soil Management Plan – will include measures for the mitigation and management of soil 
erosion, soil contamination and impacts to topsoils.  

 
Construction Phase 
 
Soil Erosion  
 
505. During construction, the Contractor will be responsible for ensuring re-vegetation of 
exposed areas that have been cut or excavated during the works including; (i) selection of fast 
growing and grazing resistant species of local grasses and shrubs; (ii) immediate re-vegetation 
of all slopes and embankments if not covered with gabion baskets; (iii) placement of fiber mats 
to encourage vegetation growth.  
 
506. The Engineer and the Contractor will both be responsible for ensuring that 
embankments and slopes are monitored continuously during construction for signs of erosion.  
 
Topsoil  
 
507. Regarding soil compaction, the Contractor will confine operation of heavy equipment 
within the project corridor, as much as possible, to avoid soil compaction and damage to 
privately owned land. If in case private lands are disturbed, the Contractor should promptly 
inform the owner and agree on the ways to remedy the situation. 
 
Contamination Due to Spills or Hazardous Materials 
 
508. The Contractor, with oversight from the Engineer, will ensure that: 

 All fuel and chemical storage (if any) will be sited on an impervious base within a bund and 
secured by fencing. The storage area will be located away from any watercourse or 
wetlands. The base and bund walls will be impermeable and of sufficient capacity to 
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contain 110% of the volume of tank (or one tank if more than one tank is located in the 
bund). 

 The construction camp maintenance yard will be constructed on impervious hardstanding 
with adequate drainage to collect spills, there will be no vehicle maintenance activities on 
open ground. 

 Filling and refueling will be strictly controlled and subject to formal procedures. Drip pans 
will be placed under all filling and fueling areas. Waste oils will be stored and disposed of 
by a licensed contractor. 

 All valves and trigger guns will be resistant to unauthorized interference and vandalism 
and be turned off and securely locked when not in use. 

 The contents of any tank or drum will be clearly marked. Measures will be taken to ensure 
that no contaminated discharges enter any soils. 

 No bitumen drums or containers, full or used, will be stored on open ground. They will only 
be stored on impervious hardstanding. 

 Areas using bitumen will be constructed on impervious hardstanding to prevent seepage 
of oils into the soils. 

 No bitumen drums or containers, full or used, will be stored on open ground. They will only 
be stored on impervious hard standing. 

 Areas using bitumen will be constructed on impervious hard standing to prevent seepage 
of oils into the soils.  

 
509. The project provides the construction of an oil receiver under each transformer, which 
is a concrete pit and is calculated from the ability to accept the full volume of oil, as well as the 
oil pan, which is connected to the oil receiver oil pipeline. The oil pan is calculated on the 
simultaneous reception of an emergency oil drain from the transformer, the fire extinguishing 
water of the transformer, rain and melt water, and the reception of an automatic fire 
extinguishing of the hydro-generator in case of an emergency associated with fire. With the 
planned cleaning action after the fire extinguishing of the oil-water emulsion, the concentration 
of water entering the river will not exceed the maximum permissible concentration of oil 
products in water bodies for fisheries.  
 

Residual Impacts 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation 
Residual Impact 
Significance after 

Mitigation 

Construction Phase 

Medium A number of mitigation and management measures are 
proposed for Hazardous material and soil contamination. 
As far as it is properly monitored and managed, leakage 
risk will be reduced. 

Low 

Operational Phase 

Medium A number of mitigation and management measures are 
proposed for Hazardous material and soil contamination. 
As far as it is properly monitored and managed, leakage 
risk will be reduced. 

Low 

 
G.4 Biodiversity 

510. As outlined previously, the project Area is not considered particularly unusual 
regionally in the context of the habitats and species that it supports.  It is however located 
within a broader landscape that is:  

 included within the Central Asian Mountains global biodiversity hotspot. 

 Immediately adjacent to an internationally important KBA and IBA  
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 Within 10km of two National Parks 32. 

 Within a wider area know to support endemic and endangered species of flora and 
fauna.  

 
Sources of Impacts 

511. The primary impact associated with the project is the change in the quality and quantity 
of the aquatic habitats of the Aksu River and associated watercourses. This includes the 
creation of new ponds above the weirs at Rabat (1.38 ha) and Chappasuy (1.65 ha).   Whilst 
the ponds will result in associated loss of terrestrial habitats they will also create new wetland 
habitat which if carefully planned may be beneficial for aquatic and semi-aquatic species such 
as otter.  
 
512. Impacts on water levels and quality per se are addressed under “hydrology” above but 
the kock-on impacts of these changes on the ecology of the river are addressed below.   
 
513. Other impacts are associated with the construction and operation of the supporting 
infrastructure (including roads and power lines) as well as disturbance, notably during 
construction.   
 
514. Generic impacts during construction include both terrestrial vegetation loss and 
disturbance associated with noise, vibration and human activities for approximately three 
years. These will affect the local ecosystem both directly and indirectly (e.g. by reducing 
wildlife access to the Aksu river). Impacts during operation include river water reduction and 
loss of fish and aquatic resources. Potential sources of impact associated with the construction 
and operation of the proposed project were elaborated further during the projects scoping 
study and are listed below as well as discussed in more detail in the following sections. 
 

Table G-20: Initial Assessment of Potential Sources of Impact 

Source of Impact Receptors (core) 
Potential Impacts & Specific 

Sensitivities 

Impacts from in-channel works 

including habitat loss, direct 
mortality and impacts on water 
quality (eg sediment 
mobilisation)   

In-channel plants and 
animals (eg invertebrates, 
fish). Species feeding on in-
channel fauna (eg otters) 

Loss of vegetation, 
fragmentation, disturbance, 
direct mortality.  Associated 
faunal impacts including 
disturbance and direct 
mortality.Secondary impacts to 
predators from loss of food.  

Habitat Loss associated with 
clearance of the terrestrial 
project footprint (including 
transmission corridor,  
compounds &  

spoil disposal sites) and creation 
of new flooded areas  

Terrestrial and riparian 
habitats & flora. Associated 
fauna including breeding, 
feeding and resting species 
of birds; mammals, reptiles 
invertebrates;  

Loss of vegetation, 
fragmentation, disturbance, 
direct mortality.  Associated 
faunal impacts including 
disturbance and direct 
mortality. 

Disturbance impacts eg from 
vehicle movements (including 
transport of people and 
equipment) and use of 
machinery and equipment 

Fauna from terrestrial 
habitats including mammals 
and birds. Impacts of dust 
on plants. 

Disturbance from noise, direct 
mortality due to Road Traffic 
Accidents (RTAs) degradation 
of habitats from compaction 
dust and vegetation 

                                                
32 Activities and developments are possible in such sites as long as potential project related impacts  have been 

identified and the mitigation hierarchy applied so that impacts from the project will not compromise the integrity, 
conservation objectives and/or biodiversity importance of the area. Additional programmes, should also be 
implemented as appropriate, to promote and enhance the conservation objectives of the protected area. 
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Source of Impact Receptors (core) 
Potential Impacts & Specific 

Sensitivities 

destruction. Ingress of non-
native invasive species. 

Direct effects on less mobile 
species such as reptiles and 
amphibians. Relocation of 
more mobile species. 

Disturbance and pollution 
impacts from working 
compounds and camps  

(including production of wastes 
and indirect worker pressure). 

Terrestrial and riparian 
habitats;  associated fauna 
including impacts from 
hunting pressures.  

Disturbance of fauna 
(especially breeding), 
degradation and pollution of 
habitats, direct mortality 
through illegal hunting and 
fishing. 

Water abstraction eg for cement 
production, dust control 

Riparian habitats and 
associated terrestrial and 
aquatic species  

Degradation to banks and 
direct mortality to fauna, 
disturbance while breeding.. 

The combination of the height of 
transmission towers and the 
electricity carried by 
transmission lines can pose 
potentially fatal risk to birds and 
bats through collisions and 
electrocutions.  

Migratory birds and bats 

Avian collisions with power 
lines can occur in large 
numbers if located within daily 
flyways or migration corridors, 
or if groups are traveling at 
night or during low light 
conditions (e.g. dense fog). In 
addition, bird and bat collisions 
with power lines may result in 
power outages and fires. 

Unplanned events, such as 
landslides, fires,  

All 
Potential effects on all 
receptors Loss of habitat, direct 
mortality, disturbance effects.   

Access Roads  All 
Potential effects on all 
receptors Impacts as above 

Operational Issues: Changed 

flow regime  

Impacts on aquatic and 
associated habitats. 
Creation of new aquatic 
habitat behind dams. 
Associated impacts on 
fauna. 

Impacts (positive and negative) 
on fauna and flora of the river 
channel.  

 
515. As per the CHA results, the species of greatest conservation importance to be 
considered in this impact assessment are otter and brown bear.    
 
G.4.1 Generic Impacts and Mitigation 

516. The Impact Assessment has addressed both the broader Project Area of Interest and 
the direct impact zone of the working corridor (approximately 150m either side of the river 
channel) plus additional elements such as access roads, working areas, flooded areas and 
spoil disposal sites.  Potential receptors (habitats and species) within this corridor have been 
assessed including the potential for impacts on Critical Habitats (although, as discussed 
earlier, none have been identified).  
 
517. Impacts to receptors (habitats and species) of Moderate/Regional Value level or 
higher are considered here. Impacts to receptors of Low/Local Value level or lower will be 
managed through the implementation of Good International Industry Practice (GIIP) mitigation.  
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Where mitigation is proposed it has been applied in line with the mitigation hierarchy of:  avoid, 
minimize, restore and lastly offset and is presented as follows: 

 Good International Industry Practice: generic mitigation to be adhered to throughout 
the enabling and construction period. This includes as standard site supervision by an 
Ecological Clerk of Works (ECoW) throughout the scheme’s construction period, as 
outlined within the construction EMP; 

 Bespoke Construction Mitigation: This has been developed for particularly sensitive 
habitats and/or species by receptor type and will also be included and cross referenced in 
the Contractors SEMP along with habitat restoration methods 

 Operational Mitigation: This will include significant monitoring required to adopt an 
adaptive management approach and help ensure that impacts have been adequately 
mitigated for key sensitive receptors.  

 

518. The following generic impacts and sources of impact have been identified: 
 

Table G-21: Generic Impacts and Sources 

Direct Impacts Construction Sources Operational Sources 

 Habitat loss; 

degradation and 

simplification 

 Habitat Fragmentation 

 Changes in water 

conditions 

(hydrological impacts) 

 Habitat pollution 

 Direct mortality 

 Disturbance to 

species 

 Spread of non-native 

or invasive species 

 

 Vehicle mobilization, 

including transport of people 

and equipment within the 

works area 

 Compounds working camps 

construction and operation, 

including wastes and indirect 

pressure of workers 

presence 

 Working corridor vegetation 

clearance and topsoil 

removal; 

 Construction activities 

including disturbance of soils 

& pollution from construction, 

including river crossings 

 Water abstraction and 

hydrological regime change 

 Unplanned Events including 

Increase in hunting  

 Spread of non-native 

invasive species  

 Impacts upon habitats and 

species directly resulting 

from the low and changed 

flows  

 Impacts from habitat 

severance 

 

 

519. For each of these potential generic impacts, the following table identifies potential 
construction sources of impact, proposed generic mitigation to avoid or reduce the impact and 
the potential for residual significant adverse effects to important ecological receptors.  More 
detailed receptor-specific assessments, including impacts associated with operation of the 
project, are provided in the tables that follow. 
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Table G-22: Generic Habitat Impacts and Mitigation 

Impact Effect Proposed Mitigation 
Significance 

(post 
mitigation) 

Habitat loss; 
degradation 
and 
simplification 

Vegetation clearance for the preparation of the working 
corridor, and supporting infrastructure (construction 
camps, laydown areas, spoil disposal etc). Degradation 
from soil compaction and erosion, dust and temporary 
roads and access areas 

Land outside of the direct project footprint will be restored as soon 
as practical following construction, so most impacts are expected to 
be short-term only. Areas with permanent habitat loss will be 
primarily in areas of limited ecological value (agricultural land & 
pasture) Exceptions are described further later.   

Low–
moderate.  

Habitat 
Fragmentation 

Disruption to general fauna movement through the 
landscape (physical and disturbance). 

Such effects are likely to be largely temporary and restricted in area 
and are therefore unlikely to result in a significant effect on 
populations.  Specific mitigation for notable species is included 
later.  

Low–
moderate 

Changes in 
surface water 
conditions 

Impacts to aquatic species (surface waters)  Specific mitigation proposed for river channel works as described 
further below 

Moderate  

Habitat 
pollution; 
including 
deposition and 
runoff 

 

Dust can impact on vegetation and affect productivity 
and/or change local soil PH levels.. 

GIP mitigation will ensure that there are no significant impacts from 
run off.  For any sensitive areas and near the rivers bespoke 
mitigation and monitoring by the Ecological Clerk of Works 
(ECoWs) will be used to minimise the risk of significant effects. 
Effects from dust are expected to be limited to up to 25m from the 
source with the application of GIP and are unlikely to be significant.   

Low–
moderate  

Direct 
mortality may 
arise of 
notable 
species 

Notable species may be affected by collisions with 
vehicles, habitat clearance, hunting and other sources of 
direct mortality.  

Pre-clearance site surveys will map sensitive areas and apply 
additional mitigation where required. Construction camps will be 
located away from sensitive areas. A hunting ban will be in force for 
construction workers. Speed limits on vehicles and restriction to 
existing and/or dedicated haul routes will prevent direct mortality 
and disturbance from vehicles during construction. Pre-clearance 
site surveys and the movement of animals out of the working 
corridor by the ECoW, combined with timing of works in sensitive 
areas will prevent direct mortality. Some low level unavoidable 
direct mortality may still happen but this would not be significant in 
the short or long term. 

Low–

moderate 

Disturbance 
(including 

Construction noise and visual disturbance can result in 
short term, localised effects, although many animals will 
become habituated to the noise. Birds are amongst the 

Construction noise and visual disturbance will result in short term, 
localised effects, although many animals will become habituated to 
the noise. The nosiest activities will be associated with any drilling 

Low 
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Impact Effect Proposed Mitigation 
Significance 

(post 
mitigation) 

visual and 
noise) 

best studied animal receptors in response to noise and 
only noise levels in excess of 65dB long term or spikes 
over 70dBs are likely to have an adverse effect33.   

and blasting required (see noise chapter) which could result in 
temporary abandonment of nearby areas and this will result in short-
term adverse effects. In the most sensitive habitats and species, 
works will be confined to the least sensitive timeframes.  Monitoring 
by EcOWs will also ensure that should valuable species be 
breeding in an area, works do not take place during these sensitive 
times i.e. for birds that the young have successfully fledged or that 
fish have successfully spawned.  

Transmission 
line impacts to 
birds and bats 

Collisions and electrocutions. Maintaining 1.5 meter (60-inch) 11 spacing between energized 
components and grounded hardware or, where spacing is not 
feasible, covering energized parts and hardware. Installing visibility 
enhancement objects such as marker balls, bird deterrents, or 
diverters. 

Low 

Spread of 

non-native / 
invasive 
species 

Spread of non-native invasive species will reduce the 

ecological value of an area. 

Pre-clearance site surveys combined with the demarcation and 

treatment of non-native species will prevent their spread. Monitoring 
post-construction will ensure that newly restored areas are not 
colonised by non-native species from adjacent areas.  

Low 

 

                                                
33 Dooling RJ, Popper AN, (2007). The effects of highway noise on birds. Environmental BioAcoustics LLC for the California Department of Transportation, Division of 

Environmental Analysis. 
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G.4.2 Specific Impacts and Mitigation 

520. Overall some 11.8 km of the river channel will be affected by the proposed project.  The 
braided and transient nature of much of the channel means, however that the majority of impacts 
associated are expected to be of only low ecological significance given the relatively low intrinsic 
ecological value and common nature of the affected habitats. The same is true for terrestrial 
habitats which are generally common and of limited ecological value. More valuable habitats 
include areas of natural riparian forest and wetland areas, which are discussed further below. A 
summary of key potential impacts to specific receptors is provided in the following table. 
 

Table G-23: Summary of Potential Impacts by Receptor Type 

Receptor Construction Impacts Operational Impacts 

Designated 
Sites 

The project is located immediately adjacent to 
the Gissar IBA and KBA and some 7.5km from 
the Gissar State Nature Reserve. None of the 
features for which these sites have been 
designated are expected to be affected by the 
works. Impacts will be further reduced by 
avoiding works in the KBA, as well as sensitive 
timings of works, appropriate working 
methodologies (including noise reduction and 
pollution control) and habitat restoration. Details 
of these control measures are included in the 
project EMP. Mitigation for residual impacts to 
receptors considered notable (e.g. arising from 
permanent habitat loss, fragmentation or 
disturbance) is outlined further below. 

During the operation of the scheme 
there will be some ongoing impacts 
arising from operational and 
maintenance activities. These 
include the potential for accidental 
mortality from transmission lines 
and roads, habitat fragmentation, 
and disturbance. Mitigation for these 
is discussed further below.   

Notable and 
Natural 
Habitats 

No notable habitats have been identified and the 
route has been selected to avoid impacts to 
natural habitats to the extent practical. Some 
small areas of natural habitat, including local 
springs, will be affected but these impacts will be 
minimized by clear demarcation of areas to be 
managed carefully by the ECoW. Post-
construction habitat restoration will be carried 
out in all areas where practical.  Areas of each 
habitat requiring offsetting are decsribed below.  

Only very limited impacts to natural 
habitats are expected to result from 
the operation of the scheme once 
habitat restoration has been 
completed. Specific mitigation is 
proposed to manage run-off, dust 
deposition and disturbance effects.  
No significant residual effects are 
anticipated to these habitats 

Notable 

Species 

A number of notable species are present within 
the broader project area, although none of these 
are considered to trigger Critical Habitat.  
Potential impacts include direct mortality, 
fragmentation of habitats, visual and noise 
disturbance and impacts from pollution. Further 
details and proposed mitigation are presented 
later in this document. 

Potential impacts include habitat 
fragmentation, changes in river 
hydrology and disturbance. 
Proposed mitigation for these 
impacts is presented by species 
later in this document 

Aquatic 

species 

In channel works will have impacts on both 
water quality and quantity.  Specific mitigation 
for aquatic species is outlined below.  

Operation of the project will affect 
both water quality and quantity. 
Specific mitigation is outlined further 
below.     

521. Once mitigation has been implemented the majority of residual effects are expected to be 
of low-moderate significance and short term only. The main impact of changes to river flow will 
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be addressed through appropriate habitat restoration (see later) under the supervision of the 
ECoW. The ECoW will also advise on any requirements for further mitigation using an adaptive 
management approach. Natural habitat loss on disposal sites will be avoided to the extent 
practical. 
 
G.4.3 Designated Areas 

G.4.3.1 Potential Impacts on Designated Areas 

522. The only designated site that could be affected by the project is the Gissar State Reserve 
KBA which has the River as its northern border. The other designated sites (including the Gissar 
State Reserve itself) will not be affected by either construction or operation. The following table 
summarizes the key potential impacts on protected areas and indicates potential impact 
significance using the methodology outlined in Section G.2. 
 

Table G-24: Impact Screening – Protected areas 
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C Direct habitat 
loss 

Mammal, 
Birds, Reptile, 
Fish 

L H M L MOD MT Small M DEF M 

C Disturbance of 
activity of wildlife 

Mammal, 
Birds, Reptile, 
Fish 

L H M L MOD MT Small M DEF M 

O Light and noise 
from power 
house 

Mammal, 
Birds, Reptile, 
Fish 

L M L L MIN LT Small M DEF M 

O Reduced river 
water 

Mammal, 
Birds, Reptile, 
Fish 

M M L L MOD LT Intermediate M DEF M 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: Low 
Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: Definitely 
/ POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  
 

Construction Phase Impacts 
 
523. Most construction works will take place outside of the Key Biodiversity Area.  However, 
since the river forms the border for the site, the construction of the weirs and the diversion of the 
water (including the ponds) will have a limited level of impact within this boundary area. This will 
include the loss of some 8.2 ha of modified habitat (including some 1.8ha of gardens and 2.4ha 
of overgrazed pasture) of which 7.5 ha will be permanent and a further 0.7 ha temporary. Around 
3.5 ha of natural habitat will also be affected including 2.4 ha of floodplain; 0.05ha of riparian 
forest and 0.1 ha of rock masses and tallus, along with 0.9ha of river channel habitat. NOo area 
of critical habitat will be affected and no KBA triggers are expected to be affected by the works 
(see fauna below).  
 
524. Those areas that will be affected are shown in the table below. 



The Construction of Rabat, Chappasuy and Tamshush Hydro Power Plants on the Aksu River in Kashkadarya Region 
Environmental Impact Assessment 

G-51 
 

Table G-25: Affected Areas of KBA  
(Non KBA Areas are Addressed in the Following Section)  

  

Permanent Temporarily 
Total 
(ha) Pond

age 
Intake 
Weir 

Head 
Tank 

Pipe/ 
Conduit 

Power 
House 

River 
Diversion 

Ro
ad 

Transmis
sion Line 

SB & 
Yard 

Excava
tion 

Rock masses 
and talus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

Floodplain 0.7 0.1 0.0 1.0 0.2 0.3 0.0 0.1 0.0 0.0 2.4 

Riparian forest 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Grassland 0.0 0.0 0.1 0.1 0.2 0.2 0.2 1.0 0.0 0.6 2.4 

Gravelly scree 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.4 

Garden 0.7 0.2 0.0 0.2 0.2 0.4 0.0 0.0 0.0 0.1 1.8 

Road 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 

Water 0.5 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.9 

Total 

2.0 0.5 0.1 1.6 0.7 1.1 0.3 1.2 0.0 0.7 

8.2 7.5 0.7 

 
525. The project will not directly affect the vegetation of highland areas nor the Surkhandarya 
river watershed.  
 
G.4.3.2 Management & Mitigation Actions 

Pre-Construction / Construction Phase 
 
526. Potential impacts to the KBA will be managed through implementation of the measures 
outlined in the Project BAP (See Appendix XIV).  
 
527. To minimize impacts on designated areas arising from the construction works, the 
following mitigation will be included by the Contractor  for the KBA as part of their Biodiversity 
Mitigation and Management Plan which will be guided by the BAP.  

 Before starting construction the Contractor shall mark off the construction areas to prevent 
unintended interventions to the KBA.   

 No temporary access roads will be built within the KBA without specific approval from the 
Engineer.  

 No temporary or permanent storage areas or camps will be allowed in the KBA.  

 Workers will be prohibited from entering into the KBA or Protected Areas, catching animals, 
and harvesting plants.  

 Any works (including temporary works) within the boundary of the KBA, will require a specific 
Method Statement to be prepared for works in these areas and approved in advance by the 
Engineer. 

 

Operational Phase 

528. Operation of the project is not expected to affect any designated areas and local species 
should soon become habituated to the low levels of noise and lighting expected. No further 
mitigation is therefore proposed for operational impacts.  
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Residual Impacts 
 

Table G-26: Residual Impacts- Designated Sites 

Impact Significance 
before Mitigation 

Assessment of impacts after Mitigation 
Residual Impact 
Significance after 

Mitigation 

Construction Phase 

Medium Avoiding encroachment into the KBA will limit impacts to 
this area. Limited works will occur in and around the river 
but application of mitigation measures and controls via 
method statements will limit the extent of any impacts. 

Low / Medium 

Operational Phase 

Low No significant impacts are expected to the KBA and its 
trigger species during operation. 

Low 

 
G.4.4 Vegetation  

529. The following table summarizes the key potential impacts to flora and indicates potential 
impact significance using the methodology outlined in Section G.2. 
 

Table G-27: Impact Screening – Vegetation and Flora 
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C Vegetation loss Vegetation and 
flora 

H H L L MOD MT Small M DEF M 

O Invasive species Vegetation and 
flora 

L H L L MIN LT Small M POSS M 

O Wetland 
vegetation 

Vegetation and 
flora 

L H L L MIN LT Small M POSS M 

Key: H: High / M: Medium / L: Low / MAJ: Major / MOD: Moderate / MIN: Minimum / H/F: High Frequency / M/F: Low 
Frequency / L/F: Low Frequency / LT: Long term / MT: Medium Term / ST: Short term / MED: Medium / DEF: Definitely 
/ POSS: Possible: / UNLIKE: Unlikely 
Cells shaded in blue are positive impacts.  

 
G.4.4.1 Potential impacts on Vegetation and Flora 

Construction Phase Impacts 
 
530. Some 56.9 ha of vegetation will be affected permanently by the proposed construction 
works with another 19.3 ha affected temporarily.  Whilst much of this is modified habitat, it includes 
some 9.8 ha of natural habitat including areas of rock masses and tallus (1.2 ha); floodplain 
(8.3ha) and riparian woodland (0.3 ha).  Projected areas of habitat to be affected are shown in 
the table below.   
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Table G-28: Habitat Affected in the Project Area 

Area 

Permanent Temporary 

Total 
(ha) Pond

age 
Intake 
Weir 

Head 
Tank 

Pipe/ 
Conduit 

Power 
House 

River/Creak 
Diversion 

Ro
ad 

Transmis
sion 
Line 

SB & 
Yard 

Excav
ation 

Rock masses 
and talus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 1.2 

Floodplain 1.0 0.0 0.4 3.2 0.2 1.4 0.0 0.4 1.7 0.0 8.3 

Riparian forest 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.0 0.3 

Grassland 0.0 0.1 0.1 0.7 0.3 0.2 0.6 40.9 1.2 0.6 44.6 

Garden 0.0 0.0 0.1 0.4 0.0 0.1 0.1 0.6 15.1 0.0 16.4 

Gravelly scree 1.3 0.0 0.2 0.5 0.4 0.5 0.0 0.0 0.0 0.1 3.0 

Houses 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.4 

Road 0.6 0.0 0.1 0.2 0.1 0.4 0.0 0.1 0.6 0.0 2.0 

Water 3.0 0.1 1.0 5.2 1.0 2.6 0.7 43.4 18.6 0.7 1.2 

Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 76.2 

56.9 19.3 

 
531. Only three species of notable flora have been identified in the Project Area that may be 
impacted by project works; Cousinia praestans  Red Book of Uzbekistan, category 1, Tulipa 
ingens  Red Book of Uzbekistan, category 2 and Tulipa korolkowii Red Book of Uzbekistan, 
category 2. The locations of these species have been identified and mapped in Section H.  
 
532. Given the potential for seasonal variations, additional pre-clearance surveys will be 
undertaken just prior to vegetation removal by the ECoW to help ensure that no other notable 
species have been missed during previous surveys.  Should such species be identified they will 
be relocated to areas of suitable habitat under the supervision of the ECoW prior to habitat 
removal commencing.  
 
533. Trees: The affected land is owned by government, but is not under the state forest fund 
and does not include any naturally occurring national Red Book species.  Compensation will be 
paid for loss of trees based on the following laws and regulations. 

 LAW ON THE PROTECTION AND USE OF FLORA (2016 No. ZRU-409) 

 APPENDIX N2 of Resolution (1999, N 506) Regulation thinning of the forest 

 RESOLUTION (2014, N 290) on SETTLEMENT USE OF BIOLOGICAL RESOURCES AND 

PASSAGE ORDER RESOLVING PROCEDURES IN THE SPHERE NATURAL USE 

 
534. For obtaining special permission the following documents shall be submitted: 

 An application for special use with the indication of object, place, terms and ways of use; 

 A consent of land owners, land users or public authorities, where the action would take place; 

 A document confirming payment for use of objects of flora. 

535. Permissions to special use of objects of flora or reasonable refusals are presented to 
applicants within 15 days from the date of submitting of application. The permission for special 
use of objects of flora describes: the juridical or physical person who will carry out the work; object 
(types), volumes (quantity) of use, place and terms of use. Permissions to special use of objects 
of flora cannot be performed by other bodies, changes aren't allowed. To withdraw permissions 
to use of objects of flora, in case of violation of nature protection legislation, can be done only by 
authorized SCEEP and forest department inspectors. 
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536. The state control of protection, use and reproduction of objects of flora is carried out by 
local state authorities and SCEEP in the order established by the legislation. 

Table G-29: Tree cutting compensation cost to the government 

Vegetation Number of trees Area (ha) Cost (UZS) Cost (USD) 

Garden  8,125   8.6   1,107,801,500* 130,276 

Flood Plain  15,494* 16.4    2,112,551,698** 248,433 

Total 23,619 25.0 3,220,353,198 378,709 

* Social survey. 
** Estimated. 
 
Operational Phase Impacts 
 
537. No significant operational impacts are expected on vegetation. Any impacts are expected 
to be restricted to impacts on wetland vegetation that might be lost if the natural springs are 
damaged during construction works and any impacts associated with in-chanel maintenance 
works.  As the springs will be relocated and in-channel works are expected to be minor only these 
impacts are expected to be of only minor significance.  
 
G.4.4.2 Mitigation and Management Measures 

Pre-construction Phase 
 
538. The Contractor will develop a Biodiversity Management and Monitoring Plan (BMMP) as 
part of their SEMP and this will include (as a minimum) the commitments detailed within this EIA.   
 
Construction Phase Mitigation 
 
Red-book Species and Natural / Modified Habitat 
 
539. Surveys have identified three red-book species that may be impacted by project works. 
Prior to the start of construction the ECoW will identify them on the ground and inform the 
Contractor to demarcate them with fencing and sign posts informing workers not to enter the area 
unless permission has been given by the ECoW. If the sites are to be impacted the EcoW will 
prepare a short Method Statement for the Translocation of Red-book Flora for the Contractor 
before translocation can take place.  
 
540. Further, all temporarily disturbed natural or modified habitat will be restored to a similar or 
better condition to that in place before works commence. Any permanently impacted areas of 
natural habitat will be replaced through appropriate offset at a 3:1 ratio.  This is currently expected 
to be restricted to creation of additional floodplain habitat (8.3ha) and riparian woodland (0.3 ha). 
Should any endemic or notable species be encountered in subsequent surveys (e.g. by the 
ECoW) further mechanisms may be required such as protection from livestock grazing.  
 
 
General impacts from works and operation – avoidance 
 
541. The following minimum specific safeguards will be included by the Contractor within their 
SEMP to minimize construction impacts on vegetation: 
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 Reduction of the works footprint as far as practical e.g. through the use of a single vehicle 
track policies and use of low-impact vehicles.  

 Off-road travel will be prohibited where practical. Vehicles will be driven at designated speed 
limits. 

 Laydown areas and compounds will be sited to avoid unnecessary clearance of vegetation.  

 Natural breaks in vegetation will be used as preferred access routes where possible.  

 The workforce will adhere to working corridors. The workforce will not deviate from approved 
clearance areas. 

 All staff will be provided with environmental awareness training.  

 
Habitat Pollution 
 
542. Standard pollution control measures associated with GIIP will be implemented. Dust from 
roads will be minimized by regulating vehicle speed and watering roads when required. Spill kits 
will be available and standard industry refuelling protocols will be followed, e.g. use of drip trays. 
Erosion control will be implemented as required. 
 
Topsoil Preservation 
 
543. In areas proposed for temporary use, topsoil will be removed carefully stored separately 
and in appropriate conditions to retain ecological viability.  
 
Habitat Restoration 
 
544. Any areas requiring reseeding or replanting will use locally sourced seed mixes and/or 
saplings.  Removal of mature/significant trees will be minimised to maintain habitat connectivity 
where practical. Workforce will be educated on preventing bush fires and this will not be used as 
a land clearance method. 
 
Riverine Forest habitats 
 
545. Working areas will be limited within forest habitats.  Felling of mature trees will be avoided 
wherever possible and working hours in forested areas will be restricted to daytime to avoid noise 
pollution during twilight (dusk and sunrise). 
 
Riparian Habitats 
 
546. Works will be minimised within riparian areas to safeguard aquatic organisms and access 
to river banks will be selected to minimize vegetation clearance. Standard GIIP pollution control 
measures will be implemented to reduce silt and other contamination (eg water will be kept out of 
works areas using appropriate isolation techniques such as coffer dams, silt fences and by-pass 
channels as appropriate).  
 
Wetland preservation 
 
547. The wetland areas around the springs in the project area will be demarcated before 
construction works commence and signposted to ensure that there is no encroachment into these 
areas unless explicitly required for construction works. Construction works in these areas shall be 


