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ENVIRONMENTAL IMPACT ASSESSMENT 
 

A. EXECUTIVE SUMMARY 
 
1. INTRODUCTION 
 
1. The CAREC III Transport Corridor Improvement (Dushanbe-Uzbekistan Border) project 
will consist of highway improvements between Dushanbe and the border, and to cross border 
facilities.  The road is about 61.5 km comprising of 4.6 km within the Dushanbe city limits and 57 
km of rural highway.  It is of key importance for the country’s road based imports and exports, 
being the main route between Dushanbe and the south of Tajikistan to Uzbekistan and beyond, 
including the port of Bandar Abas in Iran.  Prior to 1990, during the Soviet era, the route was 
known as the Dushanbe – Termez highway and carried almost all of Tajikistan’s road-based 
imports and exports.  The road project forms a link to the CAREC corridor and is the last of the 
three that are upgrading the CAREC corridor through Tajikistan from the Kyrgyzstan border in 
the northeast to the Uzbekistan border.   
 
2. This Environmental Impact Assessment (EIA) is based on the outline presented in the 
Safeguard Policy Statement of the Asian Development Bank (ADB), Annex to Appendix 1 (June 
2009). The ADB’s Environmental Assessment Guidelines (2003) and relevant Tajik 
environmental regulations were referred to in the preparation of this EIA.   
 
3. This EIA examined the potential impacts of the proposed road upgrading and 
improvements to customs facilities, and identifies mitigation measures to avoid adverse impacts 
and maximize beneficial impacts to the extent possible.  Methodologies in conducting this EIA 
include site visits, consultations, field investigations, a review of secondary sources of 
information relating to the principal subprojects and the design and cost estimation of mitigation 
measures.  The work was undertaken by an International Specialist (1.5 person-months) and a 
National Specialist (2 person-months) that took place between February and October 2009.  
The proposed mitigation measures were identified based on cost effectiveness, inputs from the 
Team’s Engineers, and from the principles of international best practice on road projects. 
 
2. DESCRIPTION OF THE PROJECT 
 
4. The project will result in lasting improvements to road condition and capacity and to 
alleviate the current constraints to cross border transport and trade.  Project outputs comprise 
road widening, minor realignment and improvements to pavements, drainage structures and 
bridges for the entire road, in a phased manner, and improvements to infrastructure, facilities 
and customs security equipment at the Bratstvo customs post on the Tajikistan-Uzbekistan 
border.  The road is divided into five sections.  The first runs from the Avicenna Monument in 
Dushanbe to the West Gate at the edge of the city. Improvements on this section will be limited 
to an asphalt overlay of the existing concrete road and rehabilitation of structures.  The next 
three sections will be widened to four lanes, and some minor realignment will also take place as 
well as improvement of drainage structures.  These sections are West Gate to Gissar Junction, 
Gissar Junction to Shakhrinav, and Shakhrinav to Tursunzade junction.  On the final section, 
from Tursunzade junction to the Uzbekistan border, the road will initially be rehabilitated within 
the existing two-land road, but will eventually be widened to a four lane highway.  Ten bridges 
will be widened and/or rehabilitated and strengthened.  Culverts will be substantially upgraded, 
including the construction of 163 piped culverts of 1.0 m diameter and above, and 37 larger box 
culverts.  Improvements to border facilities will comprise renovation and upgrading of buildings, 
connection to a dependable power source, provision of equipment including a mobile scanner 
and a weighbridge, a covered (all weather) walkway for pedestrians and ancillary buildings and 
facilities.  
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5. Special features include (i) development of a maintenance program for road condition 
rating and inspection for the corridor, (ii) specific improvements in geometry adopting 
appropriate design speeds, improved drains, signage, street parking and removal of visual 
obstructions to improve road safety (iii) assistance with policy dialogue on the alternative of 
cash compensation for land to be acquired by the project and (iv) an examination of the 
feasibility of introducing road tolling of the highway. 
 
3. DESCRIPTION OF THE ENVIRONMENT 
 

3.1 Physical Resources 
 
6. The project road, is situated in flat or gently undulating land within the Gissar (also 
known as Hissar) valley and connects the western outskirts of Dushanbe (at a height of 841m), 
to the town of Bratstvo on the Uzbek border near Tursunzade, at a height of 702 m.  The road is 
generally level, but attains a grade of up to 5%.  As is the case throughout Tajikistan, the road is 
situated on a seismically active belt.  The Gissar valley is extensive, and opens into a large plain 
that stretches across Uzbekistan to the west.  The road is situated toward the north of the 
valley.  The valley floor is composed mainly of deep windborne deposits known as loess, 
localized settlement, calling for strong sub-base to protect the bituminized surface from damage, 
and sound foundations for bridges and structures.  Soils in the area are exclusively dark grey 
siernozems, which are typical of plains formed on loess deposits, are characterized by low 
organic matter content and fine texture, and are suitable for agriculture.  
 
7. The climate in western Tajikistan where the project is located is characterized is warm 
with hot dry summers and cool, wet winters. In Dushanbe, the mean monthly precipitation 
ranges from 1mm in the summer month of August to 108mm in March, while the average annual 
precipitation is 570mm. Tursunzade is situated on the edge of a large arid zone that stretches 
across southern Uzbekistan and into Iran and is drier, with average annual precipitation 
between 200mm and 400mm1. Within the Gissar valley, mean monthly temperatures range from 
- 2○C in January to 25.2oC in June.  Winter temperatures reach but rarely remain at subzero 
levels, minima are typically around - 5oC though known to drop much further. Surface water 
flows during the late winter can be high, and need to be taken account of in drainage and bridge 
design.  
 
8. The road is crossed by several mainly north-south flowing tributaries form the main 
Kafirnigan river, which is situated to the south of the project area, the largest of these, the 
Karatag, is 47km long and has a catchment area of 684 km2.  The rivers are essentially 
seasonal. Maximum flows occur in late spring and early summer (April – June) as snow in the 
upper catchment area melts.  The flows carry significant amounts of river gravel and small 
boulders.  For the rest of the year, much of the water is diverted for irrigation and at the bridge 
sites flow is limited to small channels, leaving much of the river bed dry.  
 
9. The use irrigated agriculture in the region, primarily to produce cotton, severely limits the 
volume of water flowing through the river systems into the Amu Darya river to the south of the 
country which eventually opens into the Aral Sea, which currently severely damaged by the 
reduced inflows over recent decades. Excessive use of irrigation water is an important 
transboundary environmental problem.   
 
10. Groundwater reserves are extensive in the Gissar valley. Aquifers are located and 
depths of 5 to 40m, generally deeper around the project area. 
 
                                                 
1  Pers Comm 
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3.2 Ecological Resources  
 
11. The Gissar Valley has a long history of human settlement and features intensive 
agricultural and industrial development, and this is true of the road corridor.  Most vegetation in 
the Gissar valley now occurs in irrigated land and gardens, growing fruits, vegetables, and 
cereals besides cotton. Both introduced and local species and varieties are used.  Besides 
homes and private plots, land immediately adjoining the road reserve is used for cotton, 
vegetable growing, cereals and orchards.  Either side of the road, rows of trees have been 
planted.  Most are between 20 and 30 years in age approximately. Around 80% are ornamental 
species, primarily Populus (poplar) species, which make up around 50% of the total.  The 
remaining 20% are fruit and nut trees, including apricot, persimmon, walnut and mulberry.  At 
approximately 0.5 km from the West Gate, the Presidential Botanical Garden is situated, close 
to the road.  This garden, which will not be affected by road improvement operations comprises 
orchards, greenhouses, and features plants primarily of economic importance, and some 
favoured ornamental tree species.   
 
12. While Tajikistan is home to a wide diversity of animals and birds, the Gissar Valley, as a 
result of its long history of human settlement, intensive cultivation and industrial development, 
provides limited habitats and a similarly limited range of fauna.  Trees by the side of the road, in 
and around settlements and in particular at the Botanical Garden provide a food source and 
habitat for birds.  Some 21 bird species are observed in the Botanical Garden, mainly bramble 
finches and tree sparrows but also crows, starlings, mynah birds and birds of prey including 
hawks, kites and owls.  Asked about animal and bird species of interest that may be under 
threat, local residents said that these occur mainly in conservation areas distant from the road.  
 
13. No protected areas occur in the vicinity of the road.  The nearest protected areas is the 
Almasi species management area, some 12 – 14km north of the road, and the Shirkent 
Historical Nature Park, some 16 – 18km north of the road.  The Almasi area is for the 
management of Ungernia victoris, a small flowering plant endemic to the Gissar range with 
medicinal properties.  The Shirkent Historical Nature Park is a nature reserve set mainly juniper 
forest, which are home to a number of rare and endangered species.  There is at present limited 
vehicular access to the Park and it does not yet have any tourism infrastructure.  
 

3.3 Social and Cultural Resources 
 
14. Tajikistan has five administrative regions, three are oblasts, which are large areas 
subdivided into rayons, which in turn are subdivided into jamoats.  The remaining administrative 
regions are a group of 13 autonomous rayons that form a region known as Regional Republican 
Subordination, and the city of Dushanbe.  The road is situated within four rayons within the 
Regional Republican Subordination, namely Rudaki, Gissar, Shakhrinav and Tursunzade 
rayons.  
 
15. According to a census conducted in 2000, the population of Tajikistan is 6.1 million.  The 
population of Gissar rayon is 225,536, of Shakhrinav is 88,563 and of Tursunzade is 206,621.  
The average annual population growth across the nation is 1.88%.  The rural population of 
Tajikistan exceeds 70% of the country’s total population and over 30% of the population are 
children under the age of ten.  
 
16. Natural and historical conditions have led to diversity in settlement patterns in the 
country.  Valley floors and mountain canyons are major places of human habitation, typically 
exceeding 200 people per 1 km2, as is the case for the Gissar valley.  The dominant group in 
the area are the Tajiks, at around 80% of population. 
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17. The incidence of disease nation-wide was 21,826 for 100,000 people in 2005 with 
respiratory diseases the most common.  Industrial pollution in Tursunzade Rayon is of some 
concern, increased concentrations of fluoride the in blood of people living near Tajik Aluminum 
Plant is reported.  
 
18. Road safety is a major concern. According to 2004 – 2008 figures provided by the police 
on road accidents on the project road, a large number of accidents occur on the road, 
sometimes exceeding 60 per year. Fatalities are common, between 10 and 20 per year, though 
it is likely that more accidents occur than are actually reported.  More than half of the accidents 
involve pedestrians.  Between 5 and 10 of the accidents each year involve vehicles overturning.  
Causal factors include poor visibility, at bends and on crests in the road and poor road surfaces, 
besides driver behaviour. 
 
19. The Gissar Valley has strong cultural significance in Tajikistan, having been inhabited 
since the late Neolithic era (up to 40 thousand years ago), and having been the scene of 
conquest and occupation by different races and civilizations over the centuries of recorded 
history.  
 
20. The Soviet influence remains strong, Russian language and culture took hold in the 
country, and Russian remains the main medium of education.  Other far reaching effects of the 
Soviet legacy in the country are the introduction of collective systems of organizing agricultural 
production, industrialization, and the development of infrastructure.  Modern culture therefore 
reflects both the ancient influence of Islam and the Russian language and culture. 
 
21. The town of Gissar features several 16th century monuments, most notably the Gissar 
fortress, the old Madrassah, an educational institution originating in the 16th Century and a 
Mausoleum of Makhdumi Azam, a prominent 16th century figure. 
 
22. The project road has always been an important passenger and freight route.  In Soviet 
times it carried almost all of Tajikistan's road-based exports and imports and formed a part of 
what was known as the Dushanbe – Termez highway. More locally, the road is important for 
domestic journeys, notably to and from the towns of Gissar and Tursunzade (situated some way 
off the main road), as well as the smaller town of Shakhrinav and a number of settlements along 
the road.  Tursunzade's main industry is a large aluminum smelter, originally established for 
production within the Soviet Union though new markets have now been found.  The aluminium 
produced near Tursunzade is responsible for a significant proportion of Tajikistan's imports and 
exports. While most of this is carried by rail, road haulage is also used. 
 
23. The project area is one of the more industrialized parts of the country, relatively well 
served by transport and other infrastructure.  The poor are particularly hard hit by the fall in 
remittances from family members working abroad.  
 
24. Connectivity in the region is important to facilitate ongoing development of trade links on 
which increasing economic development within the free market context is dependent. 
Investment in transport infrastructure under the CAREC program is expected both to establish 
this connectivity and to provide significant direct and indirect employment for poor communities.  
 

3.4 Alternatives 
 
25. In view of the economic importance of the project road as an international transit route, 
the Government has had previous plans for its upgrading.  A prefeasibility study carried out in 
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1992 envisaged the creation of a substantial four lane highway with a large central median and 
shoulders, conforming to former Soviet standards.  In order to attain the desired design criteria, 
considerable realignment was envisaged involving the uptake of farming, village and residential 
land.  This concept design is not being pursued however, as land acquisition costs alone are 
known to be prohibitive. 
 
26. The principal alternatives relate to the level of improvements to be carried out on each 
road section, and the options for facilitating improved processing of freight and passenger 
border crossings.  In the case of the “do nothing” alternative, the road section would form a 
severe bottleneck within the CAREC transportation corridor, as improvements to both road and 
border facilities continue within the region and as traffic continues to grow.  
 

3.4.1 Alternatives for Road Improvements 
 
27. The project road has been divided into five principal sections: Avicenna Roundabout to 
the West Gate, the West Gate to the Gissar Junction, Gissar Junction to Shakhrinav, Shkhrinav 
to Tursunzade Roundabout, and Tursunzade Roundabout to the border.  The locations are 
shown on the schematic map below.  
 

 
 
28. The sections are numbered one to five as follows: 
 

Particulars Section-1 Section-2 Section-3 Section-4 Section-5 
Name of the 
Section 

Avicenna 
Roundabout 
to West Gate  

West Gate to 
Gissar 
Junction 

Gissar 
Junction to 
Shakhrinav  

Shakhrinav to 
Tursunzade  

Tursunzade 
to the 
Uzbekistan 
border  

Length  4.5 km 14 km 21 km 10 km 12 km 
 
29. For each section, the alternatives are (i) upgrading to a four lane divided highway and (ii) 
improvements of pavement and drainage structures and minor realignment, retaining a two way 
highway.  The exception is section 1, from Avicenna roundabout to the West Gate, which does 
not require any widening or extension of the right of way.  The only improvements under 
consideration for this section are rehabilitation of the existing concrete road and structures.  
 

3.4.2 Alternatives for Border Infrastructure Improvements 
 
30. Beyond the recommended civil works, and equipment provisions, consideration was 
given to supporting the Public/Private Partnership that currently exists between the Government 
and the Association of International Automobile Carriers of the Republic of Tajikistan (ABBAT). 
ABBAT owns and operates a border terminal at Tursunzade, some 10km from the border, under 
a Memorandum of Agreement with the Government.  The facility carries out detailed checking 
and processing for vehicles entering and leaving Tajikistan.  The option of assisting ABBAT with 
site development was considered.  
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4. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
31. This section discusses environmental impacts and the identification of suitable mitigation 
measures. All mitigation measures are included the Environmental Management Plan appended 
to the EIA report. Under section 1301.16 of the bidding documents, Contractors are obliged to 
comply with the provisions given in the EIA.  
 

4.1 Impacts Related to Location and Design 
 
32. The road improvements to take place under the project will be mainly confined to the 
existing alignment, with some widening and adjustment of both the vertical and horizontal 
alignments.  
 

4.1.1 Effects on Public and Private Property 
 
33. Widening and realignment under the project affects private property, and will necessitate 
the removal of roadside trees including fruit bearing productive trees, non productive fruit trees 
and timber trees.  Seven graveyard areas will be affected along their boundaries close to the 
road, but not within the burial areas.  Permission for this will be obtained through Land 
Committees, which exist in each Rayon.  No further known items of cultural significance such as 
temples, or shrines will be affected.  Where private property is affected, affected persons will be 
compensated in accordance with the Resettlement Plan for the project.  The loss of trees will be 
compensated for by planting new trees and shrubs, according to community wishes.  
 

4.1.2 Cut and Fill 
 
34. Material will be cut from slopes, and beneath the existing road surface in places to 
improve visibility and relax the gradient on stretches of the road that currently exceed the Asian 
Highway Classification Design Standards for four lane highways in level terrain.  Selected soil fill 
will be required for road widening, in locations where the road is formed on an embankment, 
and this will use some of the cut material.  However, a substantial surplus remains.  Demand 
exists for material to be used as fill on building sites or to create level areas for recreation, and 
further surplus material can be safely deposited in depressions that run parallel to the road, 
formed by the road embankment and nearby slopes.  A schedule of suitable deposit sites and a 
plan for the distribution and possible sale of surplus material for re-use will be made during 
detailed design.  As for the transport of sand and aggregate, haulage of surplus cut material will 
not take place during peak traffic hours, or at night through urban areas and dust emissions will 
be reduced by dampening material and ensuring proper covers are placed over them during 
transit. 
 

4.1.3 Ecology and Wildlife 
 
35. The roads do not pass through any protected areas or ecologically sensitive areas.  A 
review of the National Strategy and Action Plan on Conservation and Sustainable use of 
Biodiversity confirms that there are no known populations of threatened species in the 
immediate vicinity of the road.  Impacts on ecology and wildlife due to road improvements will 
not be significant. 
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4.2 Impacts Related to Construction 
 

4.2.1 Extraction of Materials 
 
36. Sources of sand and aggregate are abundant for pavement construction locally from 
river bed sources.  Crushing facilities exist near Gissar, Shakhrinav and at Tursunzade. 
 
37. The transport of materials from the site of extraction to the construction site can 
potentially cause disturbance to local traffic, damage to minor roads, and increased dust and 
noise nuisance.  However, current materials sources are close to the road and served by strong 
connecting roads. Impacts will be minimized by (i) planning of construction activity to ensure 
that haulage of materials does not take place during peak traffic hours, or at night through urban 
areas and (ii) use of covers over transported materials to guard against dust blow and water 
spraying to dampen dust. 
 

4.2.2 Flora and Fauna 
 
38. The road does not pass through any forests, grassland or significant wildlife habitats.  All 
land either side of the road is residential or used for agriculture or orchards.  However, roadside 
trees, grasses and shrubs and the habitats formed by them are potentially vulnerable to toxins 
that may be released during construction operations.  In order to minimize disturbance to plants 
and animals, any toxic and hazardous materials required for construction, including asphalt will 
be properly stored and secured, and sited in approved locations.  Vehicles and equipment shall 
be maintained in good operable condition, ensuring no leakage of oil or fuel and the fitting of 
proper exhaust baffles. 
 

4.2.3 Damage to Minor Roads 
 
39. Construction traffic will access the Khanaka and Karatag river sources of aggregate via 
existing service roads, which are sealed and capable of bearing a high volume of heavy vehicle 
traffic.  However, some temporary roads may be used when disposing of surplus cut material.  
Should temporary roads across agricultural or residential land be used, damage will be limited 
by (i) identifying sites that are readily accessible from the project road, utilizing suitable existing 
roads to the extent possible, (ii) agreeing suitable routes with land owners, (iii) forming 
temporary tracks adequate to carry large trucks and reinstating the tracks according to the 
owner’s wishes on completion of materials disposal work, and (iv) confining vehicle movements 
to conditions when the soil is dry. 
 

4.2.4 Compaction of Soil 
 
40. In some locations, soil will be compacted as a result of the movement of construction 
plant around the site.  This can be minimized by confining the movement and stationing of 
vehicles and plant to within the Right of Way and by restoring soil to its original condition. 
 

4.2.5 Water Resources 
 
41. Potential impacts on the quality of surface water from construction activities include 
pollution from construction vehicles, equipment and materials stores, and poor sanitation at 
work sites, the release of soil where earthworks take place adjacent to water bodies, 
improvements or replacements of culverts, or work on bridge pier foundations that takes place 
in the river bed.   
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42. Of the bridges that will be replaced or adapted to widen them, those crossing the 
Khanaka, Karatag and Shirkent rivers have central piers, involving excavation and construction 
work in the river bed.  However, each of these rivers is seasonal, and it is feasible to avoid 
construction during the late spring / early summer flows.  Cofferdams will be built for pier 
replacement works and diversion channels will be made within the river bed to keep flows away 
from the work sites.  Similarly culvert upgrading or replacement works or any other bridge works 
that involve work in the river bed (such as installing anti-scour details at bridge abutments).  
 
43. In order to prevent pollution from construction activities, the following measures will be 
taken and should form part of the contract conditions and specification of the works: (i) all toxic 
and hazardous materials required for construction, including asphalt, fuel and caustic 
substances shall be stored at secure and managed sites, sited away from water bodies (ii) 
vehicles and equipment shall be maintained in good operable condition, ensuring no undue 
leakage of oil or fuel (iii) vehicles and equipment will be serviced at properly managed and 
equipped workshops, with suitable facilities to collect and dispose of waste oil, (iv) sanitation 
arrangements will be made at worksites and any accommodation facilities provided for workers’ 
accommodation, ensuring that no raw sewage is released into drains or water bodies, (v) where 
earthworks take place adjacent to water bodies, silt traps shall be installed prior to the 
commencement of earthwork activity and (vi) bridge and improvement works involving work in 
the river bed shall be confined to the dry season and where necessary, channels in the river bed 
will be diverted away from the work sites.  For these measures, site specific plans shall be 
prepared by the Contractor and submitted for approval prior to commencement of the works.  
 

4.2.6 Utilities 
 
44. Some overhead telephone and power cables will need to be moved and will be 
vulnerable to accidental damage by construction plant and will need to be moved.  Where 
necessary, utilities will be relocated. Effects of severance during relocation can be mitigated by 
providing information to the affected public stating when services will be disrupted, and 
minimizing to the extent practicable, the duration of severance of services in each case.  Risks 
of accidental disruption can be reduced by ensuring that plant such as excavators are operated 
by trained personnel, and that operations are adequately supervised.   
 

4.2.7 Disruption of Traffic 
 
45. Existing traffic flows will be impeded by improvement works on the road pavement, 
widening operations, and construction or reconstruction of drainage structures.  In addition, 
vehicles involved in construction will increase traffic flows.  These will result in congestion, 
delays and increase in noise and exhaust emissions.  In built up areas, levels of pedestrian 
traffic are very high, and also subject to disruption.  These impacts can be mitigated by means 
of: (i) providing advance information to the public about planned construction works, (ii) planning 
construction activities to minimize disruption and maintaining at least one open lane where there 
is no viable alternative route; (iii), signing of temporary traffic diversions; (iii) use of flagmen and 
temporary traffic lights to control traffic flows at constricted sites, including safe crossing for 
pedestrians and (iv) limiting, to the extent practicable, the movement of large trucks and plant to 
off-peak traffic times. 
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4.2.8 Occupational Health and Safety 
 
46. Construction activities pose potential hazards to both workers and the public.  Hazards 
include quarrying, excavation, movement of plant and equipment in confined spaces, and the 
use of hazardous substances.  Safety to workers and the public can be enhanced by: (i) proper 
briefing and training of workers on safety precautions, and their responsibilities for the safety of 
themselves and others, (ii) provision to workers of protective clothing including hard hats, 
protective footwear, and high visibility jackets for use when construction activity is to take place 
at night, (iii) ensuring that plant and vehicle operators are properly licensed and trained (iv) 
arranging for the provision of first aid facilities, readily available trained paramedical personnel, 
and emergency transport to the nearest hospital with accident and emergency facilities, and 
allocation of responsibility for ensuring that these arrangements are continually in place, (v) 
arranging for regular safety checks of vehicles and material, and allocation of responsibility to a 
suitably qualified Health and Safety officer for this, (vi) ensuring that quarry operations, 
particularly blasting, are carried out and supervised by trained personnel, that explosives are 
stored in a secure location (vii) provision of hazard warning signs around construction sites, and 
directing vehicle and pedestrian traffic away from work sites and (viii) arranging safety and 
hygiene training for contractor staff, at the start of the works and at six monthly intervals 
thereafter. 
 

4.2.9 Air Quality  
 
47. Earthworks, pavement improvement operations, quarry operations, asphalt production 
and the operation of construction vehicles and plant will all release aerial contaminants with 
potential effects on air quality. Impacts from emissions from hot mix plant can be brought to 
acceptable levels by ensuring that they are located as far as possible from residential areas, 
that high quality plant are used, that they are operated by appropriately trained and qualified 
personnel. Impacts from dust emissions at quarry sites may be mitigated by using water 
sprinklers at crushing plant.  Emissions from vehicles and plant can be minimized by ensuring 
all vehicles and plant are properly maintained. 
 

4.2.10 Noise and Vibration 
 
48. Noise and vibration from construction machinery and quarrying operations can cause 
nuisance to local residents and workers.  In towns and villages, locations such as schools are 
particularly vulnerable to nuisance from noise.  The impact of construction noise can be 
mitigated by (i) ensuring that construction plant and equipment are maintained to high standard, 
(ii) exhaust baffles are fitted and maintained to high serviceable condition, (iii) identification of 
sensitive receptors areas such as schools and religious sites, in consultation with community 
members and key personnel of these institutions, and (iv) limiting the operation of construction 
vehicles and equipment to daytime only when they have the least impact. 
 

4.2.11 Temporary Worker Populations and Public Health 
 
49. While labour, particularly unskilled labor is likely to be drawn from the local population, 
the majority of skilled and some supplementary unskilled labor is likely to come from elsewhere 
in Tajikistan or internationally.  Some of the Contractor’s workforce will therefore be resident 
temporarily in the project area.  When discussing the likelihood of temporary worker populations 
during construction local residents, respondents confirmed that they had no concerns about the 
presence of workers in the neighborhood during construction.  However, any risks that there 
may be of conflict, and spread of communicable diseases (including sexually transmitted 
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diseases) can be reduced by awareness raising among temporary workers of important social 
and health issues, including the spread of sexually transmitted and other disease.  These issues 
will be covered in safety and hygiene training provided by the Contractor to his staff.  Where 
temporary construction facilities need to be constructed, these shall be satisfactory in terms of 
hygiene and safety and with sufficient provisions for cooking, washing and sanitation facilities, 
solid waste collection and disposal and recreation space.  
 

4.3 Impacts Related to the Operation Phase 
 

4.3.1 Water Resources 
 
50. Improvements to the road drainage systems will result in improved storm water flows, 
and a reduced tendency for blockages to occur in roadside drains.  Risks to public health from 
the accumulation of stagnant water in drains, in which disease vectors such as mosquitoes can 
breed, will be reduced.  The design of the drainage system to withstand design year storm 
events will reduce risks of any operational failure of the drainage system.  Risks of failure of the 
drainage system will be further reduced by regular maintenance. 
 

4.3.2 Road Safety 
 
51. Improvements to road surfaces will include adjustments to vertical and horizontal road 
geometry, conducive to safe vehicle travel.   While these improvements will permit higher 
vehicle speeds which certainly carries a safety risk in accident severity, the potential negative 
safety implications will be offset by attention to other aspects of safety in the design and in 
enforcement of traffic rules.  The design measures include (i) widening from sub-standard road 
width to full two lane operation avoiding head-on conflicts, (ii) provision of centreline road 
marking and studs, edge delineation on wider pavements, guard railing and chevron markers on 
bends, (iii) provision of sealed shoulders where cycle and other slow and non-motorised traffic is 
significant, (iv) provision of kerbed footpaths through urban areas, (v) application of appropriate 
super elevation to horizontal curves, and (vi) provision of indented bus bays and signing of 
authorised bus stops, and provision of pedestrian crossings.  However, enforcement of speed 
limits and other traffic rules will be necessary to enhance safety.  
 

4.3.3 Air Quality and Greenhouse Gas Emissions 
 
52. Under existing conditions, the quality of the ambient air is impaired by vehicle emissions 
in the project area.  Emissions from idling engines while vehicles are stationary during periods 
of congestion are a contributory factor.  The proposed improvements are designed to decrease 
congestion on sections to be widened and allow smoother traffic flows, reducing the amount of 
time that vehicles remain stationary, with their engines idling and the number of accelerations 
and decelerations which have a similar effect. 
 
53. The project will therefore enable improvements in overall air quality. However for these 
to be realised, improved traffic law enforcement is necessary to reduce behaviour such as 
obstructive parking which can cause congestion.   
 
54. Maintenance activities during the operational phase will also potentially result in the 
release of air and dust, both directly and through impeding traffic.  This effect can be mitigated 
by ensuring that maintenance is planned and managed to ensure that work takes place as far 
as possible during off peak traffic periods, that dust emissions are suppressed, and plant and 
equipment maintained in good serviceable order. 
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55. The contribution of the project to carbon dioxide (CO2) emissions was estimated using 
the Reference Manual of the Revised 1996 Intergovernmental Panel on Climate Change (IPCC) 
Guidelines for National Greenhouse Gas Inventories. The types of vehicle included are 
passenger car, light-duty trucks, and heavy-duty vehicles.  The estimated CO2 emission for 
2010 is 395.69 tons per year if gasoline is used as fuel and 264.01 tons CO2 if diesel is used as 
fuel.  These emissions represent 0.4 percent and 0.26 percent, respectively, of the significant 
threshold for CO2 indicated in the Safeguard Policy Statement of ADB (June 2009).  Forecast 
CO2 emission in 2025 is 1,119.95 tons if gasoline is used and 745.82 tons if diesel is used as 
fuel.  Even with 183 percent increase in CO2 emissions from 2010 to 2025, the total contribution 
of the project to CO2 emissions accounts for only 1.1 percent of ADB’s significant threshold of 
100,000 tons CO2 per year. 
 

4.3.4 Noise 
 
56. As a result of smoother, less disturbed traffic flows, there will be a reduction in normal 
noise emissions from the use of the improved road.  Noise from maintenance activities may be 
significant however, but as in the case for air quality can be mitigated by ensuring a high 
standard of planning and management of maintenance work. 
 

4.3.5 Stormwater Flows 
 
57. The upgrading or replacement of culverts and small bridges to meet national 
requirements for 100 year design storm capacity will reduce hazards associated with 
stormwater flow, and this is a positive impact.   
 
5. ENVIRONMENTAL MANAGEMENT PLAN 
 
58. The principal law governing principles of environmental protection in Tajikistan is the 
Law on Nature Protection No. 905 of 1993, amended in 1996, and again in 2002.  The Law on 
Ecological Examination of 2003 (amended in 2008) sets out the powers of the government and 
government bodies and their responsibilities, and establishes the rights of citizens to receive 
information on ecological risks of projects.  Specific provision is made for environmental 
monitoring of both the impacts during construction as well as during road operation.  The 
institutional implementation arrangements are also described in the monitoring.  In the absence 
of environmental standards for air quality, water quality, and noise during monitoring, the 
Environmental, Health, and Safety Guidelines (April 2007) of the World Bank Group will be 
referred to.  Other laws also cover environmental protection of specific areas such as the Water 
Code, the Law on Air Protection and the Flora Protection and Use Law.  The principal 
Government agency with responsibility for environmental assessment and monitoring is the 
Committee for Environmental Protection, formed in 1994 (replacing the Ministry of Nature 
Protection). 
 

5.1 Project Implementation Arrangements and Institutional Responsibilities 
 
59. The Executing Agency (EA) for the Project will be MOTC.  Project management and 
general supervision will be jointly carried out by the Project Management Consultants (PMC) 
and the EA. The EA will have a separate Safeguards Unit with representation from the 
Environmental Protection Committee.  The Safeguards Unit will report to the Executive Director 
of the EA. 
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60. With regard to environmental safeguarding the EA will monitor the progress of day-to-
day project implementation including compliance with the Environmental Management Plan 
(EMP). Specific responsibility for EMP compliance will rest with the Contractor who will be 
monitored by a social and environmental monitoring officer, to be recruited to the EA prior to the 
award of the civil works contracts.  A firm will be recruited to act as Project Management 
Consultants to support the EA with project administration and management, procurement and 
monitoring and reporting, and will also manage detailed design and carry out supervision of the 
works.  The Project Management Consultants will have on its staff an environmental specialist. 
 

5.2 Environmental Monitoring  
 

5.2.1 Rationale for Monitoring 
 
61. The screening and assessment of environmental impacts demonstrates that the main 
environmental issues arising from the project are the construction impacts.  While these are 
potentially highly significant, they can be substantially mitigated by ensuring that the planning 
and precautionary measures that are listed in the EMP are put into effect.  Compliance 
monitoring during construction is therefore important, as it is a means of ensuring adherence to 
the EMP.  
 
62. The potential negative operational impacts identified in the screening and assessment 
process are water pollution risks, air pollution risks, noise generation and road safety issues. In 
the cases of water pollution, air pollution and noise generation, the proposed road 
improvements are expected to either improve the existing situation, or to mitigate the effects of 
forecasted growth in road traffic levels.  There are at present no regular programmes that 
monitor these effects, either in urban areas or on open roads.  Capability, in terms of both 
equipment and expertise for measurement and analysis of data is also limited.  In addition, 
these parameters are more vehicle-related than road-related, and so the findings of any 
measurements would reflect the rate of renewal of the vehicle fleet (known to be increasing over 
recent years) and would inform decisions regulation and licensing of vehicles and drivers, 
probably more so than those relating to road improvements, in general terms of specifically for 
the project road.  It is therefore recommended that measurements of air and noise pollution 
would only be of value as part of a broader monitoring scheme, and need not be introduced for 
this project in isolation.  However, the perceptions of people who occupy homes adjacent or 
near to the road can easily be gathered, as part of a more general community feedback 
initiative.  
 
63. In the case of road safety, information on the type’s frequencies and locations of 
accidents can be recorded using existing capabilities although they are also influenced by the 
standards of vehicle maintenance and driver behaviour as well as road features and conditions. 
In addition, accident data can help identify accident “hotspots” which can be addressed on a 
case by case basis to reduce the particular hazard.  Systematic collection of road accident data 
is therefore recommended. 
 

5.2.2 Monitoring of Construction Impacts 
 
64. Construction environmental monitoring is a function of supervision, and the essential 
purpose is to ensure adherence to the EMP. The monitoring is a day to day process, which 
ensures that departures from the EMP are avoided or quickly rectified, or that any unforeseen 
impacts are quickly discovered and remedied.  
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5.2.3 Monitoring of Impacts of Operation of the Road 
 
65. Regular monitoring of the condition of the road surface, bridges, culverts, drainage 
structures and slope protection structures is important from an environmental management 
point of view, but takes place as part of regular road maintenance. In addition to this activity, 
information on the locations, type and consequences of traffic or traffic related accidents is 
required, in co-operation with traffic police.  
 
6. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 
 

6.1 Consultations and Disclosure to Date 
 
66. Consultations with local communities and other stakeholders took place largely in 
conjunction with LARP preparation.  The Project Team planned and facilitated the public 
consultations.  Focus group discussions were held with community groups, local Government 
officials, community leaders and teachers were made aware of the proposed project and its 
intended scope. In each case, a wide range of questions were asked to prompt discussion on 
concerns or wishes relating to the project, expected effects on road safety, presence of sites of 
cultural or religious significance, presence or absence of wildlife, concerns about construction 
phase impacts, suggestions for the project.  
 
67. From the discussions it was found that Participants were keen for road improvements to 
happen because of dependence on the road to access markets, particularly for producers who 
rely on markets in Dushanbe.  They welcome the project itself and see construction work as a 
possible source of earning opportunity.  Participants have some concerns over safety and 
property and wish to see safety issues addressed by sound engineering design, the use of 
signage and inclusion of pedestrian crossings at sites where pedestrians are most vulnerable.  
A detailed summary of attendance and discussions is included with the EIA. 
 
68. Further consultations were held with the Committee for Environmental Protection, the 
Organization for Security and Co-operation in Europe (which supports a range of environmental 
protection activities in Tajikistan), and environmental protection officers with the administrations 
of Gissar and Shakhrinav Rayons.  
 
7. CONCLUSIONS 
 
69. The project will result in some encroachment into private and public lands.  Widening 
operations will involve the loss of trees that line the highway, including ornamental, timber and 
fruit bearing trees.  This loss of trees will be mitigated by planting trees in clusters, according to 
the wishes of roadside communities.  There are no further anticipated effects on flora and fauna.  
No known relicts of cultural or historical importance will be affected.  
 
70. During operation, widening and the improvement of road surfaces will reduce noise 
emissions and improve air quality through improved traffic flows, though these improvements 
will be offset by increases in the volume of traffic and higher travel speeds. Improvements to 
road surfaces and geometry, together with appropriate and well placed signage and signalling 
for traffic will result in some enhancement of road safety.  Improvements to drainage structures, 
culverts and bridges will reduce risks of impoundment of water and improve stormwater flows.  
Regular road maintenance and policing of traffic will be necessary to maximise and sustain 
these effects. 
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71. The majority of environmental impacts and risks are associated with construction.  
These include risks of damage to people and property, damage to land, disruption to traffic, 
water management issues, and the nuisance effects of dust emissions, vehicle fumes and noise 
generation.  Mitigation measures to address these impacts have been included in the 
Environmental Management Plan. 
 
72. Monitoring activities will focus on compliance monitoring during the construction phase.  
Monitoring during the operation phase that yields information of value the environmental 
management of the project road and for the road sector in general consists of regular 
consultations with roadside residents to obtain community feedback, and record keeping of 
traffic and traffic related accidents that occur on the project road.  
 
73. The overall finding of the EIA is that the Project will not cause significant environmental 
problems and that potential adverse impacts are manageable through the implementation of the 
EMP. 
 
B. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 
74. The principal law governing principles of environmental protection in Tajikistan is the 
Law on Nature Protection No. 905 of 1993, amended in 1996, and again in 2002. The Law on 
Ecological Expertise (2003) and the Law on Ecological Examination (2003, amended in 2008) 
relate more specifically to EIA.  An unofficial translation was obtained for the Law on Ecological 
Examination, which gives the general order for carrying out of ecological examination, defines 
the rights and duties of the parties who participate in the carrying out of ecological 
examinations, establishes the rights of citizens to receive information on ecological risks of 
projects relating to construction and maintenance; procedures for appeal of the decisions and 
for consideration of disputes, and also establishes the responsibility for enforcement of the 
legislation in the field of ecological examination. The law defines the principles and purposes of 
ecological examination, types of ecological examination and projects requiring them. Ecological 
Examination is clearly similar in purpose and approach to the EIA process.  It allocates powers 
and duties to Government bodies relating to ecological examination (state ecological 
examination), and sets out the rights of public associations and individual citizens on ecological 
examination (public ecological examination), defining conditions under which the public may 
carry out or participate in ecological examination.. Other laws also cover environmental 
protection of specific areas such as the Water Code (2000), the Law on Air Protection (1996) 
and the Flora Protection and Use Law. 
 
75. The principal Government agency with responsibility for environmental assessment and 
monitoring is the State Committee for Environmental Protection and Forestry (SCEPF), which 
replaced the former Ministry of Nature Protection by a presidential decree in January 2004. The 
SCEPF absorbed the former State Forest Enterprise, and has a staff of over 2000. It has a 
comprehensive mandate that includes policy formulation and inspection duties. The SCEPF has 
divisions at oblast (region), city and rayon (district) level, in the form of Departments of 
Environmental Protection, within the Hukumat (local administration) at each city or rayon. 
 
76. Tajikistan is also signatory to several international environmental agreements2 such as 
Kyoto Protocol (1997), UN Convention of Biological Diversity (1992), Montreal Protocol on 

                                                 
2Central Intelligence Agency, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook/ 
(accessed 4 May 2010) 
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Substances that Deplete the Ozone Layer (1989), UN Convention to Combat Desertification 
(Paris, 1994), Convention on Wetlands of International Importance Especially as Waterfowl 
Habitat (Ramsar Convention, 1975), and the Convention on the Prohibition of Military or any 
other Hostile Use of Environmental Modification Techniques (1978).  As signatory to these 
international environmental agreements, the country is bound to the provisions set forth in these 
agreements.  These international environmental agreements also provide guidance to Tajikistan 
on how best to protect the environment and ensure that their development projects advance 
toward sustainability. 
 
C. DESCRIPTION OF THE PROJECT 
 
1. PROJECT TYPE 
 
77. Infrastructure: The Project will consist of infrastructure improvements and capacity 
building for improved infrastructure management. The environmental screening process has 
followed the appropriate checklists provided in the Environmental Assessment Guidelines 
(2003). 
 
2. PROJECT CATEGORY 
 
78. Category A: The appropriate category for the Project according to the ADB’s 
classification is A. 
 
3. NEED FOR THE PROJECT 
 
79. The project forms a part of the Central Asia Regional Economic Cooperation (CAREC) 
Program, initiated in 1997 to improve living standards and to reduce poverty in CAREC 
countries through more efficient and effective regional economic cooperation. A sound and well 
connected transport network is necessary to link Central Asian nations to each other and to sea 
ports as well as to allow affordable carriage of natural resources and industrial products from 
their source to the centers of demand. While an equilibrium in the transport sector in Central 
Asian nations existed in the former Soviet Union, the break up of the Soviet Union and 
subsequent outbreaks of civil war damaged trade flows, transport and transit connections as 
caused deterioration of much of the infrastructure. Border crossings remain particularly 
problematic, with outdated and often inadequate border facilities and equipment, and a lack of 
harmonization of information and processing of passengers and goods.  The situation is 
epitomized by Tajikistan, which has extremely high transport and logistics costs, is still coping 
with the legacy of the 5 year civil war, and has a small domestic market and with limited 
opportunities. The country is heavily reliant on remittances and thus vulnerable to changes in 
the global economic climate. The nation stands to benefit from the implementation of the ADB’s 
CAREC strategy, partly through its strategic location as a transit link between faster growing 
and more economically powerful neighbors such as the People’s Republic of China, the Russian 
Federation, and Middle East countries and also because an improved road network will 
enhance opportunities for production, export diversification and the provision of labor. With 
largely mountainous topography, the potential to develop rail links is constrained and so the 
scope to benefit from an improved road network all the more significant. At the same time, much 
of the road network, including the project road, suffers from inadequate maintenance and 
deficiencies in design and construction. In particular, some bridges are in a precarious 
condition.  
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80. As well as being of local importance, the Dushanbe–Tursunzade–Uzbekistan border is 
the missing link in the rehabilitation of the Tajik segment of the CAREC Transport Corridor III. 
 
81. The project is needed to achieve lasting improvements to road condition and capacity 
and to alleviate the current constraints to cross border transport and trade, contributing to the 
attainment of CAREC goals.  
 
4. PROPOSED IMPLEMENTATION SCHEDULE 
 
Project duration: 49 months 
Start Date: August 2010 
End Date: September 2014 
Works Procurement: August 2010 – June 2011 
Civil Works: July 2011 – September 2014 
 
5. LOCATION 
 
82. The project road starts with a dual carriage way within the city of Dushanbe, between the 
Avicenna Monument and the West Gate, at the city limits. It then proceeds to the border with 
Uzbekistan, a total length of 61.5km, passing a junction to the regional town of Gissar, through 
the town of Shakhrinav, and close to the town of Tursunzade. A set of strip maps are provided 
as Appendix 1. 
 
6. OUTPUTS 
 

6.1 Summary 
 

83. The Project outputs comprise road widening, minor realignment and improvements to 
pavements and drainage structures for the entire road, in a phased manner, and improvements 
to infrastructure, facilities and customs security equipment at the Bratstvo customs post on the 
Tajikistan-Uzbekistan border. 
 

6.2 Road Improvement 
 
84. The project road has been divided into five separate sections, based broadly on current 
traffic characteristics. Table 1 below describes the existing pavement condition of the five 
sections and the improvements to be done to them. Table 2 summarizes the proposed road 
widening while Table 3 summarizes the quantities of earthworks and pavement works. 
 
Table 1: Summary of Existing Condition and Proposed Improvements for the Five Road 

Sections 
Section Existing Condition Proposed Improvements 
1. Avicenna 
Monument to 
West Gate 
(4.6km) 

A four lane, dual carriage way urban road, 
constructed in concrete panels. The 
surface and joints of the panels are 
severely spalled. Ride quality is very poor 

Application of an asphaltic overlay, 
including a proprietary geogrid product 
to control reflective cracking. 

2. West Gate to 
Gissar Junction 
(13.9km). 

Two lane, asphalt surfaced road. 
Horizontal alignment and super-elevation 
appropriate for current speed limits. More 
than 50% of the pavement area displays 
significant failure.  

Widening to a dual carriageway, four 
lane road with a central median and 
safety barriers, and with 1.5m wide 
shoulders on either side and minor 
modifications to the horizontal and 
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Section Existing Condition Proposed Improvements 
3. Gissar 
Junction to 
Shakhrinav 
(20.7km) 

Two lane, asphalt surfaced road with 
acceptable horizontal and vertical 
alignments. More than 50% of the existing 
pavement displays cracking, delamination 
and edge break.  

4. Shakhrinav – 
Tursunzade 
Junction 
(10.6km) 

Two lane, asphalt surfaced road with 
acceptable horizontal and vertical 
alignments. The pavement features 
potholes, deep cracks and delamination 
and is passable only at reduced speed.  

vertical alignment. The surface will be 
improved with a mechanically bonded 
aggregate pavement with thin asphaltic 
surfacing. 

5. Tursunzade 
Junction – 
Uzbekistan 
Border (11.7km) 

Two lane, asphalt surfaced road with 
acceptable horizontal and vertical 
alignments. The pavement is extremely 
deteriorated is passable only at reduced 
speed. 

Pavement rehabilitation to a durable 
mechanically bonded aggregate 
pavement with thin asphalt surfacing. 
Minor modifications to horizontal and 
vertical alignment.  

 
Table 2: Summary of Proposed Widening 

New Road Width and Lengths to be widened Existing Road Rural Sections Urban Sections 
Section Carriage-

way 
provision  

Average 
width (m) 

New 
width (m) 

Length 
(km) 

New 
width (m) 

Length 
(km) 

1. Avicenna 
Monument to West 
Gate 

Dual  59.1m - - 59.1 4.6 

2. West Gate to 
Gissar Junction. Single  15.8m 21.5 9.5 20 4.4 

3. Gissar Junction to 
Shakhrinav Single  14.8m 21.5 16.7 20 1.0 

4. Shakhrinav – 
Tursunzade Junction Single  14.8m 21.5 6.2 20 4.4 

5. Tursunzade 
Junction – Uzbekistan 
Border 

Single  14.8m 14.8 8.1 10 3.6 

 
Table 3: Earthworks and Pavement Quantities 

Lengths of 
Earthworks (km) 

Earthworks 
Quantities (m3) Pavement Quantities (m3) 

Section 
Cut Fill Cut/Fill Total Cut Total Fill Sub-

base 
Base-
course Asphalt

1. Avicenna 
Monument to West 
Gate 

- - - - - - - - 

2. West Gate to 
Gissar Junction. 2.5 2.8 8.6 450,000 200,000 30,000 50,000 15,000 

3. Gissar Junction to 
Shakhrinav 0.5 9.2 11.0 300,000 200,000 45,000 80,000 22,000 

4. Shakhrinav – 
Tursunzade Junction 0.7 8.1 1.8 150,000 100,000 25,000 35,000 10,000 

5. Tursunzade 
Junction – Uzbekistan 
Border 

3.1 7.8 0.8 100,000 50,000 15,000 30,000 8,000 
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6.3 Bridge Improvements 
 
85. Ten bridges on the route require replacement with wider structures (6), widening, 
rehabilitation and strengthening (2), or rehabilitation and strengthening (2), as listed in Table 4. 
The improvement works also require the upgrading of inadequate culverts to meet national 
requirements for design storm capacity (using a return period of 100 years) and will involve the 
construction of 163 piped culverts of 1.0 m diameter and above, and 37 box culverts ranging in 
size from single-cell 2 x 2 m structures to triple-cell 4 x 2.5 m structures.  
 

Table 4: List of Bridges and Culverts to be Replaced 
Type Length Width Design Flow Location 

(km) Old New 
Crossing 

Old New Old New Volume 
(m3/s) 

Velocity 
(m/s) 

6.43 Bridge Bridge Unnamed 26 34 12.1 24.0 87 3.7 
19.37 Bridge Bridge Khanaka 101 101 15.5 25.0 750 4.2 
24.28 Bridge Bridge Nadji 18 20 11.1 24.0 160 4.9 
40.11 Bridge Bridge Karatag 67 67 14.2 25.0 305 3.9 
40.61 Bridge Bridge Irrigation channel 17 20 14.6 24.0 16  
42.97 Box-cvt Bridge Unnamed  25  24.0 180 5.1 
46.92 Bridge Bridge Unnamed 18 24 13.3 24.0 100 4.5 
51.07 Bridge Bridge Rail lines 52 55 12.5 14.5 N/A  
55.92 Bridge Bridge Shirkent 40 40 16.3 16.0 360 4.0 
61.35 Bridge Bridge Unnamed 20 20 14.7 15.5 72 3.3 

 
6.4 Improvements to Border Facilities 

 
86. Volumes of goods vehicle traffic are increasing and are expected to increase 
substantially as the CAREC corridor is further developed. The costs and the procedures 
involved in importing and exporting a standardized shipment of goods to and from Tajikistan are 
very high in relation to regional and global standards. Customs and security functions at the 
Bratstvo/Dusti border are shared between the border post, where the traffic police, a customs 
and immigration and a military detachment are situated, and a nearby freight terminal. The 
freight terminal run by a The Association of International Automobile Carriers of the Republic of 
Tajikistan (ABBAT), a private sector operator, under a memorandum of agreement with the 
government. ABBAT has the developed the infrastructure at the freight terminal and has the 
capacity to make further developments to improve operational efficiency. Further constraints are 
the need for improved information handling and data transmission to speed up border 
processes, and infrastructure improvements that will allow 24 hour operation the post and 
remove bottlenecks to vehicle and pedestrian traffic. The computerization of border systems is 
being addressed under ADB Loan No 2114; the Regional Customs Modernization and 
Infrastructure Development Project and this project will support the CSD to enable the 
corresponding improvements in infrastructure that are required. Improvements will comprise (i) 
renovation and upgrading of the main customs building at Bratstvo, at the border, (ii) connection 
to a dependable power source, (iii) provision of a mobile scanner vehicle for x-raying and 
scanning vehicles; (iv) installation of a new weighbridge to replace the existing non-operational 
unit; (v) construction of a new terminal for passenger and cross-border movement; (vi) a 
covered (all weather) walkway for pedestrians through the border territory, and (vii) ancillary 
buildings, amenities, security lighting and car/truck parking.  
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87. In addition, advisory support will be provided to the CSD to address institutional issues, 
such as the management structure, overlapping tasks with border police, customs, ABBAT and 
the military, and poor cooperation between Tajik and Uzbek border authorities) as cumbersome 
processes and poor information transfer. The advisory support will be provided by a Customs / 
Cross-Border Specialist who will be engaged under the project for 5 person months. 
 

6.5 Special Features 
 

88. Road Asset Management and Maintenance. The Project will develop a maintenance 
program for road condition rating and inspection for the corridor, and for the programming of 
routine and periodic maintenance. This requirement will be incorporated in the terms of 
reference for the project management and construction supervision consultants. 
 
89. Road Safety. The rehabilitation works will improve road safety by improving the 
deteriorated road surface which presently contributes to unsafe driving conditions, and 
improving horizontal and vertical alignment, improving sight distance. Increased sight distances 
will improve overtaking conditions where two-lanes are retained from Tursunzade junction to the 
Uzbekistan border. The installation and maintenance of proper signage, lane markings and 
street lights has been allowed for. A design speed of 60 km/h has been adopted through 
villages and built-up areas, and 100 km/h elsewhere, existing open drains at the pavement edge 
will be constructed as fully enclosed drains, and street planting will be placed away from the 
edge of the traffic lanes to obtain adequate sight distances. 
 
90. Climate Change. Extreme climatic events are likely to result in prolonged and more 
intense precipitation, wider temperature extremes and longer periods of drought. Climatic 
change may therefore increase the vulnerability of road infrastructure to surface flooding with 
consequent pavement deterioration, flash floods in rivers and watercourses, and potential 
mudslides, and the failure of saturated cut and fill material. Currently, when extreme events 
occur, damage is repaired using emergency funds. The MOTC does not have a provision for 
addressing the increased occurrence of such climate change associated damage. Issues taken 
into account during preliminary design tasks to date include (i) prevention of flooding by raising 
the road surface where practicable and designing appropriate side drainage (ii) design of 
bridges and culverts to take account of 100 year return storms (iii) inclusion of river bank 
protection and scour prevention measures, (iv) additional head clearances for bridges and 
culverts to withstand mudslides (v) pavement design for a mechanically bonded aggregate road 
base, and a asphaltic surface design mix suitable to withstand anticipated temperature 
extremes and (vi) provision for assessment of material strengths, geotechnical monitoring and 
control. 
 
91. Land Acquisition. The preliminary design shows that there will be impact on land, 
assets, businesses and income. Affected properties are narrow in shape and small in size, and 
compensation in the form of replacement is problematic, as a new land allocation will inevitably 
be distant from the existing property, and most will be too small to be economically viable for 
cultivation. Cash compensation would therefore be a preferred alternative, but there is no 
precedent for this method in Tajikistan. A Resettlement Working Group Committee (WG) has 
been operational since March 2009 to establish an appropriate valuation methodology for 
agricultural/residential/commercial land and properties. Despite the lack of precedent for cash 
compensation for land in Tajikistan, the WG is willing to use cash compensation for involuntary 
resettlement. Further technical assistance may be considered to continue the policy dialogue 
and determine a basis for valuation of affected land. 
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92. Road Tolling. In order to assess the feasibility of the tolling of the highway, the PPTA 
has included a review of (i) government preparedness for tolling; (ii) acceptance of tolling and 
road maintenance by the private sector; (iii) collection costs; (iv) community impacts and 
acceptance, and (v) extended options for recovering road costs (road user charges, fuel levies, 
and heavy vehicle and permit fees). A financial simulation, using up to date costs, was prepared 
to assess the tolls necessary to cover the operating and maintenance costs and provide a rate 
of return higher than the cost of capital, and a return on investment to the toll operator. 
 
D. DESCRIPTION OF THE ENVIRONMENT 
 
1. OVERVIEW 
 
93. The project road is situated in primarily agricultural land, on level terrain, commencing in 
the outskirts of Dushanbe and passing a number of towns and villages before arriving at the 
Uzbekistan border. It passes through the Gissar valley, which has a long history of occupation, 
and is traversed by three major rivers. A strip map of the project road, showing locations of the 
road sections, the locations of towns and villages, and the three rivers is shown below in Figure 
1, while more detail is provided on aerial photos showing the alignment, in Appendix 1.  
 

Figure 1: Social and Environmental Strip Map of Project Corridor 
 

 
 
 
 



 

21 

2. PHYSICAL RESOURCES 
 

2.1 Geology, Topography and Soils 
 
94. The project road, is situated in flat or gently undulating land within the Gissar (also 
known as Hissar) valley and connects the western outskirts of Dushanbe (at a height of 841m), 
to the town of Bratstvo on the Uzbek border near Tursunzade, at a height of 702 m. The road is 
generally level, but attains a grade of up to 5%. The Gissar valley is extensive, bounded by the 
hills of the Gissar ranges to the north, a series of northeast-southwest running valleys toward 
the south and southeast, and opening into a large plain that stretches across Uzbekistan to the 
west. The road is situated toward the north of the valley, at the foot of the Gissar Range.  
 
95. The Gissar ranges are formed of schists and other rocks of sedimentary origin, with 
some igneous intrusions. The valley floor is composed mainly of deep loess, which forms from 
windborne deposits over arid or semi arid areas. Awareness of the sandy nature of these 
deposits is strong: the original name for the town of Tursunzade was Regar, meaning “a town 
on sand”. Soils in the area are exclusively dark grey siernozems, which are typical of plains 
formed on loess deposits, are characterized by low organic matter content and fine texture, and 
are suitable for agriculture.  
 
96. Within Tajikistan where the great majority of the terrain is mountainous, the road is 
unusual in that it is generally level, and not prone to damage by slope failures. However, the 
country is situated on a major seismically active belt that extends across the South-Eastern part 
of Central Asia, which will need to be taken account of in the design of replacement and 
rehabilitated bridges. Also, the loess material on which the road lies is prone to localized 
settlement, calling for strong sub-base to protect the bituminized surface from damage, and 
sound foundations for bridges and structures.  
 

2.2 Climate 
 
97. The climate in western Tajikistan where the project is located is characterized as a warm 
Mediterranean climate3, defined as a climate that resembles that of land in the Mediterranean 
basin, and which features warm to hot dry summers and cool, wet winters. In Dushanbe, the 
mean monthly precipitation ranges from 1mm in the summer month of August to 108mm in 
March, while the average annual precipitation is 570mm4. Rainfall is highest in the late winter 
and early spring (March to May) and the summer months are very dry. The distribution of rainfall 
over the year is shown in Figure 2. Tursunzade is situated on the edge of a large arid zone that 
stretches across southern Uzbekistan and into Iran and is drier, with average annual 
precipitation between 200mm and 400mm5. Within the Gissar valley, mean monthly 
temperatures range from - 2○C in January to 25.2oC in June.  Winter temperatures reach but 
rarely remain at subzero levels, minima are typically around - 5oC though they drop much further 
on occasion (temperatures in Dushanbe reportedly fell to around - 20oC in early 2008, when 
unusually harsh winter conditions prompted a UN appeal for emergency assistance). 
Conversely, temperatures as high as 43oC can occur in the area in summer. The climate in the 
Gissar valley is influenced significantly by the Gissar range to the north. Higher precipitation 
levels are found on the slopes to the west and southwest, as a result of moist winds coming 

                                                 
3  Peel, M. C., Finlayson, B. L., and McMahon, T. A, (2007), Updated world map of the Köppen-Geiger climate 

classification. Hydrology and Earth System Sciences, University of Melbourne.  
4  Hydrometeorogical Centre of Russia, http://wmc.meteoinfo.ru  
5  Pers Comm 
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predominantly from the west.  Hail occurs on occasion in winter, mainly within the foothills of the 
Gissar Ranges and usually two or three times a year. Fog is common in the Gissar Valley 
during the cooler months.  
 

Figure 2: Mean Monthly Precipitation and Temperature in Dushanbe 
 

 

 
  Source: Hydrometeorogical Centre of Russia 
 
98. The climate and soils are well suited to agriculture. However, plant growth during the 
summer months is constrained by a lack of moisture as the summers are mainly dry. With 
irrigation water compensating for the moisture deficit during the summer months, ideal growing 
conditions are developed and therefore yields are substantially increased by the use of 
irrigation. Surface water flows during the late winter can be high, and need to be taken account 
of in drainage and bridge design.  
 

2.3 Water Resources 
 

99. The main watercourse within the Gissar valley is the Kafirnigan River, a tributary of the 
Amu Darya River (formerly known as the Oxus) which flows into the Aral Sea. The Kafarnigan 
lies to the south of the project area, and several mainly north-south flowing tributaries form the 
main natural water courses in and around the project area. Of these the largest is the Varzob 
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(the lower reaches of which are known as the Dushanbe River where it flows through the city). 
The smaller Khanaka, Karatag and Shirkent rivers cross the road at chainages 19.3km, 40.1km 
and 55.9km respectively. To the south and largely parallel to the project road is the Great Gissar 
Canal, built in 1942 for irrigation purposes, which carries water from the Dushanbe river to the 
Surkhandarya River in Uzbekistan (another substantial tributary of the Amu Darya, lying to the 
west of the Kafirnigan and joining the Amu Darya near the city of Termez).  
  
100. The Kafirnigan River is the fifth largest river in Tajikistan, 387km long and has a basin 
area of 11,600 km2. The Varzob and Karatag make up around a tenth of this area (the Varzob is 
71km long and has a basin area of 1,740 km2 and the Karatag is 47km long and has a 
catchment area of 684 km2). The Khanaka and Shirkent are significantly smaller. Residential 
and small agricultural land use occurs on the banks of the Khanaka, Karatg and Shirkent, 
extending between 6 to 10km upstream of the road. Water quality is influenced by discharges 
from the homes and farms, and by sediment load from the farmland and higher up in the 
catchment. Water quality is moderate, likely to be Class II or III6. The average flow rate from the 
Varzob is 45.9 m3/s. Utilization is high, both for irrigation and as the main source for Dushanbe 
water supply. The river is subject to pollution from irrigation runoff and inadequately treated 
urban wastewater from the cities of Dushanbe and Vahdat. Downstream of Dushanbe, the water 
quality is likely to be of Class IV or possibly Class V. 
 
101. The Khanaka, Karatag and Shirkent rivers are essentially seasonal. Maximum flows 
occur in late spring and early summer (April – June) as snow in the upper catchment area melts. 
The flows carry significant amounts of river gravel and small boulders. For the rest of the year, 
much of the water is diverted for irrigation and the bridge sites; flow is limited to small channels, 
leaving much of the river bed dry.  
 
102. The use irrigated agriculture in the region, primarily to produce cotton, has contributed 
substantially to severe environmental problems that have developed at the Aral Sea, to 
northwest of Tajikistan. Water diverted from rivers for the purposes of irrigation is almost entirely 
lost to the source catchment area, as evapotranspiration. The result is that progressively less 
water flows into the Aral Sea, causing it to shrink in extent, and concentrating levels of salt and 
pollutants (especially fertilizers and pesticides used for agriculture in the catchment area). 
Irrigation is essential to obtain good yields of cotton, which has been the mainstay of Tajikistan’s 
agricultural exports, the most important sector of the economy (accounting for some 41% of 
GDP). Cotton fields within Tajikistan are significant. However, while Tajikistan is not the largest 
producer of cotton in the Aral Sea basin (Uzbekistan and Turkmenistan both produce 
substantially more while Kazakhstan produces a similar quantity), Tajikistan’s rivers, fed mainly 
by snow melt from the mountain ranges, supply around half of the water of the Aral Sea basin. 
The issue is therefore one of international importance. Groundwater reserves are extensive in 
the Gissar valley. Aquifers are located and depths of 5 to 40m, generally deeper around the 
project area. Figure 3 below shows the groundwater situation in the project area.  
 
 
 
 
 
 

                                                 
6  Based on the United Nations Economic Commission for Europe classification of water quality, which range from 

Class I (Clean; slight or no anthropogenic pollution) to Class V (heavily polluted) 
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Figure 3: Groundwater Situation in Project Area 
 

 
 
3. ECOLOGICAL RESOURCES 
 

3.1 Vegetation 
 
103. The Gissar Valley has a long history of human settlement and features intensive 
agricultural and industrial development, and this is true of the road corridor. The area is likely to 
have originally borne riparian forest cover, of a type that occurs in much of Central Asia, known 
as Tugai. Tugai forests are dominated by poplar and oleaster tree species, and reed and grass 
ground cover and provide habitats for a wide range of birds and animal species. Tugai forests 
have been substantially damaged as a result of excessive use of water for irrigation and are 
under threat. Relicts of tugai forest in the Tigrovaya Balka nature reserve in Southern Tajikistan 
are important for conservation.  
 
104. Most vegetation in the Gissar valley now occurs in irrigated land and gardens, growing 
fruits, vegetables, and cereals besides cotton. Both introduced and local species and varieties 
are used. Besides homes and private plots, land immediately adjoining the road reserve is used 
for cotton, vegetable growing, cereals and orchards. Either side of the road, rows of trees have 
been planted. Most are between 20 and 30 years in age approximately. Around 80% are 
ornamental species, primarily Populus (poplar) species, which make up around 50% of the total. 
The remaining 20% are fruit and nut trees, including apricot, persimmon, walnut and mulberry.  
 
105. At approximately 0.5 km from the West Gate, the Presidential Botanical Garden is 
situated, close to the road. This garden, which will not be affected by road improvement 
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operations comprises orchards, greenhouses, and features plants primarily of economic 
importance, and some favored ornamental tree species. The following tree species are listed: 
 
Conifers: 
Cupressus  sp:  Cypresses 
Juniperus semiglobosa, Juniperus zeravshanica – Junipers  
Pinus eldarica – Afghan Pine  
Thuja sp:  2 species – Western Cedar 
 
Deciduous: 
Magnolia grandiflora; Magnolia pontica – Magnolias  
Acer turkestanica, Acer regiliana, Acer canadensis – Maples 
Siringia sp:  – Lilac  
Ligustrum sp:   
Jucca sp:  – Yucca  
Certis caucasica – Caucasian hackberry 
Eleagnus angustifolia – Oleaster  
 
Fruit: 
Juglans regia – Walnut  
Pistacea vera (introduced from Afghanistan) – Pistachio    
Amygdalus sp:  Almond 
Ficus caria:  Fig  
Rebes sp:  Currant  
Pyrus sp:  Pear  
Malus sp:  Apple  
Prunus sp:  Plum  
Cerasus juss:   Cherry- different sorts 
Vitis sp:  Grape  
Punica sp:  Pomegranate   
Diospyros sp:  Persimmon  
 

3.2 Fauna 
 

106. While Tajikistan is home to a wide diversity of animals and birds, the Gissar Valley, as a 
result of its long history of human settlement, intensive cultivation and industrial development, 
provides limited habitats and a similarly limited range of fauna. Trees by the side of the road, in 
and around settlements and in particular at the Botanical Garden provide a food source and 
habitat for birds. Some 21 bird species are observed in the Botanical Garden, mainly bramble 
finches and tree sparrows but also crows, starlings, mynah birds and birds of prey including 
hawks, kites and owls. Asked about animal and bird species of interest that may be under 
threat, local residents said that these occur mainly in conservation areas distant from the road. 
 

3.3 Protected Areas 
 
107. No protected areas occur in the vicinity of the road. The nearest protected areas is the 
Almasi species management area, some 12 – 14km north of the road, and the Shirkent 
Historical Nature Park, some 16 – 18km north of the road. The Almasi area is for the 
management of Ungernia victoris, a small flowering plant endemic to the Gissar range and an 
important source of galanthamine, a substance important for the treatment of neurological 
diseases that cannot be synthesized economically. The Shirkent Historical Nature Park is a 
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nature reserve set mainly juniper forest, which are home to a number of rare and endangered 
species. There is at present limited vehicular access to the Park and it does not yet have any 
tourism infrastructure.  
 
4. SOCIAL AND CULTURAL RESOURCES 
 

4.1 Overview 
 
108. Tajikistan has five administrative regions, three are oblasts, which are large areas 
subdivided into rayons, which in turn are subdivided into jamoats. The remaining administrative 
regions are a group of 13 autonomous rayons that form a region known as Regional Republican 
Subordination, and the city of Dushanbe. The road is situated within four rayons within the 
Regional Republican Subordination, namely Rudaki, Gissar, Shakhrinav and Tursunzade 
rayons.  
 
109. According to a census conducted in 2000, the population of Tajikistan is 6.1 million. The 
population of Gissar rayon is 225,536, of Shakhrinav is 88,563 and of Tursunzade is 206,621. 
The average annual population growth across the nation is 1.88%. The rural population of 
Tajikistan exceeds 70% of the country’s total population and over 30% of the population are 
children under the age of ten.  
 
110. Natural and historical conditions have led to a diversity in settlement patterns in the 
country. Valley floors and mountain canyons are major places of human habitation, typically 
exceeding 200 people per 1 km2 (as in the case of the Gissar valley and the Vakhsh valley in 
the north regions of the country). In mountain regions, the density of population is as low as 4-
10 people per km2. The population density in the country averages at about 42 people per km2. 
Most of the population in Tajikistan is involved in agriculture (65%). The rest ones are occupied 
in industry, services, education, public health and other sectors.  
 
111. The main native group in Tajikistan are the Tajiks. According to the 2000 census they 
comprise 80% of the country’s total population while the remainder are made up predominantly 
of Russians, Uzbeks, Kyrgyzs and other ethnic groups. The people in the project area are 
mostly Tajik, except in Tursunzade rayon where Uzbek and Tajik population is almost the same. 
 

4.2 Public Health Issues 
 
112. The incidence of disease nation-wide was 21,826 for 100,000 people in 2005 with 
respiratory diseases the most common. Industrial pollution in Tursunzade Rayon is of some 
concern, increased concentrations of fluoride the in blood of people living near Tajik Aluminum 
Plant is reported, these are attributable to emissions from the plant. The aluminum smelting 
process produces fluoride waste, both as gasses and as particulates.  
 
113. Tajikistan has ambient air quality standards based on the Russian standard GN 
2.1.5.1338-03 on maximum allowable concentrations for pollutants in the outdoor air of 
populated areas (see Table 5). These standards are often stringent, in comparison to 
international standards such as the World Bank standards.7  Road safety is a major concern. 
According to police records for 2004 - 2008 figures for accidents on the Dushanbe – Uzbekistan 
road, the number of accidents that occur on the road often exceeds 60 per year. In 2008, 64 

                                                 
7 The World Bank Group, Environmental, Health, and Safety Guidelines, 30 April 2007, 

http://www.ifc.org/enviro.nsf/Content/EnvironmentalGuidelines. (accessed 4 May 2010)  
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accidents were recorded. A large proportion results in fatalities, between 10 and 20 per year (19 
in 2008). More than half of the accidents involve pedestrians. Between 5 and 10 of the 
accidents each year involve vehicles overturning. Given the traffic levels of between 10,000 and 
15,000 vehicles per day for most of the road, the accident figures appear low. However, this 
may be due to under-reporting of accidents and the figures provide an indication of the 
proportion of accidents that result in fatalities. Causal factors include poor visibility, at bends and 
on crests in the road and poor road surfaces, besides driver behavior.  

 
Table 5: Comparison of Tajikistan and International Air Quality Standards for Selected 

Pollutants 

Pollutant 
Tajikistan Standard 

mg / m3 (maximum allowable 
concentration) 

World Bank Standard 
mg / m3 

Particulates 0.15 Particulate Matter, PM10 - 0.02 (1-yr 
averaging time); 0.05 (24-hr 
averaging time) 
Particulate Matter, PM2.5 – 0.01 (1-
yr averaging time); 0.025 (24-hr 
averaging time) 

Nitrogen Oxide (NO) 0.06 --- 
Nitrogen Dioxide (NO2) 0.04 0.04 (1-year averaging time) 
Sulfur Dioxide (SO2) 0.05 0.02 (24 –hour averaging period) 
 

4.3 Culture 
 
114. The Gissar Valley has strong cultural significance in Tajikistan, having been inhabited 
since the late Neolithic era (up to 40 thousand years ago), and having been the scene of 
conquest and occupation by different races and civilizations over the centuries of recorded 
history. A succession of invasions and conquests brought the area and the Tajik people under 
different rulers of various origins over the last two millennia, almost all were Islamic regimes. 
The first Tajik state, Somonoid State was founded by Ismoil Somoni in the 10th Century, laying 
foundations for modern Tajikistan, even though it disintegrated under Mongol invasions in the 
13th Century. Russian expansion extended to the area in the late 19th century. The Tajik 
Autonomous Soviet Socialist Republic was established in 1924 with Dushanbe as its capital. It 
remained a Soviet Republic until 1991. Dushanbe emerged as a centre for regional trade and 
artisanal production in the 17th century and was substantially built up during the Soviet era, as a 
planned city.  Despite the long and eventful history that has taken place in the Gissar Valley, 
few relicts are known to remain.  
 
115. The Soviet influence remains strong, Russian language and culture took hold in the 
country, and Russian remains the main medium of education. Other far reaching effects of the 
Soviet legacy in the country are the introduction of collective systems of organizing agricultural 
production, industrialization, and the development of infrastructure. Modern culture therefore 
reflects both the ancient influence of Islam and the Russian language and culture. 
 

4.4 Sites of Cultural or Religious Significance  
 
116. The town of Gissar features several 16th century monuments, most notably the Gissar 
fortress, the old Madrassah, an educational institution originating in the 16th Century and a 
Mausoleum of Makhdumi Azam, a prominent 16th century figure. 
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4.5 Poverty Levels and the Economy 
 
117. The project road has always been an important passenger and freight route. In Soviet 
times it carried almost all of Tajikistan's road-based exports and imports and formed a part of 
what was known as the Dushanbe – Termez highway. More locally, the road is important for 
domestic journeys, notably to and from the towns of Gissar and Tursunzade (situated some way 
off the main road), as well as the smaller town of Sharinav and a number of settlements along 
the road. Tursunzade's main industry is a large aluminum smelter, originally established for 
production within the Soviet Union though new markets have now been found. The aluminum 
produced near Tursunzade uses ore that is imported, as Tajikistan has no native reserves of 
aluminum ore, and the aluminum manufacture is responsible for a significant proportion of 
Tajikistan's imports and exports,. While most of this is carried by rail, road haulage is also used. 
 
118. The project area is one of the more industrialized parts of the country, relatively well 
served by transport and other infrastructure. Though the poorest of the former Soviet Republics, 
Tajikistan benefitted from the industrial development, advances in agricultural production, 
medical care, education, established trade avenues within the Soviet Union and from 
infrastructure under that regime. Tajikistan suffered from the loss of the Soviet support structure 
on acquiring independence in 1991, and was left ill prepared to find new markets for agricultural 
produce and to adapt to a free market style economy. Budgetary support from Moscow for 
social services came to an abrupt end, transport links had been built to serve the Soviet Union 
as a whole, rather than the specific needs of the individual republics, and the human resource 
base began to erode rapidly. While these disadvantages were shared by Tajikistan’s neighbors 
in the former Soviet Union, infrastructure and social support systems, such as they were, were 
subject to accelerated collapse as result of civil war between 1991 and 1997. Also, in contrast to 
most of Tajikistan’s neighbors, the country has limited reserves of natural resources and 
therefore heightened challenges in re-establishing infrastructure and social services, and 
reducing poverty. Following the cessation of the civil war, economic growth took place, 
averaging 9% per year between 2000 and 20078. However, changes in economic fortunes in the 
region, notably reduced commodity prices, including cotton prices, and reduced investment in 
construction in countries such as Russia and Kazakhstan (which provide significant employment 
to Tajik workers who send money home) are now taking their toll on the economy in Tajikistan. 
The poor are particularly hard hit by the fall in remittances from family members working abroad.  
 
119. Connectivity in the region is important to facilitate ongoing development of trade links on 
which increasing economic development within the free market context is dependent. 
Investment in transport infrastructure under the CAREC program is expected both to establish 
this connectivity and to provide significant direct and indirect employment for poor communities.  
 
E. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 
 
120. This section discusses environmental impacts and the identification of suitable mitigation 
measures. All mitigation measures are included in Table 10: The Environmental Management 
Plan. Section 1301.16 of the bidding documents state that the Contractor shall “…comply with 
all environmental provisions in the Environmental Impact Assessment that has been prepared 
and approved for use in the construction of the Works”. Also under this section the Contactor is 
to “…prepare an Environmental Management Plan for the Works addressing all relevant 
environmental issues”. The Environmental Management Plan provided in this EIA provides 
ready guidance to bidders and for incorporation into final contract documents.  
                                                 
8  World Bank 2009: Tajikistan Country Brief 
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1. IMPACTS RELATED TO LOCATION AND DESIGN 
 
121. The road improvements to take place under the project will be mainly confined to the 
existing alignment, with some widening and adjustment of both the vertical and horizontal 
alignments. The extent and location of these are summarized in Table 1, Table 2, and Table 3 
in section 6.2. 
 

1.1 Effects on Public and Private Property 
 
122. Widening and realignment under the project affects private property, and will necessitate 
the removal of approximately 10,500 roadside trees including fruit bearing productive trees and 
timber trees. The existing roadside trees are close together (some about less than 1 m apart) 
and often, very close to the lane of travel.  The safety implications include incidence of fatalities 
when vehicles that leave the road collide with trees and reduced sight distance.   
 
123. Seven graveyard areas will be affected along their boundaries close to the road, but not 
within the burial areas. Consultations with local community groups covered views on the 
proposed works, and the issue of encroachment on graveyards. Respondents were in favour of 
the project, but requested that any encroachment on burial grounds be minimized. Formal 
permission to proceed during the construction phase will be obtained through Land Committees, 
which exist in each rayon (or district), and include community representation.  
 
124. No known items of cultural significance such as temples, or shrines will be affected. 
Should any artifacts of cultural significance be encountered, information will be passed to the 
Ministry of Culture and if appropriate, an official from the Ministry of Culture will attend further 
excavation operations and arrange for the preservation of the artifacts. 
 
125. Some water storage ponds will be affected by road widening and will be moved.  
 
126. Where private property is affected, affected persons will be compensated in accordance 
with the Resettlement Plan for the project. The loss of trees will be compensated for by planting 
new trees and shrubs, according to community wishes.  
 

1.2 Cut and Fill 
 
127. Material will be cut from slopes, and beneath the existing road surface in places to 
improve visibility and relax the gradient on stretches of the road that exceed the Asian Highway 
Classification Design Standards, which stipulate a maximum vertical grade of 4% for four lane 
highways in level terrain.  Selected soil fill will be required for road widening, in locations where 
the road is formed on an embankment, and this will use some of the cut material. However, a 
substantial surplus remains. Demand exists for material to be used as fill on building sites or to 
create level areas for recreation, and further surplus material can be safely deposited in 
depressions that run parallel to the road, formed by the road embankment and nearby slopes. A 
schedule of suitable deposit sites and a plan for the distribution and possible sale of surplus 
material for re-use will be made during detailed design. As for the transport of sand and 
aggregate, at night through urban areas and dust emissions will be reduced by dampening 
material and ensuring proper covers are placed over them during transit. 
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1.3 Ecology and Wildlife 
 
128. The roads do not pass through any protected areas or ecologically sensitive areas. The 
National Strategy and Action Plan on Conservation and Sustainable use of Biodiversity, 
prepared jointly by the government and the United Nations Development Program in 2003, 
presents baseline information and analysis on the current state of flora and fauna in Tajikistan. 
The intensely farmed land in the project area is described as an anthropogenic ecosystem, 
where cultivation, animal husbandry and horticulture have a strong influence over the 
composition of flora and fauna. There are no known populations of threatened species in the 
immediate vicinity of the road.  Impacts on ecology and wildlife due to road improvements will 
not be significant. 
 
2. IMPACTS RELATED TO CONSTRUCTION 
 

2.1 Extraction of Materials 
 
129. Sources of sand and aggregate are abundant for pavement construction locally from 
river bed sources. Crushing facilities exist near the banks of the Khanaka and Karatag rivers 
and at Tursunzade, and the Contractor may elect to negotiate the lease of these, or may set up 
separate sites. Aerial photograph images showing the layouts of the three sites, including 
distances to the nearest homes are provided as Figure 4, Figure 5 and Figure 6. 
 
130. Homes are present within 50 m of the edge of the existing crushing facilities, and they 
are currently not fitted with dust suppression equipment or settling ponds.  These plants affect 
nearby residents from the noise and dust nuisance generated by crushing and screening 
operations, and discharge of silt-laden water from sand and aggregate washing into the river.  
 

Figure 4: Location and Layout of Existing Crusher Plant (2), Asphalt Plant  
and Concrete Batching Plant, Near the Khanaka River (km) 
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Figure 5: Aerial Photograph Showing New Crushing and Stockpile Area  
near the Karatag River at the Town of Shakhrinav 

 
 

Figure 6: Tursunzade Crushing and Asphalt Plant 

 
 

131. Unless controlled, extraction of river gravels can cause localized instability and damage 
to the river bank. In order to minimize these impacts associated with the extraction, preparation 
and transport of materials, the following measures should be adopted: 
 

(i) Permits for the extraction of river gravels shall be obtained from the Rayon 
Environment Department. Extraction will take place evenly over the river bed, in 
accordance with the permits and the instructions of the supervising engineer.  
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(ii) Extraction will take place primarily between the months of July and December 
when flows are at a minimum, and no extraction will be permitted during the late 
winter/early spring rains (March to May). No extraction will take place below 
normal low flow levels. 

(iii) Details of materials sources, location and type of crusher plant will be detailed on 
site plans must be submitted and approved prior to the commencement of the 
works. Where the Contractor elects to locate a new crusher site, the crusher unit 
must be situated at least 100 m from any occupied dwelling, and a legal lease for 
the entire project period will be required. Permits for the use of crusher sites will 
be obtained, as required, from the Rayon Environment Department. 

(iv) Noise nuisance will be mitigated by limiting operations to working hours agreed 
with local residents. All crushers will have approved dust minimization equipment 
as a standard fixture, and crusher operation will take into account wind conditions 
to reduce impacts on nearby homes.  

(v) Settling ponds will be constructed at crusher yards and water discharged from 
sand or aggregate washing operations will be passed into the settlement ponds, 
allowing suspended solids to settle prior to release of the water from the site. 
Material collected in the settling ponds will be disposed of at a location approved 
by the supervising engineer.  

 
2.2 Transport of Materials 

 
132. The transport of materials from the site of extraction to the construction site can 
potentially cause disturbance to local traffic, damage to minor roads, and increased dust and 
noise nuisance.  In order to minimize these impacts associated with the extraction, preparation 
and transport of materials, the following measures should be adopted:  
 

(i) A plan detailing the routes to be used, for the transport of materials will be 
prepared and submitted for approval prior to the commencement of the works. 
The plan will include details of any construction, sealing and reinstatement (if 
necessary) if any temporary roads are to be used.  

(ii) Where construction vehicles are likely to cause damage to public roads, then 
provision is made for their repair and restoration. Where temporary roads are 
necessary to connect to the site, a plan for construction, sealing (or dust 
suppression) and reinstatement (if necessary) shall be submitted with the site 
plan for approval.  

(iii) Planning of construction activity to ensure that haulage of materials does not take 
place at night (traffic counts showed that daytime levels are relatively constant on 
each section, showing no distinct peak times that need to be avoided). 

(iv) Covers will be placed over transported materials to guard against dust blow. 
Water will be sprayed during delivery and handling of materials when dust is 
likely to be emitted. Stored materials during dry and windy weather. Where 
unpaved access tracks are used, these shall be dampened during dry and windy 
weather. 

 
2.3 Flora and Fauna 

 
133. The road does not pass through any forests, grassland or significant wildlife habitats. All 
land either side of the road is residential or used for agriculture or orchards. However, roadside 
trees, grasses and shrubs and the habitats formed by them are potentially vulnerable to toxins 
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that may be released during construction operations. In order to minimize disturbance to plants 
and animals, any toxic and hazardous materials required for construction, including asphalt will 
be properly stored and secured, and sited in approved locations. Vehicles and equipment shall 
be maintained in good operable condition, ensuring no leakage of oil or fuel and the fitting of 
proper exhaust baffles. 
 

2.4 Damage to Minor Roads 
 
134. Construction traffic will access the Khanaka and Karatag river sources of aggregate via 
existing service roads, which are sealed and capable of bearing a high volume of heavy vehicle 
traffic. However, some temporary roads may be used when disposing of surplus cut material. 
Should temporary roads across agricultural or residential land be used, damage will be limited 
by: 
 

(i) Identifying sites that are readily accessible from the project road, utilizing suitable 
existing roads to the extent possible, 

(ii) Agreeing suitable routes with land owners, 
(iii) Forming temporary tracks adequate to carry large trucks and reinstating the 

tracks according to the owner’s wishes on completion of materials disposal work, 
and, 

(iv) Confining vehicle movements to conditions when the soil is dry. 
 

2.5 Compaction of Soil 
 
135. In some locations, soil will be compacted as a result of the movement of construction 
plant around the site. This can be minimized by confining the movement and stationing of 
vehicles and plant to within the Right of Way. Elsewhere, soil will be restored to its original 
condition (e.g. scarified), as determined by consultation with landowners.  
 

2.6 Water Resources 
 
136. Potential impacts on the quality of surface water from construction activities include 
pollution from construction vehicles, equipment and materials stores, and poor sanitation at 
work sites, the release of soil where earthworks take place adjacent to watercourses, 
improvements or replacements of culverts, or work on bridge pier foundations that takes place 
in the river bed.   
 
137. Of the bridges that will be replaced or adapted to widen them, those crossing the 
Khanaka, Karatag and Shirkent rivers have central piers, involving excavation and construction 
work in the river bed. However, each of these rivers is seasonal, and it is feasible to avoid 
construction during the late spring / early summer flows. Site specific cofferdams will be 
constructed to create a suitably dry working environment for pier construction. Where 
necessary, diversion channels will be constructed within the river bed to keep low flows away 
from the work sites. Culverts will be designed to minimize sediment transport. The installation of 
culverts, and any other works that involve work in the river bed (such as installing anti-scour 
details at bridge abutments) will also be confined to dry periods, to avoid late spring / early 
summer flows.  
 
138. In order to prevent pollution from construction activities, the following measures need to 
be taken and should form part of the contract conditions and specification of the works: 
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(i) All toxic and hazardous materials required for construction, including asphalt, fuel 

and caustic substances shall be stored at secure and managed sites, sited a 
minimum of 20m away from watercourses. The location of storage sites for toxin 
and hazardous materials will be shown on specific plans, to be submitted for 
approval prior to the commencement of works. 

(ii) Vehicles and equipment shall be maintained in good operable condition, ensuring 
no leakage of oil or fuel. All workshops will have waste disposal bins  to store 
hydrocarbons from filters, rags, waste oil for disposal at approved locations. 

(iii) Vehicles and equipment will be serviced at properly managed and equipped 
workshops. Waste oil will be collected and disposed of at approved locations, 
indicated on specific plans to be approved prior to the commencement of works. 

(iv) Sanitation arrangements will be made at worksites and any accommodation 
facilities provided for workers’ accommodation, ensuring that no raw sewage is 
released into drains or watercourses. The locations and sewage treatment 
methods for sanitation facilities shall be indicated on specific plans submitted for 
approval prior to the commencement of works. Suitable treatment may be the 
use of pit latrines, in which case plans should include details of the pit volume 
related to expected level of use, plugging of used pits with soil (to allow for 
natural treatment of the waste over time) and siting (at least 20m from water 
ways). 

(v) Where earthworks take place adjacent to watercourses, silt traps shall be 
installed prior to the commencement of earthwork activity. Types and placing of 
the silt traps will be included in specific plans to be submitted for approval prior to 
the works.  

(vi) Bridge and improvement works involving work in the river bed shall be confined 
to the dry season and where necessary, channels in the river bed will be diverted 
away from the work sites.  

 
2.7 Utilities 
 

139. Some overhead telephone and power cables will be vulnerable to accidental damage by 
construction plant and will need to be moved. Where necessary, utilities will be relocated. 
Effects of severance during relocation can be mitigated by providing information to the affected 
public stating when services will be disrupted, and minimizing to the extent practicable, the 
duration of severance of services in each case.  Risks of accidental disruption can be reduced 
by ensuring that plant such as excavators are operated by trained personnel, and that 
operations are adequately supervised.   
 

2.8 Disruption of Traffic 
 

140. Existing traffic flows will be impeded by improvement works on the road pavement, 
widening operations, and construction or reconstruction of drainage structures.  In addition, 
vehicles involved in construction will increase traffic flows.  These will result in congestion, 
delays and increase in noise and exhaust emissions.  In built up areas, levels of pedestrian 
traffic are very high, and also subject to disruption.  These impacts can be mitigated by means 
of the following measures: 
 

(i) Providing advance information to the public about planned construction works; 
(ii) Planning construction activities to minimize disruption and maintaining at least 

one open lane where there is no viable alternative route; 
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(iii) Signing temporary traffic diversions; and 
(iv) Use of flagmen and temporary traffic lights to control traffic flows at constricted 

sites, including safe crossing for pedestrians. 
 

2.9 Occupational Health and Safety 
 

141. Construction activities pose potential hazards to both workers and the public.  Hazards 
include quarrying, excavation, movement of plant and equipment in confined spaces, and the 
use of hazardous substances.  Safety to workers and the public can be enhanced by: 
 

(i) Proper briefing and training of workers on safety precautions, and their 
responsibilities for the safety of themselves and others 

(ii) Provision to workers of protective clothing including hard hats, protective 
footwear, and high visibility jackets for use when construction activity is to take 
place at night. These should be compliant with relevant standards (for example 
the GOST 12.4.011-89 Occupational Health Standards: Workers Protective 
Equipment: General Standards and Classification, or other standard compatible 
with International Labour Organization Recommendation Concerning Safety and 
Health in Construction (No. 175, Geneva, 1988). 

(iii) Ensuring that plant and vehicle operators are properly licensed and trained. 
(iv) Arranging for the provision of first aid facilities, readily available trained 

paramedical personnel, and emergency transport to the nearest hospital with 
accident and emergency facilities, and allocation of responsibility for ensuring 
that these arrangements are continually in place. 

(v) Arranging for regular safety checks of vehicles and material, and allocation of 
responsibility for this to a designated, qualified and experienced .Health and 
Safety Officer 

(vi) Ensuring that quarry operations, particularly blasting, are carried out and 
supervised by trained personnel, and that explosives are stored in a secure 
location.  

(vii) Provision of hazard warning signs around construction sites, and directing 
vehicle and pedestrian traffic away from work sites. 

(viii) Training programs will be organized by the Contractor prior to the start of works 
and each six months thereafter covering safety precautions and emergency 
procedures. Attendance will be recorded. The Contractor’s Health and Safety 
Officer will conduct periodical tests to gain feedback for the training and to 
ensure that information has been retained.  

 
2.10 Air Quality 
 

142. Earthworks, pavement improvement operations, quarry operations, asphalt production 
and the operation of construction vehicles and plant will all release aerial contaminants. 
   
143. Impacts from emissions from hot mix plant can be brought to acceptable levels by 
ensuring that they are located as far as possible from residential areas, that high quality plant 
are used, that they are operated by appropriately trained and qualified personnel.  
 
144. Impacts from dust emissions at quarry sites may be mitigated by using water sprinklers 
at crushing plant.  
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145. Emissions from vehicles and plant can be minimized by maintenance of all vehicles and 
plant. 
 

2.11 Noise and Vibration 
 
146. Noise and vibration from construction machinery and quarrying operations can cause 
nuisance to local residents and workers.  In towns and villages, locations such as schools are 
particularly vulnerable to nuisance from noise.  The impact of construction noise can be 
mitigated by: 
 

(i) Ensuring that construction plant and equipment is maintained to a high standard, 
and that exhaust baffles are fitted and maintained in a high serviceable condition 

(ii) Consultation will take place with households living near the road to identify 
sensitive receptors such as schools and mosques. Where these may be affected 
by operations such as quarrying and excavation, these operations shall be 
limited to periods of least impact, avoiding disturbance to school classes and 
religious events. 

 
2.12 Temporary Worker Populations and Public Health 
 

147. While labor, particularly unskilled labor, is likely to be drawn from the local population, 
the majority of skilled and some supplementary unskilled labor is likely to come from elsewhere 
in Tajikistan or internationally. Some of the Contractor’s workforce will therefore be resident 
temporarily in the project area. When discussing the likelihood of temporary worker populations 
during construction local residents, respondents confirmed that they had no concerns about the 
presence of workers in the neighborhood during construction. However, any risks that there may 
be of conflict, and spread of communicable diseases (including sexually transmitted diseases) 
can be reduced by awareness raising among temporary workers of important social and health 
issues, including the spread of sexually transmitted and other disease. These issues will be 
covered in the periodical training provided by the Contractor to staff, described in paragraph 
141. Where temporary construction facilities need to be constructed, these shall be satisfactory 
in terms of hygiene and safety and with sufficient provisions for cooking, washing and sanitation 
facilities, solid waste collection and disposal and recreation space. 
 
148. Risks will be further minimized by allocating responsibility for worker and local population 
welfare to a qualified and experienced senior member of the Contractor’s staff, and setting of 
rules and codes of conduct that discourage or prevent behavior that can lead to the spread of 
communicable diseases such as HIV/AIDS and to disharmony between the workers and the 
local population. 
 
3. IMPACTS RELATED TO THE OPERATION PHASE 
 

3.1 Water Resources 
 
149. Improvements to the road drainage systems will result in improved storm water flows, 
and a reduced tendency for blockages to occur in roadside drains. The design storm capacity to 
be applied for the upgrading of bridges and culverts is based on a return period of 100 years. 
Risks to public health from the accumulation of stagnant water in drains, in which disease 
vectors such as mosquitoes can breed, will be reduced.  The design of the drainage system to 
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withstand design year storm events will reduce risks of any operational failure of the drainage 
system.  Risks of failure of the drainage system will be further reduced by regular maintenance. 
 

3.2 Road Safety 
 
150. Improvements to road surfaces will include adjustments to vertical and horizontal road 
geometry, conducive to safe vehicle travel.   While these improvements will permit higher 
vehicle speeds which certainly carries a safety risk in accident severity, the potential negative 
safety implications will be offset by attention to other aspects of safety in the design and in 
enforcement of traffic rules.  The design measures include: 
 

(i) Widening from sub-standard road width to full two lane operation avoiding head-
on conflicts; 

(ii) Provision of centreline road marking and studs, edge delineation on wider 
pavements, guard railing and chevron markers on bends; 

(iii) Provision of sealed shoulders where cycle and other slow and non-motorized 
traffic is significant; 

(iv) Provision of kerbed footpaths through urban areas; 
(v) Application of appropriate super elevation to horizontal curves; 
(vi) Provision of indented bus bays and signing of authorized bus stops, and 

provision of pedestrian crossings. 
 

151.   Based on records in 2008, there were 64 accidents in the corridor from Dushanbe – 
Uzbekistan Border of which more than half involved pedestrians and between 5 to 10 accidents 
were overturned vehicles (see para. 113).  Enforcement of speed limits and other traffic rules 
will be necessary to enhance safety.  These mitigation measures are expected to reduce 
accidents involving pedestrians. 
 

3.3 Air Quality and Greenhouse Gas Emissions 
 
152. Under existing conditions, the quality of the ambient air is impaired by vehicle emissions 
in the project area.  Emissions from idling engines while vehicles are stationary during periods 
of congestion are a contributory factor.  The proposed improvements are designed to decrease 
congestion that occurs between the West Gate and Tursunzade junction (road sections 2, 3 and 
4) where widening will take place and allow smoother traffic flows, reducing the amount of time 
that vehicles remain stationary, with their engines idling and the number of accelerations and 
decelerations which have a similar effect. No effect will occur on road section 1 (Avicenna 
monument to West Gate) where the existing road is a four lane, dual carriageway road with a 
width of 59.1m, or on road section 5 (Tursunzade Junction to the Uzbekistan Border) where 
traffic levels are lower. 
 
153. The project will therefore enable improvements in overall air quality. However, for these 
to be realized, improved traffic law enforcement is necessary to prevent practices such as 
obstructive parking and running unmaintained vehicles.   
 
154. Maintenance activities during the operational phase will also potentially result in the 
release of air and dust, both directly and through impeding traffic.  This effect can be mitigated 
by ensuring that maintenance is planned and managed to ensure that work takes place as far 
as possible during off traffic periods of low traffic, that dust emissions are suppressed, and plant 
and equipment maintained in good serviceable order. 
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155. Extremely low vehicle speeds due to congestion on some roads at peak hours can 
adversely affect fuel usage, as would the repeated acceleration and deceleration cycles 
associated with the existing network. Conversely, increased fuel efficiency due to the reduction 
in congestion resulting from the introduction of the bypass would tend to reduce fuel 
consumption and hence, greenhouse emissions. However, higher vehicle speeds can also 
result in increased fuel consumption and encourage increased use of the road network. Both 
these factors would tend to reduce the benefits of a decrease in congestion. 

 
156. The contribution of the project to carbon dioxide emissions were calculated based on the 
annual average daily traffic and emission factors for mobile combustion provided in the 
Reference Manual of the Revised 1996 Intergovernmental Panel on Climate Change (IPCC) 
Guidelines for National Greenhouse Gas Inventories. As provided for in the IPCC Guidelines, 
carbon dioxide emissions were calculated for passenger cars, light-duty trucks, and heavy-duty 
vehicles (see Table 6).  A summary of CO2 emissions for all types of vehicles is given in Table 
7. 
 
157. Carbon dioxide emissions for 2010 (i.e., baseline) and forecasts (i.e., 2015, 2020 and 
2025) were based on gasoline and diesel only as the most common type of transport fuel in 
Tajikistan.  Results show that for 2010, the project with a total alignment of 61.5 km will 
contribute 395.69 tons CO2 if gasoline is used as fuel and 264.01 tons CO2 if diesel is used.  
These CO2 emissions represents only 0.4 percent and 0.25 percent, respectively of the 
significant threshold of 100,000 tons CO2 indicated in ADB’s Safeguard Policy Statement (June 
2009). Forecast of CO2 emissions in tons per year from the project are: 
 

Year Gasoline Diesel 
2015 562.43 373.64 
2020 793.46 523.83 
2025 1,119.95 745.82 

 
158. By 2025, the increase in CO2 emissions compared to 2010 will be 183 percent yet would 
only account for 1.1 percent of ADB’s significant threshold for CO2 emissions and 5.6 percent of 
EBRD’s threshold of 20 kiloton CO2 per year. The initial greenhouse gas (GHG) screening 
presented in the EBRD GHG Assessment Methodology Guidance Note (Version 3 February 
2009) indicates that road development schemes belong to low emission category (i.e., less than 
20 kiloton CO2 equivalent per annum). 
 

3.4 Noise 
 
159. A significant number of homes are situated close to the road, the boundaries of some 
lying within 25 m of the centre line. For a given distance to the road, factors that will influence 
changes in road noise are the quality of the road surface, the growth in traffic, the proportion of 
heavy vehicles, the age of the vehicle fleet, driving speeds, height differences and terrain. As 
the road is generally in flat terrain, and most receptors are separated from the road by a strip of 
grassland or line of trees. Ignoring changes in the age of the vehicle fleet, comparisons can be 
made using road noise models to quantify changes that will occur with projected traffic growth 
(including an increase in the relative proportion of heavy traffic) and with driving speed. Models 
for estimating road noise vary according to calculation methods. Most have been devised for the 
purpose of identifying suitable pavement types for periodical maintenance or upgrading options, 
rather than to compare a with/without project situation as such.  
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160. However, a road noise calculator9 that takes into account significant surface 
improvements provides for the comparison of noise emissions from traffic on a rough, highly 
fractured pavement with those from a smooth asphalt pavement. Using traffic counts 
commissioned for the PPTA in December 2008 and traffic using growth projections prepared for 
economic analysis, assumed current travel speed of 60kph and post-improvement travel speed 
of 80 kph as input data, calculations were made for different road surface and travel speed 
scenarios, with projected traffic growth.  Table 8 shows the results of noise calculations for the 
different road surface and travel speed scenarios, for current traffic levels and projected levels 
in 2013 and 2018. The figures shown are the day-night average sound level10, which gives an 
indication of likely noise exposure for comparative purposes. For reliable determination of actual 
noise levels, on-site measurements need to be taken with reliable noise meter.  This is included 
in the monitoring plan (see Table 9). 
 
161. The figures assume a reference receptor position 25m from the centre line, on flat 
ground, with grassed surface between the receptor and the road edge.  
 
162. Pavement improvements are likely to result in a reduction in noise levels of around 
4dB(A), more or less regardless of traffic volumes or driving speeds. This decrease will however 
be offset by increases in driving speeds that are likely to result from the proposed 
improvements. For a given driving speed, traffic growth over the next ten years is likely to result 
in an increase of around 5dB(A).  
 
163. Noise levels will increase significantly with increases in traffic volume, particularly of 
heavy freight traffic. The World Health Organization recommends that the maximum daytime 
community noise level for outdoor living areas is equivalent to 55dB(A). This noise level is likely 
to be exceeded in all situations, with or without proposed road improvements, for receptors near 
the project road. Increase in noise level due to traffic resulting from the project is likely to be 
significant and can be mitigated by surface improvements.  In consultation with communities, 
trees will be planted strategically along the road corridor to serve as buffer zone for the potential 
rise of noise levels. 
 
164. Noise from maintenance activities may be significant but can be mitigated by regular 
implementation of maintenance work and information to the public prior to undertaking 
maintenance operations.   

                                                 
9 Road noise calculator on http://www.xs4all.nl/~rigolett/ENGELS/vlgcalc.htm#surface 
10 The Day Night level is a single figure sound level, calculated for a complete 24-hour period, taking account of 

generally lower tolerance to noise at night. Night time is defined as the period between 2200 and 0700 hours. 



 

40 

Table 6: Carbon Dioxide Emissions, tons per year 
Road Section  

Year Type of 
Vehicle 

Type of 
Fuel 

Avicenna 
Monument 
to West Gate 
(4.6 km) 

West Gate to 
Gissar Turn-
off  
(13.9 km) 

Gissar Turn-
off to 
Sharinav 
(20.7 km) 

Sharinav to 
Tursunzade 
Junction  
(10.6 km) 

Tursunzade 
Junction to 
Uzbekistan 
Border  
(11.7 km) 

Total 
Emissions, 

tons CO2 per 
year 

Gasoline 34.73 82.77 102.37 55 26.46 301.33 Passenger Car Diesel 21.89 52.18 64.54 34.67 16.18 189.46 
Gasoline 7.03 15.36 17.12 13.44 2.69 55.64 Light-Duty 

Trucks Diesel 5.04 11.0 12.27 9.63 1.93 39.87 
Gasoline 3.72 10.55 15.3 6.02 6.13 41.72 

Baseline  2010 

Heavy-Duty 
Vehicles Diesel 3.09 8.77 12.72 5.0 5.1 34.68 

Gasoline 48.7 116.1 143.59 77.13 37.11 422.63 Passenger Car Diesel 30.71 73.19 90.52 48.62 23.4 266.44 
Gasoline 9.91 21.69 24.23 19.03 3.85 78.71 Light-Duty 

Trucks Diesel 7.1 15.55 17.37 13.64 2.76 56.42 
Gasoline 5.46 15.54 22.41 8.77 8.91 61.09 

2015 

Heavy-Duty 
Vehicles Diesel 4.54 12.92 18.62 7.3 7.4 50.78 

Gasoline 68.31 162.82 201.39 108.17 52.06 593.75 Passenger Car Diesel 43.07 102.65 126.96 68.2 32.82 373.7 
Gasoline 14.0 30.66 34.3 26.98 5.51 111.45 Light-Duty 

Trucks Diesel 10.01 22.0 24.59 19.34 3.95 79.89 
Gasoline 8.0 22.74 32.9 12.76 12.96 89.36 

2020 

Heavy-Duty 
Vehicles Diesel 6.65 18.88 27.34 10.6 10.77 74.24 

Gasoline 95.81 228.37 282.46 151.72 73.11 831.47 Passenger Car Diesel 60.40 143.97 178.07 95.65 46.03 524.12 
Gasoline 19.7 43.34 48.59 38.26 7.89 157.78 Light-Duty 

Trucks Diesel 14.12 31.06 34.83 27.42 5.66 113.09 
Gasoline 11.75 33.32 48.25 18.57 18.81 130.7 

Forecast 

2025 

Heavy-Duty 
Vehicles Diesel 9.76 27.69 40.10 15.43 15.63 108.61 
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Table 7: Summary of Carbon Dioxide Emissions for all types of vehicles, tons per year 

2010 2015 2020 2025 Road 
Section Description Gasoline Diesel Gasoline Diesel Gasoline Diesel Gasoline Diesel 

Road 
Section 1 

Avicenna 
Monument to 
West Gate 
(4.6 km) 

45.48 30.02 64.07 42.35 90.31 59.73 127.26 84.28 

Road 
Section 2 

West Gate to 
Gissar Turn-
off (13.9 km) 

108.68 71.95 153.33 101.66 216.122 143.53 305.03 202.72

Road 
Section 3 

Gissar Turn-
off to 
Sharinav 
(20.7 km) 

131.79 89.53 190.23 126.51 268.59 178.89 379.3 253 

Road 
Section 4 

Sharinav to 
Tursunzade 
Junction 
(10.6 km) 

74.46 49.3 104.93 69.56 147.91 94.14 208.55 138.5 

Road 
Section 5 

Tursunzade 
Junction to 
Uzbekistan 
Border  
(11.7 km) 

35.28 23.21 49.87 33.56 70.53 47.54 99.81 67.32 

Total CO2 Emissions 
from the road project, 
tons per year 

395.69 264.01 562.43 373.64 793.462 523.83 1,119.95 745.82

 
Table 8: Comparison of Day-night Average Sound Level Predictions, Based on Projected 

Traffic Volume, Surface Improvements and Traffic Speed 
 

Day-Night Average Sound Level dB(A)Ldn 
2008 traffic 

volumes 
2013 traffic 

volumes 
2018 traffic 

volumes 
Traffic Speed 

(kph) 
Traffic Speed 

(kph) 
Traffic Speed 

(kph) 

Road Section Road Surface 

60 80 60 80 60 80 
Smooth Asphalt 69 71 71 73 74 76 1. Avicenna Monument – 

West Gate Unimproved 
Surface 73 75 75 77 78 79 

Smooth Asphalt 68 70 70 72 73 75 2. West Gate – Gissar 
Junction Unimproved 

Surface 72 74 74 76 77 79 

Smooth Asphalt 67 69 70 71 72 74 3. Gissar Junction – 
Shakhrinav Unimproved 

Surface 71 73 74 75 76 78 

Smooth Asphalt 67 71 69 71 72 74 4. Shakhrinav – Tursunzade 
Junction Unimproved 

Surface 71 74 73 75 76 77 

Smooth Asphalt 64 66 66 68 69 71 5. Tursunzade Junction – 
Uzbekistan Border Unimproved 

Surface 68 70 70 72 73 75 
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3.5 Stormwater Flows 
 
165. Stormwater flows can potentially damage the road drainage system, and cause flooding, 
causing prolonged wetting of the pavement layers, damaging the road pavement. Further, 
blockages or overflowing of drains can cause damage to surrounding land and nearby property 
by scour. The upgrading or replacement of culverts and small bridges to meet national 
requirements for 100 year design storm capacity will reduce hazards to road drainage 
associated with stormwater flow and this is a positive impact.  
 
F. ANALYSIS OF ALTERNATIVES 
 
166. In view of the economic importance of the project road as an international transit route, 
the Government has had previous plans for its upgrading. A prefeasibility study carried out in 
1992 envisaged the creation of a substantial four lane highway with a large central median and 
shoulders, conforming to former Soviet standards. In order to attain the desired design criteria, 
considerable realignment was envisaged involving the uptake of farming, village and residential 
land. This concept design is not being pursued however, as land acquisition costs alone are 
known to be prohibitive. 
 
167. The principal alternatives relate to the level of improvements to be carried out on each 
road section, and the options for facilitating improved processing of freight and passenger 
border crossings. 
 
1. ALTERNATIVES FOR ROAD IMPROVEMENTS 
 
168. The project road has been divided into five principal sections: Avicenna Roundabout to 
the West Gate, the West Gate to the Gissar Junction, Gissar Junction to Sharinav, Sharinav to 
Tursunzade Roundabout, and Tursunzade Roundabout to the border. The locations are shown 
on the schematic map below.  
 

West 
Gate

Gissar 
Jctn

Shahrinav

Tursunzade 
Rdbt

Border 
Crossing 

Road

Avecina 
Roundabout

 
 
169. The sections are numbered one to five as follows: 
 

Particulars Section-1 Section-2 Section-3 Section-4 Section-5 
Name of the 
Section 

Avicenna 
Roundabout 
to West Gate 
- 

West Gate to 
Gissar 
Junction 

Gissar 
Junction to 
Shakhrinav  

Shakhrinav to 
Tursunzade  

Tursunzade 
to the 
Uzbekistan 
border  

Length  4.6 km 13.9 km 20.7 km 10.6 km 11.7 km 
 
170. For each section, the alternatives are (i) upgrading to a four lane divided highway and (ii) 
improvements of pavement and drainage structures and minor realignment, retaining a two way 
highway. The exception is section 1, from Avicenna roundabout to the West Gate, which does 
not require any widening or extension of the right of way. The only improvements under 
consideration for this section are rehabilitation of the existing concrete road and structures.  
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2. ALTERNATIVES FOR BORDER INFRASTRUCTURE IMPROVEMENTS  
 
171. Beyond the recommended civil works, and equipment provisions, consideration was 
given to supporting the Public/Private Partnership that currently exists between the Government 
and the Association of International Automobile Carriers of the Republic of Tajikistan (ABBAT). 
ABBAT owns and operates a border terminal at Tursunzade, some 10km from the border, under 
a Memorandum of Agreement with the Government. The facility carries out detailed checking 
and processing for vehicles entering and leaving Tajikistan. The option of assisting ABBAT with 
site development was considered, however a review of the financial situation and management 
capability of ABBAT found that the association’s operations are self sustaining and that that the 
operation is not in need of concessionary financing. 
 
3. THE “DO NOTHING” ALTERNATIVE 
 
172. In the case of the “do nothing” option, the Dushanbe – Uzbekistan border road section 
would form a severe bottleneck to the CAREC transportation corridor. This would become 
increasingly severe as existing improvement works on sections within Tajikistan and 
surrounding countries are completed, and as existing initiatives to improve border crossing 
processes come into effect, accelerating existing traffic growth. The additional traffic would 
accelerate the deterioration of the road pavement and structures and is likely to cause 
increasing traffic congestion, with consequent increases in levels of vehicle emissions and traffic 
safety risks. The increasing deterioration of the road pavement is also likely to cause an 
increase in road noise. Risks of collapse of a number of bridges, that are currently in a 
precarious condition, would be high. 
 
G. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 
 
173. Public consultations were planned and facilitated by the Project Team. These 
consultations have taken place in conjunction with the preparation of LARP for the project. 
 
1. CONSULTATIONS AND DISCLOSURE TO DATE 
 

1.1 Community Consultations 
 
174. Focus group discussions were held with community groups, local Government officials, 
community leaders and teachers. They were made aware of the proposed project and its 
intended scope. Consultations were not held for Road Section 1- Avicenna Monument-West 
Gate because the nearest communities are set well back from the road in apartment buildings 
and the civil works associated with this section will comprise only of surface improvements of 
about 4.6 km. Construction impacts in this road section would be generation of noise and dust 
from civil works which are temporary and of short duration.  Qualitatively, the beneficial impacts 
from the project will outweigh the temporary disturbance during construction.  Nonetheless, 
these impacts were considered in the Traffic Management Plan during construction including 
the mitigation measures such as in construction work schedule, spraying of water to minimize 
dust, etc. 
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175. The focus group discussions took place as follows: 
 

Date Size of Group Location 
Thursday, 5th March 2009 14 participants (9 men and 5 women) Tursunzade 
Thursday, 5th March 2009 27 participants (17 men and 10 women) Sharinav 
28th March 2009 23 participants (17 men and six women) Gissar 
Monday, 6th April 2009 33 participants (8 men, 25 women) Rudaki (Dushanbe)11

 
176. In each case, a wide range of questions were asked to prompt discussion on concerns 
or wishes relating to the project, expected effects on road safety, presence of sites of cultural or 
religious significance, presence or absence of wildlife, concerns about construction phase 
impacts, suggestions for the project.  
 
177. From the discussions it was found that Participants were keen for road improvements to 
happen because of their dependence on the road to access markets, particularly for producers 
who rely on markets in Dushanbe. They welcome the project itself and see construction work as 
a possible source of earning opportunity.  Participants have some concerns over safety and 
property and wish to see safety issues addressed by sound engineering design, the use of 
signage and inclusion of pedestrian crossings at sites where pedestrians are most vulnerable.  
A detailed summary of attendance and discussions is provided as Appendix 2. 
 

                                                 
11 Within Rudaki Rayon, the group discussion took place in the town of Choryakkron, just outside the Dushanbe city 

limits. This is on road section 2, where road widening as well as resurfacing is to take place (on Section 1, within 
Dushanbe, only surface improvements will take place). 
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1.2 Consultations with Other Stakeholders 
 
Date Persons met 

(Name , Position) 
Topics Discussed Outcome 

Friday, 20 
March 2009 

Ms. Marielle 
Leseur,  
Environment 
Officer, 
Organization for 
Security and Co-
operation in 
Europe 
Dushanbe 

OSCE support to environmental 
protection in Tajikistan, Aarhus 
convention, public information, 
status of environmental 
legislation. The OSCE 
undertakes a wide range of 
environmental activities within 
Tajikistan, including assistance 
to the development of 
environmental policy and 
legislation, co-operation on 
environmental issues that have 
national security implications 
(such as radio-active waste 
management and 
transboundary water resource 
management) and awareness 
raising. 

The approach taken to environmental 
assessment for the project, which involves 
consultations with the public and providing 
information to them, is consistent with the 
Aarhaus which promotes public 
participation and justice in environmental 
matters.  

Monday, 23rd 
March 2009 

Mr. Timur Nazarov, 
Head, International 
Department 
Mr. Ibragim 
Saidov, Head, 
Center on 
Environmental 
Norms and 
Standards 
Committee for 
Environmental 
Protection 
Dushanbe 

Range of activities of the 
Committee for Environmental 
Protection, comparison of legal 
requirements in Tajikistan for 
environmental assessment, and 
those of the ADB. Principal 
issues arising from the 
environmental assessment of 
the proposed road improvement 
works.  

The Committee for Environmental 
Protection has limited resources to 
undertake inspections and take part in 
compliance monitoring. Reliance is placed 
on line agencies, such as the Ministry of 
Transport and Communication for transport 
projects and project proponents to ensure 
compliance with environmental legislation. 
The line agencies are responsible for 
ensuring that environmental assessments 
are carried out, and for undertaking the 
monitoring tasks identified by the 
environmental assessment process. The 
Committee is generally comfortable with 
the environmental management 
requirements of the major IFIs, including 
the ADB.  
Agreement with principal issues being 
identified by the EIA process. The 
committee members wish to continue to be 
consulted.  
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Date Persons met 
(Name , Position) 

Topics Discussed Outcome 

Wednesday, 
23rd 
September 
2009 

Mr. Karimov 
Abdujabbor, Head, 
Department of 
Environmental 
Protection, 
Shakrinav Rayon 
Mr. Rahimov 
Mirsard, Leading 
Specialist, 
Department of 
Environmental 
Protection, 
Shakrinav 

Views on suitable plant species 
for replacement planting 
following tree removal. 
Information and views on 
normal and preferred practices 
for materials extraction. Role of 
the Department of 
Environmental Protection at 
district level in supervision of 
environmental management of 
the project. Presence of any 
sites of historical or cultural 
interest.  

The Department of Environmental 
Protection at the district level is the local 
agency responsible for the implementation 
of environmental legislation. 
Trees removed for the road improvements 
need not necessarily be replaced by other 
trees. Land available for replanting will be 
in small, irregular plots, not in a regular line 
along the side of the road as before. 
Planting in clusters is preferable. 
Ornamental trees and shrub species are 
considered appropriate. Driver visibility 
should be taken into account, also the 
ability of the chosen species to withstand 
summer droughts and winder frosts.  
Mulberry trees are now not important for 
local livelihoods, but are suitable 
replacement trees, as they are not large in 
stature and they are easy to manage.  
The Department of Environmental 
Protection of the Rayon is authorized to 
control the extraction of materials; however 
the permit system is usually ignored. Care 
should be exercised in extracting stone, 
gravel and sand from river beds.  
Known archaeological relicts are distant 
from the road. Archaeological finds 
occasionally occur elsewhere, but very 
rarely.  
Cemeteries are sacred, although it is not 
uncommon to exhume remains of greater 
than 40 years in age.  

Wednesday, 
23rd 
September 
2009 

Mr. Mahmadaliev 
Nasrullo, Head, 
Department of 
Environmental 
Protection, Gissar 
Rayon 
Mr. Hafizov 
Abdukholig, First 
Deputy, Gissar 
Rayon 
Ms Solekova 
Halima, Chief 
Architect, Gissar 
Rayon 
Mr. Nemonov 
Mahmarajab, 
Statistician, Gissar 
Rayon 

Similar to topics discussed in 
Shakrinav, including suitable 
tree species for replanting, 
following tree removal. 
Presence or absence of sites of 
historical interest. Sites for 
materials extraction, good and 
bad practices, responsibilities 
for environmental management 
of quarry areas. Rehabilitation 
needs of local roads.  

Evergreen trees, chestnuts and decorative 
trees are preferred for replanting. Mulberry 
is of declining significance and costs of silk 
production tend to exceed prices that can 
be obtained for them.  
It is more efficient to plant trees in clusters, 
as it is easier to find areas for planting 
clusters rather than regularly spaced out 
along the road.  
There are no known historical sites near 
the road.  
Materials extraction is controlled by the 
Rayon Department of Environmental 
Protection.  
Rehabilitation of local roads, as well as the 
main road, is considered a priority.  

 
H. GRIEVANCE REDRESS MECHANISM 
 
178. The mechanism to address complaints on environmental performance of the project will 
be consistent with that of Land Acquisition and Resettlement Plan.  Affected person or 
communities have the right to file a complaint and MOTC will ensure that the same will be dealt 
with in a satisfactory and timely manner.  The grievance redress mechanism described in 
Figure 7 will be followed by MOTC.  Formal or informal complaint can be lodged through MOTC 
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District Offices where resolution will be attempted with corresponding locally-elected 
representatives to act as third party to ensure a fair and just resolution.  Efforts will be 
exhausted to resolve the issue at this level. 
 
179. If the complaint is not settled within two weeks (or 15 days), it will be elevated to the 
Working Group Committee at the EA Central Level.  The elected representatives will then have 
the chance to mediate in favour of the affected person(s) or community.  If still no resolution has 
been reached after 15 days, the complaint(s) can be further elevated to the appropriate Court of 
Law. 
 
180. A record of grievances filed will be kept by MOTC and will be evaluated periodically to 
determine common complaints in order to improve procedures in handling them.  Lessons 
learned from the complaints will be incorporated in revising and in streamlining of the grievance 
process. 
 
 
 

Figure 7: Grievance Redress Mechanism Flowchart 
 

 
 
 

Complaints on 
Environmental 
Performance 

MOTC District 
Offices 

Working Group 
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Resolution Complaint(s) Resolved 

Complaint(s) Resolved

No (After 15 days) 

No (After 15 days) 

Yes 

Yes 
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I. ENVIRONMENTAL MANAGEMENT PLAN 
 
1. MITIGATION MEASURES 
 
181. Table 9 presents the expected impacts related to location, the construction phase and 
the operation phase and proposed mitigation. The table shows the assessment of impacts as 
minor, moderate or major in consideration of the scale of the change to be brought about by the 
project and the significance of the change to human populations. In each case, changes may be 
positive or negative. “No impact” refers to cases where no change is expected to occur as a 
result of the project, or changes are expected to be negligible. 
 
182. Mitigation measures have been identified to avoid or ameliorate potential negative 
impacts. 
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Table 9: Screening of Environmental Impacts and Mitigation 
Potential 

Environmental 
Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

Design and Preconstruction Phase  

Effects on 
private property  

Some property will 
be affected by the 
widening, 
realignment and 
reconfiguration of 
junctions, as 
detailed in the initial 
LARP.  

Primarily on the 
outskirts of 
Dushanbe, near 
the Gissar 
Turnoff, and at 
Sharinav 

Implementation of the 
Resettlement Plan for 
the project, under 
which compensatory 
measures are 
determined with the 
affected community. 

Significant / 
minor 

Permanent 

Effects on items 
of cultural and 
religious 
significance 

No known items of 
cultural or religious 
significance will be 
affected. Some 
artifacts may be 
discovered by 
chance during 
excavation and site 
preparation 
operations 

Anywhere along 
the entire route 

Arrange with the 
Ministry of Culture to 
formulate a plan to 
relocate or recover 
these items 

Minor / minor  

Loss of some 
roadside trees 
from widening 
and realignment 
operations 

Approximately 
10,500.trees will be 
lost as a result of 
widening.  

Certain sections 
of the road 

Re-establishing 
appropriate roadside 
tree species according 
to a plan developed 
with local communities 

Scope of replanting 
will consider 
availability of land 
after widening (e.g., 
small plots of different 
shapes at irregular 
intervals) and safety 
considerations.  
Community inputs will 
be obtained in 
determining the 
location and species 
composition of the 
replanting. 

Significant / 
minor 

Temporary 
until trees 
are re-
established  

Effects of 
surplus of cut 
material over fill 

Material will be cut 
from slopes in 
some sections 
where road 
widening is 
planned, and from 
beneath the 
existing road 
surface to adjust 

Principally in 
road section 2: 
West Gate to 
Gissar junction. 
(Kms 4.5 to 14) 

Distribution or sale of 
surplus material to 
users in the area, for 
other purposes such 
as creation of building 
platforms or level 
areas for local village 
use.  

Significant / no 
impact 

Permanent 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

the vertical 
alignment. A 
significant surplus 
of cut material will 
result.  

Development of a 
schedule of approved 
sites for safe 
deposition and 
containment of 
surplus material in 
association with 
community leaders 
where appropriate. 

Effects on 
ecologically 
sensitive areas 

The roads do not 
pass through any 
protected areas or 
ecologically 
sensitive areas. 
There are no 
known populations 
of threatened 
species.  Impacts 
on ecology and 
wildlife due to road 
improvements will 
not be significant 
as the road 
principally passes 
through an 
extensively 
cultivated and well 
populated area. 

n/a n/a None n/a 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

Construction 
Phase 

     

Effects of the 
extraction of 
materials:  

(i) effects on 
stability  

(ii) effects on 
visual 
appearance of 
their sources, 
and  

(iii) nuisance to 
local 
communities 

Materials will be 
sourced from the 
Khanaka, Karatag 
and Shirkent rivers, 
which are 
seasonal. River 
gravels will be 
crushed to produce 
sand and 
aggregate of the 
required grade.  

(i) instability to river 
banks and (ii) 
unsightly 
appearance can 
result from 
excessive 
excavation on a 
confined site 

(iii) Local residents 
will be subject to 
dust and noise 
nuisance 
throughout the 
construction period 
from crushing 
operations 

Approved 
locations on the 
Khanaka, 
Karatag and 
Shirkent rivers 

Restriction of 
extraction of materials 
sources to sites 
approved by the 
Rayon Environment 
Department 

Extraction of river 
gravels during dry 
months and avoiding 
the late winter/early 
spring flows (March to 
May). Material will be 
taken even evenly and 
in accordance with 
instruction from the 
supervising engineer, 
preferably from raised 
gravel deposits to 
ensure that no 
localized depressions 
are formed in the river 
bed. No extraction 
shall take place below 
normal low flow levels. 

Existing crusher 
facilities will be used, 
or if new crusher 
facilities are to be 
established, the 
crusher unit shall be 
at least 100m distant 
from any occupied 
dwelling. All crushers 
will have approved 
dust minimization 
equipment as a 
standard fixture. 
Settlement ponds will 
be installed at the 
crusher site.  

(i) Significant / 
minor 

(ii) Significant / 
minor 

 

(iii) Significant / 
minor 

Temporary 

Effects of 
transport of 
materials:  

(i) Disturbance 
to traffic,  

(ii) Damage to 

The transport of 
materials between 
river bed sources, 
crusher plant and 
asphalt plant sites 
may result in 
disturbance to 
traffic as a result of 

All road 
sections, 
materials 
sources and 
crusher plant 
and asphalt 
plant sites 

Preparation of a plan 
detailing haulage 
routes to be submitted 
for approval prior to 
the works, including 
details of any 
construction and 
reinstatement of 

Significant / 
minor 

Temporary 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

minor roads,  

(iii) Noise and 
dust nuisance 

the large number of 
heavy vehicle 
journeys involved; 
damage to minor 
roads from the 
heavy vehicle 
traffic, and noise 
and dust 
emissions. 

  

temporary roads.  

Restoration of any 
damage to public 
roads that occurs as a 
result of haulage of 
materials during the 
works.  

Planning of 
construction activity to 
avoid haulage at 
night. 

Use of dust covers 
during transport and 
spraying of dry 
materials during dry 
and windy weather. 

Effects of 
borrowing of 
earth:  

(i) Damage to 
land 

(ii) Visual 
impacts and 

(iii) accumulation 
of stagnant 
water 

Some material may 
be extracted from 
shallow pits in 
surrounding land. 
This may result in 
the removal of 
vegetation, 
generation of dust, 
and accumulation 
of stagnant water 
during construction. 

Materials source 
sites 

Choice of borrow sites 
to avoid cultivable 
land, obtaining 
agreements with 
landowners and 
appropriate permits, 
siting borrow pits 
away from residential 
areas. Form 
agreement with 
landowners on site 
restoration, which will 
include re-filling with 
surplus spoil to 
improve aesthetics 
and utilization  

(i) Minor / 
minor 

(ii) Minor / no 
impact 

(iii) Minor / no 
impact 

Temporary 

Compaction of 
soil by 
construction 
plant and 
equipment 
outside of 
designated 
routes 

Vehicle movements 
on surrounding 
agricultural land 
may compact and 
damage the soil.  

Agricultural land 
surrounding the 
road, materials 
sources and 
depots 

Limiting movement 
and stationing of plant 
and vehicles to the 
Right of Way, and 
specific sites where 
appropriate leases 
have been negotiated, 
and/or clearances 
obtained 

Minor / no 
impact 

Temporary 

Pollution of 
watercourses 
from spills and 
leakages from 
stores, vehicles 
and equipment 
and from waste 

Risk of leakage of 
harmful 
contaminants into 
waterways, 
throughout the 
construction period, 
causing temporary 

Depots, stores, 
work sites, and 
workers’ 
accommodation 
facilities 

A plan detailing 
arrangements for 
storage of harmful and 
hazardous materials, 
managing spillages 
and of sanitation 
arrangements at 

Significant / 
eliminated 

Temporary 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

from temporary 
workers’ toilet 
facilities. 

damage to the 
productivity of 
agricultural land  

depots and worksites 
will be submitted for 
approval prior to the 
works. The following 
will be included in the 
plan: 

Secure and controlled 
storage of all harmful 
and hazardous 
materials, at least 
20m away from 
watercourses 

Management of 
vehicles and 
equipment in good 
condition, ensuring no 
undue leakage of oil 
or fuel 

Servicing of vehicles 
and equipment at 
properly managed and 
equipped workshops, 
where waste oil is 
collected and 
disposed of at 
approved locations. 
All hydrocarbons will 
be stored in 
appropriate containers 
within bunds to 
prevent accidental 
spillage. Procedures 
for managing spillages 
will be included in 
worker safety and 
hygiene training and 
will include reporting 
of spillages to a 
supervisor, immediate 
cleaning of the site 
and disposal of the 
contaminated soil at 
an approved site.  

Sanitation 
arrangements at work 
sites and temporary 
accommodation 
facilities, such that no 
raw sewage is 
released into drains or 
watercourses. Details 
of locations of toilets 



 

54 

Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

and treatment 
methods will be 
included in plans 
submitted for 
approval. 

Disturbance to 
flora and fauna 

The road does not 
pass through any 
forests, grassland 
or significant 
wildlife habitats. All 
land either side of 
the road is 
residential or used 
for agriculture or 
orchards. However, 
roadside trees, 
grasses and shrubs 
are potentially 
vulnerable to toxins 
that may be 
released during 
construction 
operations.  

All road and 
depot sites 

Mitigation measures 
to prevent the release 
of toxins are as 
detailed for the 
prevention of pollution 
to watercourses, as 
above 

Minor / No 
impact 

Temporary 

Release of 
sediments into 
watercourses 
and onto arable 
land resulting 
from earthworks 
operations and 
bridge 
replacement 
works 

Silt and other fine 
material extracted 
during excavations 
for pavement, 
drainage structures 
and service lines 
may be discharged 
into watercourses. 

All road sections Submission of plans 
for control of silt 
during excavations, to 
be submitted for 
approval prior to the 
works. The plan will 
cover the use of 
appropriately sized silt 
traps or silt fences 
where earthworks 
take place adjacent to 
watercourses or near 
agricultural land 

Proper disposal of 
waste and excavated 
material 

 

Significant / 
minor 

Temporary 

Severance of 
utilities during 
construction, 
where relocation 
is necessary and 
as a result of 
accidental 
damage. 

Some overhead 
telephone and 
power cables will 
be relocated as a 
result of 
construction, and 
some accidental 
damage could 

Primarily on the 
outskirts of 
Dushanbe, near 
the Gissar 
Turnoff, and at 
Sharinav 

Information the public 
on timing and duration 
of any disruption to 
water, power, 
telecommunication or 
other services. 

Reduction of risk of 
accidental damage by 

Minor / minor Temporary  
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

occur.  ensuring that vehicles 
and equipment are 
operated by trained 
and licensed 
personnel, and that 
operations are 
adequately 
supervised.  

Impedance of 
traffic flows by 
construction 
operations and 
the movement of 
construction 
vehicles and 
equipment  

No construction 
operations are 
expected to 
necessitate 
temporary road 
closure. However 
traffic will be 
impeded as works 
take place, closing 
up to half of the 
carriageway at any 
one time. This will 
take place 
frequently over the 
entire construction 
period.  

 

All road sections Provision of advance 
information to the 
public on the timing 
and duration of 
construction 
operations that will 
affect traffic flows. 

Preparation of a traffic 
management plan in 
co-operation with local 
traffic police. 

Planning and 
management of 
construction 
operations to minimize 
disruption and 
maintain at least one 
lane in operation. 

Use of flagmen and 
temporary traffic lights 
to control traffic flows 
at constricted sites, 
including safe 
crossings for 
pedestrians.  

Minor / minor Temporary 

Safety hazards  

(i) to workers 
and  

(ii) to the public 

Construction will 
involve the use of 
heavy plant, 
excavations, use of 
potentially 
dangerous 
equipment and 
some toxic or 
harmful chemicals. 
All of these post a 
risk to both workers 
and the public over 
the entire 
construction period. 

All road sections Preparation of a site 
safety plan for 
approval prior to the 
works. The plan 
should include: 

• Provision of 
protective 
clothing and 
equipment to 
workers in 
compliance with 
relevant 
standards. 

• Ensuring that 
vehicle and 

(i) Significant / 
minor 

(ii) Significant / 
minor 

Temporary 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

equipment 
operators are 
properly licensed 
and trained. 

• Arranging for 
provision of first 
aid facilities, 
rapid availability 
of trained 
paramedical 
personnel, and 
emergency 
procedures. 
Allocation of 
responsibility to 
ensure that these 
arrangements 
are kept in place. 

• Arranging for 
regular safety 
checks of 
vehicles and 
material, and 
allocation of 
responsibility for 
checking. 

• Ensuring that 
materials 
extraction 
operations, are 
supervised and 
carried out by 
trained and 
licensed 
personnel. 

• To reduce safety 
risks to the 
public, provision 
of hazard 
warning signs at 
construction 
sites, and 
directing vehicle 
and pedestrian 
traffic away from 
work sites.  

Training and briefing 
of workers on safety 
precautions, 
emergency 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

procedures, hygiene, 
workers’ responsibility 
for their safety and the 
safety of others. 

 

Emissions of 
dust and 
exhaust fumes 
from 
construction 
operations 

Dust emissions are 
likely to be caused 
by excavations, 
and the operation 
of vehicles and 
plant. The impact 
will occur along all 
road sections when 
pavement and 
drainage structures 
are being 
constructed and 
substantially at 
bridge construction 
sites. Households 
near the road will 
be particularly 
affected. There are 
some sensitive 
sites such as 
hospitals and 
schools located 
close to where 
operations are 
taking place. 

All road sections Use of existing 
asphalt plant site, or 
establishment of a 
new site.or sites at 
least 100m distant 
from any occupied 
dwelling.  

Procurement of high 
quality plant, 
maintenance of them 
in good condition, and 
operation by trained 
and qualified 
personnel. 

Maintenance of all 
plant and vehicles in 
compliance with 
national emissions 
standards 

Choice of sites for 
materials extraction 
away from residential 
areas. 

Significant / 
minor 

Temporary 

Noise and 
vibration from 
construction 
operations 
resulting in  

(i) hazards to 
workers and  

(ii) nuisance to 
nearby 
residents. 

Haulage, 
excavation and 
compaction 
operations will all 
cause significant 
noise, throughout 
the construction 
phase.  

All road sections 

At schools and 
other sensitive 
sites 

Maintenance of 
construction plant and 
equipment to high 
standards, ensuring 
that exhaust baffles 
are fitted and 
maintained in 
serviceable condition. 

Provision of ear 
protection equipment 
to workers to limit 
exposure to guideline 
levels (70dB(A) 
averaged over a 24 hr 
period) 

All reasonable 
measures are taken to 
limit noise generation 
to guideline levels for 
residential areas, 

(i) Significant / 
minor 

(ii) Significant / 
minor 

Temporary 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

namely 55dB(A) over 
daytime (7am – 10pm) 
and 45dB(A) for 
nighttime. For 
residential areas, 
schools other 
sensitive sites, 
consultations with key 
personnel at each 
institution to agree 
acceptable times for 
carrying out 
construction 
operations, when they 
will have least impact. 

Effects on local 
population from 
workers 
temporarily 
housed on site 

Skilled and 
unskilled labor is 
likely to be sourced 
from elsewhere in 
Tajikistan or the 
region. Workers will 
need to be housed 
temporarily at or 
near the 
construction site. 
While this offers 
some income 
generation 
opportunity to the 
local population (for 
example for 
providing 
accommodation or 
catering facilities) 
there are also risks 
such as spread of 
communicable 
diseases, conflicts 
over access to 
water supplies and 
facilities, or other 
forms of 
disharmony.  

Sites where 
workers are 
accommodated 

Inclusion in workers’ 
training of awareness 
raising on important 
social and health 
issues, including the 
spread of sexually 
transmitted and other 
disease.  

Setting of rules such 
as restrictions on the 
use/ place of 
consumption of 
alcohol, and code of 
conduct to discourage 
or prevent behaviour 
that can lead to the 
spread of 
communicable 
diseases such as 
HIV/AIDS and to 
disharmony between 
the workers and the 
local population.  

Assignment of 
responsibility for 
worker and local 
population welfare to 
a qualified and 
experienced senior 
member of the 
Contractor’s staff. 

Assurance that 
arrangements for 
worker 
accommodation are 
satisfactory in terms of 

Significant / 
minor 

Temporary 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

hygiene, cleanliness 
and safety and a 
reasonable level of 
comfort. 

Operation Phase 

Risks of damage 
to surrounding 
land and 
property by 
blockages and 
overflows of the 
road drainage 
system 

The road drainage 
system intentionally 
concentrates water 
that runs off the 
road surface. Any 
disruptions in flows 
of drainage water 
can be potentially 
damaging.  

All road sections Regular maintenance 
of drains and culverts 

Minor / Positive 
impact 

Permanent 
(for the full 
design life 
of the road) 

Long term road 
safety 

The preliminary 
design provides for 
improvements in 
road geometry as 
well as for the 
provision of 
improved signage 
and signaling. 
Current driver 
behavior is hazard 
to passenger and 
pedestrian safety. 
Improved road 
geometry may lead 
to higher driving 
speeds and 
therefore some 
safety risk. A 
deterioration of the 
surface may lead to 
dangerous driving 
conditions. 

All road sections Regular maintenance 
of the pavement, 
signage and signals 

Major / 
significant 

Permanent 

Effects on air 
quality 

While road design 
takes into account 
projected usage, at 
the same time 
traffic volumes are 
likely to increase as 
a result of road 
improvements. 
Widening, surface 
improvements and 
improved geometry 
on sections 2, 3  
and 4 will help 

Sections 2, 3 
and 4 

Regular and periodical 
maintenance of the 
highway in its 
improved state. 

Minor / Positive 
impact 

Permanent 
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Potential 
Environmental 

Impact 

Nature and 
Duration 

Location Mitigation 
Measure(s) 

Assessment 
of Impact 

Without/with 
recommended 

mitigation 

Temporary 
or 

Permanent 

enable a smoother 
flow of vehicles, 
reducing the 
amount of air and 
noise pollution that 
comes from idling 
vehicles during 
periods of 
congestion, but 
increased volumes 
of traffic, 
particularly of 
heavy vehicles, 
may result in 
deteriorating air 
quality and 
increasing noise 
emissions in the 
areas immediately 
surrounding the 
roads 

Effects on noise The proposed 
asphaltic overlay 
on Section 1 and 
the asphalt surface 
on sections, 2, 3, 4 
and 5 will reduce 
noise emissions, 
though overall 
noise emissions 
are likely to 
continue to rise 
with increased 
volumes of traffic, 
particularly heavy 
vehicles. 

Noise from 
maintenance 
activities can be 
significant 

All road sections Regular and periodical 
maintenance of the 
asphalt surface in its 
improved state 

Implementing 
maintenance work 
during daytime hours, 
and providing the 
public with information 
on maintenance tasks. 

No impact / 
Positive impact 

Permanent 



 

61 

2. ENVIRONMENTAL MONITORING  
 

2.1 Rationale for Monitoring 
 
183. The screening and assessment of environmental impacts demonstrates that the main 
environmental issues arising from the project are the construction impacts. While these are 
potentially highly significant, they can be substantially mitigated by ensuring that the planning 
and precautionary measures that are listed in the EMP are put into effect. Compliance 
monitoring during construction is therefore important, as it is a means of ensuring adherence to 
the EMP.  
 
184. The potential negative operational impacts identified in the screening and assessment 
process are water pollution risks, air pollution risks, noise generation and road safety issues. In 
the cases of water pollution, air pollution and noise generation, the proposed road 
improvements are expected to either improve the existing situation, or to mitigate the effects of 
forecasted growth in road traffic levels. There are at present no regular programs that monitor 
these effects, either in urban areas or on open roads. Capability, in terms of both equipment and 
expertise for measurement and analysis of data is also limited. In addition, these parameters 
are more vehicle-related than road-related, and so the findings of any measurements would 
reflect the rate of renewal of the vehicle fleet (known to be increasing over recent years) and 
would inform decisions regulation and licensing of vehicles and drivers, probably more so than 
those relating to road improvements, in general terms of specifically for the project road. It is 
therefore recommended that measurements of air and noise pollution would be of most value as 
part of a broader monitoring scheme. However, baseline measurements of certain parameters 
prior to construction, and further measurements over the construction period, should be carried 
out by the Contractor, and continued by the MOTC or other agency, if capability in monitoring is 
developed over the life of the project. In addition, the perceptions of people who occupy homes 
adjacent or near to the road can easily be gathered, as part of a more general community 
feedback initiative.  
 
185. In the case of road safety, information on the types frequencies and locations of 
accidents can better be recorded using existing capabilities although they are also influenced by 
the standards of vehicle maintenance and driver behavior as well as road features and 
conditions. In addition, accident data can help identify accident “hotspots” which can be 
addressed on a case by case basis to reduce the particular hazard. Systematic collection of 
road accident data is therefore recommended. 
 

2.2 Monitoring of Construction Impacts 
 
186. Construction environmental monitoring is a function of supervision, and the essential 
purpose is to ensure adherence to the EMP. The monitoring is a day to day process, which 
ensures that departures from the EMP are avoided or quickly rectified, or that any unforeseen 
impacts are quickly discovered and remedied. Specific actions in the EMP that are to be 
monitored are included in the Monitoring Plan (see Table 10). These include the preparation of 
plans for aspects of the work, such as establishing crusher and asphalt facilities, and a site 
safety plan, which need to be completed and approved during the pre-construction phase. Also 
included are air, noise and water quality monitoring parameters. In the case of air quality, 
Tajikistan has stringent standards based on former Soviet standards, and it is recommended 
that these are used for air quality monitoring. For water quality monitoring, Tajikistan has water 
quality standards, however these relate more to drinking water quality standards rather than to 
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general surface water quality standards. For surface water quality and for noise, guidelines 
standards from the Environmental, Health, and Safety (EHS) Guidelines of the World Bank 
Group (April 2007) are used. 
 

2.3 Monitoring of Impacts of Operation of the Road 
 
187. Regular monitoring of the condition of the road surface, bridges, culverts, drainage 
structures and slope protection structures is important from an environmental management 
point of view, but takes place as part of regular road maintenance. In addition to this activity, 
information on the locations, type and consequences of traffic or traffic related accidents is 
required, in co-operation with traffic police. Recommended air, noise and water quality 
monitoring and community feedback are also included in the Monitoring Plan (Table 10). 
 
3. PROJECT IMPLEMENTATION ARRANGEMENTS AND INSTITUTIONAL 

RESPONSIBILITIES 
 
188. The Executing Agency (EA) for the Project will be MOTC.  Project management and 
general supervision will be carried out jointly by the Project Management Consultants (PMC) 
and the EA. The EA will have a separate Safeguards Unit with representation from the 
Environmental Protection Committee.  The Safeguards Unit will report to the Executive Director 
of the EA. 
 
189. With regard to environmental safeguarding the EA will monitor the progress of day-to-
day project implementation including compliance with the Environmental Management Plan 
(EMP). Specific responsibility for EMP compliance will rest with the Contractor who will be 
monitored by a social and environmental monitoring officer, to be recruited to the EA prior to the 
award of the civil works contracts. A firm will be recruited to act as Project Management 
Consultants to support the EA with project administration and management, procurement and 
monitoring and reporting, and will also manage detailed design and carry out supervision of the 
works. The Project Management Consultants shall have on its staff an environmental specialist.  
 
J. CONCLUSIONS AND RECOMMENDATIONS 
 
190. The project will result in some encroachment into private and public lands. Widening 
operations will involve the loss of trees that line the highway, including ornamental, timber and 
fruit bearing trees. This loss of trees will be mitigated by planting trees in clusters, according to 
the wishes of roadside communities. There are no further anticipated effects on flora and fauna. 
No known relicts of cultural or historical importance will be affected. Some utilities such as water 
storage ponds will be affected.  
 
191. During operation, the wider road sections will result in improved traffic flows, preventing 
or reducing congestion as traffic volumes grow. Improvements in air quality will be enabled, 
provided traffic law enforcement takes place to prevent practices such as obstructive parking 
and running unmaintained vehicles. Improvements to the road surface on all sections will 
mitigate the increases in road noise that will occur with traffic growth, as the smooth asphalt 
surface will result in less noise propagation than the current highly fractured road surface. The 
improved surface and geometry, together with appropriate and well placed signage and 
signaling for traffic will result in some enhancement of road safety. Improvements to drainage 
structures, culverts and bridges will reduce risks of impoundment of water and improve 
stormwater flows. Regular road maintenance and policing of traffic will be necessary to 
maximize and sustain these effects. 
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192. The majority of environmental impacts and risks are associated with construction. These 
include risks of damage to people and property, damage to land, disruption to traffic, water 
management issues, and the nuisance effects of dust emissions, vehicle fumes and noise 
generation. Mitigation measures to address these impacts have been included in the 
Environmental Management Plan, Table 10. 
 
193. Monitoring activities will focus on compliance monitoring during the construction phase. 
Monitoring during the operation phase that yields information of value the environmental 
management of the project road and for the road sector in general consists of regular 
consultations with roadside residents to obtain community feedback, and record keeping of 
traffic and traffic related accidents that occur on the project road and traffic counts.  
 
194. The overall finding of the EIA is that the Project will not cause significant environmental 
problems and that potential adverse impacts are manageable through the implementation of the 
EMP. 
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Table 10: Environmental Management Plan 

Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Design and Preconstruction Phase 

Land 
Acquisition 

Effects on private 
property: Some property 
will be affected by the 
widening, realignment and 
reconfiguration of 
junctions, as detailed in 
the initial LARP 

Implementation of the Resettlement 
Plan for the project, under which 
compensatory measures are 
determined with the affected 
community. 

EA Included in 
LARP 

Widening and 
adjustment of 
vertical 
alignment 

Loss of some roadside 
trees from widening and 
realignment operations. 
Approximately 
10,500.trees will be lost as 
a result of widening. 

Establishing replacement trees and 
vegetation and maintain for sufficient 
time for trees and vegetation to 
establish according to a plan 
developed with local communities 

Contractor $50,000 

 Effects of surplus of cut 
material over fill. Material 
will be cut from slopes in 
some sections where road 
widening is planned, and 
from beneath the existing 
road surface to adjust the 
vertical alignment. A 
significant surplus of cut 
material will result. 

Development of a schedule of 
approved sites for safe deposition 
and containment of surplus material 
in association with community 
leaders where appropriate. 

Contractor / 
Supervising 
Consultants 

Design cost 

Construction 
Phase 

    

Excavations 
and site 
preparation 
operations 

Effects on items of cultural 
and religious significance. 
Some artifacts may be 
discovered by chance 
during excavation and site 
preparation operations 

Arrange with the Ministry of Culture 
to formulate a plan to relocate or 
recover these items 

Contractor Construction 
Cost 

Earthworks for 
widening and 
vertical 
alignment 
adjustment 

Effects of surplus of cut 
material over fill from road 
widening and vertical 
alignment adjustment.  

Distribution or sale of surplus 
material to users in the area, for 
other purposes such as creation of 
building platforms or level areas for 
local village use. 

Contractor Construction 
cost  
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Extraction and 
crushing of 
materials 

Effects of the extraction of 
materials from the 
Khanaka, Karatag and 
Shirkent rivers, and 
crushing of river gravels to 
produce sand and 
aggregate to the required 
grade:  

(i) effects on stability of 
river banks 

(ii) visual effects from 
extraction sites, and  

(iii) nuisance to local 
communities from dust 
and noise 

Restriction of extraction of materials 
sources to sites approved by the 
Rayon Environment Department 

Extraction of river gravels during dry 
months and avoiding the late 
winter/early spring flows (March to 
May). Material will be taken even 
evenly and in accordance with 
instruction from the supervising 
engineer, preferably from raised 
gravel deposits to ensure that no 
localized depressions are formed in 
the river bed. No extraction shall 
take place below normal low flow 
levels. 

Existing crusher facilities will be 
used, or if new crusher facilities are 
to be established, the crusher unit 
shall be at least 100m distant from 
any occupied dwelling. All crushers 
will have approved dust minimization 
equipment as a standard fixture. 
Settlement ponds will be installed at 
the crusher site.  

Contractor Construction 
Cost 

Handling and 
transport of 
materials 

(i) Disturbance to traffic,  

(ii) Damage to minor 
roads,  

(iii) Noise and dust 
nuisance 

Preparation of a plan detailing 
haulage routes to be submitted for 
approval prior to the works, including 
details of any construction and 
reinstatement of temporary roads.  

Restoration of any damage to public 
roads that occurs as a result of 
haulage of materials during the 
works.  

Planning of construction activity to 
avoid haulage during peak traffic 
hours or at night. 

Use of dust covers during transport 
and spraying of dry materials during 
dry and windy weather. 

Contractor Construction 
Cost 

Borrowing of 
earth 

 (i) Damage to land 

(ii) Visual impacts and 

(iii) accumulation of 
stagnant water 

Choice of borrow sites to avoid 
cultivable land, obtaining 
agreements with landowners and 
appropriate permits, siting borrow 
pits away from residential areas. 
Form agreement with landowners on 
site restoration, which will include re-
filling with surplus spoil to improve 
aesthetics and utilization  

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Asphalt 
manufacture  

Operation, 
servicing and 
maintenance of 
vehicles and 
plant 

Disturbance to flora and 
fauna from toxins that may 
be released during 
construction operations 

Toxic and hazardous materials 
required for construction, including 
asphalt will be properly stored and 
secured, and sited in approved 
locations away agricultural land, 
orchards or grassland. 

Permits for asphalt manufacture will 
be obtained as required from the 
Rayon Environment Departments.  

Vehicles and equipment shall be 
maintained in good operable 
condition, ensuring no leakage of oil 
or fuel and the fitting of proper 
exhaust baffles. 

Contractor Construction 
Cost 

Vehicle 
movements on 
land outside 
the right of way 
or public roads 

Compaction of soil by 
construction plant and 
equipment outside of 
designated routes 

Limiting movement and stationing of 
plant and vehicles to the Right of 
Way, and specific sites where 
appropriate leases have been 
negotiated, and/or clearances 
obtained 

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Asphalt 
manufacture 

Operation, 
servicing and 
maintenance of 
vehicles and 
plant 

Pollution of watercourses 
and dangers to flora and 
fauna from spills and 
leakages from stores, 
vehicles and equipment 
and from temporary 
workers’ toilet facilities. 

A plan detailing arrangements for 
storage of harmful and hazardous 
materials, managing spillages and of 
sanitation arrangements at depots 
and worksites will be submitted for 
approval prior to the works. The 
following will be included in the plan: 

Secure and controlled storage of all 
harmful and hazardous materials, at 
least 20m away from watercourses 

Management of vehicles and 
equipment in good condition, 
ensuring no undue leakage of oil or 
fuel 

Servicing of vehicles and equipment 
at properly managed and equipped 
workshops, where waste oil is 
collected and disposed of at 
approved locations. All 
hydrocarbons will be stored in 
appropriate containers within bunds 
to prevent accidental spillage. 
Procedures for managing spillages 
will be included in worker safety and 
hygiene training and will include 
reporting of spillages to a 
supervisor, immediate cleaning of 
the site and disposal of the 
contaminated soil at an approved 
site.  

Sanitation arrangements at work 
sites and temporary accommodation 
facilities, such that no raw sewage is 
released into drains or 
watercourses. Details of locations of 
toilets and treatment methods will be 
included in plans submitted for 
approval. 

Contractor Construction 
Cost 

Earthworks 

Bridge 
replacement 
works 

Excavations 

Release of sediments into 
watercourses and onto 
arable land  

Submission of plans for control of silt 
during excavations, to be submitted 
for approval prior to the works. The 
plan will cover the use of 
appropriately sized silt traps or silt 
fences where earthworks take place 
adjacent to watercourses or near 
agricultural land 

Proper disposal of waste and 
excavated material 

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Widening 
operations 

Construction of 
drainage 
channels  

Formation of 
shoulders 

Severance of utilities 
during construction, where 
relocation is necessary 
and as a result of 
accidental damage. Some 
overhead telephone and 
power cables will be 
relocated as a result of 
construction, and some 
accidental damage could 
occur. 

Information the public on timing and 
duration of any disruption to water, 
power, telecommunication or other 
services. 

Reduction of risk of accidental 
damage by ensuring that vehicles 
and equipment are operated by 
trained and licensed personnel, and 
that operations are adequately 
supervised.  

Contractor Construction 
Cost 

Construction 
traffic 
(particularly the 
haulage of 
materials) 

Pavement 
works 
(entailing 
partial closure) 

Impedance of traffic flows  Provision of advance information to 
the public on the timing and duration 
of construction operations that will 
affect traffic flows. 

Preparation of a traffic management 
plan in co-operation with local traffic 
police. 

Planning and management of 
construction operations to minimize 
disruption and maintain at least one 
lane in operation. 

Use of flagmen and temporary traffic 
lights to control traffic flows at 
constricted sites, including safe 
crossings for pedestrians.  

Limiting movements of large trucks 
to off-peak traffic times to the extent 
possible. 

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

All construction 
operations 

Safety hazards resulting 
from the use of heavy 
plant, excavations, 
dangerous equipment and 
harmful chemicals. 

(i) to workers and  

(ii) to the public 

Preparation of a site safety plan for 
approval prior to the works. The plan 
should include: 

• Provision of protective clothing 
and equipment to workers in 
compliance with relevant 
standards (for example the 
GOST 12.4.011-89 Occupational 
Health and Standards: Workers 
Protective Equipment: General 
Standards and Classification). 

• Ensuring that vehicle and 
equipment operators are 
properly licensed and trained. 

• Arranging for provision of first aid 
facilities, rapid availability of 
trained paramedical personnel, 
and emergency transport to 
nearest hospital with accident 
and emergency facilities. 
Allocation of responsibility to 
ensure that these arrangements 
are kept in place. 

• Arranging for regular safety 
checks of vehicles and material, 
and allocation of responsibility 
for checking. 

• Ensuring that materials 
extraction operations, are 
supervised and carried out by 
trained and licensed personnel. 

• To reduce safety risks to the 
public, provision of hazard 
warning signs at construction 
sites, and directing vehicle and 
pedestrian traffic away from work 
sites.  

Training and briefing of workers on 
safety precautions, emergency 
procedures, hygiene, workers’ 
responsibility for their safety and the 
safety of others. 

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Excavations 

Pavement 
works 

Quarry 
operations 

Asphalt 
manufacture 

Emissions of dust and 
exhaust fumes from 
construction operations 
particularly those that take 
place near hospitals and 
schools 

Use of existing asphalt plant site, or 
establishment of a new site. or sites 
at least 100 m distant from any 
occupied dwelling.  

Procurement of high quality plant, 
maintenance of them in good 
condition, and operation by trained 
and qualified personnel. 

Maintenance of all plant and 
vehicles in compliance with national 
emissions standards 

Choice of sites for materials 
extraction away from residential 
areas, hospitals and schools 

Contractor Construction 
Cost 

Operation of 
construction 
equipment, 
vehicles and 
plant 

Noise and vibration from 
construction operations 
resulting in  

(i) hazards to workers and 

(ii) nuisance to nearby 
residents. 

Maintenance of construction plant 
and equipment to high standards, 
ensuring that exhaust baffles are 
fitted and maintained in serviceable 
condition. 

Provision of ear protection 
equipment to workers to limit 
exposure to World Health 
Organization guideline levels 
[70dB(A) averaged over a 24 hr 
period] 

All reasonable measures will be 
taken to limit noise generation to the 
EHS Guidelines of the World Bank 
Group which sets that receptors 
such as residential, institutional, and 
educational areas should have  
noise level of 55 dB(A) from 7AM to 
10PM (daytime) and no greater than 
45 dB(A) from 10PM to 7AM 
(nighttime).  Use of construction 
equipment and vehicles will be 
limited to acceptable time when they 
have the least impact. 

Contractor Construction 
Cost 
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Project 
Activity 

Potential Environmental 
Impact 

Mitigation Measure(s) Responsible 
Entity 

Estimated 
Cost 

Temporary 
housing of 
workers 

Effects on local population 
from workers temporarily 
housed on site, such as 
risks of spread of 
communicable diseases, 
conflicts over access to 
water supplies and 
facilities, or other forms of 
disharmony. 

Inclusion in workers’ training of 
awareness raising on important 
social and health issues, including 
the spread of sexually transmitted 
and other disease.  

Setting of rules such as restrictions 
on the use/ place of consumption of 
alcohol, and code of conduct to 
discourage or prevent behaviour that 
can lead to the spread of 
communicable diseases such as 
HIV/AIDS and to disharmony 
between the workers and the local 
population.  

Assignment of responsibility for 
worker and local population welfare 
to a qualified and experienced 
senior member of the Contractor’s 
staff. 

Assurance that arrangements for 
worker accommodation are 
satisfactory in terms of hygiene, 
cleanliness and safety and a 
reasonable level of comfort. 

Contractor Construction 
Cost 

Operation 
Phase 

    

Risks of damage to 
surrounding land and 
property by blockages and 
overflows of the road 
drainage system 

Regular maintenance of drains and 
culverts 

MOTC Operational 
Cost 

Long term road safety, 
affected by the integrity of 
the pavement, signage 
and signaling. 

Regular maintenance of the 
pavement, signage and signals 

MOTC Operational 
Cost 

Operation of 
the road 

 

Risks of deterioration in 
air quality and increase of 
traffic noise if road 
improvements are not 
sustained, to avoid 
congestion as traffic 
volumes grow  

Regular and periodical maintenance 
of the highway in its improved state. 

MOTC Operational 
Cost 

Maintenance 
activities 

Noise effects from 
maintenance activities 

Implementing maintenance work 
during daytime hours, and providing 
the public with information on 
maintenance tasks. 

MOTC Operational 
Cost 
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Table 11: Monitoring Plan 

Mitigation Measure Parameters Location Measurements Frequency Responsibilities 

Design and 
Preconstruction 
Phase 

     

Planned re-
establishment of 
roadside trees of 
suitable species on 
available land, in 
consultation with local 
communities 

Appropriate 
species; use of 
available space 
for planting 

Road sections 2 
– 4  

- Once Preparation: 
Contractor 

Approval: EPC 
Consultants 

Preparation of a 
schedule of sites for 
deposition of surplus 
cut material 

Suitability of 
sites for 
deposition 

Road sections 2 
– 4  

- Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

Obtaining appropriate 
agreements with 
landowners for 
location of crusher 
site and asphalt plant 
(whether using 
existing facilities or 
new sites) and 
permits as required 
from Rayon 
Environment 
Departments 

Evidence of 
legal agreement 
between 
Contractor and 
landowner and 
permits as 
required 

Close to the 
road and 
worksites 

Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

If using a new site for 
crusher or asphalt 
plant, ensuring that 
the plant is at least 
100m from nearest 
occupied dwelling 

Site plans 
agreed with 
landowners 

Close to road 
and worksites 

Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

Procurement of 
satisfactory crusher 
and asphalt plant with 
dust and fume 
minimization 
equipment 

Equipment 
procurement 
plans 

- Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 
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Mitigation Measure Parameters Location Measurements Frequency Responsibilities 

Preparation of a plan 
detailing haulage 
routes from materials 
sources to crusher 
and asphalt 
manufacture sites and 
to work sites, 
including any 
construction and 
reinstatement of 
temporary roads 

Suitablility of 
plans to 
minimize 
disturbance to 
traffic, damage 
to minor roads 
and noise and 
dust nuisance 

All road 
sections, 
materials 
sources, and 
proposed 
locations of 
crusher and 
asphalt plant 

Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

Preparation of a plan 
indicating siting of all 
Contractor’s facilities 
workshops and 
storage sites for toxic 
and hazardous 
materials, showing 
that all such materials 
will be stored at least 
20m from 
watercourses 

Suitable siting of 
facilities and 
adequacy of 
storage of toxic 
and hazardous 
materials 

Close to the 
road and 
worksites 

Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

Training and briefing 
of workers on safety 
precautions, 
emergency 
procedures, hygiene, 
workers’ responsibility 
for their safety and 
the safety of others 

Adequate 
training, 
covering all 
pertinent 
aspects of 
construction 
safety and 
hygiene, 
emergency 
procedures, 
roles and 
responsibilities 

- Compliance Once, then at 
six monthly 
intervals 
during the 
construction 
phase 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants  

Preparation of a plan 
for workers 
accommodation and 
facilities, indicating 
sanitation 
arrangements, solid 
waste collection and 
disposal 
arrangements and 
amenities for workers, 
welfare 
arrangements, rules 
for use of alcohol, 
code of conduct, and 
assignment of 
responsibility to a 
qualified and 
experienced senior 
member of the 
Contractor’s staff. 

Suitable siting of 
toilets (at least 
20m from 
watercourses); 
adequacy of 
living 
arrangements 
and amenities 

Close to the 
road and 
worksites 

Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 



 

74 

Mitigation Measure Parameters Location Measurements Frequency Responsibilities 

Preparation of plans 
for the control of silt 
during excavations, 
covering use of 
appropriately sized 
silt traps or silt fences 
where earthworks 
take place adjacent to 
watercourses or near 
agricultural land. 

Adequacy of silt 
control 
measures 

All worksites Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 

Preparation of a site 
safety plan covering 
protective clothing 
and equipment to a 
suitable standard; 
arrangements for 
operation of plant, 
vehicles and 
equipment by 
authorized personnel; 
first aid provisions, 
emergency 
procedures, allocation 
of responsibility for 
safety; regular safety 
checks and 
supervision of 
dangerous operations 

Adequacy of the 
safety plan 

All worksites Compliance Once Preparation: 
Contractor 

Approval: 
Supervising 
Consultants 
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Improvements to road 
surface to reduce 
traffic noise: baseline 
noise measurement 

Noise Level 
Guidelines from 
the 
Environmental, 
Health, and 
Safety (EHS) 
Guidelines of the 
World Bank 
Group (Table 
1.7.1, April 
2007): 

Residential, 
institutional, and 
educational 
receptor areas – 
55 dB(A) during 
daytime (7AM-
10PM) and 45 
dB(A) at 
nighttime 
(10PM-7AM) 

Industrial and 
commercial 
receptor areas – 
70 dB(A) the 
whole day 

The noise levels 
are set at 1-hour 
LAeq (dBA). 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 
on each sect 

Measurements 
over time using 
an integrating 
sound level 
meter and 
calibrator 

Once, over a 
24 hour 
period 

Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 

Prevention of 
pollution of 
watercourses: 
baseline 
measurement 

Water Quality 
standards from 
the EHS 
Guidelines of the 
World Bank 
Group (Table 
1.3.1, April 
2007) as follows: 

pH: 6 - 9 
BOD: 30 mg/L 
COD: 125 mg/L 
Oil/ grease: 10 
mg/L 
Total 
Suspended 
Solids: 50 mg/L 
Total Nitrogen: 
10 mg/L 
Total Coliform 
bacteria: 400 
MPN/100 ml 

Khanaka, 
Karatag and 
Shirkent rivers; 
and three of the 
further 11 
streams and 
canals that 
traverse the 
road 

Collection of 
sample and 
laboratory 
analysis 

Once Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 
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Road improvements 
that affect air quality: 
baseline 
measurement 

National air 
quality 
standards based 
on Soviet 
standard GN 
2.1.6 1338-03 
on maximum 
allowable 
concentrations 
for pollutants in 
the outdoor air 
of populated 
areas, namely:  

Particulates:  
0.15 mg/m3  
Nitrogen Oxide 
(NO): 0.06 
Nitrogen Dioxide 
(NO2): 0.04 
mg/m3 
Sulfur Dioxide 
(SO2): 0.05 
mg/m3 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 
on each sect 

Collection of air 
samples using a 
controlled-flow 
air sampler; 
laboratory 
analysis 

Once, over a 
24 hour 
period 

Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 

Construction Phase      

Relocation of chance 
found artifacts on 
consultation with 
Ministry of Culture 

Compliance with 
Ministry of 
Culture 
requirements 

All sites where 
excavation takes 
place 

Site inspections Regular, 
during and 
on 
completion of 
excavation 
works 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Transport and 
deposition of surplus 
material at approved 
sites and distribution 
or sale of surplus cut 
material to buyers or 
community users 

Suitability of 
sites 

Road sections 2 
– 4 

Supervising 
Consultants 
approval for 
each site 

As required Compliance: 
Contractor 

Approval: 
Supervising 
Consultants 

Restriction of 
extraction sites for 
materials to those 
approved by Rayon 
Environment 
Departments 

Compliance with 
Rayon 
Environment 
Department 
Requirements 

Khanaka, 
Karatag and 
Shirkent rivers 

Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 



 

77 

Mitigation Measure Parameters Location Measurements Frequency Responsibilities 

Extraction operations 
(i) from raised gravel 
deposits to the extent 
practicable, (ii) evenly 
over the river bed in 
accordance with 
instructions from 
Supervising 
Consultants, (iii) no 
extraction below 
normal low flow levels 

Compliance with 
detailed 
instructions from 
Supervising 
Consultants 

Khanaka, 
Karatag and 
Shirkent rivers 

Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Restoration of any 
damage to public 
roads that occurs as a 
result of haulage of 
materials during the 
works 

Satisfactory 
completion of 
restoration 
works 

All haulage 
routes 

Site inspections As scheduled 
by 
Supervising 
Consultants 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Dust control, by use 
of dust covers during 
transport of materials, 
and spraying of 
stockpiles of materials 
during dry and windy 
weather 

Compliance All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Choice of borrow 
sites to avoid 
cultivable land, 
obtaining agreements 
with landowners and 
appropriate permits, 
siting borrow pits at 
least 50m away from 
residential areas, and 
restoration of borrow 
areas on completion 
in accordance with 
owners’ wishes, 
which may include re-
filling of surplus spoil. 

Compliance All borrow sites Site inspections As required, 
prior to 
opening of 
borrow pits, 
during 
operation 
and on 
closure and 
site 
restoration 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Storage of toxic and 
hazardous materials 
required for 
construction, 
including asphalt 
manufacture, will be 
properly stored and 
secured, and sited at 
approved locations 
away from agricultural 
land, orchards or 
grassland 

Compliance At asphalt plant 
and workshops 

Site inspections As required Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 
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Maintenance of 
vehicles in good 
operable condition, 
ensuring no leakage 
of oil or fuel and the 
fitting of proper 
exhaust baffles, in 
compliance with 
national emissions 
standards 

Compliance All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Restriction of vehicle 
movements to the 
Right of Way, and 
specific sites where 
appropriate leases 
have been negotiated 
and/or clearances 
obtained, in order to 
avoid damage to land 
and property 

Compliance Land in the 
vicinity of the 
work sites and 
Contractors 
facilities 

Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Provision of waste 
bins to store 
hydrocarbons from 
filters, rags and waste 
oil, and disposal at 
approved locations 

Compliance Contractor’s 
workshops 

Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Disposal of waste and 
excavated material in 
accordance with 
approved plans 

Compliance All work sites 
and Contractor’s 
facilities 

Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Follow up training and 
testing to monitor 
retention of 
knowledge on safety 
and hygiene 

Compliance - Reports on 
attendance, 
feedback and 
test results to 
Supervising 
Consultants 

Six monthly Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Information to the 
public on timing and 
duration of any 
disruption to water, 
power, 
telecommunication, 
other services and to 
traffic flows 

Compliance All work sites Copies to 
Supervising 
Consultants of 
information 
disseminated to 
the public 

As required Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 
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Operation of vehicles, 
plant and equipment 
by trained and 
licensed personnel, 
and adequate 
supervision of 
operators 

Licenses or 
written 
authorities for 
operators; 
presence of 
supervisors at 
active work sites 

All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Preparation of traffic 
management plans in 
co-operation with 
local traffic police 

Compliance All work sites Copies to 
Supervising 
Consultants of 
plans agreed 
with traffic 
police 

As required Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Planning and 
management of 
construction 
operations, such as 
pavement works, to 
minimize disruption 
and to maintain at 
least one lane in 
operation 

Compliance All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Deployment of 
flagmen and 
temporary traffic lights 
to control traffic flows 
at constricted sites, 
including safe 
crossings for 
pedestrians 

Compliance All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Implementation of 
Contractor’s safety 
plan 

Compliance  All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

All reasonable 
measures taken to 
limit noise generation 
to World Health 
Organization 
guideline levels for 
residential areas 

Compliance  All work sites Site inspections Regular, as 
part of 
normal 
Supervising 
Consultants 
works 
inspection 
program 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 
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Noise Level 
Guidelines from 
the 
Environmental, 
Health, and 
Safety (EHS) 
Guidelines of the 
World Bank 
Group (Table 
1.7.1, April 
2007): 

Residential, 
institutional, and 
educational 
receptor areas – 
55 dB(A) during 
daytime (7AM-
10PM) and 45 
dB(A) at 
nighttime 
(10PM-7AM) 

Industrial and 
commercial 
receptor areas – 
70 dB(A) the 
whole day 

The noise levels 
are set at 1-hour 
LAeq (dBA). 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 
on each sect 
and at homes 
closest to 
crusher and 
asphalt plant 
sites 

Measurements 
over a 24 hr 
sample period 
using an 
integrating 
sound level 
meter and 
calibrator 

Three 
monthly 

Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 

All measures for the 
prevention of pollution 
of watercourses 

Water Quality 
standards from 
the EHS 
Guidelines of the 
World Bank 
Group (Table 
1.3.1, April 
2007) as follows: 

pH: 6 - 9 
BOD: 30 mg/L 
COD: 125 mg/L 
Oil/ grease: 10 
mg/L 
Total 
Suspended 
Solids: 50 mg/L 
Total Nitrogen: 
10 mg/L 
Total Coliform 
bacteria: 400 
MPN/100 ml 

Khanaka, 
Karatag and 
Shirkent rivers; 
and three of the 
further 11 
streams and 
canals that 
traverse the 
road 

Collection of 
sample and 
laboratory 
analysis 

Three 
monthly 

Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 
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All reasonable 
measures to prevent 
excessive air pollution 

National air 
quality 
standards based 
on Soviet 
standard GN 
2.1.6 1338-03 
on maximum 
allowable 
concentrations 
for pollutants in 
the outdoor air 
of populated 
areas, namely:  

Particulates:  
0.15 mg/m3  
Nitrogen Oxide 
(NO): 0.06 
Nitrogen Dioxide 
(NO2): 0.04 
mg/m3 
Sulfur Dioxide 
(SO2): 0.05 
mg/m3 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 
on each sect 
and at crusher 
and asphalt 
plant 

Collection of air 
samples using a 
controlled-flow 
air sampler; 
laboratory 
analysis 

Three 
monthly 

Measurement: 
Contractor 

Verification: 
Supervising 
Consultants 

Compliance with plan 
for workers’ 
accommodation and 
welfare 

Compliance All 
accommodation 
camps or other 
sites where 
workers are 
temporarily 
housed  

Inspections by 
EPC Consultant 
staff 

Three 
monthly 

Compliance: 
Contractor 

Verification: 
Supervising 
Consultants 

Operation Phase      

Regular maintenance 
of drains and culverts, 
to limit damage to 
property by blockages 
and overflows of the 
road drainage system 

Clear drains and 
culverts in a 
good state of 
repair 

All road sections Inspections by 
managers 

In 
accordance 
with a road 
maintenance 
program 

MOTC 

Regular maintenance 
of the pavement, 
signage and signals 
to enhance long term 
safety and to 

Smooth running 
surface, intact 
signage and 
signals 

All road sections Inspections by 
managers 

In 
accordance 
with a road 
maintenance 
program 

MOTC 
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Noise Level 
Guidelines from 
the 
Environmental, 
Health, and 
Safety (EHS) 
Guidelines of the 
World Bank 
Group (Table 
1.7.1, April 
2007): 

Residential, 
institutional, and 
educational 
receptor areas – 
55 dB(A) during 
daytime (7AM-
10PM) and 45 
dB(A) at 
nighttime 
(10PM-7AM) 

Industrial and 
commercial 
receptor areas – 
70 dB(A) the 
whole day 

The noise levels 
are set at 1-hour 
LAeq (dBA). 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 
on each sect 

Measurements 
over time using 
an integrating 
sound level 
meter and 
calibrator 

Six monthly MOTC  
perpetuate 
improvements in 
traffic flow, and noise 
and emissions 
reduction 

National air 
quality 
standards based 
on Soviet 
standard GN 
2.1.6 1338-03 
on maximum 
allowable 
concentrations 
for pollutants in 
the outdoor air 
of populated 
areas, namely:  

Particulates:  
0.15 mg/m3  
Nitrogen Oxide 
(NO): 0.06 
Nitrogen Dioxide 
(NO2): 0.04 
mg/m3 
Sulfur Dioxide 
(SO2): 0.05 
mg/m3 

Sites of 
receptors close 
to the road 
(within 25m of 
the centre line) 

Collection of air 
samples using a 
controlled-flow 
air sampler; 
laboratory 
analysis 

Three 
monthly 

MOTC 
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Occurrence and 
nature of traffic 
accidents:  

All road sections Police records Continuous Traffic Police / 
MOTC 

Implementing 
maintenance work 
during daytime hours, 
and providing the 
public with 
information on 
maintenance tasks 

Minimum noise 
and dust 
nuisance from 
maintenance 
works 

All road sections Inspections by 
managers 

In 
accordance 
with a road 
maintenance 
program 

MOTC 

Community feedback Views from 
community 
representatives 
on (i) standard 
of road upkeep, 
(ii) perceived 
changes in road 
noise, (iii) 
perceived 
changes in air 
quality, (iv) road 
safety issues 
and (v) general 
suggestions 

One sample 
community on 
each road 
section 

Focus group 
discussions 

Annually MOTC 

Traffic flow 
improvements 

Traffic counts At each road 
section 

Daytime and a 
some 24 hour 
counts, 
recording 
vehicle type and 
direction 

Six monthly MOTC 
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APPENDIX 2: 
SUMMARY OF CONSULTATIONS WITH  

NEIGHBORING COMMUNITIES 
 



 

 

APPENDIX 2: SUMMARY OF COMMUNITY CONSULATIONS 
 

Issues Discussed Participants’ Opinion, Comments and 
Suggestions 

Significance 

General perception about the 
project and the awareness about 
the proposed project. 

Most of the participants are in favor of the 
project and have been made aware of the 
proposed project through the various 
surveys that have taken place 

Acceptance of the project 

Support of local people for the 
proposed project? 

The vast majority support the project. 
Some participants mentioned that they are 
ready to work on the project as unskilled 
laborers. 

Acceptance of the project 
Availability and 
willingness to work on 
the project 

Any critical issue or concern by 
the local people regarding the 
project? Or Any criteria you would 
like to see considered during 
project design, construction and 
operation stage? 

Preference to identify suitable alignment 
that avoids as many structures as possible 
is the major concern. Respondents 
requested that mazars/cemeteries are 
avoided as much as possible 

Wish to minimize effects 
on property and 
cemeteries 

Do you have any problem with the 
existing road? 

High costs and long journey times for travel Dissatisfaction with 
existing condition of the 
road 

In your Opinion If the road has to 
be expanded, which side should 
the expansion take place and 
why? 

Most of the participants mentioned that 
depending on the design either side of the 
road may be widened. However if there is a 
choice, would be better to wide it towards 
agricultural lands rather that residential 
structures  

Wish to minimize effects 
on homes and structures 

What is the Mode of Transport People usually travel by taxi or privately 
owned minibuses. Some people have their 
own means of transport such as cars and 
bicycles. 

A number of community 
members own a car or 
other means of transport, 
or operate taxi or minibus 
services. These people 
will benefit from reduced 
operating costs.  

How is the Frequency of Public 
Transport 

Public transport is limited in the area. This indicates a high 
reliance on small taxi and 
minibus services, or 
privately owned vehicles 

Do you sell your agricultural 
product in the market, if yes, How 
do you transport them? How much 
money is spent on transportation 
out of your total expenditure in 
agriculture  

Very few people have outlets to sell their 
agricultural products in their home locality. 
They usually transport the produce by 
private transport. The majority of people 
sell their agricultural produce in the 
Dushanbe. In some cases traders come 
and purchase the yield at source from the 
field. Typical costs of transportation of 
produce is 15% of total production 
expenditure. 

High dependence on 
reliable links to 
Dushanbe to get their 
products to market 

Will you be willing to pay road tax 
if the road is built in a good way? 

Road tolls are not a familiar concept.  Awareness raising on 
road maintenance needs 
and costs may be 
necessary if road tolls 
are to be introduced 

Is the proposed project going to 
reduce accidents and provide 

All the participants felt that the proposed 
road development project will facilitate a 

Some concerns over 
safety, supporting design 



 

 

Issues Discussed Participants’ Opinion, Comments and 
Suggestions 

Significance 

better traffic system? better traffic system. However, it was felt 
that accidents might increase in number if 
a high standard of engineering design is 
not followed. Participants mentioned that 
safety measures are especially important 
for social institutions like schools, hospitals 
etc. 

measures such as 
increased signage 

General socio-economic 
Condition: What are the mean 
economic activities, and main 
crops grown?  

The general economic activities in the 
project vicinity area are agriculture, 
industry and trade. The usual crops grown 
in the area are wheat, vegetables, fruit and 
cotton. There are two planting seasons 
(autumn and spring).  

The local economy is 
highly dependent on 
sales of perishable 
produce 

Access to the forest land and the 
use of the forest land (if any) 

There is no forest land in the immediate 
project area. The nearest forests are in 
Shahrinav district, well beyond the project 
road and protected against exploitation by 
the state. 

No concerns over nature 
conservation, the nearest 
sites of interest are far 
from the road 

Is there shortage of water for 
human consumption 

Along the road potable water is basically 
available. However in some cases where 
water the water supply is poor, it is 
delivered by trucks and home reservoirs 
are built. 

Some communities are 
dependent on road links 
for their water supplies 

Resettlement and Land 
acquisition (if foreseen due to the 
expansion of road) Has there 
been land acquisition before? If 
yes, what was the process of land 
acquisition and compensation 
package?  

Land acquisition will be inevitable for the 
project. According to the local people they 
don’t have any previous experience in land 
acquisition and resettlement. 

No prior experience of 
land acquisition, 
compensation, or 
resettlement in general 

Protected areas (national parks 
protected forest, religiously 
sensitive sites, historical or 
archaeological sites), if any 

There is Qaratagh reserve in Shahrinav 
district, an ancient fortress in Gissar district 
comprising a complex of structures 
including a mosque, classrooms for 
students etc. but they all are far from the 
main road. 

No concerns over 
antiquities, the nearest 
sites with items of 
cultural or religious 
significance are far from 
the road 

Health status, Availability of 
Hospitals and overall 
environmental condition. Is there 
any chronic disease prevalent in 
this area and are you aware about 
HIV/AIDS and STP? 

Hospitals, out-patient clinics and other 
health-care facilities are available and 
accessible to all the communities. Main 
chronic diseases prevalent in the area are 
malaria, typhoid, and diarrhea. There is 
general knowledge about the HIV/AIDS 
and STD. However there is a clear lack of 
adequate awareness about them and 
reticent to discuss them. 

The lack of awareness 
on HIV/AIDS and STDs 
is of significance, when 
temporary worker 
populations will be 
housed in the project 
area.  
The prevalence of 
malaria, typhoid and 
diarrhea is a possible 
indication of poor water 
supply and sanitation. 

Education Status: Literate, 
illiterate etc 

According to the participants some 95% of 
the adults in the area are literate. Illiteracy 
is very rare. Women from the project are 
more active in entering higher institutions 
compared to some other parts of Tajikistan, 

Written media, such as 
notices posted in public 
places and information 
leaflets, can be used to 
communicate with local 



 

 

Issues Discussed Participants’ Opinion, Comments and 
Suggestions 

Significance 

for instance the Rasht valley, or Southern 
Tajikistan 

residents, as the literacy 
rate is high.  

Employment Status: Percentage 
of employment/ unemployment/ 
underemployment 

Unemployment is common in the project 
area. 

Currently concerned 
about levels of earning 
opportunities 

Perceived benefits from the 
project 

The proposed project will contribute to the 
improvement of local livelihoods and 
reduce poverty by facilitating better traffic. 

Communities perceive 
long and short term 
economic benefits from 
the project 

Perceived losses from the project Land acquisition and resettlement will be 
the major issue. According to the 
participants, this can be mitigated through 
proper compensation and assistance to the 
affected persons. 

No major concerns 
provided adequate 
compensation is provided

What other organizations of a 
social nature (NGOs/CBOs/ Civil 
Society) active in the area? Name 
of these organizations  

The NGO Munis is in Gissar district. There 
are a number of associations of water 
users and farmers as well as women’s 
groups, created by international 
organizations. 

Precedent for functional 
community based 
organizations 

Any Other Issues you may feel to 
share: 

None No unforeseen concerns 
related to the project 

Is this consultation useful? 
Comments 

All respondents were of the opinion that the 
consultation is very useful and they expect 
continued consultation in the future. 

Keen to continue to be 
consulted on road 
improvements 

Will there be likely involvement of 
local people in the implementation 
of the project? 

The majority of the participants mentioned 
that road rehabilitation as a good 
opportunity for the local population to be 
employed especially during the current 
financial crisis, when there is lack of jobs 
abroad (mainly Russia) 

Usually dependent on 
jobs elsewhere in the 
region but these are now 
in shorter supply 

Are there birds and animals of 
interest in the area? 

There is Qaratagh reserve in Shahrinav 
district but it is far from the main road in 
mountains. Animals of interest are 
therefore mostly concentrated in that area. 

No concerns over nature 
conservation, the nearest 
sites of interest are far 
from the road 

Are there remains of ancient 
temples, mosques or homes in the 
area? 
If so, are these preserved, and are 
they found close to the road? 

There is an ancient fortress in Gissar 
district comprising a complex of structures 
including a mosque and classrooms for 
students. 
Yes, remains are preserved, but are far 
from the project road 

No concerns over 
archaeological sites 

If this road is improved, there may 
be large groups of workers living 
temporarily in the area, and 
construction operations that   
generate noise and dust. Are 
there any other issues about 
construction, including noise and 
dust that might worry you? 

The respondents strongly welcome the 
road rehabilitation and construction 
activities. Many observed that the 
measures are temporary and besides there 
will be more chances for local communities 
to be employed during construction, 
providing both skilled and unskilled labor. 
Participants did not mention any other 
problems which might bother them other 
then following basic safety rules. 

Residents understand 
that construction impacts 
can be expected and do 
not have an issue with 
these, provided safety 
measures are taken. 

If a group of road workers lives 
near your home temporarily, do 
you have any concerns and if so, 

None of the participants expressed 
concern about groups of road workers 
temporarily living close to their houses.  

No issues with temporary 
worker populations. 



 

 

Issues Discussed Participants’ Opinion, Comments and 
Suggestions 

Significance 

what are they? 
Given that the new road will be 
wider and smoother, enabling 
higher driving speeds, what Road 
Safety Issues/measures would 
you propose? 

Participants suggested signage (speed 
limits, warnings etc.), pedestrian crossings 
in front of social institutions and to ensure 
that there are footpaths along the road.  

Pedestrian crossings as 
well as signage 

 



 

 

LISTS OF PARTICIPANTS 
 
Name of the Village:Morteppa 
Name of the Jamoat:Khonaqoh 
Name of the District/Rayon:Gissar 
Number of Participants: 23 
Male: 17   Female: 6  
Date: 28/03/2009 
Time: 10:00  

 
PARTICIPANTS 

Name of the Participant Male /Female Occupation 
Hakimova Mavjuda Female Chairperson of Munis NGO 
Hafizov Abdukholiq Male 1st Deputy District chairman 
Qurbonova Robiya Female Head of Khonaqo Jamoat 
Sharipov Sodiq Male Head of District Capital 

construction Department 
Imomov Bakhtiyor Male Farmer 
Ramazonov Asomiddin Male Farmer 
Avrodov Tughon Male Farmer 
Ziyoev Davlat Male Farmer 
Mirzoeva Sofiya Female Housewife 
Abdulloev Ismatullo Male Farmer 
Melikov Abdukarim Male Farmer 
Azizov Dilshod Male Farmer 
Salimov Rustam Male Farmer 
Nurov Rahmatullo Male Farmer 
Kabirova Gulkhonim Female Farmer 
Hafizova Khairinisso Female Farmer 
Sadieva Khushrumoh Female Farmer 
Abdiev Abdumannon Male Farmer 
Samuddinov Saidullo Male Farmer 
Yunusov Sharof Male Driver 
Ghulomov Salom Male Farmer 
Qanoatov Shafoat Male Farmer 
Qurbonov Sharofiddin Male Farmer 
Mahmadov Musaddir Male Farmer 
Yusupov Bahrullo Male Farmer 
Akramov Sodiq Male Farmer 
Ibronov Hokim Male Farmer 
 



 

 

Name of the Village: Shahrinav 
Name of the Jamoat: Shahraki Shahrinav 
Name of the District/Rayon: Shahrinav 
Number of Participants: 27 
Male: 17 Female: 10  
Date: 5/03/2009 
Time: 10:00 

 
PARTICIPANTS 

Name of the Participant Male /Female Occupation 
Ghairatova Mahbuba Female Head of District Land Committee 
Ahmadov Komil Male Land Management Specialist 
Qaraev Tohir Male Head of dairy farm 
Salimov Shahobiddin Male Head of DF 
Melikova Rukhsatoy Female Housewife 
Ashurova Tojinisso Female Housewife 
Ikromova Muharram Female Farmer 
Ustoeva Shahlo Female Housewife 
Kholova Melikoy Female Farmer 
Salimova Tojinisso Female Farmer 
Huseynova Muharram Female Farmer 
Naftulloeva Habiba Female Entrepreneur 
Nurova Tojinisso Female Farmer 
Barotov Qosim Male Farmer 
Safarov Salom Male Farmer 
Jalilov Tura Male Entrepreneur 
Aliev Murodali Male Farmer 
Qosimov Mannon Male Farmer 
Odinaev Tojiddin Male Farmer 
Davlatov Said Male Farmer 
Kholov Azim Male Farmer 
Roziev Maruf Male Farmer 
Ochildiev Hakim Male Farmer 
Khojamov Muhammadi Male Farmer 
Karomatov Fazliddin Male Farmer 
Juraev Zikrullo Male Farmer 
Abdurashidov Abdujalil Male Farmer 
 



 

 

Name of the Village: Choryakkoron  
Name of the Jamoat: Choryakkoron 
Name of the District/Rayon: Rudaki 
Number of Participants: 33 
Male: 8    Female: 25  
Date: 6/04/2009 
Time: 11:00 

PARTICIPANTS 
Name of the Participant Male /Female Occupation 

Yusupov Mahmadrahim Male Deputy District Chairman 
Qaraboev Bahriddin Male Head of Choryakkoron Jamoat 
Sharipov Kholmahmad Male Land Planning Specialist 
Norov Azam Male Deputy Head of Jamoat 
Sheraliev Sadriddin Male Farmer 
Sulaymonov Olim Male Jamoat Chief Accountant  
Alieva Sanoat Female Deputy Head of Jamoat 
Aralova Abrinisso Female Jamoat HR Specialist 
Barotova Jamila Female Jamoat Secretary 
Raupova Rano Female Director of Secondary Schooll 
Mirali Mahmadaliev Male Zafar village/mahalla leader 
Saidahmadov Siyarsho Male Uchqul village leader 
Roibov Yoqub Male Teacher  
Nazarov Faizali Male Head of DF 
Safaraliev Sherali Male Deputy Mahalla Armughon 
Majidov Muzaffar Male Raisi Armughon 
Nurov Safarali Male Chavliboi Leader 
Saidov Salim Male Gizhdalobod Leader 
Qadamova Oliha Female Farmer 
Soibnazarova Sojida Female Deputat from mahalla 
Ismoilov Sh Male DF Head 
Umarov Sattor Male Farmer 
Melikov Dustmurod Male DF 
Boboev Khudoydod Male Zafar Mahalla leader 
Niyozov Ibod Male Deputy Zafar leader 
Khiusaev Rustam Male Ispechak 
Shukurov Rustam Male Director of secondary school 
Shukurov Abdullo Male Statistics 
Siddiqov Hamroh Male Choryakkoron dara leader 
Naimov Samariddin Male Farmer 
Ruzieva Khadicha Female Farmer 
Rajabova Idimoh Female Farmer 
Najmiddinov Foteh Male Farmer 
 



 

 

Name of the Village: Kommuna 
Name of the Jamoat: 
Name of the District/Rayon:Tursunzade 
Number of Participants: 14 
Male: 9   Female: 5  
Date: 5/03/2009 
Time: 14:00 

PARTICIPANTS 
Name of the Participant Male /Female Occupation 

Nurmatov Urunboy Male First Deputy District Chairman 
Alieva Tursunoy Female Farmer 
Homidova Nazarvi Female Farmer 
Saidov Abduvohid Male Farmer 
Zaidulloeva Lutfiya Female Farmer 
Karimov Halim Male Farmer 
Azizbekov Khudoydod Male Farmer 
Karimova Sarvarkhon Female Specialist 
Hikmatova Shoira Female Specialist 
Bahrullo Male Land Management Specialist 
Ashurov Safarali Male Farmer 
Kholov Isroil Male Farmer 
Shukurov Shukrullo Male Farmer 
Rajabov Qurbonali Male Farmer 
 
 


