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EXECUTIVE SUMMARY

A. Introduction

1. This is the Initial Environmental Examination (IEE) report for the proposed Water
Resources Management in the Pyanj River Basin (PRB) Project. The proposed Project will
improve institutional and physical water resources management (WRM) capacities in the
PRB of the Republic of Tajikistan (hereafter referred to as Tajikistan) by: (i) establishing a
PRB organization, council, and Joint PRB committee, and developing a PRB management
plan; (ii) modernizing and climate-proofing the Chubek Irrigation System (CIS); and (iii)
improving farm and water use management capacities. The CIS is located within Khatlon
Viloyat (province) in southwestern Tajikistan. The impact of the proposed Project will be
increased farm incomes in the CIS, and the outcome will be increased agricultural water
productivity.

B. Policy, Legal and Administrative Framework

2. Environmental legislation in Tajikistan has been revised and updated extensively in
recent years. Key legislation includes the Law on Environment Protection (2011), the Law on
Ecological Expertise (2012), the Law on Specially Protected Natural Areas (2011), and the
Law on Production and Consumption Wastes (2011). The Law on Environment Protection
along with the Law on Ecological Expertise provide the basis for State Ecological Expertise
(SEE) (environmental impact assessment) in Tajikistan. With respect to occupational safety
and health (OSH), the Labour Code, the Occupational Safety Law and Norms and Rules on
Occupational Safety describe the duties of the owner and the employer concerning OSH, the
duties of the OSH officer, procedures for financing OSH measures, and guarantees of the right to
labour protection.

3. The State Environmental Program for the period 2009-2019 is the primary
environmental program in Tajikistan. It obligates ministries and offices, heads of
administrations and city mayors to improve environmental conditions and promote
sustainable development during the period of economic transition.

4. Organizations with primary responsibility for environmental management and
monitoring in Tajikistan include the State Committee for Environmental Protection (CEP)
under the GoT, the Sanitary Inspectorate of the Ministry of Health (MoH), and the
Inspectorate for Industrial Safety and the Mining.

5. The GoT is currently reforming the WRM sector. The Ministry of Land Reclamation
and Water Resources (MLRWR) was abolished in November 2013 and its responsibilities
were reassigned to the newly formed Ministry of Energy and Water Resources (MEWR),
responsible for the policy and regulations on WRM; and the Agency for Land Reclamation
and Irrigation (ALRI), responsible for development and management of WRM infrastructure.

6. An environmental licensing system regulates the handling of hazardous waste and
mineral extraction, and an environmental permitting system regulates the use of natural
resources, especially the hunting or harvesting of certain species. However, implementation
of the regulations and policing are problematic. Several ministries have developed
environmental quality standards, each in its field of responsibility. For example, admissible
levels of noise, vibration, magnetic fields and other physical factors have been set by the
Ministry of Health.




C. Project Description
Existing CIS Status

7. The CIS is located within Khatlon Viloyat in southwestern Tajikistan, and provides
irrigation to four districts: Hamadoni, Farkhor, Vose, and Kulob. It draws water from the
Pyanj River near the village of Chubek. About two-thirds of the CIS’s irrigated area is gravity
fed and remaining third is supplied with pumped water

8. The CIS was designed and built in the 1950s and became operational in 1964. The
main purpose of the CIS was to supply water to the cotton fields established under the
Soviet Union’s centrally planned economy. The Pyanj River has an extremely high sediment
load, particularly during the irrigation season, and most canals are 50% to 80% filled with
sediments (mostly fine sands with silt), which dramatically reduces capacity. Sedimentation
and poor operation and maintenance (O&M) capacity has resulted in CIS water delivery
capacity declining to less than 80 m*/s in 2013 compared to 150 m%/s in 1950.

Project Scope, Impact and Outcomes
9. The Project scope includes three components:

| Institutional Strengthening and River Basin Management (establishing a
PRB organization, council, and Joint PRB committee, and developing a PRB
management plan).

] Irrigation System Modernization and Climate-Proofing (modernizing and
climate-proofing the CIS, including construction of sediment excluding basin
and rehabilitation of existing canals and pump stations).

. Improvement of Farm Level Agricultural Water Productivity in the CIS
(improving farm and water use management capacities).

10. The impact of the proposed Project will be increased farm incomes in the CIS, and
the outcome will be increased agricultural water productivity. The key outputs will be (i)
WRM capacity improved in the PRB; (ii) WRM infrastructure in the PRB modernized and
climate-proofed; (iii) farm management and water use capacities increased; and (iv) efficient
and effective project management. The construction of a sediment excluding basin, the
replacement of pumps and motors in the pump stations with energy efficient ones, and more
profitable farm management to enable farmers to pay water use levies, will result in more
sustainable O&M of the CIS.

D. Implementation Arrangements

11. The MEWR will be the EA for Component I, the ALRI will be the EA for Components
Il and lll. The existing Project Management Office (PMO) of the Building Climate Resilience
in the Pyanj River Basin will be strengthened to manage administration of the Project as well
and will include an environment management unit (EMU).

E. Budget and Time Schedule

12. The Project cost is tentatively estimated at $35.76 million. The Asian Development
Bank (ADB) will provide an ADF loan of 18.4 $million and ADF Grant of $6.6 million, the
Japan Fund for Poverty Reduction (JFPR) will provide $2.0 million in Technical Assistance
(TA) and a grant of $3.0 million; and the GoT will finance $5.76 million.




13. The Project will schedule to commence in July 2016 and will have a five year
implementation period. With most of the first year focusing on detailed design and
contracting, it is expected that implementation of the first contract will start in mid-2017.

F. Description of the Environment
Topography and Soils

14. Tajikistan is a landlocked mountainous country with more than 50% of its area above
3,000 masl. The country is dominated by the Trans-Alay Mountain range in the north and the
Pamirs in the southeast. The topography of the command area of the CIS is relatively flat
alluvial plains with higher elevations to the north and east, draining to the Pyanj in the
southwest. The command area is surrounded by low loess foothills to the north and west,
and steep rocky Pamir mountains to the east. The Pyanj River forms the southern border of
both the CIS and Tajikistan.

15. Soils in Tajikistan are classified into 4 zones based largely on altitude. Soils in the
Project area belong to lowland belt, and are primarily sierozemic.

Meteorology and Climate

16. Average monthly temperatures in the Project area range between 33°C and -6°C,
and average annual rainfall at Kulob is 564 mm. There is a single long winter wet season
lasting from October to May, and 88% of rainfall occurs during this period.

17. The Project area has a moderately long growing season for crops. Daytime
temperatures in mid-summer are hot, and with most rainfall occurring in the winter very little
rain falls in the growing season, resulting in a heavy reliance on irrigation water.

Water Resources

18. Surface water resources in the project area are relatively plentiful, primarily due to
the Pyanj River which drains most of the mountainous Pamir region in Tajikistan and part of
the Hindu Kush in Afghanistan. The Pyanj River is the primary source of drinking and
irrigation water in the area as it has reliable flows all year round.

19. The Pyanj River forms a gorge in the Pamir Mountains upstream of the CIS intake. At
this point it divides and extends over a large alluvial fan to form a system of highly mobile
braided river channels running between gravel spits, islands and low vegetation.

20. There are significant reserves of groundwater within the Pyanj alluvial fan and in the
flood plains of the Kizilsu and Yakhsu Rivers. The water table is naturally high and therefore
the groundwater resources are vulnerable to contamination.

Ecological and Sensitive Resources

21. Tajikistan is broadly divided into 12 ecosystem types. Within the Project area there
are six main habitats: the steep rocky mountain system of the Pamirs at the eastern end of
the Project area; rounded loess hills at the western and northwestern end of the Project
area; agricultural lands including wheat and cotton fields, vegetables and orchards
throughout the command area, north of the Pyanj River; flood damaged land consisting of
gravels slowly colonizing with small annuals and mosses; the habitats of the Hamadoni
alluvial fan consisting of the network of river channels, gravel banks and open water and
Tugai vegetation on the drier parts of the fan; and, the riverine habitats of the Kizilsu and
Pyanj valleys.




22. Most Project physical works will be undertaken within what is an existing well
established irrigation system in a highly modified agricultural landscape, and there are no
known rare or endangered flora and fauna or parks or protected areas in the vicinity of
Project activities.

Socioeconomic Conditions

23. Tajikistan had a 2013 population of 8.16 million, and Khatlon Viloyat had a 2013
population of 2.9 million. The four Project area districts have a combined population of
666,000, with Kulob having the highest population (194,000) and Hamadoni the lowest
(132,000). Approximately 75% of the population is rural.

24. Tajikistan is a highly agrarian country. More than 70% of the population is rural, and
agriculture accounts for approximately 30% of GDP. The agricultural sector employs the
largest share of the work force both nationally (37%) and in Khatlon Viloyat (54%). During
the Soviet era the dominant crop was cotton. Currently cereal crops occupy the most land
area in the CIS command area, mainly wheat, maize and rice.

25. Health indicators in Tajikistan such as infant and maternal mortality rates are among
the highest of the former Soviet republics. Poverty rates in Khatlon Viloyat are slightly higher
(39.2%) than the national average (35.6%).

26. Tajiks who speak the Tajik language are the main ethnic group within the country,
though there are sizeable minorities of Russians and Uzbeks. Within the Project area Tajiks
make up from 87 to 90% of the population.

Physical Cultural Resources
27. There are no known PCRs within the areas were works will be undertaken.
G. Anticipated Impacts and Mitigation Measures

28. Anticipated positive and negative environmental impacts of the proposed Project
were assessed based on the ADB SPS, Tajikistan EIA regulations and the joint experience
of the PPTA international and national environmental consultants from existing irrigation
projects in Tajikistan and elsewhere.

29. Pre-construction phase issues are very limited, and are mostly associated with silting
and ensuring appropriate incorporation of mitigation measures into the project design. There
will be no involuntary land acquisition or resettlement required.

30. Most physical works are small scale occurring within an existing well established
irrigation system in a highly modified agricultural landscape, away from settlements and
sensitive receptors. Potential negative construction phase environmental impacts are typical
for irrigation rehabilitation and include: (i) soil and water contamination from petroleum
products and hazardous materials; (ii) sediment disposal during canal rehabilitation
activities, including disposal of excavated sediments and other materials from irrigation
canals, drainage collectors and the settling basin; (iii) construction and domestic waste and
spoil disposal; (iv) air pollution from fugitive dust; (v) noise and vibration; (vi) hydrology
impacts; (vii) impacts on protected areas, flora and fauna; (viii) community disturbance and
safety; and (ix) health and safety risks to workers and residents; and (x) impacts on PCRs.
These potential impacts are typically localized, short-term and small scale, and can be
successfully minimised through typical good construction practices.




31. Project operation is expected to result in minimal potential negative environmental
impacts, the most significant being the risk of inappropriate disposal of sediment excavated
from the sediment excluding basin and the canals. Some sites for sediment disposal have
been identified while detailed procedures for sediment disposal will be developed during the
project implementation stage in consultation with local stakeholders. Sediment from the
sediment excluding basin and the main canal will be partly used to strengthen flood
protection works along the Pyanj River but mostly disposed of back into the Pyanj River.
Sediment excavated from the canal, which are away from the river will be used partly to
strengthen the canal banks and partly disposed of at disposal sites to be identified during the
implementation stage. No sediment disposal will be allowed on active farmland, streams, or
wetlands.

32. Potential positive operation phase impacts are significant, widespread and long-term,
and include increased CIS water supply capacity; increased agriculture production;
modernization and climate-proofing of CIS infrastructure; improved energy efficiency of
selected pump stations; decreased O&M requirements and costs; and, improved farm
management and water use capacities. Overall the Project will have a significant positive
long-term wide-spread socio-economic impact through increased farm incomes in the CIS
area.

H. Alternative Analysis

33. An analysis of Project alternatives was undertaken during the feasibility stage to
determine the most financially and technically feasible way of achieving the Project
objectives. Based on the analysis and given the available financing, the Project has selected
the most appropriate approach to modernization of the CIS.

l. Information Disclosure and Public Consultations

34. Public consultation and information disclosure was undertaken in March 2015
covering all four districts. The consultation meetings were organized with support from local
authorities as well as ALRI regional and district departments, and were attended by a total of
117 persons including Water Users Associations (WUAs), Farmer Associations (FAs), village
leaders and farmers from communities benefiting from the CIS, local authorities and ALRI
local branches. Overall there is very strong support for the Project, and most questions
focused on how to maximize Project benefits for end-users.

J. Grievance Redress Mechanism

35. A project-level grievance redress mechanism (GRM) has been established to receive
and facilitate resolution of complaints about the Project’s environmental performance during
construction and operation phase. The GRM includes procedures for receiving grievances,
recording/ documenting key information, and evaluating and responding to the complainants
in a reasonable period of time. Any concerns raised through the GRM will need to be
addressed quickly and transparently, and without retribution to the affected person.

K. Environmental Management Plan

36. A comprehensive EMP was developed to ensure: (i) implementation of identified
mitigation and management measures to avoid, reduce, mitigate, and compensate for
anticipated adverse environment impacts; (ii) implementation of monitoring and reporting;
and (iii) Project compliance with the Tajikistan’s relevant environmental laws, standards and
regulations and ADB’s SPS. The EMP includes an environment monitoring plan (EMoP) to
monitor the environmental impacts of the Project and assess the effectiveness of mitigation
measures, and a capacity building and training program focused on health, safety and




environment. Organizational responsibilities and budgets are clearly identified for execution,
monitoring and reporting. The EMP is presented in Appendix II.

L. Conclusion

37. Based on the analysis conducted it is concluded that the Project will result in
significant positive socioeconomic and environmental benefits, and negative impacts are
minor and can be mitigated with good practices. It is therefore recommended that:

i) the Project’s categorization as ADB environment category B is confirmed;

ii) this IEE is considered sufficient to meet ADB’s environmental safeguard
requirements for the Project, and no additional studies are required; and

iii) the Project be supported by ADB, subject to the implementation of the
commitments contained in the EMP and allocation of appropriate technical,
financial and human resources by the EA and IA to ensure these
commitments are effectively and expediently implemented.




. NTRODUCTION

A. The Project

1. The proposed Water Resources Management in the Pyanj River Basin (PRB) Project
will improve institutional and physical water resources management (WRM) capacities in the
PRB of the Republic of Tajikistan (hereafter referred to as Tajikistan) by: (i) establishing a
PRB organization, council, and Joint PRB committee, and developing a PRB management
plan; (ii) modernizing and climate-proofing the Chubek Irrigation System (CIS), including
installation of a settling basin and rehabilitation of existing canals and pump stations; and (iii)
improving farm and water use management capacities. The CIS is located within Khatlon
Viloyat (province) in southwestern Tajikistan (Figure 1), and draws water from the Pyanj
River. The CIS irrigates 50,163 ha of land in four districts: Hamadoni, Farkhor, Vose, and
Kulob.

2. The impact of the proposed Project will be increased farm incomes in the CIS, and
the outcome will be increased agricultural water productivity. The key outputs will be (i)
WRM capacity improved in the PRB; (ii) WRM infrastructure in the PRB modernized and
climate-proofed; (iii) farm management and water use capacities increased; and (iv) an
efficient and effective project management system. The construction of a sediment excluding
basin, the replacement of pumps and motors in selected pump stations with energy efficient
ones, and more profitable farm management to enable farmers to pay water use levies will
result in more sustainable operation and maintenance (O&M) of the CIS.

3. The Ministry of Energy and Water Resources (MEWR), and the Agency for Land
Reclamation and Irrigation (ALRI) will be the executing agencies (EAs) to manage project
implementation. MEWR will be the EA for Component I, the ALRI will be the EA for
Components Il and Ill. The existing Project Management Office (PMO) of the Building
Climate Resilience in the Pyanj River Basin will be strengthened to manage administration of
the Project as well. An environment management unit (EMU) will be established within the
PMO.

4. The Project is tentatively estimated at $35.76 million. The Asian Development Bank
(ADB) will provide an ADF loan of $18.4 million and ADF Grant of $6.6 million, the Japan
Fund for Poverty Reduction (JFPR) will provide $2.0 million in Technical Assistance (TA)
and a grant of $3.0 million; and the GoT will finance $5.76 million.

B. Report Purpose

5. ADB’s environmental safeguard requirements are specified in the Safeguard Policy
Statement (SPS 2009). The Project has been screened by ADB based on a Rapid
Environmental Assessment (REA) Checklist (see Appendix I) and classified as Environment
Category B, requiring the preparation of an Initial Environmental Examination (IEE).




Figure 1: Project Location, Khatlon Viloyat, Tajikistan
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C. Approach to EIA Preparation

6. This IEE has been prepared to comply with the ADB’s SPS requirements. It has also
been prepared to comply with the Tajikistan Law on Environment Protection (2011) and the
Law on State Ecological Expertise (2011), and will be submitted for review and approval by
the Committee for Environmental Protection (CEP).

7. This IEE report has been prepared as part of the preparatory assistance technical
assistance (PPTA) for the proposed Project." The methodology is based on the ADB SPS
and the joint experience of the PPTA international and national environmental consultants
from existing irrigation projects in Tajikistan and elsewhere. Background data was obtained
from published and unpublished sources, (e.g., on climate, topography, geology and sails,
natural resources, flora and fauna, agriculture, and socio-economic status). A number of CIS
area inspections were conducted by the environmental consultants from October 2014 to
March 2015, including all areas where physical works will be implemented. Extensive
discussions were held with a key stakeholders and public consultation was undertaken to
explain the proposed Project to affected persons (APs) and solicit their input (see Section
VIl). Data and expert input was also obtained from other PPTA specialists. Data and
information obtained have been included where appropriate in the IEE report.

D. Report Structure

8. This IEE report consists of an executive summary, nine chapters and appendixes.
The report is structured as follows:

Executive Summary
Summarizes critical facts, significant findings, and recommended actions.

| Introduction
Introduces the proposed Project, report purpose, approach to IEE preparation and IEE
structure.

] Policy, Legal, and Administrative Framework
Discusses Tajikistan’s and ADB’s environmental assessment legal and institutional
frameworks, and applicable environmental guidelines and standards.

1] Description of the Project
Describes the Project rationale, scope, components, location, implementation
arrangements, budget and time schedule.

v Description of the Environment
Describes relevant physical, biological, and socioeconomic conditions within the
Project area.

\'} Anticipated Environmental Impacts and Mitigation Measures
Describes impacts predicted to occur as a result of the Project, and identifies the
mitigation measures which will be implemented. .

Vi Analysis of Alternatives
Presents an analysis of Project alternatives undertaken to determine the best way of
achieving the Project objectives.

' TA — 8647 TAJ: Water Resources Management in Pyanj River Basin — PPTA Consultants, implemented by

EPTISA Servicios de Ingenieria S.L. for the GoT and the ADB.




Vil Information Disclosure, Consultation, and Participation
Describes the process undertaken for engaging stakeholders and carrying out IEE
disclosure and public consultation.

Vi Grievance Redress Mechanism
Describes the Project grievance redress mechanism (GRM) for resolving complaints.

IX Conclusion and Recommendation
Presents conclusions drawn from the assessment and recommendations.

Appendix

Appendix | presents the REA Checklist. Appendix Il presents the environmental
management plan (EMP), including required construction and operation phase
environmental mitigation measures, the environmental monitoring plan (EMoP),
reporting requirements, and capacity building. Other appendices present the
bibliography, documents from the public consultation meetings, and information on the
sediment sampling program.




Il POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

A. Tajikistan Environmental Legal Framework

9. Environmental legislation in Tajikistan has been revised and updated extensively in
recent years. Table 1 summarizes relevant legislation, with key laws explained in the text
below.

Table 1: Tajikistan Environmental Laws and Codes.

Subject Law Year Issued/Updated
Air Quality — Law on Air Protection 2012
— Law On Specially Protected Natural Areas 2011
Protected .
— Law on the Protection and Use of Flora 2008
areas, Flora . . . . :
— Law on Fish Breeding, Fisheries and Protection of 2013
and Fauna .
Fish Resources
— Law on Environmental Protection 2011
Environmental — Law on State Ecological Expertise 2012
Management — Law on Environmental Monitoring 2011
- Law on Hydro-meteorological Activities 2002
Forests - Forestry Code 2011
— Law on Securing Sanitary and Epidemiological 2003
HeSa;tfr;tand Safety of the Population
y — Law on Industrial Safety of Hazardous Installations 2004
— Land Code 2006
Land — Law on Land Administration 2010
Management — Law on Land Valuation 2001
— Law on Soil Protection 2009
Mineral — Law on Mineral Waters 2006
Resources — Law on Subsaoill (1994) 2008
Waste and — Law on Production and Consumption Waste 2011
Chemicals — Law on Production and Safe Handling of Pesticides 2003
Management and Agrochemicals
Water — Water Code (2000) 2006
Resources — Law on Hydro-meteorological activity 2011

Source: Tajikistan Ministry of Transport, 2013 and PPTA consultants.

10. The Tajikistan Constitution (amended 2003):

— proclaims the exclusive state ownership of land, mineral resources, water, air, flora
and fauna and other natural resources and their effective use in the interest of all
people (clause 13);

— ensures health care for all citizens and measures to improve the environment (clause
38); and

— entrusts each person with the responsibility to protect environment, historical and
cultural monuments (clause 44).

11. The Law on Environment Protection (2011) replaces the previous Law on Nature
Protection (adopted in 1993, expired in 2011). The new Law on Environment Protection is a
“framework” law which:




- defines the legal basis for state policy in the field of environmental protection, and is
aimed at ensuring sustainable socio-economic development, human rights
guarantees for a safe and favorable environment, strengthening law and order,
prevention of the negative impacts of economic and other activities on the
environment, organization of rational use of natural resources, and environmental
safety;

- stipulates that Tajikistan's environmental policy should give priority to environmental
actions based on scientifically proven principles to combine economic and other
activities that may have an impact on the environment, with nature preservation and
the sustainable use of resources;

- defines applicable legal principles, protected objects, and the competencies and
roles of the Government, the CEP, local authorities, public organizations and
individuals;

- establishes several types of controls over compliance with environmental legislation:
State control, ministerial control, enterprise control and public control. State control is
implemented by the Sanitary Inspectorate of the Ministry of Health, the Inspectorate
for Industrial Safety and the Mining Inspectorate; public control is carried out by
public organizations or trade unions and can be exercised with respect to any
governmental body, enterprise, entity or individual;

- defines the obligations of officials and enterprises to prevent and eliminate the
consequences and liabilities of persons or organizations that cause damage to the
environment or otherwise violate the Law;

- requires an environmental impact assessment of any activity that could have a
negative impact on the environment (the Law on Environment Protection along with
the Law on Ecological Expertise provide the basis for environmental impact
assessment in Tajikistan, discussed below in Section 11.D); and,

- defines environmental emergencies and ecological disasters and response
procedures.

12. The Law on Ecological Expertise (2012) defines public participation requirements,
referred to as Public Ecological Expertise (PEE). According to the Law PEE of economic
activities and projects which can negatively impact the environment can be carried out by
any public organization or citizen. They have right to receive information on results of the
State Ecological Expertise (SEE), and the PEE findings should be taken into consideration
during the SEE decision making process. Public organizations which undertake PEE should
inform the affected population as to the PEE process, results and findings.

13. The Law on Specially Protected Natural Areas (2011) defines the legal,
organizational and economic basis for specially protected natural areas, and establishes
their zoning.

14. The Law on Production and Consumption Wastes (2011) regulates the
generation, collection, storage, use, disposal, neutralization and burial of wastes, as well as
public administration, supervision and control in the field of waste management. It is
designed to help prevent adverse impacts of production and consumption wastes on the
environment and human health.

15. The Law on Environmental Monitoring (2011) defines the organizational, legal,
economic and social basis for environmental monitoring, and regulates relations between
state authorities, self-governing authorities of towns and villages, public organizations and
citizens in this area.

16. The Law on Air Protection (2012) regulates organizational, legal relations with
respect to air quality control, establishes state control over the use of city air sheds and
industrial centers and other settlements, and controls sources of air pollution.




17. The Law on the Protection and Use of Flora (2008) is aimed at the preservation
and reproduction of flora resources. It establishes state policy for the protection and rational
use of flora, and defines related legal, economic and social aspects.

18. The Law on Fauna (2008) is aimed at the protection and restoration of fauna
resources, and regulates protection, restoration and reasonable use of fauna.

19. The Water Code (2006) stipulates policies on water management, permitting,
dispute resolution, usage planning and cadastre. It promotes rational use and protection of
water resources by all beneficiaries and defines the types of water use rights, authority and
roles of regional and local governments for water allocations among various users, collection
of fees, water use planning, water use rights and dispute resolution. The Code delegates
Water User Associations (WUAs) to operate and maintain on-farm irrigation and drainage
infrastructure.

20. The Law Hydro-Meteorological Activity (2011) establishes the legal basis for
meeting the needs of the State, individuals and legal entities for hydro-meteorological and
environmental data.

21. The Land Code (2006) defines the types of land use rights, the authority and role of
regional and local governments for land allocation, collection of land taxes, land use
planning, land use right mortgaging and settlement of land disputes. It also defines the rights
of land users and lease holders, and the use of a special land fund for the purpose of land
privatization and farm restructuring. The Code regulates land relations and it is directed at
the rational use and protection of land and fertility of the soil. Land may only be used in a
rational manner, and the Code allows local authorities to decide what constitutes “rational”
use. It also includes mechanisms for removal of land-use permits from farmers, including in
situations where land use causes land degradation.

22. The Forest Code (2011) regulates forestry aiming at the rational use of forest
resources, the protection and conservation of the natural environment and the promotion of
the production of timber and agricultural products. Forests are declared to be common
property of the people of Tajikistan and as such are owned by the state. All forests together
form the "unified state forest reserve".

23. The Law on Environmental Information (2011) defines legal, organizational,
economic and social aspects for ensuring environmental information, and promotes rights of
individuals and legal entities to receive complete, accurate and timely environmental
information.

24. The Subsoil Law (2008) establishes the legal basis for the study, protection and use
of subsail.

25. The Land Administration Law (2010) obliges authorities to map and monitor the
quality of land, including soil contamination, erosion and water logging.

26. With respect to occupational safety and health (OSH), the Labour Code, the
Occupational Safety Law and Norms and Rules On Occupational Safety describe the duties
of the owner and the employer concerning OSH, the duties of the OSH officer, procedures for
financing OSH measures, and guarantees of the right to labour protection. The owner of the
enterprise and the employer are directly responsible for the compliance of employees with the
OSH requirements in their work places. The employer, pursuant to Article 8 of the
Occupational Safety Law:




- ensures safe and healthy labor conditions, supervises hazardous and toxic
production factors, and informs the employees on changes in this field in a regular
and timely manner;

- develops and implements annual plans of measures to improve occupational safety
and health;

- encourages and contributes to effective cooperation between the employer and the
employees in ensuring safe and healthy labor conditions;

- in harmful and hazardous production facilities as well as in facilities with special
temperature and pollution environments issue to the employees for free work clothes
and footgear and other individual protection, washing and disinfectant materials;

- annually allocates funds and material resources for OSH measures depending on the
labor conditions and the rate of occupational accidents and diseases. Such funds
and materials may not be used for any other purposes;

- establishes sanitary points (first-aid kits) in every production unit;

- organizes at his own cost medical and preventative services for employees, etc.; and,

- provides compensation for hazardous work (in the shape of extra wages, additional
leave, a shorter working day) and incurs other costs to guarantee safety and health.

B. Tajikistan Environmental Programs

27. The State Environmental Program, adopted in 2009 for the period 2009-2019, is
the primary environmental program in Tajikistan. It obligates ministries and offices, heads of
administrations and city mayors to improve environmental conditions and promote
sustainable development during the period of economic transition. It calls for adoption of
modern environmental standards for water, air, soil, solid waste, toxic wastes, and noise,
based on maximum permissible amounts. Standards are to be supplemented by discharge
permits. The Program also divides the country into 12 broad ecological zones (see Chapter
V).

28. The principal objectives of the Program are improvement of (i) the environmental
status of agricultural lands; (ii) the state of water resources; (iii) vegetation including forest
resources; (iv) fauna and flora; (v) recreational possibilities; (vi) air quality; (vii) utilization of
mineral resources; (viii) public health; and (ix) environmental performance of industry and
construction. The Program calls for economic and other analyses of environmental problems
and the use of economic mechanisms for environmental management including: (i) limits on
the use of resources; (ii) payment for use of natural resources; and (iii) pollution charges.
Any use of a natural resource — including the assimilative capacity of air, water, and soil — is
to be paid for in an amount as determined by the Government. The Program calls also for
better monitoring, improved environmental impact assessment, and improved financing of
environmental activities. There are also sections dealing with environmental education,
information, environmental centers and environmental legislation. State nature sanctuaries
and reserves for the protection of rare and threatened species are to receive special
attention.

29. The Specially Protected Natural Areas Development State Program for 2005-
2015 aims to improve the management of protected natural areas. The program defines the
time frames for the planned activities implementation, state institutions responsible for
implementation, required financial resources and sources of funding.

30. Other relevant programs include:

— The Forestry Development Program for 2006-2015, adopted in 2005, aims to
protect, restore, and efficiently utilize forest resources. The program provides
planning for cultivation of forests, restoration and protection of forests, and productive
use of forest natural resources.




— The Program for Rehabilitation of Hydro-Meteorological Stations and Gauging
Stations for 2007-2016, adopted in 2006, aims to rehabilitate and optimize the
National Hydro-Meteorological Service.

— The Program for Study and Preservation of Glaciers for 2010-2030, adopted in
2010, studies the state of glaciers and means to preserve them.

— The National Strategy for Disaster Risk Management for 2010-2015 addresses
the most frequent disasters faced by the population:

— earthquakes pose the most serious risk to Tajikistan in the longer term;

— epidemics, avalanches, mudflows and floods pose significant risk in the short
term (i.e. annually); and

— droughts occur infrequently, but cause significant damage.

C. Tajikistan Environmental and WRM Institutional Framework

31. The organizations with primary responsibility for environmental management and
monitoring in Tajikistan include the State Committee for Environmental Protection (CEP)
under the GoT, the Sanitary Inspectorate of the Ministry of Health (MoH), and the
Inspectorate for Industrial Safety and the Mining.

32. The CEP was established by Presidential decree in 2008. The CEP includes
members from state agencies, scientific-research centers, an analytical control center with
laboratory facilities, and a center for standardization and environmental regulation
responsible for the development of relevant environmental regulations and norms on the
basis of national environmental standards. The CEP 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 CEP has divisions at Viloyat/Region, city and
rayon (district) level, in the form of District Departments of Environmental Protection
(DDEPs).

33. The GoT is currently reforming the WRM sector. The Ministry of Land Reclamation
and Water Resources (MLRWR) was abolished in November 2013 and its responsibilities
were reassigned to (i) the newly formed Ministry of Energy and Water Resources (MEWR),
responsible for the policy and regulations on WRM; and (ii) the Agency for Land Reclamation
and Irrigation (ALRI), responsible for development and management of WRM infrastructure.
In addition:

— the General Department of Geology (Tadjikgeologia) conducts monitoring of aquifers
and groundwater quality and drills new wells;

— the State Control Committee over Industrial Safety and Mining Industry manages
thermal and mineral waters and ensures safe operation of industrial mines and
monitors mine water;

— the Ministry of Public Health is responsible for monitoring of the drinking water quality,
and especially for water-transmitted infectious diseases, and manages a network of
73 sanitary-epidemiological stations;

— Vodokanals (in regions and districts) and the State Unitary Enterprise
"Hochagiimanziliukommunali" manage the operation of water supply and sewerage
systems in the country, as well as GUP HMK, a state authorized body in the field of
rural water supply.

D. Tajikistan Environmental Impact Assessment and Licensing Framework
34. The Law on Environment Protection along with the Law on Ecological Expertise

provide the basis for State Ecological Expertise (SEE) (environmental impact assessment) in
Tajikistan. An environmental licensing system regulates the handling of hazardous waste




and mineral extraction, and an environmental permitting system regulates the use of natural
resources, especially the hunting or harvesting of certain species. However, implementation
of the regulations and policing are problematic.

1. Environmental Impact Assessment

35. Chapter V of the Law on Environment Protection introduces the concept of SEE
which assesses the compliance of proposed activities and projects with the requirements of
environmental legislation and standards. The responsibility for SEE resides with the CEP
and its regional offices.

36. According to the Law on the State Ecological Expertise, all civil works, including
rehabilitation, should be assessed for their environmental impacts and the proposed
mitigation measures reviewed and monitored by the CEP. SEE is to be cross-sectoral in
nature, scientifically justified, comprehensive, and objective. Financing of programs and
projects is allowed only after a positive SEE finding or conclusion has been issued. Currently
there is no EIA categorization system in place and environmental impacts of most
construction activities are reviewed on a case by case basis.

37. The project proponent is responsible for the preparation of the environmental
assessment. The CEP is authorized to invite leading scientists and qualified outside
specialists to participate in the review of the assessment. The review decision should be
issued within 30 days, unless the project developer agrees to an extension, and remains
valid for two years if the decision is positive. For very complicated projects the term of
consideration and approval can be extended till 60 days.

38. The Law on Ecological Expertise also defines public participation requirements,
referred to as Public Ecological Expertise (PEE). According to the Law PEE of economic
activities and projects which can negatively impact the environment can be carried out by
any public organization or citizen. They have right to receive information on results of the
SEE, and the PEE findings should be taken into consideration during the SEE decision
making process. Public organizations which undertake PEE should inform the affected
population as to the PEE process, results and findings.

2. Licensing and Permitting

39. Licenses are legal instruments to regulate certain potentially hazardous activities
where minimal qualifications and adherence to rules are required to ensure that they are
carried out efficiently, safely and do not result in potentially significant and irreparable
damage to the environment and human health. Activities requiring licenses include handling
hazardous waste, industrial safety, sources of ionizing radiation, and production and
handling of pesticides and other agrochemicals. They are issued by the relevant industry
regulator (ministry or committee) or an entity to which it has delegated this responsibility.
Licensing is also used to ensure efficient and sustainable use of natural resources. For
example, licenses are required for prospecting, collecting or extracting mineral resources, or
for constructing underground facilities not related to mining.

40. Permits are meant to ensure the sustainable use of natural resources. There are two
types of permits: (i) permits to use natural resources; and, (ii) permits for emissions or
discharges. Natural resource use permits allow their holders to take a certain number or
amount of a natural resource within a defined territory and time period. They are issued to
both individuals (e.g. to hunt a particular species of animal or harvest particular factories)
and to organizations (e.g. permits to extract ground or surface water for a particular use). By
law, permits are needed for any commercial use of any resource. The authority that issues
the permit and the legislation (government resolution) that applies depend on the resource.




41. Permits to discharge polluted matter are issued by the relevant inspectorate (e.g.
previous State Water Inspectorate or State Air Inspectorate — now departments) of the local
state environmental protection committees to industrial or agricultural enterprises and
municipal utilities. The permits allow release of a defined amount of pollutants (gases,
liquids, solid waste) into the environment. The permits are normally granted for one year and
indicate the maximum allowed concentration of the pollutants, the maximum volume of the
polluted matter and the pollutants allowed.

3. Environmental Standards
42. Several ministries have developed environmental quality standards, each in its field
of responsibility. For example, admissible levels of noise, vibration, magnetic fields and other

physical factors have been set by the Ministry of Health. Table 2, Table 3, and Table 4
provide the Tajikistan standards for surface water, air quality and noise, respectively.

Table 2: Surface Water Quality Standards

Parameter Value (mg/l)
Dissolved Oxygen Winter — 4.0
Summer - 6.0
BOD 3.0
Qil 0.05
Iron 0.05
Copper 0.001
Zink 0.01
Phenols 0.001
Chlorides 300
Sulphates 100
Calcium 180
Potassium 50
Suspended Matter 1000

Source: State Committee for Statistics. Environmental Protection in Tajikistan: Statistical
Summary 1990-2000, in Ministry of Transport 2013.

Table 3: Air Quality Standards

Parameter Standard” mg / m3
Particulate Matter (PM) 0.150
Nitrogen Oxide (NO) 0.060
Nitrogen Dioxide (NOz2) 0.040
Sulphur Dioxide (SO2) 0.050
Carbon Dioxide (COz2) 3.000
Ammonium 0.200

Source: Asian Development Bank. Environmental Profile of Tajikistan. 2000.

2 Based on the Russian standard GN 2.1.5.1338-03 on maximum allowable concentrations for pollutants in the

outdoor air of populated areas.




Table 4: Noise Standards
Parameter Standard®
Allowable noise level for working place of ~ 70-80 dBA
drivers and service staff of trucks and
construction equipment
Allowable noise level created by cars for 70 +10 dBA from 07h to 23h
areas adjoining to residential houses, 60 + 10 dBA from 23h to 07h
buildings and other receptors at a
distance of 2 m
Allowable noise level for areas adjoining 75 +10 dBA from 07h to 23h
to hotels and hostels 65 + 10 dBA from 23h to 07h
Source: Ministry of Transport, 2013.

4. Implementation and Compliance

43. A number of legal acts establish liability for violations of environmental laws, which
can be enforced by several State bodies. In particular, the 2010 Code of Administrative
Violations establishes administrative liability for organizations, their officers and individuals
for a range of violations, ranging from the careless treatment of land to violation of the rules
for water use or water protection to failure to comply with SEE. The administrative sanctions
for environment related violations can be imposed by the administrative commissions of
hukumats, courts, the CEP’s inspectors, the Veterinary Inspectors of the Ministry of
Agriculture, and the State Committee for Land Administration, Mapping and Geodezy. The
most common administrative sanction is a fine of up to 10 minimal monthly salaries for
individuals and up to 15 minimal month salaries to officers of organizations.

44, The 1998 Criminal Code covers crimes against ecological safety and the
environment, such as violations of ecological safety at work, poaching, and land
degradation. The maximum fine is up to 2,000 minimal monthly salaries and the maximum
sentence is up to eight years in prison.

E. Relevant International Agreements

45. The GoT has signed a number of international agreements regarding environmental
and biological protection, including:

e Aarhus Convention on Access to Information and Public Participation in
Decision-Making and Access to Justice in Environmental Matters (2001);

e Stockholm Convention on Persistent Organic Pollutants (2006);

Espoo Convention on Environmental Impact Assessment in a Trans-boundary

Context (2006);

Bonn Convention on Migratory Species of Wild Animals (2001);

Ramsar Convention on Wetlands of International Importance (2001);

UN Framework Convention on Climate Change (2008);

The Kyoto Protocol — UN Framework Convention on Climate Change (2008);

UN Convention on Biological Diversity and Cartagena Protocol on Bio-safety

(1997);

UN Convention to Combat Desertification;

¢ Vienna Convention for the Protection of the Ozone Layer.
(Source: PPTA consultants and Ministry of Transportation, 2013)

®  Standard as per Sanitary Norms CH 2.2.4/2.1.8.562-96, (provided by Sanitary Epidemiology Service of the

Ministry of Health.
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F. Other Relevant Guidelines

46. During the design, construction, and operation of a project the ADB requires the
borrower to follow environmental standards consistent with good international practice (GIP),
as reflected in internationally recognized standards such as the World Bank Group’s
Environment, Health and Safety Guidelines (hereafter referred to as the EHS Guidelines).*
The EHS Guidelines contain discharge effluent, air emissions, and other numerical
guidelines and performance indicators as well as prevention and control approaches that are
normally acceptable to ADB and are generally considered to be achievable at reasonable
costs by existing technology. When host country regulations differ from these levels and
measures, the borrower/client is to achieve whichever is more stringent. If less stringent
levels or measures are appropriate in view of specific project circumstances, the
borrower/client is required to provide justification for any proposed alternatives.

G. Applicable ADB Policies and Requirements

47. The applicable ADB policies and requirements for EIA include the Safeguard Policy
Statement (SPS 2009) and Environmental Safeguards — A Good Practice Sourcebook
(2012). The SPS is underpinned by the ADB Operations Manual for the SPS (OM Section F1,
2010).

48. All projects funded by ADB must comply with the SPS, which establishes an
environmental review process to ensure that projects undertaken as part of programs funded
through ADB loans are environmentally sound, are designed to operate in line with
applicable regulatory requirements, and are not likely to cause significant environment,
health, social, or safety hazards.

49. At an early stage in the project cycle, typically the project identification stage, ADB
screens and categorizes proposed projects based on the significance of potential project
impacts and risks. A project’s environment category is determined by the category of its
most environmentally sensitive component, including direct, indirect, induced, and
cumulative impacts. Project screening and categorization are undertaken to:

i) reflect the significance of the project’s potential environmental impacts;

ii) identify the type and level of environmental assessment and institutional
resources required for the safeguard measures proportionate to the nature,
scale, magnitude and sensitivity of the proposed project’s potential impacts;
and,

iii) determine consultation and disclosure requirements.
50. ADB assigns a proposed project to one of the following categories:

i) Category A. Proposed project is likely to have significant adverse
environmental impacts that are irreversible, diverse, or unprecedented;
impacts may affect an area larger than the sites or facilities subject to
physical works. A full-scale environmental impact assessment (EIA)
including an environmental management plan (EMP), is required.

* World Bank Group, Environmental, Health, and Safety Guidelines, April 30, 2007, Washington, USA.

http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines
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ii) Category B. Proposed project’'s potential environmental impacts are less
adverse and fewer in number than those of category A projects; impacts are
site-specific, few if any of them are irreversible, and impacts can be readily
addressed through mitigation measures. An initial environmental
examination (IEE), including an EMP, is required.

iif) Category C. Proposed project is likely to have minimal or no adverse
environmental impacts. No EIA or IEE is required although environmental
implications need to be reviewed.

iv) Category Fl. Proposed project involves the investment of ADB funds to, or
through, a financial intermediary.

51. The Project has been classified by ADB as environment category B, requiring the
preparation of an IEE (this report).

52. The SPS 2009 requires a number of additional considerations, including: (i) project
risk and respective mitigation measures and project assurances; (ii) project-level grievance
redress mechanism; (iii) definition of the project area of influence; (iv) physical cultural
resources damage prevention analysis; (v) climate change mitigation and adaptation; (vi)
occupational and community health and safety requirements (including emergency
preparedness and response); (vii) economic displacement that is not part of land acquisition;
(viii) biodiversity conservation and natural resources management requirements; (ix)
provision of sufficient justification if local standards are used; (x) assurance of adequate
consultation and participation; and (xi) assurance that the EMP includes an implementation
schedule and measurable performance indicators. All applicable environmental requirements
in the SPS 2009 are covered in this IEE.
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Iv. PROJECT DESCRIPTION

A. The Project

53. The PRB Project will improve institutional and physical WRM capacities in the PRB.
The Project will: (i) establish a PRB organization, council, and Joint PRB committee, and
develop a PRB management plan; (ii) modernize and climate-proof the Chubek Irrigation
System (CIS), including construction of sediment excluding basin, excavation of sediment
from canals and drains, and rehabilitation of control structures and selected pump stations;
and (iii) improve farm and water use management capacities.

B. Existing CIS Status
1. Overview

54. The CIS is located within Khatlon Viloyat in southwestern Tajikistan (Figure 1) and
provides irrigation to four districts: Hamadoni, Farkhor, Vose, and Kulob. It draws water from
the Pyanj River near the village of Chubek (Figure 2). Figure 3 shows the main CIS
components (intake, irrigation canals, pumping stations and drainage canals), while Figure 4
shows some of the main features near the intake.

Figure 2: Overview Map Showing the CIS Irrigation Area
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Source: Google Earth 2015. Image date October 4, 2013.
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Source: PPTA GIS.

Figure 3: Map of CIS Showing Major Components
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Figure 4: CIS intake Area

Source: Google Earth 2015.

55. Chubek Irrigation System (CIS) is located on the right bank of Pyanj River. Water
from the Pyanj River is diverted by gravity without any regulator across the river. The
Chubek Main Canal with original capacity of about 150 cubic meter per second (cumec) was
constructed in 1950 while the distribution system was constructed during 1950-1987. The
water is supplied by a combination of gravity system and 20 sets of 102 pumping units.
Some areas require multistage pumping. The total pumping required for various irrigation
areas varies from 8.5 to 177.5 meters (m).

56. CIS has a total design command area of 50,163 hectare (ha); 35,819 ha (71%) is fed
by gravity and 14,344 ha (29%) by pumps. Vose District has the highest proportion (57%)
while Kulob has only 2% of the command area. Data on district-wise irrigated area is given in
Table 5.

Table 5: Area Served by Pump and Gravity Irrigation — Design Conditions

Land Irrigated by Chubek Canal — Design Conditions
DI Irrigated Land Irrigated by Irrigated by Irrigated by
Total, ha Pumps, ha Gravity, ha Pumps, %
Hamadoni 16,508 0 16,508 0%
Farkhor 24,548 5,837 18,711 24%
Vose 8,740 8,140 600 93%
Kulob 367 367 0 100%
Total 50,163 14,344 35,819 29%

57. The gravity irrigation distribution system consists of 1 kilometer (km) lead channel
with a capacity of about 400 cumec, a complex of head regulator and sediment escape
structure at the end of lead channel, about 17.2 km long Chubek Main Canal, about 496 km
of interfarm canals including main canal, and about 499 structure.

58. The CIS was designed to serve primarily the areas by gravity. Pumps were installed
wherever required to irrigate the adjoining high areas. This is evident from the profile of the
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existing canal which is very close to the natural ground level to minimize cost by keeping the
cut and fill at minimum. The canals have a number of falls to keep the profile close to natural
ground level instead of keeping the head to minimize pumping for high lands.

59. Because of inadequate maintenance of the system since its commissioning, the
existing irrigated area is estimated at 43,210 ha, about 86% of the design conditions. The
district-wise existing irrigated area is: Hamadoni 13,984 ha (85%), Farkhor 22,500 ha (92%),
Vose 6,397 (73%), and Kulob 376 ha (100%). Details are in Error! Reference source not
found.

Table 6: Area Served by Pump and Gravity Irrigation — Existing Situation

Total Irrigated Land Irrigated by Chubek Canal - Existing Situation
District Land of the
District, Irrigated Land Irrigated by Irrigated by Irrigated by
ha Total, ha Pumps, ha Gravity, ha pumps %
Hamadoni 16,508 13,984 0 13,984 0%
Farkhor 24,548 22,500 5,837 16,663 26%
Vose 19,337 6,397 5,797 600 91%
Kulob 8,350 329 329 0 100%
Total 68,743 43,210 11,963 31,247 28%

Source: Remote Sensing data given in RESTEC Study
2. Sedimentation

60. The Pyanj River has high sediment load, particularly during the irrigation season
(Table 7 and Figure 5Error! Reference source not found.). Sediment load has been
estimated using historical diversions adjusted for over-registering identified during the
feasibility studies.

Table 7: Calculation of Sediments Entering the Chubek Main Canal

Average monthly diversions, Average Monthly sediments volume, cubic
cumec sediment meter
Month Current, concentration, Current,
Cr::grjli'str;;e%s Adjusted for parts per'million ?g;gt'g;e%s Adjuste_d fo_r

Over-registering by weight Over-registering
January 9.00 5.69 12.39 149 94
February 9.00 5.69 36.72 398 278
March 10.00 6.32 153.47 2,046 1,293
April 27.16 17.17 703.13 24,635 16,088
May 56.52 35.72 848.13 63,899 40,384
June 67.32 42.55 1,527.63 132,664 86,638
July 82.82 52.34 2,061.25 227,560 143,818
August 79.68 50.36 2,342.00 248,752 157,211
September 53.83 34.02 259.93 18,050 11,788
October 31.42 19.86 85.36 3,575 2,259
November 13.50 8.53 32.24 561 367
December 9.00 5.69 20.39 245 155
Average / Total 37.44 23.66 673.55 722,533 460,374

Source: Based on data from No 27 Khirmanjo Monitoring Station, Pyanj River (about 120 km upstream the CIS
intake point).

16



Figure 5: Monthly Sediment Volume Entering Chubek Irrigation System
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Source: Based on data from No 27 Khirmanjo Monitoring Station, Pyanj River (about 120 km upstream the CIS
intake point).

61. Water delivery capacity of the CIS has declined to less than 80 m®%s in 2013
compared to 150 m®s in 1950. Most canals are 50% to 80% filled with sediments (mostly
fine sands with silt) which dramatically reduce capacity. According to ALRI, to prevent
sediments build-up in CIS canals up to 1.3 million m® of sediments The water first flows into
a canal approximately 1 km long and 50 m wide, separated from the main river channel by
an embankment made of excavated river bed material. The water then flows through a head
regulator (concrete dam with segmental steel gates) and enters the main concrete lined in-
take canal. The head regulator utilizes bottom opening sluice gates which do not allow for
sediment control.

62. The main in-take canal is about 1.2 km long and branches out near its end into
several smaller main canals delivering the river water to the agricultural lands of the four
districts. Water is distributed through 73 main and inter-farm canals with a total length of 396
km, 102 km of which are concrete lined (Table 8).

63. At present CIS has only 9 excavators and 5 bulldozers in working order, and these
machines are often called upon by the District authorities to do other jobs.
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Figure 6: CIS Canals Showing Sediment Loads

Source: PPTA consultants.
3. Intake and Canals

64. The CIS takes water from the single side intake built on the northern bank of the
Pyanj River near the village of Chubek, approximately 2 km beyond the border control
station (Figure 7). The water first flows into a canal approximately 1 km long and 50 m wide,
separated from the main river channel by an embankment made of excavated river bed
material. The water then flows through a head regulator (concrete dam with segmental steel
gates) and enters the main concrete lined in-take canal. The head regulator utilizes bottom
opening sluice gates which do not allow for sediment control.

65. The main in-take canal is about 1.2 km long and branches out near its end into
several smaller main canals delivering the river water to the agricultural lands of the four
districts. Water is distributed through 73 main and inter-farm canals with a total length of 396
km, 102 km of which are concrete lined (Table 8).

Table 8: Inventory of Inter-farm Canals

- Number Date of Command Canals Number
hslg Name of S;‘SI District of Start pf Area length of
Canals | Operation (ha) (km) structures
1 Chubek Canal Dept (main 1 1950 0 17.2 7
canal)

2 Hamadoni District Dept 27 1956-1971 16,508 113.0 97
3 Farkhor District Dept 39 | 1950-1987 24,548 226.8 461
4 | Vose District Dept 3 | 1963-1975 8,740 27.3 52
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5

Kulob District Dept

1973

367

5.4

Total

50,163

389.7

621

Source: ALRI, 2015.

Figure 7: CIS intake. Note Flood Protection Works

Source: PPTA Consultant.

Figure 8: CIS Head Regulator

Source: PPTA Consultant.
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Figure 9: CIS Main Channel, with Aqueduct

Source: PPTA Consultant.

4, Control Structures

66. There are a total of 621 various control structures in the CIS, including gates, weirs,
dividers and hydrometric structures for measuring water levels or flows in open channel
systems. All canals and structures were built during the Soviet era during the 1950s to
1980s. Structures have been poorly maintained and most are in very poor condition. At
present about 70% of gates and weirs are either broken or missing, and none of the
hydrometric structures have water meters (Figure 10).

Figure 10: Heavily Damaged Control Gate Structure

Source: PPTA Consultant.

5. Pump Stations

67. About 14,344 ha area of CIS was designed to be irrigated by water pumped by 102
pumping units arranged in 20 groups in Farkhor, Vose, and Kulob districts. The pumping
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head varies from 8.5 m to 177.5 m. Some areas need 2-3 stages of pumping. The combined
design pumping capacity of the 102 pumps was 84.7 cubic meter per second (cumec).
Currently, about 65 pumps are totally out of operation and the remaining 37 are in working
condition but in poor shape. The total pumping capacity of currently operating pumps is
about 29 cumec (about 34 % of the design capacity). The pumps, presently in working
condition, suffer from accelerated deterioration because high concentration of sediments in
water and lack of repair facilities. The overall efficiency of the current pumping units is not
more than 50% where as the new pumping unit with efficiency exceeding 75% are available.

68. The design areas served by various pumping stations and their pumping heads are
given in Table 9.

Table 9: Pumping Stations in the Project Area

Pumping Staion | P | AreaServed || otrer Punie | Tota Pumping
FARKHOR DISTRICT
Urtaboz 1 9,10.12 1,130 51.5
Urtaboz 2 1-4 215 Urtaboz 1 104.0
Urtaboz 3 1-4 424 Urtaboz 1 20.0
Urtaboz 4 3,900 Urtaboz 1 84.5
Urtaboz 4A 30 Urtaboz 1 64.5
Ordzhonikidze 138 Urtaboz 1 78.5
District subtotal 5,837
VOSE DISTRICT
Kulobdarya 0 1 100 8.5
Kulobdarya 0A 1 70 8.5
Kulobdarya 1 1-3 2,945 Kulobdarya 0,0A 103.5
Janubi 1 1-2 1,120 10.0
Janubi 2 All (1-5) 400 15.0
Perikachka All (1-2) 725 Janubi 1, 2 23.0
Moskva 1 All (1-3) 180 Janubi 1, 2 27.0
Moskva 2 All (1-3) ‘ 178 ‘ Janubi 1, 2 65.0
Gulistan All (1-2) 40 20.0
Lenin 1 1-3 1,210 70.0
Lenin 2 1-4 967 Lenin 1 (4,5) 140.0
Lenin8 A 5-8 205 Lenin 1 (6) 150.0
District subtotal 8,140
KULOB DISTRICT
Beshtegirmon 100 Kulobdarya 0,1 177.5
Jdanov 1 267 Kulobdarya 0,1 170.5
District subtotal 367
Total Pumps-Served Area 14,344

69. All pumping stations were built between 1964 and 1990. The quality of pump station
operation and maintenance has sharply declined since the collapse of the Soviet Union in
December 1991. All major pump station equipment items have now exceeded their “life
expectancy” by several times, and high sediment loads are extremely abrasive on pump
impellers and other equipment (Figure 11). Over the last 20 years pumps, electric motors,
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electric control boards have been repaired many times and modified by poorly qualified
technicians using outdated tools and low quality locally sourced materials, and many pumps
now require constant maintenance or are either poorly or non-functioning.

Figure 11: Heavily Damaged Pump Impeller

Source: PPTA Consultant.

6. Chubek Irrigation System Management

70. The Ministry of Energy and Water Resources (MEWR), responsible for national-level
water resources management, controls the operation of Chubek Main Canal diversion
structure on Pyanj River. Beyond the diversion structure, management of the canals, various
structures on the canals, and the pumps is the responsibility of Agency for Land Reclamation
and Irrigation (ALRI). The role of ALRI in operation and maintenance (O&M) is discussed in
Appendix 15. The organization structures of MEWR and ALRI are given in Figure 12 and
Figure 13 respectively.
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Figure 12: Organizational Structure of Ministry of Energy and Water Resources
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Figure 13: Organizational Structure of Agency for Land Reclamation and Irrigation

[

Government of the Renublic of Taiikistan

[

Agency of Land Reclamation and Irrigation

[ Central Office ]

1. Basin authority for land
reclamation and irrigation

2. Department for accounting,
finance and fundraising for water
supply services

3. Department of Economics and
Forecasting

4. Department of pumping
stations and electrical substations
5. Department of mechanization
and transportation

R Sectar for enngtriictinn and

SA Canal
Khodjabakirgan

SA Canal Chubek

SA PMU "Building
climate resiliencein
the Pyanj river
Rasin"

SA "Supervision of land
reclamation and water

1cape"

SA of Electric power
systems and substations

SA Repairsand
maintenance of pump
stations

SA  Dangara Hydro

cuctem

SA Center for traininn

SA. Mgjor construction
and ameliorative

rondtr ictinn winrle

SA PMU "Water resource

management in Fergana
Vallev*

SA PMU- "Exploitation
of industrial and
residential buildinas®

SA PMU "Irrigation in
Dangara valley"

“Tajikhyprovodkh”

decion inctitiite

State unitary entity
“Tajikvodautomatica”

SUE for the
construction and
completion of
reclamation facilities

SUE for Specialized
activities Ne 10 in
Vahdat

SUE “Sughdobsokhtmon”

SUE
“Vakhshobsokhtmon”

SUE “Tajikselezashita”

0JsSC "Obyorii

Nanaara’”

Administration of land reclamation '—

e N e

District water management unit -14

Administration of land reclamation
and irrigation in Khatlon District

District water manaoement unit -20

Department of land reclamation and
irrigation in GBAO

= =

water management areas -8

Administration of land reclamation
and irrigation in Dushanbe Zone

e B e

District water manaoement unit -8

Administration of land reclamation ~ —
and irrication in Hisar 7one

District water management unit -3

24



C. Project Rational®

71. Tajikistan is the most vulnerable of Central Asia and Caucasus countries to food
insecurity due to its limited irrigated land, which account for 95% of crop production, and the
underdeveloped agricultural sector. Forty five percent (45%) of the country’s employment
and 57% of all rural employment is still in agriculture. Almost 80% of the country’s working
poor live in rural areas and half of the working poor are in agriculture mainly due to low
labor incomes.

72. Between 1990 and 2004 Tajikistan’s annual diversions from surface and
groundwater declined from 13.7 km® to 12.3 km®and its water delivery declined from 12 km?®
to 9 km®. This resulted in a decrease of water delivery efficiency from 88% to 75%. These
declines are attributed to the deteriorating WRM infrastructure, in particular irrigation and
drainage (I&D) as 91% of country’s diverted water is used for irrigation; and the weak
capacity of WRM institutions including government agencies and water user associations
(WUASs), on the operation and maintenance (O&M) of WRM infrastructure.

73. The GoT has prioritized efforts to increase the effectiveness and efficiency of WRM
and agriculture production. It has targeted improvement of irrigated agriculture covering
320,000 ha and the creation of 1,500 ha of irrigated land, with the objective of increasing
the value of agricultural products 7% by 2015 to meet national food demand. To achieve
these targets it has called for $262 million to improve WRM and $24 million for improved
agriculture investment.

74. As noted previously, the GoT is reforming WRM by abolishing the MLRWR and
assigning its responsibilities to the newly formed MEWR, responsible for the policy and
regulations on WRM; and the ALRI, responsible for development and management of WRM
infrastructure. Further reforms include: (i) the change in WRM areas from territorial
administrative to hydrological areas; and (i) the establishment of (a) river basin
management plans (RBMPs) to clarify and monitor water allocations, and (b) water
governance institutes such as river basin organizations to develop RBMPs, and river basin
councils which will provide a participation mechanism for different water users and approve
RBMPs in line with principles of integrated WRM. The World Bank has commenced support
for these reforms at a national level and in the Kafernigan River basin, and ADB has been
requested by the GoT to help reform and modernize deteriorated WRM infrastructure in the
PRB, the largest river basin in the country.

75. Given that more than 40% of the PRB comprises the territory of Afghanistan and
serious flood disasters occur frequently, in 2010 both governments signed a bilateral
agreement for joint hydrological monitoring of the Pyanj River, with the help of developing
partners including ADB. A road map to establish a joint PRB commission was developed in
2013 with ADB assistance. The governments are seeking technical and financial assistance
to implement the road map.

76. Improvements to the PRB’s WRM will positively affect economy and food security as
the PRB includes the majority of Khatlon Viloyat, the province which has the largest
population (2.7 million) and agriculture production, and is country’s poorest river basin. To
improve WRM in the PRB, the following need particular attention: (i) PRB’s water demand is
12% higher than diversion; and (ii) PRB is vulnerable to climate change.®

Based on ADB, 2014, Concept Paper, Project Number: 47181. Proposed Grant Republic of Tajikistan: Water
Resources Management in Pyanj River Basin, and PPTA reports.

The following impacts to WRM are predicted, (a) gradual shift in the river flow seasonal distribution, and (b)
increase of water deliveries requirements in irrigation systems (ADB, 2011).
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77. Irrigation systems in the PRB cover about 120,000 ha; of these, the largest is the
CIS at 45,000 ha. The CIS’s water supply capacity has declined from 150 m®%s in 1950 to
around 80 m%s in 2013 as a result of: (i) a deterioration of 1&D infrastructure; (i) high
sediment loads; and (iii) weak O&M capacity. In 2004 ADB financed $3.7 million for partial
rehabilitation of the CIS, but it was not sufficient to restore full functioning.

78. Wheat, cotton, and vegetables account for 31%, 51%, and 18% of the cultivated
area, respectively. Crop yields are low (e.g., the PRB wheat yield of 2.36 t/ha is significantly
lower than in Uzbekistan at 4.50 t/ha) and water productivity in the PRB is also low (e.g.,
estimated productivity for wheat of 0.6 kg/m® could be between 0.8-1.0 kg/m® with
appropriate irrigation and sufficient other inputs).

79. The proposed Project will reflect the following lessons learnt from a previous ADB
financed irrigation project: (i) focus should be on full rather than partial rehabilitation for
effective system performance; (ii) projects dispersed over a broad geographic area are hard
to implement and have high administrative burdens; (iii) improving on-farm agricultural
productivity is important for project sustainability and an appropriate implementing partner
should be chosen for the improvement; and (iv) sufficient funds should be raised through
water use levies or government contributions to ensure the sustainability of WUAs and
coverage of O&M costs.

D. Project Impact and Outcomes

80. The impact of the proposed Project will be increased farm incomes in the CIS, and
the outcome will be increased agricultural water productivity. The key outputs will be (i)
WRM capacity improved in PRB; (i) WRM infrastructure in PRB modernized and climate-
proofed; and (iii) farm management and water use capacities increased. The construction of
sediment excluding basin, the replacement of pumps and motors in selected pump stations
with energy efficient ones, and more profitable farm management to enable farmers to pay
water use levies, will result in more sustainable operation and maintenance (O&M) of the
CIS.

E. Project Scope

81. The Project scope includes four components, only one of which, Component Il, has
physical works:

| Institutional Strengthening and River Basin Management (establishing a
PRB organization, council, and Joint PRB committee, and developing a PRB
management plan).

| Irrigation System Modernization and Climate-Proofing (Agency for Land
Reclamation and Irrigation (modernizing and climate-proofing the CIS,
including construction of a sediment excluding basin and rehabilitation of
existing canals and pump stations).

]| Improvement of Farm Level Agricultural Water Productivity in the CIS
(improving farm and water use management capacities).

82. Each component is described below.
. Institutional Strengthening and River Basin Management

83. This component will establish a Pyanj River Basin Organization (PRBO), Pyanj River
Basin Council, and Joint Tajikistan/Afghanistan PRB commission, and develop a PRB
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management plan and joint Tajikistan/Afghanistan PRB monitoring program.

Pyanj River Basin Organization (PRBO)

Establishing the PRBO is aimed at providing effective water resources management
in the river basin for the benefit of the population, economic-growth and
maintenance of the basin environmental quality following Integrated Water
Resources Management (IWRM) principles.

The PRBO will be responsible for river basin planning and monitoring of water
resources management and protection, and preparation of a Pyanj River Basin
Management Plan (PRBMP) including annual and seasonal water allocation, and
will monitor implementation of the plans. Specific responsibilities include:

e Long- and medium-term and annual (seasonal) water resources planning for
the river basin;

e Dissemination of information to stakeholders about the water allocations and
MEWR decisions on water allocations;

e Recommendations on allocation of water use limits shall be discussed at the
River Basin Council meetings of authorized representatives from all
ministries and agencies involved in water resources management, subject to
MEWR’s approval of the limits;

e River basin wide coordination between water users;

e Monitoring of implementation of the river basin management plan;

e Coordination with the River Basin Council members regarding equitable
allocations of water in the river basins and in resolving issues with water
users; and

e Coordination with the irrigation and drainage sector at river basin level,
including flood protection and land reclamation plans.

Pyanj River Basin Council (PRBC)

The role of the PRBC will be to coordinate activities of governmental and
nongovernmental organizations related to water. The PRBC will be a public
organization whose decisions are advisory in nature and which plays the role of
assisting the PRBO and other stakeholders in preparation and implementation of the
PRBMP.

As per Article 140 of the Water Code, PRBC responsibilities will include:
¢ Review and approval of the river basin management plan;
e Coordination of the activities of enterprises, institutions and other
organizations associated with planning, use and protection of water
resources in the river basin.

Some other tasks and responsibilities of the PRBC may include:

e Development of recommendations for appropriate allocation of water
resources to different water users in the basin, consultation with the RBO to
implement the recommendations;

e Making recommendations for improvement of water resources management
and for specific developments within the river basin;

¢ Requesting information from relevant ministries and agencies on feasibility of
the proposals for water resources development;

e Collecting and expressing stakeholder views on i) water resources
management, ii) water distribution, iii) water quality, iv) provision of services;
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o Facilitation in resolution of disputes between different water-users or groups
of water users and making recommendations for conflict resolution;

¢ Review of data on water allocations, water supply, water quality; and

e Assistance to stakeholders and their associations.

Pyanj River Basin Management Plan (PRBMP)

- The PRBMP will enable the basin water supply organizations to carry out analysis
and evaluation of the current water situation and to plan basin water resources
management for the different periods. Economic development, demographic
forecasts, effects of climate change and other factors affecting the basin
development will be taken into account in the preparation of the PRBMP.

- The PRBMP will include four main parts:

Part 1: River Basin Analysis — description of current situation with water
resources
¢ Physical description of the basin (background information);
Land use, areas requiring irrigation, dry/rain-fed areas, pastures;
Current water supply and demand;
Pollution sources;
Requirements of aquatic and terrestrial ecosystems.

Part 2: Pressure — Impact Analysis

¢ Identification of significant pressures on water resources;
Identification of significant impacts;
Identification of significant water management issues;
Identification of priority issues.

Part 3: Definition of objectives to address priority issues
o Obijectives for the river basin for the first 2-3 years;
¢ Medium- and long-term objectives for the river basin;
e Scenarios for the future water demands.

Part 4: Timed and costed program of measures (plan) to achieve the above
objectives

e Measures to achieve short-term objectives;

e Measures to achieve medium- and long-term objectives;

¢ Monitoring of implementation of the program of measures.

Il. Irrigation System Modernization and Climate-Proofing

84. This component will modernize and climate-proof the CIS, including sediment
extraction from canals and drainage collectors; design and construction of sediment
excluding basin; design and rehabilitation of existing canal gates, weirs and water meters
and design and rehabilitation of selected pump stations including installation of new pumps,
electric motors, electrical control boards and flow meters. It is divided into five
subcomponents.

Il.a Sediment Excavation from Inter-Farm Canals, Drainage
Collectors and On-Farm Drainage Collectors

85. The Project will excavate an estimated 699 million m® of sediments from inter-farm
canals, 1,097 million m® of sediments from inter-farm drainage collectors (Table 10), and
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1.02 million m®of sediment from 357 km of on-farm drainage collectors (Table 11).7 Works
will be done by segments during the non-irrigation season (October to March). Sediments
extracted from the main canals and other canals and drains closer to the Pyanj River will be
disposed of in the Pyanj River which will be removed by the river flows, mainly during the
high flow season. Materials excavated from other canals and drains will be partly deposited
and leveled into berms running adjacent to one or both sides of the canals or collectors and
partly in disposal locations to be identified during the project implementation stage.
Table 10: Estimated Sediment Excavation From Inter-Farm and Drainage Collectors

Name of ALRI Sediment to be removed Sediment to be removed

Regional Dept. from inter-farm canals, from drainage collectors,
1000 m* 1000 m®

Farkhor 261 360

Hamadoni 289 615

Vose 78 111

Kulob 7 12

Chubek Canal 65 1,097

TOTAL 699

Based on data provided by ALRI, 2015.

Table 11: Estimated Sediment Excavation from On-Farm Drainage Collectors

Volume of Sediments, m®

Jamoat No. of drainage Drainage area, Length, m® per m of Total, m®
collectors ha m drainage
collector
FARKHOR District
Vatan 19 2,777 23,600 3,8 90,010
Gulshan 12 2,263 16,000 1,8 28,773
Gairat 21 1,075 13,400 3,0 40,066
Galaba 31 1,184 32,200 3,3 107,423
Zafar 27 1,274 16,150 4.1 66,678
Dehkonarik 35 2,353 20,919 3,3 68,639
Darkad 5 801 7,450 3,9 29,055
Komsomol 9 436 21,800 4.6 100,764
Farkhor 6 1,560 5,200 4.1 21,519
Total 165 13,723 156,719 3,5 552,928
HAMADONI District
Chubek 7 276 8,800 2,0 13,200
Dashti-Gulo 13 4,169 31,750 4,0 98,410
Makhnatobod 34 1,281 29,650 3,0 68,340
Kahramon 15 408 9,980 3,2 24,405
Kalinin 7 282 5,650 1,4 6,300
Turdiev 7 926 9,230 1,7 11,930
Total 83 7,342 95,060 2,3 222,585
VOSE District
Tugarak 27 980 28,160 1,1 22,968
Guliston 22 617 22,350 3,6 62,050
A. Avazov 38 1,379 47,350 3,6 130,675
Total f 87 2,976 97,860 2,2 215,693
KULOB District
Total 7 350 7,000 3,9 27,300
TOTAL 342 24,391 356,639 2,9 1,018,506

Based on data provided by ALRI, 2015.

86. Exact quantities to be excavated will be further refined during the detailed design
stage, which will include field surveys, during the first year of the Project (2016).

Il.b

Sediment Excluding Basin

7

excavation of on farm drainage collectors.

The Project has coordinated with the World Bank funded PAPM2 project which is also undertaking
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87. Currently, he annual sediment load entering the CIS from the Pyanj River is
estimated at 0.46 million m®and it is expected to increase to about 0.75 million m°. The
objective of the proposed sediment excluding basin is to minimize sediment entry into the
CIS, thereby reducing the impacts of excessive sediment loads on canal efficiency and
pump life.

88. The proposed sediment excluding basin will start approximately 250 m downstream
of the head regulator. Main components of the sediment excluding basin are:

o 100 m long feeder channel from existing Chubek Main Canal to the sediment
excluding basin;
o Intake of sediment excluding basin with gates;

Sediment excluding basin (500 m x100 m) in two compartments which can
be operated independently;

o Gated flushing sluice with 160 m long channel leading to Pyanj River;

o 650 m channel from sediment excluding basin to the existing main canal;

o Fall structure at the junction of channel from the sediment excluding basin
and the main canal; and

o Strengthening of the flood embankment between the sediment excluding

basin and Pyanj River

89. The schematic diagram of the proposed sediment excluding basin is given in Fig 14.
It has been designed to remove about 85% of the sediments entering the canal; about 70%
by hydraulic flushing and 15% by physical removal using the equipment.

90. Construction of the settling basin will require excavation of an estimated 222,000 m®
of alluvial sand and gravel. In addition earthwork of about 175,000 m® will be required for
the flood protection embankment.

91. The sediment excluding basin has been designed based on analysis of CIS and
Pyanj River flow rates and sediment load and composition. Sediment particles sized over 63
microns will be removed partly through hydraulic flushing and partly though deposition in the
bed of the basin. The smaller sediment particles (very fine sand, silt and clay particles) will
be carried as a wash load along the canal. These fine sediments will not damage pumps,
and will beneficial for cultivated land. Details on the design and performance of sediment
excluding basin are given on Appendix 12.
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Figure 14: Schematic Diagram of the Proposed Sediment Excluding Basin

ALRI
Offic

Source: PPTA Consultant

Figure 15: North-West Area of the Proposed Sediment Excluding Basin

y | Settling Basin Location

Source: PPTA Consultant.




Figure 16: Abandoned Fish Ponds, Southeast Area of Proposed Settling Basin Site

Source: PPTA Consultant

92. Under the with-project conditions, the CIS will draw more water and hence the
annual sediment intake is estimated at 731,000 m® under the without-climate proofing and
about 750,000 m® under the with-climate proofing scenarios against the current estimated
460,000 m®. The proposed sediment excluding basin will flush hydraulically to the Pyanj
River about 70% of the sediment intake while about 15% will be deposited in the basin. Of
the remaining 15%, half will be deposited in the canals mostly in the main canal and the
remaining half, consisting mainly of very fine sediments, will find their way to the fields.

93. The sediments deposited in the sediment excluding basin and the canals will need
to be excavated with mechanical equipment. A part of sediments excavated from the
sediment excluding basin and initial reached of the canals adjacent to the Pyanj River will
be used to strengthen the adjacent flood protection embankment and the remaining will be
dumped into the bed of Pyanj River which will be subsequently slowly removed by the river
during high flows. A part of the sediments excavated from other canals will be spread on
canal berms to strengthen their embankments while the remaining will be disposed at
suitable sites to be identified during the project implementation period.

ll.c Modernization of Canal Structures
94. The works for Component Il.a are summarized below and in Table 12.

- In Farkhor District the volume of work to renovate the canal structures includes
1,105 m® of earth work, 222 m® of concrete work, and the replacement of 82 gates.
The total volume of work to renovate water measuring devices includes 108 m® of
earth work, 27 m® of concrete work, and the replacement of 16 water level meters
and 7 hydro bridges.

- In Hamadoni District the volume of work to renovate the canal structures includes
980 m?® of earth work, 1102 m® of concrete work, and the replacement of 66 gates.
The total volume of work to renovate water measuring devices includes 1303 m? of
earth work, 1122 m® of concrete work, and the replacement of 35 water level meters
and 33 hydro bridges.

- In Vose District the volume of work to renovate the canal structures includes 230 m®
of earth work, 173 m® of concrete work, and the replacement of 34 gates, 27 water
level meters and 25 hydro bridges.
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- In Kulob District the volume of work to renovate the canal structures includes 25 m?®
of earth work, 8 m® of concrete work, and the replacement of 4 gates, 1 water level
meter and 1 hydro bridge.

Table 12: Modernization of CIS Canal Structures

Rehabilitation of Water Measuring Devices and

Rehabilitation of Canal Structures Associated Structures

No. of

District No. of Earth Concrete replacement No. of Earth Concrete
replacement works, works, w%ter level replacement works, works,
gates m?® m?® Teters hydrobridges m? m?
Farkhor 82 1105 222 16 7 108 27
Hamadoni 66 980 1102 35 33 1303 1122
Vose 34 230 173 27 25 * *
Kulob 4 25 8 1 1 * *
TOTAL 186 2340 1505 79 66 1411 1149
Based on data provided by ALRI, 2015.
Il.d Modernization of Pumping Stations
Criteria for Selecting Pumps for Modernization
A. Criteria for Deciding Priority Order for Modernization

95. About 14,344 ha area of CIS was designed to be irrigated by water pumped by 102
pumping units arranged in 20 groups in Farkhor, Vose, and Kulob districts. The pumping
head varies from 85 m to 177.5 m. Some areas need 2-3 stages of pumping. The
combined design pumping capacity of the 102 pumps was 84.7 cubic meter per second
(cumec). Currently, about 65 pumps are totally out of operation and the remaining 37 are in
working condition but in poor shape. The total pumping capacity of currently operating
pumps is about 29 cumec (about 34 % of the design capacity). The pumps, presently in
working condition, suffer from accelerated deterioration because high concentration of
sediments in water and lack of repair facilities. The overall efficiency of the current pumping
units is not more than 50% where as the new pumping unit with efficiency exceeding 75%
are available.

96. In view of limitations of funds available for modernization, it is necessary to establish
some criteria based on which priority order can be decided in which the pumping stations
are to be taken up for modernization. Various factors pertaining to the pumping stations can
influence priority order for the modernization. Some important factors are discussed here.

97. Strategic Location of the Pumping Station: Except for one pumping station
(Guliston), all pumping stations are linked in 4 cascade pumping systems. Each cascade
has one or two base pumping stations which pump water to the higher level. The next first
level pumping station pumps water to further higher elevation and so on. Therefore, the
base pumping stations in the cascade pumping system has strategic importance in a sense
that full benefits of modernization may not reach ultimate beneficiaries unless base pumping
station is modernized.

98. Present Condition of the Pumping Station: The need for modernization of the
pumping station depends on its present condition. However, it is a fact that all pumping
stations are in bad condition and need modernization. Therefore, to decide the priority order,
the worse the condition of the pumping station, the more the need for modernization and,
therefore, higher the priority.
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99. The Irrigation Area and the Total Pumping Head: The combination of irrigated
area covered under the pumping station and total pumping head is also an important factor
in deciding the priority order for the modernization. The pumping station covering large area
at comparatively lower total pumping head will attract higher priority. The pumping station
covering comparatively smaller area but with higher total pump head will attract lower
priority.

100. The Irrigated Area and the Cost of Modernization for the Pumping Station: The
combination of the irrigated area covered and the total cost of modernization for the
pumping station is an important factor to decide priority order for modernization. The
pumping station covering large area at comparatively lower cost of modernization will attract
higher priority. Conversely, the pumping station covering comparatively smaller area but
with higher cost of modernization will attract lower priority.

B. Priority Order for the Groups of Pumping Stations (Cascade)

101. Since the pumping stations are effectively operating in groups, it is important to
decide priority for the group of pumping stations.

102. Considering the above factors, the priority for the groups of pumping stations is
recommended as under (Table 13).

Table 13: Priority Order for the Groups of Pumping Stations

- Group of -
P(;'r%'ltry Pumping Irgg?‘:::’n(ﬁ:)aa Factors Deciding the Priority
Stations
Priority-1 Janubi 2,603 Low pumping heads, low cost of modernization
- High irrigation area coverage, moderate cost
Priority-2 Urtoboz 5,837 of modernization
Lo . High pumping head but worst present
Priority-3 Lenin 2,382 condition, moderate cost of modernization.
High irrigation area coverage, moderate
Priority-4 Kulobdarya 3,115 pumping head but very high cost of
modernization

C. Guiding Principles for Modernization of Pumps

103. Based on the priority and the need of modernization, the old pumping units to be
replaced by new pumps are decided. However, it is not necessary to replace the old pumps
with new pumps of exactly the same capacity and pump head of the existing pumps. There
is a need to select new pumps with optimum capacity and optimum pump head so as to
ensure full utilization of new pumps and optimum cost of modernization. Imparting flexibility
of operation and reliability to the modernized pumping system are also important
considerations. Following guiding principles and steps are considered useful in design of
the pump capacities and heads for the new pumps.

(i) Calculate the peak water requirement afresh based on the irrigation area
coverage, peak water requirement per hector and the transmission efficiency
and design the pumping capacity based on this requirement.

(i) Provide at least two pumps in each pumping system to facilitate the pumping
system to operate at lower capacity during the non-peak demand period. This
will impart flexibility to the pumping system and will also save energy.
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(i)

(v)

In most of the cases it is observed that total pump capacities provided as per the
old design are substantially high. The pump discharge pipes (common headers)
are designed for these high design flows. Though the static head of the pumping
system and the diameter of the pump discharge pipe (header) cannot be
changed, there is a need to analyze the pumping systems with new pumping
capacities to determine the optimum pump head. In many cases, there will be
possibility of reduction in total pump head. This will reduce the motor rating, cost
of new pumps, and will also save energy during operations.

At many pumping stations the old pumps are in working conditions but may not
last long if made to work continuously because of poor maintenance and lack of
availability of proper spare parts. While deciding the number of new pumps and
their capacities, consider the old working pumps as spare pumps or pumps
working occasionally during peak period. It is advisable to consider that the new
pumps cover at least 80% of the peak water requirement. This will impart
enhance reliability to the modernized pumping system during the long run.

Select the pumps with lower rotational speed (revolution per minute) to ensure
longer and trouble free life with less maintenance requirement. This is essential
in view of the limited maintenance facilities available with the operators.

104. These guide lines are generally followed for the detail design of pumps to be
modernized.
105. Pumps Finally Selected for Modernization With due consideration to the pump

selection criteria, estimated costs for modernization, and available funds, Urtaboz pumping
systems (complete with all pump houses of Urtaboz 1, 2, 3, and 4) and Janubi pumping
system (consisting of Janubi 1 and 2, Perikatchka, and Moskva 1 and 2) and the central

repair and maintenance facility of CIS located in Vose have been selected for modernization.

Details are in Table 14.

Table 14: Information on Pumping Units and Facilities Selected for Modernization

Total

Number of pumping units

Pumping unit / Irrigated . . Estimated
facility area, ha F:ll:;:(‘i), "r‘r? Total nl:g('it:rtnoizt; cost, $

Urtaboz 1 (3-8) 20 6 4 982,126
Urtaboz 1 (9-10) 549 35 2 1 88,451
Urtaboz 1 (1-2) 581 69 2 1 168,451
Urtaboz 2 215 30.1 4 1 100,617
Urtaboz 3 424 32 4 2 111,474
Urtaboz 4 (1-3) 830 19.4 3 0 41,667
Urtaboz 4 (4-6 &12) 1,080 69 4 2 842,785
Urtaboz 4 (7-11) 2,020 88 5 2 714,120
TOTAL URTABOZ 5,699 30 13 3,049,691
Janubi 1 1,120 10 6 4 550,836
Janubi 2 400 11.5 5 4 250,833
Perekatchka 725 5 2 3 198,957
Moskva 1 180 12 3 2 105,221
Moskva 2 178 54 3 2 146,460
TOTAL JANUBI 2,603 19 15 1,252,307
Repair and Maintenance Facility 216,836
GRAND TOTAL 8,302 49 28 4,518,834
TOTAL SYSTEM 14344 102 11,893,837
PROPOSED AS % 57.8% 48% 27.5% 38%
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106. Improving about 58% of the pumped irrigated area with only 38% of the investment,
clearly shows economy of investment using the criteria discussed earlier.

ll.e  Strengthening of Operation and Maintenance System

107. The Project will support ALRI regional departments in the CIS through office
renovations, provision of equipment, and improvements to the ALRI Training Center.

108. In addition, support will be provided for reorganization of the existing and
establishment of the new WUAs on hydrologic boundaries and covering the entire project
area. The capacity of the WUAs will be strengthened and their officials and staff trained in
water management, book keeping, accounting, and other required specializations. Capacity
will also be developed of the 5 ALRI regional departments. Training will be provided in Tajik,
and topics will include Water Management in Irrigation Systems; Irrigation Systems
Operation and Maintenance; Irrigation Technologies and Water Saving Techniques; and
Water Measurement Techniques. Finally, a study tour is proposed for key ALRI staff to
India, Southeast Asia or Spain to learn best practices in irrigation system operation and
maintenance.

lll. Farm management Capacity and Water Use Skill improved

109. This output includes (i) demonstration to promote profitable farm management and
efficient water use; (ii) production of high-quality seeds; and (iii) establishment and possible
reorganization of WUAs and capacity development of WUAs and beneficiaries. International
nongovernmental organization(s) (NGOs) with rich experiences for required activities will
implement.

110. Under the first component, demonstration plots for a total of 500 ha will promote
more profitable farm management using improved agronomic techniques conducive for
higher productivity and profitability per unit of farmland and more efficient water use
techniques.

111. The second component will (i) supply foundation seed to seed growers and facilitate
to produce the seeds for themselves as well as for a large number of smaller farmers; (ii)
diversify seed production for vegetable, fruit, and other crops in addition of wheat and cotton
seeds being produced; (iii) develop capacity of the seed growers in seed production; and (iv)
re-establish field seed laboratories at district offices of the department of agriculture and
develop their capacity to certify the seeds. The poorer farmers are particularly suffering from
poor quality seeds either from the previous crop or bought from the local markets.

112.  The third component will (i) strengthen WUAS’ institutional, management, and
technical capacities; (ii) support WUAS'’ reorganization on hydrological boundaries for their
efficient water management; and (iii) facilitate formation of new WUAs in the remaining
project area, also, on hydrological boundaries. At present, there are only 20 WUAs covering
about 83% of the CIS area, and they are not adequately equipped and trained to undertake
their tasks efficiently, which has resulted in the low collection rate (average 46% in project
districts) of the irrigation service fee. NGO activities will be collaborated with WUASU.

F. Implementation Arrangements

The MEWR will be the EA for Component | and ALRI will be the EA for Components Il and
.
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113.  Workers will be housed in local communities, and it is understood that there will be
no need for the establishment of worker camps.

G. Budget and Time Schedule
114. The project is estimated to cost $35.76 million (Table 15).

Table 15: Project Investment Plan

($ million)

Item Amount

A. Base Cost
1. Output 1: WRM capacity improved in PRB 2.07
2. Output 2: Modernized and climate-proofed CIS WRM infrastructure fully operational 27.00
3. Output 3: Farm management and water use capacities improved 3.10
Subtotal (A) 32.18
B. Contingencies 2.88
C. Financing Charges During Implementation 0.70
Total (A+B+C) 35.76

115. The government has requested a loan in various currencies equivalent to $18.4 from
ADB’s Special Funds resources to help finance the project.? The government has requested
a grant not exceeding $6.6 million from the ADB’s Special Funds resources to help finance
the project.

116. The Japan Fund for Poverty Reduction (JFPR) is expected to finance a TA
equivalent to $2 million for Output 1 and a grant equivalent to $3 million for Output 3, both of
which will be administered by ADB. The government will contribute $5.76 million by way of
taxes and duties foregone ($4.125 million), incremental staff cost ($0.935 million for ALRI’s
PMO and PIO staff salaries), and interest during construction ($0.7 million). The financing
plan is in Table 16

Table 16: Financing Plan

Source Amount ($ million) Share of Total (%)

ADB ADF (loan) 18.40 51.5
ADB ADF (grant) 6.60 18.5
Japan Fund for Poverty Reduction (TA)? (Expected) 2.00 5.6
Japan Fund for Poverty Reduction (grant)® (Expected) 3.00 8.4
Government 5.76 16.1
Total 35.76 100.0

& Administered by the Asian Development Bank.
Source: ADB estimates.

8 A country's eligibility for Asian Development Fund grants under the revised grant framework is determined by its risk of
debt distress. The latest debt sustainability analysis determined that Tajikistan had a moderate risk of debt distress and
was therefore eligible to receive 50% of its Asian Development Fund allocation as grants.
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V. DESCRIPTION OF THE ENVIRONMENT

A. Physical Resources
1. Topography

117. Tajikistan is a landlocked mountainous country with more than 50% of its area
above 3,000 masl. The country is dominated by the Trans-Alay Mountain range in the north
and the Pamirs in the southeast. Khatlon Viloyat in the southwest of Tajikistanis in one of
the two lowland areas of the country, the other being the Fergana Valley in the north (Figure
17).

Figure 17: Topography of Tajikistan

<:I Proiect Location

Source: Wikipedia, 2015.

118. The CIS includes land in four districts; Farkhor, Vose, Hamadoni and Kulob. The 4
districts comprise 68,743 ha of cultivated land, of which the CIS command area is 50,163
ha. The topography of the command area of the CIS is relatively flat alluvial plains with
higher elevations to the north and east, draining to the Pyanj in the southwest. The alluvial
flood plains lie in a geological basin called the Tajik Depression, formed in Jurassic and
Paleozoic rocks. The command area is surrounded by low loess foothills to the north and
west, and steep rocky Pamir mountains to the east. The Pyanj River forms the southern
border of both the CIS and Tajikistan (Figure 18). Visually the command area is dominated
by Salt Mountain (Khoja Mumin), an 8.5 km long 900 m high oval shaped salt dome (Figure
19). As a result of the command area topography, of the total design command area of
50,163 hectare (ha); 35,819 ha (71%) is fed by gravity and 14,344 ha (29%) by pumps.
Vose District has the highest proportion (57%) while Kulob has only 2% of the command
area.
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Figure 18: Topography of the CIS.
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Source: Google Maps, 2015.

Figure 19: Panoramic View of the CIS from the Base of Sayod Hill, Looking to the
Northeast

Source: PPTA Consultants, 2015.

Figure 20: Salt Mountain

Source: PPTA Consultants, 2015.
2. Soils

119. Soils in Tajikistan are classified into 4 zones based largely on altitude: (i) lowland
belt, mainly with sierozemic soils’; (i) midland belt with mountainous brown soils; (iii) alpine

° A soil group consisting of soils with pale grayish A horizons grading into calcareous material at a depth of 1

foot or less, and formed in temperate to cool, arid climates under a vegetation of desert plants, short grass,
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belt with high-altitude meadow-steppe, steppe, and desert-steppe soils; and (iv) nival
(snow) belt with marlaceous soils amongst glaciers, snowfields and rocks. The Project area
is within the lowland belt.

Figure 21: Soil Type Map, Tajikistan

<:I Proiect Location

Source: N. Safarov (2003)

120. Within the CIS arable soils are typically loess, loamy sands and loamy sails,
characterized by very little clay, and are of alluvial and colluvial origin. These soils have
relatively low fertility; however the humus layer of the loess and loamy sands is fairly fertile
and agriculture is possible. For these soils to be converted into agricultural use, they require
irrigation and mineral fertilizers. Irrigated lands with steeper slopes tend to contain the most
coarsely textured soils.™

3. Hydrology and Water Resources
a) Surface Water Systems
121. Tajikistan has eight main river basins (Figure 22). Flows are variable; in the larger
basins flows are controlled by snow-melt and therefore peak in the summer, while smaller

basins respond to rainfall events. Average annual flows are illustrated in Figure 23, and the
main factors affecting flooding are shown in Figure 24.

and scattered brush.
9 ADB, 2004. Tajikistan Irrigation Rehabilitation Project: Final Report Supplementary Appendix A, Identification
and Description of the Project Area.
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Figure 22: Major River Basins of Tajikistan
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122. Surface water resources in the Project area are relatively plentiful, primarily due to
the Pyanj River which drains most of the mountainous Pamir region in Tajikistan and also
part of the Hindu Kush in Afghanistan. The Pyanj River is a tributary of the Amu Darya, is
1,125 km long, and makes up a considerable part of the Afghanistan - Tajikistan border. It is
formed by the confluence of the Pamir River and the Wakhan River in north-eastern
Afghanistan. From there, it flows westwards, forming the border of Afghanistan and
Tajikistan (Figure 25). The Pyanj River is the primary source of drinking and irrigation water
in the Project area as it has reliable flows all year round.

123. The Pyanj River forms a gorge in the Pamir Mountains upstream of the CIS intake.
At this point it divides and extends over a large alluvial fan to form a system of highly mobile
braided river channels running between gravel spits, islands and low vegetation. Although
this system looks like a relatively level riverine swamp from a distance, many vegetated
islands stand 3-5 meters high above the adjacent channels.
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Figure 23: Average Annual River Flows, 1961-1990

Figure 24: Main Factors Affecting Flooding in Tajikistan
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Figure 25: Pyanj River system

<:I Proiect Location

Source: Wikipedia, 2015.

124. The catchment area of the Pyanj River at Chubek is 114,000 km? (Figure 26 and
Figure 27). The CIS intake delivers water by gravity and pumping via a complex canal
system. However, the river water has a high sediment load, particularly in the spring and
summer, which leads to heavy sedimentation of the irrigation canal system; the total
sediment load entering the CIS is estimated to exceed 700,000 m® per year (Table 7 and
Figure 5). Furthermore, as the Pyanj river is morphologically active there is a risk that the
river channel will migrate away from the intake, as indeed has happened at other intakes on
the left bank in Afghanistan.

Figure 26: Pyanj River above CIS Intake, looking Downstream

Source: George Poroshenko, 2007.
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Figure 27: Summary of the Pyanj River System Average Annual Flow

125. The Kizilsu River flows along the western side of the Project area, first through Vose
and then through Farkhor. The Yakhsu together with its parallel river, the Kulyab, flow
through Kulyab District in the north east of the study area.

126. The water quality in the Pyanj River is said to be cleaner than the Kyzylsu as it is
much less affected by development. The Kyzylsu changes in quality depending on whether
it is swollen by snow melt, which improves it, or by rainfall/runoff, which makes it worse.
Water quality is monitored by the Department of Analytical Control in Kulyab and Kurgan
Tube.

127. The Pyanj can cause occasional flooding in Farkhor via the Sairob stream and
through backing up the Kizilsu River near its confluence with the Pyanj. The Kizilsu and
Yakhsu Rivers are more ‘flashy’ than the Pyanj River and therefore less reliable in terms of
water supply. Nevertheless, in the upper Kizilsu valley near Zardolobagh, and especially
around Kaduchi on the left bank there are extensive areas of irrigated agricultural land, and
in the upper Yakhsu valley there are further irrigated areas.

b) Groundwater

128. There are significant reserves of groundwater within the Pyanj alluvial fan and in the
flood plains of the Kizilsu and Yakhsu Rivers. The water table is naturally high and therefore
the groundwater resources are vulnerable to contamination. Hand pumps are a common
site in the villages, many of them installed with European Union (EU) assistance.
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Figure 28: Groundwater Depths in the Project Area

Source: MWRLR, 2007.
4, Climate

129. Tajikistan’s climate varies dramatically with elevation and topography, ranging from
continental to subtropical and semiarid. At Tajikistan's lower elevations the average
temperature range is 23 to 30 °C (73.4 to 86.0 °F) in July and -1 to 3 °C (30.2 to 37.4 °F) in
January. The Khatlon Viloyat lowlands are shielded by mountains from Arctic air masses
and have an arid climate with the highest average temperatures in Tajikistan. In the eastern
Pamirs, the average July temperature is 5 to 10 °C (41 to 50 °F), and the average January
temperature is —-15 to —20 °C (5 to -4 °F).

130. Precipitation in Tajikistan is low overall, but the southern slopes of the Hissar Range
above Dushanbe may receive more than 1,600 mm per year (Figure 29).
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Figure 29: Mean Annual Rainfall of Tajikistan

Republic of Legend:
Tajikistan - N

__—. - maintivers @ - major cities
Mean annual @a’*‘%

. 5 _ . .
rainfall Khudjand ‘ bazic|lakes and rezervoirs
N . J Predipitation (fnm)
|

les= 100 200 400 300 1200 1600 mare

M

35 70 1058 140 km

Source : Tajik Met Service

131. In the Project area available meteorological data from Kulob (1940-1990) indicates
that average monthly temperatures ranged between 33°C and -6°C, while maximum daily
temperatures ranged between 46°C and 39°C. This suggests that snow and ice melt will
occur up to altitudes of approximately 7000 masl during the hottest summer days (assuming
a temperature lapse rate of -6.5°C/1000 m).

132. Average annual rainfall at Kulob is 564 mm, with a low of 300 mm (1946) and a high
of 913 mm (1968). There is a single long winter wet season lasting from October to May,
and 88% of rainfall occurs during this period. Average monthly precipitation climbs steadily
during the autumn and winter to a maximum of 130 mm in March. It then falls rapidly in April
and May and summer, from June to September, is normally dry, although there was heavy
monsoonal rainfall and serious flooding in July 1999. These monthly averages can mask
large inter-annual variations. For instance, during the period of record actual monthly
precipitation in March varied from 280 mm (1987) to 35 mm (1947).

133. The Project area has a moderately long growing season for crops. Daytime
temperatures in mid-summer are hot, and with most rainfall occurring in the six months from
December to May, very little rain falls in the vegetative season, resulting in a heavy reliance
on irrigation water.

134. Average wind speed is moderate throughout the year. Potential evaporation rates
vary from just over a mm per day in December and January to 6 mm per day in July. Solar
radiation is intense, cloudiness is low, and the air is dry.

46



5. Air Quality

135. Air quality is good in the Project area as there are no industrial pollutants and a
relatively low level of vehicular use. However seasonal dust storms are an issue especially
where vegetation has been cleared to expose soil. Dust may be a temporary issue in
summer during the proposed construction works.

6. Potential Climate Change Impacts

136. The Climate Resiliency for Natural Resources Investments Project'' analyzed
historic data and used established modeling techniques to make the following climate
change predictions for Tajikistan:

— Air temperatures in the Vakhsh and Pyanj River Basins will increase by
approximately 1.7 °C between 2010 and 2050 and by 3.5 °C between 2010 and
2100;

— Mean annual evapotranspiration will increase in line with air temperature;

— Mean annual precipitation is unlikely to change, but due to higher mean
temperatures annual rainfall is likely to increase while annual snowfall is likely to
decrease;

— There are likely to be significant changes in the temporal profiles of mean monthly
rainfall and snowfall;

— The magnitude of extreme daily precipitation is likely to increase;

— Annual mean river flow is likely to increase in glacial sub-basins for the next 50-60
years due to the increase in the air temperature and the resulting increase in snow
and ice melt rate. Towards the end of the 21st century annual flow may decrease in
some sub-basins as smaller glaciers start to disappear;

— In non-glacial sub-basins there is unlikely to be any significant change in mean
annual flow because mean annual precipitation is not expected to change
significantly. However there may be changes in the profiles of monthly flows due to
the projected increases in rainfall and decreases in snowfall;

— There may be greater variability in annual flow toward the end of the 21 century
due to the increasing contribution from rainfall runoff and the decreasing contribution,
in some sub-basins, from snow and ice melt;

— There may be a gradual change in the seasonal distribution of river flow, with high
flows occurring earlier in the year due to earlier snow and ice melting caused by
higher air temperatures;

— The magnitude and frequency of mudflows and floods is likely to increase.
137. These findings have the following implications with respect to the proposed Project:

— More frequent mudflows:
The CIS area is prone to significant mudflows (sudden floods of sediment and water
caused by intense rainfall and snowmelt, usually in spring). These mudflows are
expected to become more frequent and more severe in future. The most vulnerable

" The Climate Resiliency for Natural Resources Investments Project (ADB TA 7599-TAJ) was designed to

provide technical assistance to the Committee for Environmental Protection (CEP), principally through the
State Administration for Hydrometeorology (Hydromet), and the Ministry of Land Reclamation and Water
Resources (MLRWR) to build capacity within the Government of Tajikistan to assess potential climate
change impacts on the water sector and to provide resilient adaptations to vulnerable assets and
communities. The project commenced in October 2010 and ended in September 2011.

47



138.

locations can be predicted according to the topography of the land, soil type and
vegetation, together with past experience. The Project will incorporate risk analysis
in its interventions to ensure that new and renovated structures are not at significant
risk from mudflows and that protective measures are taken where necessary.

More severe summer melt water floods:

Although there have been substantial improvements to flood protection along the
Pyanj River in Hamadoni district there is a likelihood that summer melt water floods
on the Pyanj and other rivers in the CIS will become more severe over the next 50
years, increasing the rate of the river bank erosion. Although flood protection is not
part of the Project, any structures built near to rivers need to be designed with
sufficient protection from this flooding particularly any new intake structure at
Chubek and aqueducts and pumping stations near the Kizilsu river.

Hydrological and Meteorological droughts:

The reduction in water availability due to hydrological droughts in the long term
needs to be considered in the agricultural component (output 3). Greater water use
efficiency is already a key element of this but the likelihood of increased droughts is
additional justification for the development of new cropping and irrigation technology.

Higher temperatures during the growing season with consequent increases in
evapotranspiration and shorter frost periods:

Higher temperatures during the growing will require adaptation of cropping and
irrigation technology. It is likely that new varieties with improved heat tolerance and
longer (or shorter) growing periods will be needed to cope with the higher
temperatures. Changes in the range of crops grown may also be required. The
higher evapotranspiration rates are likely to lead to an increased water requirement.
Increased temperatures bring the likelihood of reduced frost periods. This might
enable the CIS to be used to produce a greater diversity of crops.

Changes to seasonal river flows:

The effect of the changed river flows resulting from changes to the spring snow melt
and glaciers will need to be considered in the design of a new intake if relevant, and
the possible effect on the operation of the CIS due to possible alterations to the
irrigation season.

Ecological and Sensitive Resources

1. Habitat Types

Tajikistan is broadly divided into 12 ecosystem types (Figure 30). Within the Project

area there are six main habitats:

the steep rocky mountain system of the Pamirs at the eastern end of the Project
area;

rounded loess hills at the western and northwestern end of the Project area;

agricultural lands including wheat and cotton fields, vegetables and orchards
throughout the command area, north of the Pyanj River;

flood damaged land consisting of gravels slowly colonizing with small annuals and
mosses;

the habitats of the Hamadoni alluvial fan consisting of the network of river channels,
gravel banks and open water and Tugai vegetation on the drier parts of the fan; and,

the riverine habitats of the Kizilsu and Pyanj valleys.
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Figure 30: Ecosystems of Tajikistan

Source: M. Safarov (2003)
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139. Of these ecosystems, ecologically the most important are the river habitats and
associated Tugai vegetation.'? For most of its length the Pyanj River flows either through
steep gorges in the Pamirs along its upstream end or is heavily developed and over-
abstracted along its downstream length in Uzbekistan. It is only in its middle section
between Chubek and Termez that the river is able to develop substantial adjacent wetland
systems. Of these the Hamadoni alluvial fan appears among the most significant and
possibly the largest wetland system along the central river section. Some 150 km
downstream is the Tigrovaya Balka Reserve and Ramsar site although this lies largely on
the Vakhsh River, a tributary of the Pyanj.

2. Flora and Fauna

140. Tajikistan is a center of diversity for many species, and more than 10,000 species of
invertebrates, 49 species of fish, 2 species of amphibians, 44 species of reptiles, 84
mammal species and over 5,000 species of vascular plants are known to occur in the
country (Patchadjanov et al. (eds), 1997). The country is host to some 348 species of
resident and migratory birds, although numbers have been drastically reduced over the last
half century due to habitat modification and pollution. The peak of the northern migration
occurs in April, and the southern in October and November.

a) Flora

141. The rocky cliffs at the CIS intake support some scrub and in spring rich bulb flora
including possibly Kaiser's Crown (Fritillaria imperialis) which occurs in the adjacent
mountains to the east.

142. The loess hills which are heavily grazed also contain interesting bulb flora including
spring flowers from the Gagea sp. Farmlands contains ruderal weeds and orchards may
include diverse grassland. A field survey in March 2007 identified the following species on
Sayod Hill: Carex pachysytlis, Gagea olgae, Gagea alba, Arabis laxa, Malcolmia africana
and Papaver turkestanika (MWRLR, 2007).

143. The gravel areas behind the existing bank on the Tajik side of the Pyanj River either
remain denuded of vegetation or are colonizing with low swards of grasses, mosses and
sedges. Species include Carex pachystylis, Euphrasia turkestanika, Arabis laxa and
Bromus sp. Cattle graze some of these areas and seem to prefer Carex.

144. The braided river system and gravel banks on the upper alluvial fan, include few if
any plant species. However lower down the fan where sand and silt islands have built up,
mainly on the Afghanistan side of the border, a very extensive system of Tugai has
developed. Tugai vegetation, which supports a large range of specialized animals and birds,
is an increasingly endangered ecosystem due to clearance for farming and fuel wood. Tugai
vegetation ranges from tall grasses, reeds and herbs such as Erianthus ravennae,
Epilobium turkestanika, Imperata cylindrica, Saccharum spontaneum, Phragmites
communis, Arundo donax and Artemesia sp to low trees and scrub including Populus
pruinosa, Lonicera parviflora, Eleagnos angustifolia, Tamarix hispida, Lycium dasystemon
and Salix sp.

145. Extensive tree clearance of the Tugai ecosystem took place during World War |l
Through the subsequent 40 years the Soviet administration restored the riverine forests
which were then largely lost again during the Civil War of 1991-1992. The entire low lying
area around the north of Sayod Hill and extending north west from Turdiev Jamoat and part

2 A form of riparian forest or woodland associated with fluvial and floodplain areas subject to periodic

inundation, and largely dependent on floods and groundwater rather than directly from rainfall.
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of the Hamadoni alluvial fan was covered with Tugai vegetation in the 1930s, and until 1950
deer, boar and pheasant were abundant and the Caspian tiger was believed to be present.
In 1950 a deputation went to Moscow for money to reclaim it for agriculture. The result was
the foundation of Moscovskie (Little Moscow) and all the surrounding villages, and also the
CIS were constructed, leading to clearance of the Tugai. Local villagers state that in 1985
further clearance of the last substantial riverside Tugai took place in order to create
farmland and orchards almost to the river’s edge. Following the 2005 flood many trees were
destroyed. However it is likely that many trees within the flooded area have been
subsequently cleared for firewood over the subsequent years.

146. In Afghanistan the government initiated some limited protection and embankment
building between the 1960s and the early 1990s. At the same time a parallel conservation
program was initiated by the Department of Forestry and Rangelands to protect vegetation
cover, stabilize dunes and also to treat the Dargad District as a protected area supporting
wildlife which originally supported tigers, bears and pheasants. In the 1990s with the
descent into civil strife and lack of governance illegal vegetation clearance and hunting
accelerated and it is doubtful whether there are many mammals remaining in the Tugai.

b) Fauna
i. Birds

147. Birdlife within the Project agricultural areas is typical for Tajikistan and includes
hoopoe (Upupa epops), roller (Coraciidae), bee-eater (Meropidae), doves (Columbidae),
quail, corn crake (Crex crex), lapwing (Charadriidae), red-backed shrike ((Lanius collurio),
golden oriole (Oriolus oriolus), larks (Alaudidae) and most commonly large flocks of myna
birds (Acridotheres tristis). The cliffs and mountains around Chubek support wall creeper
(Tichodroma muraria), eagle owl (Bubo bubo), griffon vulture (Gyps fulvus), redstarts
(Phoenicurus) and rock thrushes (Monticola).

148. Despite extensive hunting including duck shooting which takes place on both sides
of the border the birdlife is rich on the Hamadoni alluvial fan, likely as a result of its large
size, relative inaccessibility and extensive habitats ranging from gravel spits to dense Tugai
vegetation. These habitats support breeding water birds and raptors together with wintering
wildfowl and migrating waders and cranes. Birds nesting along the shingle banks and
eroding cliffs include common sandpiper (Actitis hypoleucos), little ringed plover (Charadrius
dubius), sand martin (Riparia riparia), brown and white-throated dipper (Cinclus), white and
citrine wagtails (Motacillidae) and large numbers of common terns (Sterna hirundo).
Breeding residents of the reed beds and scrub include osprey, harriers, short-toed snake
eagle, avocet, stilt, herons, egrets, bitterns, ibis, spoonbill, cormorants, white-crowned
penduline tit, pheasant, nightingale and many species of warbler. Regular winter wildfowl
include ruddy shelduck, wigeon, mallard, pintail, red-crested pochard and the internationally
endangered marbled teal. Regular migrants in spring and autumn include Caspian tern,
black eared kite, white-tailed eagle, saker falcon, black stork, white stork, bluethroat, white-
tailed rubythroat, common crane, demoiselle crane and a very large range and number of
waders. Satellite tracking of demoiselle crane in 1995 showed passage directly over the site
and the area provides habitat for the birds to rest and feed on during migration.

ii. Fisheries

149. Aquatic biodiversity has declined significantly since the beginning of accelerated
agricultural and industrial development in the 1950s as a result of loss of habitat (dams and
diversions), reduced water quality (salts and other pollutants), and introduction of species
from other river systems (Pavlovskaya, L.P. 1995). Nonetheless a variety of fish species are
found in the Pyanj River in the general Project area, including a relative of the sturgeon,
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Pseudoscaphirhynchus kaufmanii, which is a Red Book species. Other species of fish
including various species of barbell (Barbus) and pike-asp (Aspiolucius esocinus) are
resident or migrate through the river. The Aral salmon (Salmo trutta aralensis) is now either
very scarce or extinct.

150. There is relatively little fishing in the Pyanj River in the Project area, and even less in
the CIS canals. There is a 60 ha abandoned collective fish farm near the intake that was
operational during Soviet times. Farmed species included common carp, white amur, catfish
and snakehead. The farming of American rainbow trout on the Pyanj has not proven
successful.

iii. Other Fauna

151. Large wild mammals are rare in the Project area, but in the Hamadoni alluvial fan
include Central Asian wild boar (Sus scrofa nigripes), foxes, tolai hare, and porcupines.
Before intensive hunting dominated the fan it likely would have supported many other
animals including the Bukhara red deer (Cervus elaphus bactrianus), a Red Book listed
species. It still occurs today in the Tigrovaya Balka Reserve, and it is also possible that it is
still present within the Afghan side of the system. Other species possibly include jungle cat
(Felis chaus) and Asiataic jackal (Canis aureus). The Central Asian cobra and green toad
are also present.

152. In the mountains immediately north east of the Chubek intake the world’s largest
oat, the markhor (Capra falconeri) is known to occur.

c) Rare and Endangered Flora and Fauna in the Project Impact Zone

153.  All works are being undertaken within an existing well established irrigation system
in a highly modified agricultural landscape. There are no known rare or endangered flora or
fauna or protected areas that will be negatively affected by construction activities.

3. Protected Areas

154. The protected area system in Tajikistan includes four IUCN Category | Reserves'®,
two IUCN Category Il National Parks, 26 IUCN Category Ill Nature Monuments, and 14
IUCN Category IV Zakazniks (a type of protected area in Russia and some other former
Soviet republics) (Figure 31) (Safarov, 2013).

2 JucN protected area categories:

la Strict Nature Reserve. Strictly protected areas set aside to protect biodiversity and also possibly
geological/geomorphological features, where human visitation, use and impacts are strictly controlled and
limited to ensure protection of the conservation values.

Ib Wilderness Area. Are usually large unmodified or slightly modified areas, retaining their natural character
and influence without permanent or significant human habitation, and which are protected and managed so
as to preserve their natural condition.

Il National Park. Large natural or near natural areas set aside to protect large-scale ecological processes,
along with the complement of species and ecosystems characteristic of the area, which also provide a
foundation for environmentally and culturally compatible, spiritual, scientific, educational, recreational, and
visitor opportunities.

Il Natural Monument or Feature. Are set aside to protect a specific natural monument, which can be a
landform, sea mount, submarine cavern, geological feature such as a cave or even a living feature such as
an ancient grove. They are generally quite small protected areas and often have high visitor value.

IV Habitat/Species Management Area. These protected areas aim to protect particular species or habitats.
V Protected Landscape/ Seascape. A protected area where the interaction of people and nature over time
has produced an area of distinct character with significant, ecological, biological, cultural and scenic value.

VI Protected area with sustainable use of natural resources. These protected areas conserve
ecosystems and habitats together with associated cultural values and traditional natural resource
management systems (IUCN, 2014).
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155.

Figure 31: Protected Areas of Tajikistan

Source. N. Safarov (2003)

There are no protected sites within or immediately adjacent to the Project area.

However there are two important protected sites at some distance away upstream and
downstream on the Pyan;.

Thirty km upstream of the Chubek intake is the Dashti-Jum State Strict Nature
Reserve, established in 1983 in forested mountains bordering the Pyan;.
Immediately adjacent to it is the Dashti-Jum Habitat and Species Management Area,
established in 1972. These reserves were set up to protect the stronghold of the
markhor and also pistachio, almond and cherry forests containing a wide range of
iris, anenome, wild onions and foxtail lilies.

Eighty km downstream of the study area and astride the Vakhsh River is the
Tigrovaya Balka Strict Nature Reserve, established in 1938 to protect the remnant
population of Turan tigers (Panthera tigris virgata) which finally became extinct in the
1950’s. It also supports snow leopard (Panthera uncia) and brown bear (Ursus
arctos) and is of particular value for what is regarded as the best preserved Tugai
ecosystem in Tajikistan. This reserve is however suffering from poaching, fires,
agricultural encroachment and water pollution. At its southeast corner is the Lower
Pyanj River Ramsar site, (Wetlands International Site 2T J003), a wetland area of
value for its birdlife and Tugai vegetation.
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C. Socio-economic and Cultural Resources
1. Administrative Divisions

156. Tajikistan is divided into two Provinces (Viloyat), Sughd and Khatlon; one
Autonomous Province, Gorno-Badakhshan (GBAP); one Capital Region (Viloyati Poytakht),
Dushanbe; and one Region Under Republic Administration (RURA), Raiony
Respublikanskogo Podchineniya. Each province/region is divided into several districts,
(Rayon), which in turn are subdivided into self-governing village level units (Jamoats) and
then villages (Qyshlogs). The CIS is located within Khatlon Viloyat, in southwestern
Tajikistan.

2. Demographics

157. Tajikistan had a 2013 population of 8.16 million. Khatlon Viloyat had a 2013
population of 2.9 million. Although predominately rural, Khatlon Viloyat has most of the low
lying land in Tajikistan, and population density is relatively high (Table 17).

158. The four Project area districts have a combined population of 666,000, with Kulob
having the highest population (194,000) and Hamadoni the lowest (132,000) (Table 18).
Approximately 75% of the population is rural.

Table 17: Tajikistan Population and Area by Region, 2013

Province/Region Area (km?) 2013 Population
(thousands)
Dushanbe 10 775.8
Sughd Province 25,400 2,400.6
Khatlon Viloyat 24,800 2,898.6
RURA 28,600 1,874.0
GBAP 64,200 212.1
Total Tajikistan 143,010 8,161.1

Source: Statistical Agency under the President of Tajikistan, 2014.

Table 18: Project Area Population and Area by District, 2013

District Area (km?) 2013 Population
(thousands)
Vose 800 191.0
Kulob 300 194.0
Hamadoni 500 132.4
Farkhor 1,200 148.1
Total 2,800 665.5

Source: Statistical Agency under the President of Tajikistan, 2014.
3. Economy

159. Tajikistan is a highly agrarian country. More than 70% of the population is rural, and
agriculture accounts for approximately 30% of GDP. The agricultural sector employs the
largest share of the work force both nationally (37%) and in Khatlon Viloyat (54%) (Table
19). Within the CIS cultivated land includes dehkan farms, household plots and private
farms (Table 20), with the majority of the area under cultivation through dehkan farms.
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Table 19: Employment in Tajikistan by Region and Sector, 2013

Province/ Agriculture Industry Services Education Health Total Total
Region 2013 Pop. % 2013 Pop. o 2013 Pop. o 2013 Pop. % 2013 Pop. % Po %
(thousands) °  (thousands) °  (thousands) °  (thousands) °  (thousands) ° P- °
Dushanbe 0.7 0 265 14 114.9 62 207 16 15 8 1868 100
g“ghd 2155 4 427 9 135.7 28 64.3 13 305 6 4887 100
rovince
sl'l‘g;';’t” 2565 54 227 5 1127 24 58.9 12 25.9 5 4767 100
GBAP 05 1 12 3 207 57 9.7 27 44 12 365 100
RURA 232 14 216 13 70.2 42 386 23 143 9 1679 100
Total 496.4 37 114.7 8 454.2 33 201.2 15 90.1 7 13566 100
Tajikistan

Table 20: Distribution of CIS Cultivated Area by Farm Type

No District Cultivated Dehkan Household Private

Land Farms Plots Farms
1 Vose 19,337 16,059 2,560 686
2  Kulob 8,350 6,923 997 430
3 Hamadoni 16,508 13,325 1,759 1,416
4 Farkhor 24,548 21,969 1,942 749
5 CISinha 43,210 37,009 4,156 2,130
6 CISin% 100 86 10 5

160. During the Soviet era the dominant crop was cotton. Fodder was also grown for the
large livestock production units. Wheat was only grown on rainfed land as wheat flour was
readily available at subsidized prices and the major objective of the CIS was to maximize
cotton production. Total annual production of cotton in 1990 (peak production) was more
than 0.084 million tons in the CIS command area, compared with a current production of
0.037 million tons (2013). The area planted with cotton has reduced from 25,666 ha to
17,367 over the same period and the yield has also fallen significantly — 3.3 ton to 2.1 ton
per ha over same period of time.

161.  Currently cereal crops occupy the most land area in the CIS command area, mainly
wheat, maize and rice. The principal crops grown on commercial farms in the CIS are wheat
and cotton. The cotton crop is planted in late March to early May, and harvested from early
October onwards. Wheat is grown from the November to January and harvested by March
or April. In some area, the wheat and cotton is grown as double crops.

162. The area under cereal crops has been stable over the last 10 years, while the area
under cotton area has fallen by 30%. The area under vegetables has increased significantly
by 15% per year during the last 10 years, while the area under potato, melon & squash and
fruit has increased by 37%, 10% and 14% respectively during the same period. It is matter
of concern that total area under crop has been decreased by 1% per year, likely due to lack
of water supply due to deteriorating conditions of pump irrigation.

163. The crop area of CIS command has been estimated with the help of remote sensing
by the PPTA consultant at 54,723 ha. Present cropping pattern in the CIS command area,
based on remote sensing data, is presented in Table 21.
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Table 21: Cropping Pattern in CIS Command Area

Area under Cultivation (ha)

Crops CIS Farkhor Hamadoni Kulob Vose
Wheat 10043 6710 1942 60 1331
Wheat in Double Crop 11513 4710 4784 36 1983
Cotton 19852 9939 6962 106 2845
Rice 1378 198 576 0 604
Vegetable 2991 1073 1317 57 543
Melons, Pumpkin, Squash 1017 476 392 8 141
Potato 1072 631 296 12 134
Fodder and Orchards 6382 3345 2255 76 706
Maize 356 92 212 6 46
Other 120 37 32 4 47
All Crops 54723 27210 18768 365 8380
Net Irrigated Area 43210 22500 13984 329 6397
Cropping Intensity 127 121 134 111 131
Source: PPTA Consultants, based on remote sensing data.
Infrastructure

164. The Project area is connected to the capital Dushanbe by Highway A385. Within the
Project area there is a relatively sparse network of secondary roads and bridges. The main
airport serving the area is at Kulob, though there are also small derelict airports at Moskva
in Hamadoni District and in Farkhor. There is also a derelict rail line that used to serve Vose
and Kulob. There are limited and poorly built flood defenses along the Pyanj River. Gravel
extraction takes place near the river at both Farkhor and Hamadoni.

165. Power supply is periodic, and power outages are common. There are significant
reserves of groundwater within the Pyanj alluvial fan and in the flood plains of the Kizilsu
and Yakhsu Rivers, and hand pumps are a common site in the villages, many of them
installed with EU assistance.

166. The almost 400 km of canal and associated pump stations, aqueducts and other
works that form the CIS are arguably the largest infrastructure network in the Project area,
as described in Section III.B.

4. Health, Education and Poverty

167. Health indicators in Tajikistan such as infant and maternal mortality rates are among
the highest of the former Soviet republics. In the post-Soviet era, life expectancy has
decreased as a result of poor nutrition, polluted water supplies, and increased incidence of
cholera, malaria, tuberculosis, and typhoid. The leading causes of death are cardiovascular
diseases, respiratory disorders, and infectious and parasitic diseases. Although there are a
number of hospitals and health centers in the project area, the health care system has
deteriorated badly and receives insufficient funding, and sanitation and water supply
systems are in declining condition. This has resulted in a higher risk of epidemic disease.

168. School attendance is mandatory between the ages of 7 and 17, but many children
fail to attend because of economic needs and, in some regions, security concerns.
Tajikistan‘'s education system suffers from a depleted infrastructure and an acute shortage
of teachers at all levels. This will become more acute because of the relatively high birth-
rate. The official literacy rate is 98 percent, but the poor quality of education since 1991 has
reduced skills in the younger generations.
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169. Poverty rates in Khatlon Viloyat are slightly higher (39.2%) than the national average
(35.6%) (Table 22).

Table 22: Tajikistan Poverty Rates by Region, 2013

No. Region Poverty Rate (%)

1. Tajikistan 35.6

2. Dushanbe 19.16
3.  Sughd Province 23.93
4. Khatlon Viloyat 39.24
5. GBAP 51.53
6. RURA 45.69
7.  Cities/Urban 28.52
8. Villages/Rural 39.17

Source: Statistical Agency under the President of Tajikistan, 2014.
5. Ethnicity
170. Tajiks who speak the Tajik language are the main ethnic group within the country,

though there are sizeable minorities of Russians and Uzbeks. Within the Project area Tajiks
make up from 87 to 90% of the population (Table 23).

Table 23: Available Project Area ethnicity by District Data, 2013

District Tajik Russian Uzbek Other
Pop % Pop % Pop % Pop %
(2013) (2013) (2013) (2013)
Vose 162,022  87.5 1,778 9.6 5,336 2.9
Kulob
Hamadoni
Farkhor 69,602 87.3 1,7166 123 558 0,4

Source: Statistical Agency under the President of Tajikistan, 2014.
6. Physical Cultural Resources
a) Definition

171. Physical cultural resources (PCRs) are movable or immovable objects, sites,
structures, groups of structures, and natural features and landscapes that have
archaeological, paleontological, historical, architectural, religious, aesthetic, or other cultural
significance. PCRs may be located in urban or rural settings and may be above or below
ground or under water. Their cultural interest may be at the local, provincial, national, or
international level (ADB, 2012). Within the Project area these could include:

— Funeral sites: graves, cemeteries.

— Religious buildings, complete or ruins.

— Religious objects.

— Sacred sites: sacred caves, forest, hills or cliffs.

— Historical sites or objects: artifacts, tools, relics, memorials.

b) PCRs in the Project Area Vicinity

172.  The Pyanj River has been a frontier for millennia and was famously crossed by
Alexander the Great (356-323 BC) in this region when it was the northern border of Bactria.
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Greek remains linked with Alexander survive on the Afghan side of the river at Ai Khanum,
but it is located approximately 80 km downstream of the intake. There is another
archaeological site in Afghanistan 25 km north east of Ai Khanum known as Shur Toghai.
This site dates back to 1800-2500 BC and was subsequently associated with the Silk Route
during which time it gained a reputation for high quality craft making.

173.

174.

According to JICA (2007) PCR sites within the general CIS area include:

Mosques and graveyards which typically hold great importance to local communities,
such as the graveyard on the south facing slope of Sayod hill.

Sayod old town situated on Sayod Hill. This settlement is from the Samaneid era
(819-992 AD) which was excavated by Russian archaeologists between 1972 and
1982. The remains of houses together with wall paintings of animals including one of
a lion were uncovered. Part of the ancient settlement was been destroyed by
flooding in 1904.

Shahidjan graveyard south west of Kulob, dedicated to the memory of Khajeh Ayhee
(known as Shahidjan), a Tajik freedom fighter who resisted Soviet expansion and
was shot in this spot by Russian troops in 1930.

Four historic sites on the sides of the mountains to the east of the project area: the
Dahaneh ruined village north of the Chubek intake together with the Abku graveyard,
the Kharareh Khajeh tomb and the Khajeh Moamin grave further north into the
mountains. The Dahaneh ruined village above the Chubek intake is a registered site
of uncertain antiquity. The Abkuh graveyard which overlooks Kulob is a Bronze Age
site of around 1000 BC which has been partially excavated and is still under
archaeological investigation.

c) PCRS in the Project Impact Zone

The Project physical works are relatively minor activities undertaken within the

boundaries of long established irrigation system components. There are no known PCRs
within the areas were works will be undertaken.
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VL. ANTICIPATED IMPACTS AND MITIGATION MEASURES

A. Component Screening

175.  Project components without physical works and which have no potential to cause a
significant environmental impact have been screened out, allowing the impact assessment
and the development of mitigation measures to focus on significant issues. The components
eliminated from the analysis are:

- Output I: Institutional Strengthening and River Basin Management (no physical
works, institutional strengthening and management only);

- Output lll: Improvement of Farm Level Agricultural Water Productivity in the CIS (no
physical works, training, study tour and demonstration farms only);

176. Thus, this chapter is focused on Output Il (Irrigation System Modernization and
Climate-Proofing), the only component with physical works.

B. Assessment of Impacts

177. Anticipated positive and negative environmental impacts of the proposed Project
were assessed based on the ADB SPS, Tajikistan EIA regulations and the joint experience
of the PPTA international and national environmental consultants from existing irrigation
projects in Tajikistan and elsewhere. Background data and information was obtained from
published and unpublished sources, (e.g., on climate, topography, hydrology, geology and
soils, natural resources, flora and fauna, agriculture, and socio-economic data). A number
of CIS area inspections were conducted by the environmental consultants from October
2014 to March 2015, including all areas where physical works will be implemented.
Discussions were held with a number of stakeholders and public consultation was
undertaken to explain the proposed Project to affected persons and solicit their input (see
Chapter VII). Data and expert input was also obtained from other PPTA specialists.

178. Pre-construction, construction and operation phases were each considered
separately.

C. Anticipated Pre-construction Phase Impacts and Mitigation Measures

179. Pre-construction phase issues are very limited, and are mostly associated with siting
and ensuring appropriate incorporation of mitigation measures into the project design.

1.  Siting
a) Potential Impact
180. The CIS modernization activities will take place within an existing and long
established irrigation system. There will be no involuntary land acquisition or resettlement
required.
2. Mitigation Measures and Preparation Detailed Design

a) Mitigation Measures

181. Mitigation measures to be adopted during detailed design to minimize the impacts
are as follows:
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(i) IEE updating. The IEE and EMP will be updated to take into account any
changes in Project design.

(ii) Detailed Design. Environmental mitigation measures indicated in this IEE
and EMP will be incorporated into the detailed design.

(iii) Bidding Documents and Contracts. Environmental mitigation measures
indicated in this IEE and EMP will be included in contracts for civil
constructions and equipment installations. All contractors will be required to
strictly comply with the EMP.

(iv) Environmental monitoring. The environmental monitoring program (EMoP,
see Table 3 in Appendix Il) will be incorporated into the design to ensure that
environmental impacts are closely monitored and activities of the Project
construction and operating are closely supervised against Tajikistan
environmental laws, regulations and standards, the ADB SPS, and the
Project EMP.

b) Grievance Redress Mechanism

182. In accordance with the Grievance Redress Mechanism (GRM) presented in Chapter
VIl of the IEE, a Project Public Complaints Unit (PPCU) will be established within the
Environmental Management Unit (EMU) of the Project Management Office (PMO); GRM
training will be provided for PPCU members and GRM access points; and the PPCU’s
phone number, fax, address, and email will be disclosed to the public.

¢) Training and Capacity Building

183. An institutional strengthening and training program will be delivered by the Loan
Implementation Consultant Environmental, Health and Safety Specialist (LIC EHSS) (see
Table 1 in EMP (Appendix Il of this report)). The training program will focus on ADB’s and
Tajikistan’s environmental, health and safety (EHS) laws, regulations and policies;
implementation of the EMoP; the GRM; and international good EHS practices. The program
will include the development of construction and operation phase EHS plans. Training will
be provided to the EA, IA, |A district staff, and contractors.

D. Anticipated Construction Phase Impacts and Mitigation Measures

184. Most physical works are small scale occurring within an existing well established
irrigation system in a highly modified agricultural landscape, away from settlements and
sensitive receptors. Potential negative construction phase environmental impacts are typical
for irrigation rehabilitation and include: (i) soil and water contamination from petroleum
products and hazardous materials; (i) sediment disposal during canal rehabilitation
activities, including disposal of excavated sediments and other materials from irrigation
canals, drainage collectors and the settling basin; (iii) construction and domestic waste and
spoil disposal; (iv) air pollution from fugitive dust; (v) noise and vibration; (vi) hydrology
impacts; (vii) impacts on protected areas, flora and fauna; (viii) community disturbance and
safety; and (ix) health and safety risks to workers and residents; and (x) impacts on PCRs.
These potential impacts are typically localized, short-term and small scale, and can be
successfully minimised through typical good construction and sediment disposal practices.

1. Petroleum Products and Hazardous Materials
185. Inappropriate transportation, storage, use and spills of petroleum products and

hazardous materials during construction can cause soil, surface and groundwater
contamination. To prevent this, the following mitigation measures will be implemented:
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(i A hazardous materials handling and disposal protocol that includes spill
emergency response will be prepared and implemented by contractors.

(ii) Storage facilities for fuels, oil, chemicals and other hazardous materials will
be within secured areas on impermeable surfaces provided with dikes, and
at least 50 m from drainage structures and important water bodies.

(iii) Suppliers of chemicals and hazardous materials must hold proper licenses.

(iv) A licensed company will be hired to collect, transport, and dispose of any
hazardous materials in accordance with relevant GoT regulations and
requirements.

(V) Vehicles and equipment will be properly maintained and refueled in
designated service areas on impermeable surfaces provided with oil traps, at
least 50 m from drainage structures and important water bodies.

2. Sediment Disposal

186. The Project will excavate an estimated 699 million m® of sediments from inter-farm
canals and 1,097 million m® of sediments from inter-farm drainage collectors (Table 10), and
1.02 million m*® of sediment from on-farm drainage collectors (Table 11). In addition,
excavation for the settling basin will generate an additional estimated 2,000,000 m® of
alluvial sand and gravel.

187. Inappropriate disposal of excavated sediment may cause loss of farmland, damage
to streams and wetlands, or flooding or hydrological changes in rivers and streams. To
prevent this the following mitigation measures will be implemented:

(i) Procedures for sediment disposal will be developed in detail during the
detailed design stage in consultation with local WUAs and FAs. Unless
otherwise specified:

a. Sediments excavated from the main canals, other canals, and drain
not far from the Pyanj River would be transported and dumped into
the bed of Pyanj River which would remove these sediments slowly
with the river flows during high flows;

b. sediments removed from canals and drainage collectors away from
the river will be deposited and leveled into berms running adjacent to
one or both sides of the canals and collectors; and

c. sediments from the sediment excluding basin will be trucked and
used to strengthen flood protection works along the Pyanj River.

(i) No sediment disposal will be allowed on active farmland, streams or
wetlands.

188. Disposal of sediment excavated from canals into berms running adjacent to the
canals is an already occurring practice in the CIS. Disposal of sediment from the excavation
of the settling basin on the banks of the Pyanj River will help reinforce existing flood
protection works, and due to the barren nature of the alluvial fan in the area of the intake,
will have no negative impacts on either flora or fauna. This area is beyond the border
security control fence, and is uninhabited, so there will be no social impacts. In addition,
given the very small amount of sediment to be deposited compared to the amount of
sediment carried by the Pyanj River, and the constantly shifting nature of the alluvial fan,
there will be no negative impacts on river hydrology.
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3.

Waste, Spoil and Wastewater

189. Inappropriate disposal of construction wastes, domestic waste, spoil and
wastewater may negatively impact soil and surface and ground water quality. However,
construction sites will be limited to pump stations and canal junctions, and relatively little
construction wastes and spoil will be generated. Nonetheless, the following mitigation
measures will be implemented:

Waste

Littering by workers will be prohibited.

Domestic waste containers will be provided at all work sites. Domestic waste
will be collected on a regular basis by and transported for recycling, reuse, or
disposal at a licensed landfill, in accordance with relevant GoT regulations
and requirements.

Construction waste debris will be reused or recycled to the extent possible.

Construction waste dumpsters will be provided at all work sites. Construction
waste will be collected on a regular basis by a licensed waste collection
company and transported for recycling, reuse, or disposal at a licensed
landfill, in accordance with relevant GoT regulations and requirements.

Waste incineration at or near construction sites is strictly prohibited.

There should be no final waste disposal at construction sites. Contractors will
be held responsible for proper removal and disposal of any significant
residual materials, wastes, and contaminated soils that remain on the site
after construction.

Construction Spoil

Excavated spoil will be backfilled onsite to the extent possible. Excess spoil
that cannot be used on-site will be transported to an approved spoil disposal
site. No spoil will be deposited on agricultural fields.

Wastewater

Adequate temporary sanitary facilities and ablutions will be provided for
construction workers. Toilets will be equipped with storage tanks. Tanks will
be pumped out on an as needed basis, and the effluent will be transported
for treatment by the local sanitation department.

Construction site wastewater (if any) will be directed to temporary detention
and settling ponds.

Areas where construction equipment is being washed will be equipped with
water collection basins and sediment traps.

Fugitive Dust

190. Construction activities, traffic on access roads and cement works may generate
localized fugitive dust. Pollution will be minor, short term and localized, and construction
sites (e.g. control gates) are typically isolated and far from sensitive receptors. Nevertheless,
to minimize dust emissions, the following mitigation measures will be implemented:

(i)

Construction materials (sand, gravel, and rocks) and spoil materials will be
transported by trucks covered with tarpaulin.
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(ii) Access roads and construction sites near settlements will be sprayed with
water when required to suppress dust emissions.

(iii) All vehicles (e.g. trucks, heavy machinery) will comply with national vehicle
regulations and emission standards.

5. Noise and Vibration Impacts

191.  There will be some noise generated by construction activities at control structures, at
the settling basin and during canal sediment excavation. These activities will typically be
short-term in duration and will not be near settlements. In addition, pump station
rehabilitation will take place within the existing buildings, and noise generation will be
minimal. However, some activities such as sediment removal from canals or repair of
structures may take place in or near residential areas. In addition, transport vehicles can
generate noise levels in or adjacent to settlements. To minimize noise impacts the following
mitigation measures will be implemented:

(i) Time and Activity Controls:

a. Construction activities will be prohibited between 22:00 to 06:00
hours at sites within 100 m of residential areas.

b. Construction activities will be prohibited between 18:00 to 08:00
hours at sites within 150 m of sensitive areas such as schools or
medical facilities.

c. High noise construction activities (e.g. aggregate crushers) will not be
allowed near residential or sensitive areas.

(i) Equipment Source Controls:

a. Equipment will have appropriate intake silencers, exhaust systems
and (where relevant) engine enclosures.
b. Regular equipment maintenance will be undertaken.

(iii) Site Controls:

a. When construction activities are near residential or sensitive areas
high noise activities will be placed as far from the sensitive area as
practical, and noise barriers will be used if necessary.

(iv) Community Awareness:

a. Public notifications of construction operations will incorporate noise
considerations, and the GRM for making complaints will be explained.

(V) Compliance with Standards:
a. Construction activities will comply with GoT standard SanPin
2.2.4/2.1.8.562-96, n.5.3.1.
6. Hydrology Impacts

192. There will be no works undertaken at the CIS intake and no changes to the
hydrology of the Pyanj River or increased flooding. No associated mitigation measures are
required.

7. Protected Areas, Flora and Fauna
193. All works are being undertaken within an existing well established irrigation system

in a highly modified agricultural landscape. There are no known rare or endangered flora or
fauna or protected areas that will be negatively affected by construction activities. A few
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planted trees along canals may be affected by rehabilitation activities, but these have little
value. Nonetheless, to minimize negative impacts:

(i) Care will be taken to avoid impacts on trees along canals and collectors
during sediment excavation. Contractors should avoid tree removal unless
absolutely necessary.

8. Community Disturbance and Safety

194. Project construction has the potential to cause some community disturbance such
as interruption of irrigation service, traffic congestion or delays, access disruptions (during
canal rehabilitation), and public safety risks from construction activities, heavy vehicles and
machinery traffic.

Interruption of Irrigation Service

(i) CIS modernization works will be scheduled during the non-irrigation season
(October to March).

Access to Public Services, Private Properties and Businesses

(i) Contractors shall take measures to minimize disruption of access to private
properties and businesses where possible.

(i) If access across canals is disrupted, alternative temporary crossing will be
provided and subsequently good quality permanent access will be provided.

Traffic and Public Safety

195. The main project activity would be construction of sediment excluding basin close to
Chubek Main Canal Head Regulator. While sand and aggregate will be locally available
from the river bed, about 10,500 tons of cement, and 3,600 tons of steel will need to be
transported to the site during the 2.5 years construction period.

196. The road leading to the proposed construction site is small and passes through
congested and populated areas with bazaar, schools, hospitals, and other public places
along the road. In the last reaches, there are mud houses along the road which are likely to
be damaged with vibration of heavy truck going on the road. Transportation of huge
quantities of cement and steel on this road would pose safety risk which needed to be
clearly identified and a mitigation plan needs to be prepared.

197. A route study was, therefore, carried out to identify the most appropriate route to
transport construction materials from the potential source sites: Dushanbe for steel and
cement, and Vahdat and Yavan for cement. The routes are shown on Figure 32, Figure 33
and Figure 34; and information on the routes given in Table 24 indicated that up to
Hamadoni, there is national highway and there are no constraints for the movement of 30
ton vehicles. From Hamadoni to the sediment excluding basin construction site, there are
two alternate routes. The first route (Figure 35) is the main road which is used by all types
of vehicles. Most of the road is asphalted. This road passes through Ogmazor, Tudaboyon,
Tugul, and Chubek villages and along its sides are located schools, hospital, and other
community facilities. Hence, large vehicles passing on this road would pose an imminent
safety risk. In addition, major investments will be required if this road is to be used for
transportation of the construction materials. These costs include $100,000 for repair of a
bridge to increase its capacity from 10 tons to 30 tons, $15,000 for realignment, and $5,000
for sign boards and information campaign.
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198. The alternate route (Figure 36) is along the flood embankment of Pyanj River and it
does not pass through any major settlement. This is, however, a gravel road but is suitable
for up to 30 ton trucks. This route will need realignment at some locations estimated at
$60,000, and sign boards and information campaign estimated at $5,000. The road along
the flood embankment is, therefore, recommend for transportation of construction materials
for the sediment excluding basin.

Figure 32: Dushanbe-Hamadoni Route for Transport of Construction Materials
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Figure 33: Vahdat-Hamadoni Route for Transport of Construction Materials
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Figure 34: Yavan-Hamadoni Route for Transport of Construction Materials
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Figure 35: Hamadoni - Construction Site Route for Transport of Construction
Materials, Route 1

Figure 36: Hamadoni - Construction Site Route for Transport of Construction
Materials, Route 2
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Table 24: Route Options for Transportation of Construction Materials

Route up to Hamadoni
. Dushanbe- Vahdat-Nurek- Yavan-Nurek-
No. Information Vahdat-Nurek- Danghara- Danghara-
Danghara- Hamadoni Hamadoni
Hamadoni

1 Total length of the route, km 155.1 133.4 124.6

2 Location of important infrastructure | Bridges-20 (good | Bridges-18 (good Bridges-21 (good
(settlements, schools, hospitals, offices, condition), condition), condition), Tunnel-
bazaars, bridges, road crossings etc) Tunnels-2 (good), | Tunnels-2 (good), 1 (good),

Settlements-48. Settlement-36, No | Settlement- 32, No
No limit on cargo limit cargo up to limit on cargo up
up to 30 tons 30 tons to 30 tons

3 | General total width of the road and width of the 8-12 meters 8-12 meters 8-12 meters
pavement with the widths at narrow sections

4 | Surface condition of the road (asphalted, Asphalted, Asphalted, Asphalted,
concretes, gravel, mud etc) at various sections throughout throughout throughout

5 | Estimated maximum capacity of the truck | Maximum truck Maximum truck Maximum truck
which could safely pass on the route without or | capacity 30 tons. capacity 30 tons. capacity 30 tons.
with any improvement. Specify  improved | No improvement No improvement No improvement
required to pass high capacity trucks required required required

6 | General condition of the road with needed Good, no Good, no Good, no
improvement(s) (together with rough estimated improvement improvement improvement
cost) including initial improvement, normal required required required
and/or occasional maintenance, and the
terminal maintenance to leave the road in
condition not worse than the original

7 | Propose improvements with estimated cost | No improvement No improvement No improvement
for non-road works required required required required

Route from Hamadoni to Sediment Excluding Basin
No. Information Construction Site
Across the settlement Across the outpost

1 Total length of the route, km 8.93 10

2 | Location of important infrastructure Brigde-2 nos, Mosque-1 no, Bridge -1,
(settlements, schools, hospitals, offices, Settlements: Ogmazor, Border outpost
bazaars, bridges, road crossings etc) Tudaboyon, Tugul, Chubek

3 | General total width of the road and width of the 3.5-5 meters 3.5-5 meters
pavement with the widths at narrow sections

4 | Surface condition of the road (asphalted, | Asphalt road to Chubek Canal Gravel road
concretes, gravel, mud etc) at various sections Office, and then gravel road

5 | Estimated maximum capacity of the truck [ Upto 10 tons (bridge should be Up to 30 tons
which could safely pass on the route without | repaired at Dehkanabad Canal
or with any improvement. near Chubek Office)

6 | General condition of the road with needed Condition is satisfactory (At Condition is satisfactory
improvement(s) including initial improvement, [ some places, roadway should (in some places should
normal and/or occasional maintenance, and be to aligned) be to align the roadway)
the terminal maintenance to leave the road in
condition not worse than the original

7 | Propose improvements with estimated cost | Repair of the bridge-$100,000, Alignment the roadway-
for non-road works (like sign boards, Realignment of the roadway- | $60,000; Sign boards and
information campaign etc.) required $15,000; Sign boards and information campaign-

Information campaign-$5,000 $5,000
199. Following is recommended for final route selection and for general transport
operations:

(i Transportation routes and delivery schedules will be further refined during

detailed design in coordination with local officials.
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(ii)

(i)

Warning signs and cones will be installed along roads adjacent to
construction sites or canals under rehabilitation to protect workers and road
users. Safety flaggers will be used if appropriate. During evening
construction warning lights will also be used.

Applicable speed limits will be strictly followed. In addition, vehicles
transporting construction materials or wastes will further slow down and will
not use their horn when passing through or nearby sensitive locations such
as residential communities, schools and hospitals.

Public access to construction sites and other areas of danger will be
restricted and temporary barriers installed.

Worker Occupational Safety and Health

200. Construction may cause physical hazards to workers from noise and vibration, dust,
handling heavy materials and equipment, falling objects, work on slippery surfaces, and
electric, fire and chemical hazards. To minimize OSH hazards:

201.
Project.

(i)

(i)
(i)

A construction phase OSH plan will be developed by the LIC EHSS expert.
The OSH Plan will:

Identify and minimize the causes of potential hazards to workers.
b. Implement appropriate safety measures.

c. Ensure the provision of adequate type and number of fire
extinguishers and first aid facilities onsite.

d. Provide training to workers on OSH and emergency response,
especially with respect to using potentially dangerous equipment.

e. Ensure that all equipment is maintained in a safe operating condition.

f. Ensure that material stockpiles or stacks, such as, pipes are stable
and well secured to avoid collapse and possible injury to workers.

g. Provide appropriate personal protective equipment (PPE) to workers
to minimize risks, including ear protection, hard hats and safety boots,
and post adequate signage in risk areas.

h. Provide procedures for limiting exposure to high noise or heat
working environments in compliance with GoT standards.

i. Provide training to workers on the storage, handling and disposal of
hazardous wastes.

Each contractor will be responsible for implementing OSH plan.

Contractors will be required to be in full compliance with GoT OSH
requirements in the Labour Code, the Occupational Safety Law and Norms
and Rules on Occupational Safety.

In addition, the following standards related to youth workers will be applied by the

(i)

Minimum Age of Employment (as per the ILO Convention No. 138)

The minimum age for admission to employment or work in any occupation
shall not be less than the age of completion of compulsory schooling and, in
any case, shall not be less than 15 years.
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The minimum age for admission to any type of employment or work which by
its nature or the circumstances in which it is carried out is likely to jeopardize
the health, safety or morals of young persons shall not be less than 18 years.

(ii) Minimum Age of Employment (as per the IFC Performance Standard 2
‘Labour & Working Conditions’)

The client will identify the presence of all persons under the age of 18.
Where national laws have provisions for the employment of minors, the client
will follow those laws applicable to the client. Children under the age of 18
will not be employed in hazardous work. All work of persons under the age of
18 will be subject to an appropriate risk assessment and regular monitoring
of health, working conditions, and hours of work.

10. Physical Culture Resources

202. There are no known PCRs within the areas were works will be undertaken.
Nonetheless, to address any chance PCR finds that occur during construction, a chance
find procedure will be in place:

(i) construction activities will be immediately suspended if any PCRs are
encountered;

(i) destroying, damaging, defacing, or concealing PCRs will be strictly prohibited
in accordance with GoT regulations;

(iii) the local Cultural Heritage Bureau will be promptly informed and consulted;
and,

(iv) construction activities will resume only after thorough investigation and with
the permission of the local Cultural Heritage Bureau.

E. Anticipated Operation Phase Impacts and Mitigation Measures

203. Project operation is expected to result in minimal potential negative environmental
impacts, the most significant being the risk of inappropriate disposal of sediment from the
settling basin.

1. Sediment Disposal

204. Operation of the sediment excluding basin will generate from 150,000 to 200,000
million m® of sediment per year. At the end of each irrigation season, the collected
sediments will be removed by excavator and bulldozer, and trucked to disposal areas.
Inappropriate sediment disposal could lead to loss of productive farmland, ecological
impacts, or hydrological and flooding impacts. To mitigate these potential impacts:

(i) A major part of the sediments excavated from the sediment excluding basin,
main canals, and other canals and drains close to the Pyanj River will be
used to strengthen the flood protection embankment. The remaining
sediments will be transported to and disposed of in the river which would be
subsequently removed by the river flows, mainly during the high flow season;

(ii) Detailed procedures and identification of suitable locations for sediment
disposal will be developed during the implementation stage in consultation
with local WUAs and FAs.

(iii) No sediment disposal will be allowed on active farmland, streams or
wetlands.
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205. Disposal of sediment from the excavation of the settling basin on the banks of the
Pyanj River will help reinforce existing flood protection works, and due to the barren nature
of the alluvial fan in the area of the intake, will have no negative impacts on either flora or
fauna. This area is beyond the border security control fence, and is uninhabited, so there
will be no social impacts. In addition, given the very small amount of sediment to be
deposited compared to the amount of sediment carried by the Pyanj River, and the
constantly shifting nature of the alluvial fan, there will be no negative impacts on river
hydrology.

2. Hydrology Impacts

206. Project operation will not result in any change to the hydrology of the Pyanj River or
increased flooding. No associated mitigation measures are required.

3. Wastewater

207. Project operation will not result in any significant quantities of wastewater.
Modernized pumping stations will be equipped with appropriate toilets with septic tanks.

4, Solid Waste

208. Pump station operation will results in small qualities of domestic waste and some
hazardous waste products such as waste oil and solvents. To mitigate potential impacts:
Solid Waste
(i) Littering by workers will be prohibited.

(ii) Waste containers will be provided at all modernized pump stations. Waste
will be collected on a regular basis by and transported for recycling, reuse, or
disposal at a licensed landfill, in accordance with relevant GoT regulations
and requirements.

Hazardous Waste

(i) A hazardous materials handling and disposal protocol that includes spill
emergency response will be prepared and implemented by pump station
operators.

(ii) Storage facilities for fuels, oil, chemicals and other hazardous materials will

be within secured areas on impermeable surfaces provided with dikes, and
at least 50 m from drainage structures and important water bodies.

(iii) Suppliers of chemicals and hazardous materials must hold proper licenses.

(iv) A licensed company will be hired to collect, transport, and dispose of any
hazardous materials in accordance with relevant GoT regulations and
requirements.

(V) Vehicles and equipment will be properly maintained and refueled in
designated service areas on impermeable surfaces provided with oil traps, at
least 50 m from drainage structures and important water bodies.

5. Noise
209. Noise sources from project operation will be minimal, as pump equipment, the main

noise source, are contained within buildings. In addition, low noise pumps will be utilized.
No addition mitigations are required.
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6. Community Disturbance and Safety

210. Project operation will pose minimal threats to the local communities. To ensure
safety at pumps stations:

() Pump stations will be fenced and signed to restrict public access.
7. Worker Occupational Safety and Health

211. Pump station operation may pose a risk to workers from noise and vibration, dust,
handling heavy materials and equipment, falling objects, work on slippery surfaces, and
electric, fire and chemical hazards. To minimize OSH hazards:

(ii) An operation phase OSH plan will be developed by the LIC EHSS expert.
The OSH Plan will:
Identify and minimize the causes of potential hazards to workers.
b. Implement appropriate safety measures.

c. Ensure the provision of adequate type and number of fire
extinguishers and first aid facilities onsite.

d. Provide training to workers on OSH and emergency response,
especially with respect to using potentially dangerous equipment.

e. Ensure that all equipment is maintained in a safe operating condition.

f. Ensure that material stockpiles or stacks, such as, pipes are stable
and well secured to avoid collapse and possible injury to workers.

g. Provide appropriate personal protective equipment (PPE) to workers
to minimize risks, including ear protection, hard hats and safety boots,
and post adequate signage in risk areas.

h. Provide procedures for limiting exposure to high noise or heat
working environments in compliance with GoT standards.

i. Provide training to workers on the storage, handling and disposal of
hazardous wastes.

(iii) Each pump station operator will be responsible for implementing OSH plan.

(iv) Each pump station operator will be required to be in full compliance with GoT
OSH requirements in the Labour Code, the Occupational Safety Law and
Norms and Rules On Occupational Safety.

F. Anticipated Positive Operation Phase Impacts

212. Potential positive operation phase impacts are significant, widespread and long-term,
and include:

increased CIS water supply capacity;

— increased agriculture production;

— modernization and climate-proofing of CIS infrastructure;
— improved energy efficiency of CIS pump stations;

— decreased CIS O&M requirements and costs; and,

— improved farm management and water use capacities.
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G. Summary of Anticipated Impacts of Proposed Interventions

213. A summary of anticipated environmental impacts of the proposed interventions is
given in Table 25below

Table 25: A Summary of Anticipated Impacts

Impact
No. Proposed Intervention Short/ Positive | Direct/ Time of
Long-Term | /Negative | Indirect Impact
A. Project Interventions |
1. Establishment of RBO Long term Positive Indirect | During project
operation
2. Proposed cropping pattern Long term Negative | Indirect | During project
operation
3. Proposed higher cropping intensity Long term Negative | Indirect | During project
operation
4. Climate-proofing of irrigation and drainage Long term Positive Indirect | During project
system operation
5. Construction of sediment excluding basin Short term Negative | Direct During project
implementation
Sediment excluding basin Long term Positive Direct During project
operation
6. Modernization of selected pumping stations | Short term Negative | Direct During project
implementation
Modernized pumping stations Long term Positive Direct During project
operation
7. Improving farm and water use management | Long term Positive Direct During project
capacities operation
8. Capacity development of field offices Long term Positive Direct During project
operation
9. Improved O&M practices Long term Positive Direct During project
operation
B. Proposed Environmental Interventions |
10.. Environmental monitoring Short term Positive Direct During
construction
11. Grievances and redress mechanism Short term Positive Direct During
construction
12. Transportation management of construction | Short term Positive Direct During
materials construction
13. Environmental training and capacity Short term Positive Direct During
development construction
14. Good construction and sediment disposal Short term Positive Direct During
practices construction
15. Work occupational safety and health Short term Positive Direct During
construction

H. Potential Accumulative Impact

214. Overall, the Project will have a significant positive long-term wide-spread socio-
economic impact through increased farm incomes in the CIS area. Cooperation among
Afghanistan and Tajikistan sharing the watershed of the Pyanj River will facilitate better
management of water resources and minimal damage from the water-related natural
disasters including mudflows, and floods. The environmental management procedures
recommended for monitoring during project implementation will ensure that all negative
impact are adequately prevented and/or mitigated

215. As the Pyanj River water is shared by a number of riparian countries according to
agreed share and pattern of flows, the proposed interventions will not affect other countries.
The sharing of hydro-meteorological information among the basin countries will facilitate
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more efficient management of water resources and prevention of negative impacts and
natural disasters.
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Vil. ALTERNATIVE ANALYSIS

216. An analysis of Project alternatives was undertaken during the feasibility stage to
determine the most financially and technically feasible way of achieving the Project
objectives.

A. No Project Alternative

217. If the Project is not implemented the CIS’s water supply capacity and efficiency will
continue to decline. Agriculture productivity will not be increased, WRM capacity will not be
improved, WRM infrastructure will not be modernized, and farm management and water use
capacities will not be increased. Overall, farm incomes in the CIS of the PRB will not be
increased. For these reasons, the “no project” alternative is considered unacceptable.

B. Modernization of Existing CIS Versus New Irrigation System

218. Modernization of the existing CIS is preferable to construction of a new irrigation
system:

i) The proposed Project has limited available financial resources (see Table
16). Modernization of the existing system is far more cost effective than
construction of a new system. Further, there is not sufficient budget
available for construction of a new system, which would costs orders of
magnitude more that the proposed Project budget.

ii) From an environmental perspective, rehabilitation of the existing system will
have a much lower environmental impact than construction of a new system
in terms of land required, dust and noise during construction, and disruption
of irrigation services.

C. Sediment Control
219. Two options were considered for diverting sediment from entering the CIS network:

Option 1: Sediment Excluding Basin — Sediment excluding basin and
associated machinery (excavator, trucks) to remove sediment, as described
in Chapter Ill.

Option 2: Sediment Excluding Basin plus New Intake Weir and Pre-
settling Basin - A more complete solution incorporating a pre-settling
basin, settling basin, and a new intake.

The current intake does not have any sediment control functions, nor does
the head regulator. A new intake weir with stoplogs could be used to control
the bed material entering into the canal during high flood and high sediment
concentration periods by diverting the flow back to the Pyanj via a return
channel. In addition a pre-settling basin would be established which could
be hydraulically flushed to remove collected sediment. A culvert would
connect the new intake with the pre-settling basin in order to ensure
hydraulic efficiency. This option would also allow for continuous sediment
removal from the main settling basin using a suction dredger.

220. Option 1 can be considered a partial solution, while Option 2 is a more complete
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long-term solution. The cost for Option 1 is estimated at $10.3 million (construction cost,
machinery and first year of operation and sediment removal). The cost for Option 2 is
estimated at $25 to $30 million, and is not feasible as it is beyond the available budget for
sediment control. Therefore Option 1 was selected.

D. Pumping Station Rehabilitation

Pump stations could be demolished and completely reconstructed. However, although
equipment needs to be replaced, the buildings are in relatively good shape, and only require
repairs. Therefore it was decided to rehabilitate rather than reconstruct pumping stations.

E. Overall Alternative Analysis

221. Based on the overall analysis of alternatives and given the available financing, the
Project has selected the most appropriate approach to modernization of the CIS.
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Vill. INFORMATION DISCLOSURE AND PUBLIC CONSULTATION

A. Tajikistan and ADB Requirements for Public Consultation
1. Tajikistan Requirements

222. The Law on Environmental Protection proclaims the right of citizens to live
in a favorable environment and to be protected from negative environmental impacts.
Citizens also have the right to environmental information and to participate in
developing, adopting, and implementing decisions related to environmental impacts (Article
13). The latter is assured by public discussion of drafts of environmentally important
decisions. Public organizations have an obligation to take citizens’ comments and
suggestions into consideration.

223. The Law on Ecological Expertise defines public participation requirements,
referred to as Public Ecological Expertise (PEE). According to the Law PEE of economic
activities and projects which can negatively impact the environment can be carried out by
any public organization or citizen. They have right to receive information on results of the
State Ecological Expertise (SEE), and the PEE findings should be taken into consideration
during the SEE decision making process. Public organizations which undertake PEE should
inform the affected population as to the PEE process, results and findings.

2. ADB Requirements

224. ADB’'s SPS has specific requirements for information disclosure and public
consultation. Information disclosure involves delivering information about a proposed project
to the general public and to affected communities and other stakeholders, beginning early in
the project cycle and continuing throughout the life of the project. Information disclosure is
intended to facilitate constructive engagement with affected communities and stakeholders
over the life of the project.

225. In order to make key documents widely available to the general public, the SPS
requires submission of a finalized EIA for Category A projects, and a final IEE for Category
B projects, to ADB for posting on the ADB website. The SPS requires that borrowers take a
proactive disclosure approach and provide relevant information from environmental
assessment documentation directly to affected peoples and stakeholders.

226. The SPS also requires that the borrower carry out consultation with affected people
and other concerned stakeholders, including civil society, and facilitate their informed
participation.

B. Project Public Consultation and Information Disclosure

227. Public consultation and information disclosure was undertaken in three districts in
March 2015: Vose (11 March), and Farkhor and Hamadoni (both on 14 March). The Vose
meeting covered both Vose and Kulob, and participants from Kulob were provided with
transport to the meeting. The meetings were organized with support from local authorities
(Hukumats and Jamoats) as well as ALRI regional and district departments.

228. The three meetings were attended by a total of 117 persons (of which 109 formally
signed in). Participants represented Water Users Associations (WUAs), Farmer
Associations (FAs), village leaders and farmers from communities benefiting from the CIS,
local authorities and ALRI local branches. Meeting participants are summarized in Table 26.
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Table 26: Breakdown of Participants in the Public Consultation Meetings by District

Number of
District participants as per Actual number of
sign-in sheets participants
Vose (including Kulob representatives) 41 41
Hamadoni 34 40
Farkhor 34 34
Total: 109 117

229. The meetings were opened by the local authorities, and after introducing the PPTA
team and the Project the floor was given to the team. In Vose District the meeting was
opened by the Head of the Regional Irrigation Authority, Mr. Mahsuddinov A; in Hamadoni
District by the Head of Dashti Gulo Jamoat, Mr. Orifov M.; and in Farkhor by the Head of the
District Land Reclamation and Irrigation Department, Mr. Ashurov K.

230. The agenda for the meetings was as follows:

- Project Overview — Rangina Nazrieva, International Resettlement and
Indigenous Peoples Specialist.

- Briefing on the Project Components — Sunatullo Bedoriev, Agriculture
Specialist.

- Social and Gender Impact Briefing - Alla Kuvatova, Social and Gender
Specialist.

- Environmental Impact Overview — Ashley Bansgrove, International
Environmental Specialist.

— Questions and Answers Discussion Period.

- Wrap-up — Ashley Bansgrove, International Environmental Specialist.

231. A two page Project Brief in Tajik was distributed to the audience and a number of
copies were left in Jamoat offices for dissemination among the WUAs and Women’s Groups.
CIS maps (A 3 format) were distributed to the WUAs representatives after the meeting. An
A1 format CIS map was displayed during the presentations so as to better explain the
Project components.

232. Figure 37, Figure 38 and Figure 39 presents photographs from the three meetings,
while Appendix IV presents the completed sign-in sheets, Project Briefing in English and
Tajik, and environmental presentation briefing notes.

233. Issues raised by participants can be categorized into two groups: i) general
comments/issues typical for, and raised by, participants from all four districts; and ii) site-
specific comments/issues. Table 27 summarizes the results of the consultations in all three
locations. Overall there is very strong support for the Project, and most questions focused
on how to maximize Project benefits for end-users.
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Figure 37: Public Consultation Photographs, Vose District (Vovering Vose and
Kulob).

A total of 41 participants attended the public
consultation in Vose.

Detailed discussion amongst participants.

Source: PPTA consultants.

Figure 38: Public consultation photographs, Hamadoni District.

A total of 42 participants attended the public
consultation in Hamadoni.

PPTA consultant Sunatulo Bedoriev provides
an overview of the Project components.

Source: PPTA consultants.

Figure 39: Public Consultation Photographs, Farkhor District.

A total of 34 participants attended the public
consultation in Farkhor.

Presentation by PPTA team.
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Source: PPTA consultants.
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Table 27: Summary of Public Consultation Meetings

Participant comments and suggestions

Team response / How the Project will respond

General Comments and Suggestions

Most of the participants are in favor of the
project. Participants said population in
general supports the project because it will
benefit local communities and farmers.

Positive feedback is appreciated.

Is it envisaged to clean the main canal from
Hamadoni up to Vose district or will it be
farmers’ responsibility to clean it? Who will
be in charge for further maintenance of the
canal?

Is cleaning of inter-farm and on-farm canals
envisaged in the Project? Canals are silted
and their efficiency decreased significantly.
Every year around 500 kg of sand is dug up
from the canals by every farmer. Currently
the canal and its shoulders in Guliston
village of Vose are full of sand, because the
canal is 10 km long before it reaches the
inter-farm canal and farmers don’t have the
capacity to clean it. It is suggested to
prioritize cleaning of canals based on
certain criteria to allow early cleaning of
priority canals.

Drainage and collector network is silted and
needs cleaning. It negatively impacts land
productivity, because results in increasing
the ground water level and salinization.

Responsibility for cleaning and maintaining the main canal
and inter-farm canals rests with the ALRI local entities. In
coordination with ALRI, the Project is proposing to clean
of inter-farms and on-farm canals, as well as drainage and
collector networks including on-farm drainage collectors.
Details will be identified at a later stage and will be
communicated to the affected communities at that time.
Please be aware that resources are limited, and will be
directed at priority areas.

There are also ongoing discussions with regards to
financing and procurement of machinery for maintenance
and cleaning of canals.

Will the Project cover Pyanj River basin
only or it is possible to expand it to Surkhob
River as well?

The Project covers four districts within the Pyanj River
basin served by the CIS (Farkhor, Vose, Hamadoni and
Kulob).

The project has been waited for too long. It
is suggested to speed-up the Project.

Is it possible to allocate some funding to
clean the canals before agricultural season
starts? None of the inter-farm canals are
cleaned and WUAs do not have machinery
for cleaning the canals.

The Project is currently at the conceptual preparatory
stage and still needs to undergo detailed design. Project
preparation is a process which takes time, though all
parties understand the need for the Project and are
proceeding quickly and on schedule.

Will the Project cost repaid by farmers? Is it
like a credit for farmers?

The Project is funded by the ADB and the Government of
Tajikistan, and farmers will not be expected to repay the
expenses for cleaning the canals and other costs.

WUAs located downstream have problems
accessing irrigation water. They only
harvest 1 yield of wheat a year. Nothing
else can be grown due to lack of water.

The objective of the Project is modernization of the CIS,
including restoring the water capacity to Soviet era levels.

Is the ground water status of lands to be
controlled under this Project? If not, there is
a risk of negative environmental impacts
when the lands groundwater increases,
they turn into the wetland.

Yes, the Project considers various factors, including the
groundwater level. Improvement of the collector and
drainage system will help address water logging issues.

Where the Project will be administratively
located?

The Project will be implemented by the MEWR
(Component 1) and ALRI (Components 2 and 3).
Administratively it will be based in Dushanbe.
Implementation arrangements are still under discussion
and will be finalized by the end of Project preparation TA.
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Participant comments and suggestions

Team response / How the Project will respond

There are ongoing discussions and
disputes on water metering/measuring.
Farmers and ALRI entities have to be clear
how much water they receive and have to
pay for. The Project is very timely.

The Project proposes to rehabilitate/install water-meters
throughout the CIS, and this will help minimize disputes
and facilitate collection of water fees based on the actual
amount of water farmers receive.

Will the water be supplied only during the
agricultural season or throughout the year?
Will farmers have access to water all year
round?

The ALRI representative responded: “It is possible,
probably for the gravity fed irrigation areas as well as for
some of the pump fed canals. You should, however
consider that the water fees will be paid accordingly.”

Who will be in charge for Project
implementation?

There were cases when projects did
nothing, except painting the gates and
distribution points/structures and called it
rehabilitation of the irrigation system. When
you say modernization, does this mean the
same? Please ensure the quality of the
works. Please, ensure monitoring and
supervision of the Project to avoid misuse
of the Project funds.

The Project will be implemented by the MEWR
(Component 1) ALRI (Components 2 and 3).

The Project will be implemented according to ADB
standards and national legislation, including equipment
procurement.

There will also be a Grievance Redress Mechanism
(GRM), as was explained earlier. This mechanism will
enable stakeholders to formally raise issues, problems
and complaints, including the misuse of funds under the
Project. The details of the GRM, including the contacts
and address will be communicated widely within the
affected communities.

Will the water fee change as a result of
construction of the settling basin.

The water fees are not supposed to change as a result of
the settling basin construction. The fees are set by the
Antimonopoly Committee for the regions and are not
based on Project construction activities.

The sediments/sand dug out the canals
occupies large areas of land.

The Project will be developing a settling basin near the
intake. Once operational it is expected to significantly
reduce the amount of sediment entering the CIS. This will
also reduce wear and tear on pumps.

Is it possible to spend funding first on
cleaning drainage and collector systems
and then construct the settling basin?
Farmers then will benefit more from Pyan;
river water for irrigation purposes.

The need to clean drainage and collectors is understood,
and the works will start after the Project design is
prepared in detail and approved by the Government of
Tajikistan and the ADB.

It would be good if the Project purchase
machinery for the WUAs, at least for some
of the associations based on the selection
criteria.

Noted. Funding for the provision of machinery has not yet
been finalized, nor have procedures for allocation of
machinery.

Is it possible that the funding for cleaning
the drainage and collector system is paid
directly to farmers or associations?

Unlikely, but procurement procedures for canal cleaning
are currently under development.

Women are usually involved in the cleaning
of on-farm canals. It is suggested to
consider arrangement of incentives for
women to participate in the Project
activities.

Noted. The Project will include a Gender Action Plan
(GAP) that will promote participation of women in the
Project activities.

It is suggested to provide some incentives
for farmers to clean the on-farm canals.

Noted. Procurement procedures for canal cleaning are
currently under development.

It is suggested to arrange regular
consultations within the Project to receive
feedback from communities.

Additional consultations will be strongly encouraged,
especially during the Detailed Design stage. All the
comments and suggestions from this Public Consultation
will be communicated to the PPTA Team.

WUAs have to deal with cleaning the canals
from sand some twice a year, but they don’t
have equipment and machinery. The

excavators and other machinery are paid to

Noted. Funding for the provision of machinery has not yet
been finalized, nor have procedures for allocation of
machinery.
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Participant comments and suggestions

Team response / How the Project will respond

be transported and separately for the
cleaning. Is it possible to provide WUAs
with machinery/equipment to clean canals?

There are number of drainage and
collectors passing through the villages in
Hamadoni District. They are silted and it
results in increased infectious diseases
borne by the waterlogging. They should be
cleaned

Noted. In all 4 districts the Project is proposing to clean
main canals, inter-farms and on-farm canals, and
drainage and collector networks, including on-farm
drainage collectors. Please be aware that resources are
limited, and will be directed at priority areas.

It is suggested to support farmers to revise
the water fees to account for water losses.
We still pay the fees in full, while we receive
less water.

Noted. However, this is likely beyond the scope of the
Project.

If possible to provide funding for key
personnel of the WUAs

Noted. However, this is likely beyond the scope of the
Project.

Provision of small agricultural machinery,
fruit/vegetable drying equipment, milk
processing equipment to help farmers to
enhance production

Noted. Under component 3 the Project is proposing to
include activities and investments that will improve farm
management and water use capacities (including crop
productivity and farm income). Please be aware that
resources are limited, and most activities will be designed
as pilot demonstrations. There will be further consultation
before the on-farm program is finalized.

Site Specific Comments and Suggestions

Dehkan Farms in Vose District pays water
fees, but 80% of the fees are eaten up by
the sand/sediments. We receive only part of
the water we pay for because of the
sediments in the canals. From the main
intake in Hamadoni to Vose the distance is
far. Is it envisaged to construct any settling
basin between the districts to decrease
sedimentation load to canals?

The Project is proposing to construct a 1 to 1.5 km long
and 70-90 m wide settling basin near the intake. It will
reduce the sediment load and improves the quality of the
irrigation water. As a result, there will be less sediment in
the canals and pumping stations.

Zarbdor Jamoat of Kulob suffer from lack of
irrigation water as the last downstream area
of CIS. The water is pumped up to the 4"
lift and it is not available to all the farmers
for various reasons and farmers only grow

1 crop a year. This area should be
considered when prioritizing the pumping
stations.

Noted, this will be communicated to the irrigation and
pump engineers and studied accordingly.

There are 3 pumping stations in Hamadoni,
Soveti Oli village, Mehnatobod Jamoat
which do not operate. These pumps can
pump water from the 4 canals which have
clean water. Is it possible to rehabilitate
these stations?

Noted, this will be communicated to the irrigation and
pump engineers and studied accordingly.

Some of the farms in Hamadoni do not
have the on-farm canals, because they
were all silted for some 20 years. Is it
envisaged to help farmers to lay the on-
farm canals?

The Project is proposing to clean inter-farm and on-farm
canals, as well as drainage and collector networks,
including on-farm drainage collectors. Details will be
identified at a later stage and will be communicated to the
affected communities at that time. Resources are limited,
and will be directed at priority areas.

Is it envisaged to conduct community-based
meetings, awareness raising and training
program for women and larger community?

Under the Project a Gender Action Plan (GAP) will be
developed including an awareness raising and training
program.

84



Participant comments and suggestions

Team response / How the Project will respond

The level of ground water in Hamadoni
district in general is very high. The
agricultural land has no slope and it
prevents from high yields. The drainage
and collector network flows into Surkhob
river. However, due to increase the base
level of Surkhob river, the drainage and
collector network even if cleaned, will not
function. Surkhob river base needs to be
cleaned/dug to allow inflow from the
drainage and collector network.

The Project will be cleaning drainage and collector canals
in Hamadoni District. The need for dredging of the
Surkhob River is noted and will be communicated to ALRI
and MEWR, but is beyond the scope of the Project.

There is lack of drinking water in Gulshan
Jamoat. The existing network is obsolete
and the water main needs to be
rehabilitated/replaced.

Noted. Unfortunately, this is likely beyond the scope of the
Project.

Is there any funding in the Project to
support farmers producing vegetable and
other crops in the Project area?

Under component 3 the project is proposing to include
activities and investments that will improve farm
management and water use capacities. These activities
will probably include support for vegetable and other crop
production. Please be aware that resources are limited,
and most activities will be designed as pilot
demonstrations. There will be further consultation before
the on-farm program is finalized.

When the shift from the traditional system
to the River Basin system, there will be
problems between the farmers, service
provider because the downstream farms do
not receive water. Will the Project
develop/reform contracts between the
farmers and service providers, between
WUAs and farmers, etc.?

The gradual shift will not affect the operation and
maintenance of the CIS. The purpose of the shift is to
separate the institutional function of water policy making
(which will be under MEWR) on the national level from the
function of water infrastructure operation and maintenance
(which will remain under the ALRI). The shift will not affect
water allocations/divisions nor water abstraction limits
from the Pyanj River. The CIS will remain the same one
hydrological system under the same ALRI management
through its existing District departments. It is not in the
project scope to change the existing contracts between
farmers and ALRI, nor between WUA and farmers.

Because of increased ground water level
large areas in Farkhor became salty and
waterlogged.

The Project will be cleaning drainage and collector canals
in Farkhor, and this should help address the problem of
water logging.

The Pumping stations and the concrete
distributing canals in Farkhor District are
broken and need to be rehabilitated.

The Project will rehabilitate pumping stations and canal
control structures in all four districts.

The ADB funded project
rehabilitated/replaced pumping station in
Urta-boz Pump Station, Farkhor District, in
2009, but because the new equipment was
cheap Chinese brand, the pumps did not
last long and require frequent repair. This
project should consider purchasing better
quality equipment to ensure sustainability.

This lesson is noted. Only good quality pumps from
reputable manufacturers and suppliers, capable of
operating in a high sediment environment, will be
selected.

There is a need to install the booster pump
at the area of 4" lift pumping station to
decrease the load on the main pumping
stations due to high lift. The irrigated area
of the 3" lift is above 1000 ha.

Noted. The Pump Engineer will investigate this further.
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C. Future Consultation Activities

234. The IA will continue to conduct regular community liaison activities during the
detailed design, construction and operations phases, including the implementation of the
grievance redress mechanism (GRM, see Chapter VIII). In addition, this IEE report will be
posted on the ADB website.
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IX. GRIEVANCE REDRESS MECHANISM

A. Introduction

235. A Project grievance can be defined as an actual or perceived Project related
problem that gives ground for complaint by an affected person (AP). As a general policy, the
EA and IA will work proactively toward preventing grievances through the implementation of
impact mitigation measures and community liaison activities that anticipate and address
potential issues before they become grievances. In addition, as the Project has strong
public support and will not involve any involuntary land or property acquisition or
resettlement, significant grievance are unlikely. Nonetheless, during construction and
operation it is possible that unanticipated impacts may occur if the mitigation measures are
not properly implemented, or unforeseen issues arise. In order to address complaints if or
when they arise, a Project grievance redress mechanism (GRM) has been developed in
accordance with ADB requirements and Government practices. A GRM is a systematic
process for receiving, recording, evaluating and addressing AP’s Project-related grievances
transparently and in a reasonable period of time.

B. ADB’s GRM Requirements

236. The ADB’s SPS requires the IA to establish a GRM to receive and facilitate
resolution of affected person’s concerns and complaints about the project’s environmental
performance during construction as well as operation phase of the project. The GRM should
be scaled to the risks and adverse impacts of the project; should address affected people’s
concerns and complaints promptly, using an understandable and transparent process;
should be readily accessible to all sections of the community at no cost and without
retribution; and, should not impede access to the Tajikistan's judicial or administrative
remedies.

C. Proposed Project GRM

237. The IA will establish a Project Public Complaints Unit (PPCU) within the PMO
Environmental Management Unit (EMU). The contact persons for the different GRM entry
points (contractors, WUAs, FAs, ALRI District Departments, local governments) will be
defined prior to construction and operation. Organizational charts of the GRM, including the
contact persons of the entry points will be disclosed at key construction sites. The Project
will provide training to the members of the PMO and the contact persons of the GRM entry
points to ensure that responsibilities and procedures are clear.

1. Grievance Types, Documentation, and Eligibility Assessment

238. Public grievances will most likely relate to environmental issues encountered during
the construction phase. Grievances may include vehicle operation and transportation of
heavy equipment and materials; fugitive dust emissions and construction noise; soil erosion
and haphazard disposal of waste materials in inappropriate places; and safety measures for
the protection of the general public and construction workers. Resolving construction-
related grievances will primarily be the contractor’s responsibility under its contract with the
IA. Operation related grievances may occur due to complaints about CIS performance.

239. All complaints will be recorded in a systematic fashion by the PPCU. Effective
tracking and documentation will promote timely resolution; assist in keeping concerned
parties (the complainant and appropriate Project personnel) informed about the status of the
case and progress being made toward resolution; record responses and outcome(s) so as
to promote fairness and consistency; provide a record of settlements; and assist when
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assessing the effectiveness of the process and action(s) to resolve complaints.

240. Once a complaint has been appropriately recorded, the PPCU will identify if the
complaint is eligible. Eligible complaints include those where (i) the complaint pertains to the
Project, and (ii) the complaint falls within the scope of environmental issues that the GRM is
authorized to address. Ineligible complaints include those where (i) the complaint is clearly
not project-related; (ii) the nature of the issue is outside the mandate of the environment
GRM (such as issues related to resettlement, allegations of fraud or corruption); and (iii)
other community procedures are more appropriate to address the issue. If the complaint is
rejected, the complainant will be informed of the decision and the reasons for the rejection.

2. GRM Steps and Timeframe

241. The GRM consists of 5 escalating steps. A key goal of the GRM is to solve
problems early at the lowest step. A concept diagram if the GRM is presented in Figure 40.

Step 1: If a concern arises, the AP should try to resolve the issue of concern
directly with the contractor if during the construction phase, or the relevant
ALRI District Department if during the operation phase. If the concern is
resolved successfully, no further follow-up is required. Nonetheless, the
contractor or the ALRI District Department shall record any complaint and
actions taken to resolve the issues and report the results to the PPCU. If
no solution is found within 15 working days or if the complainant is not
satisfied with the suggested solution under Step 1, proceed to Step 2.

Step 2: The AP will submit the grievance to the PPCU, either directly or via other
entry points such as WUAs, FAs, ALRI District Departments or community
leaders. The PPCU must assess the eligibility of the complaint, identify a
solution, and give a clear reply within 15 working days to the complainant
and to PMO PD and the contractor (if relevant) with the suggested solution.
The contractor, during construction, and the relevant ALRI District
Department, during operation, shall implement the redress solution and
convey the outcome to the PPCU within 7 working days.

Step 3: If no solution is identified by the PPCU or if the complainant is not satisfied
with the suggested solution under Step 2, the PPCU will organize, within
two weeks, a multi-stakeholder meeting where all relevant stakeholders,
including the complainant, PMO, the relevant ALRI District Department,
the contractor (if relevant), and relevant WUA and FA. The meeting will
aim to find in a solution acceptable to all, and identify responsibilities and
an action plan. The contractor during construction and the relevant ALRI
District Department during operation will implement the agreed-upon
redress solution and convey the outcome to the PPCU within 7 working
days.

Step 4: If the multi-stakeholder hearing process under Step 3 is not successful,
the PPCU will inform the EA (ALRI) and MEWR and the ADB accordingly.
The EA in consultation with MEWR and the ADB will review the situation
and attempt to develop an alternative approach to resolve the complaint
within 15 working days.

Step 5: If the complainant is not satisfied with the suggested solution under Step 4
the AP may advance the grievance to the Provincial Court. If the AP is not
satisfied with the Provincial Court judgment, there may be an opportunity
for appealing to a higher level of court. The AP may also choose to
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approach ADB under the Accountability Mechanism.

242. GRM entry points and the PPCU will accept the complaints and grievances lodged
by the affected persons free of charge.

243. A summary of GRM activities will be reported by the EA in the annual project
progress reports and sent to ADB. The GRM will be operational during the entire
construction phase and during the operations until Project completion.
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Figure 40: Conceptual Diagram of Project GRM

| Affected Person |

v

| Grievance |

v

1. Contactor (Construction Phase) or Relevant 5
ALRI District Department (Operation Phase)

v

Not Redressed |

-

| 2. Proiect Public Comblaints Unit (PPCU) |"| Redressed

v

| Not Redressed |

| 3. Stakeholder Meeting }—>| Redressed

| Not Redressed |

Redressed

| 4. EA in consultation with MEWR and ADB |4’| Redressed

| Not Redressed |

v -

5a. Appeal to Provincial Court 5b. Appeal under ADB’s
Accountabilitv Mechanism®

! The ADB Accountability Mechanism provides a forum where people adversely affected by ADB-assisted
projects can voice and seek solutions to their problems and report alleged noncompliance of ADB's
operational policies and procedures. It consists of two separate but complementary functions: consultation
phase and compliance review phase. For more information see: http://beta.adb.org/site/accountability-

mechanism/main

ADB = Asian Development Bank, AP = affected person, EA = executing agency (ALRI), PPCU = Project Public
Complaints Unit
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X. CONCLUSION

244. The proposed Water Resources Management in the Pyanj River Basin Project will
improve institutional and physical WRM capacities in the PRB of Tajikistan. The Project’s
physical works are small scale occurring within an existing well established irrigation system
in a highly modified agricultural landscape, away from settlements and sensitive receptors.
Potential negative impacts are localized, short-term and small scale, and can be
successfully minimised through the appropriate application of mitigation measures.

245. The Project will bring significant widespread long-term positive impacts, including
increased CIS water supply capacity; increased agriculture production; modernization and
climate-proofing of CIS infrastructure; improved energy efficiency of CIS pump stations;
decreased CIS O&M requirements and costs; and improved farm management and water
use capacities. Overall the Project will have a significant positive long-term wide-spread
socio-economic impact through increased farm incomes in the CIS area.

246. Based on the analysis conducted it is concluded that overall the Project will result in
significant positive socioeconomic and environmental benefits, and will not result in
significant adverse environmental impacts that are irreversible, diverse, or unprecedented. It
is therefore recommended that:

i) the Project’s categorization as ADB environment category B is confirmed;

ii) this IEE is considered sufficient to meet ADB’s environmental safeguard
requirements for the Project, and no additional studies are required; and

iii) the Project be supported by ADB, subject to the implementation of the
commitments contained in the EMP and allocation of appropriate technical,
financial and human resources by the EA and IA to ensure these
commitments are effectively and expediently implemented.
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Xl.

APPENDIX I: PROJECT RAPID ENVIRONMENTAL ASSESSMENT (REA)
CHECKLIST
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Xill.  APPENDIX II: ENVIRONMENTAL MANAGEMENT PLAN

A. Objectives

1. This is the Environmental Management Plan (EMP) for the proposed Water
Resources Management in the Pyanj River Basin (PRB) Project. The Project will improve
institutional and physical water resources management (WRM) capacities in the PRB of the
Republic of Tajikistan (hereafter referred to as Tajikistan). The Project scope includes four
components, only one of which, Component Il, has physical works:

| Institutional Strengthening and River Basin Management (establishing a
PRB organization, council, and Joint PRB committee, and developing a PRB
management plan).

] Irrigation System Modernization and Climate-Proofing (Agency for Land
Reclamation and Irrigation (modernizing and climate-proofing the Chubek
Irrigation System (CIS), including installation of a settling basin and
rehabilitation of existing canals and pump stations).

. Improvement of Farm Level Agricultural Water Productivity in the CIS
(improving farm and water use management capacities).

IV Project Management (project management office (PMO), progress and
annual reports, annual reports, contracting).

2. The objectives of the EMP are to ensure: (i) implementation of identified mitigation
and management measures to avoid, reduce, mitigate, and compensate for anticipated
adverse environment impacts; (ii) implementation of environmental monitoring and reporting;
and (iii) Project compliance with the GoT's relevant environmental laws, standards and
regulations and ADB’s Safeguard Policy Statement (SPS). Organizational responsibilities
and budgets are clearly identified for execution, monitoring and reporting.

3. Project components without physical works and which have no potential to cause a
significant environmental impact have been screened out, allowing the impact assessment
and the development of mitigation measures to focus on the significant issues. The
componets eliminated from analysis are:

- Component I: Institutional Strengthening and River Basin Management (no physical
works, institutional strengthening and management only);

- Component lll: Improvement of Farm Level Agricultural Water Productivity in the CIS
(no physical works, training, study tour and demonstration farms only);

- Component IV: Project Management (no physical works, project management only).

4. Thus, this EMP is focused on Component Il (Irrigation System Modernization and
Climate-Proofing), the only component with physical works.

B. Implementation Arrangements

5. MEWR and ALRI are the two executing agencies (EAs) for the project. The MEWR
is responsible for managing output 1 and ALRI is responsible for managing outputs 2 and 3.
They will assign two project officials (one for managing output 1 and another for managing
outputs 2 and 3). The official assigned by the ALRI will supervise ALRI’s project
management office (PMO) activities, and the official assigned by the MEWR will supervise
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MEWR’s Project Implementation Group (PIG) activities, and they will provide policy and
management guidance. They are responsible for timely provision of agreed counterpart
funds for project activities and PMO and project implementation office (PIO) operations in
consultation with the Ministry of Finance, and are responsible for compliance with loan and
grant covenants. The existing PMO under the ALRI of Grant 0352-TAJ serves as the PMO
to implement outputs 2 and 3 for the project with enhancement in certain functions.' The
current project director will continue to serve as PMO director. The PMO and PIG will
facilitate project steering group meetings by inviting representatives from the two EAs to
report implementation status and seek policy and management guidance for the project.
Additional ALRI PMO staff and key staff in each PIO will be appointed and/or employed.

6. An environment management unit (EMU) will be established within the PMO,
consisting of a qualified leader and an appropriate number of qualified staff responsible for
coordinating environment, health, and safety issues with the contractors and the Loan
Implementation Consultant (LIC). The EMU will include a Project Public Complaints Unit
(PPCU) responsible for managing the Grievance Redress Mechanism (GRM). Three Project
Implementation Units (PIUs) to be established at the field level under the PMO of ALRI (the
first PIU in Hamadoni, the second PIU in Farkhor, and the third PIU in Vose district) will be
responsible for day-to-day implementation in each district.

'* ADB. 2013. Grant to the Republic of Tajikistan for Building Climate Resilience in the Pyanj River Basin
Project.Manila.
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Figure 1: Environmental management organization chart.

ALRI: Agency for Land Reclamation and Irrigation; EA: Executing Agency; EHS: Environment, Health and
Safety; EMU: Environmental Management Unit; IA: Implementing Agency; LIC EHSS: Loan Implementation
Consultant Environment Health and Safety Specialist; MEWR: Ministry of Energy and Water Resources; PIU:
Project Implementaion Unit; PMO: Project Management Unit; PPCU: Project Public Complaints Unit.

7. The ALRI will have the ultimate responsibility for EMP implementation and reporting,
including coordinating with other governmental agencies and the LIC, and submitting EMP
monitoring reports to ADB semi-annually during construction and annually during operation.
ALRI will be the EA for Component Il, and will thus also have direct responsibility for EMP
implementation.

8. To ensure that contractors implements the mitigation measures during construction,
the ALRI will ensure that environmental mitigation measures and management
requirements are included in all contracts with contractors; and approved sediment and
spoil disposal sites, material haulage routes, and waste disposal arrangements are defined
in the contracts as appropriate.

9. The PMO will be responsible for conducting environmental monitoring in cooperation
with the LIC. The PMO will prepare and submit the EMP monitoring reports to the ALRI who
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will review the reports and submit them to ADB and to the local EPB.™

10. The PMO EMU will be supported by a loan implementation environment consultant
(LIC). The LIC will include a national Environment, Health and Safety Specialist (EHSS)
who will assist with EMP compliance, monitoring, reporting, and addressing any
environment related issues that arise including grievances. The EHSS will also be
responsible for developing construction and operation phase occupational health and safety
(OSH) plans.

11. Contractors will be responsible for implementing mitigation measures specified in
the EMP during construction. Each contractors will appoint an EHS Manager, responsible
for mitigation implementation and internal monitoring of compliance with the EMP.

12. ADB will be responsible for reviewing the overall environmental performance of the
Project. ADB will review the semi-annual and annual EMP performance reports and will
disclose them on its website. ADB will also conduct due diligence of environment issues
during the project review missions. If the ALRI fails to meet safeguards requirements
described in the EMP, ADB will seek corrective measures and advise the ALRI on items in
need of follow-up actions.

C. Institutional Strengthening and Capacity Building

13. During the Project implementation the LIC EHSS will provide training workshops to
strengthen the capacity of the ALRI for EMP implementation. The training topics, contents,
estimated budgets and number of participants are listed in Table 1. In addition, resources
from ADB TA 8663: Sustainable Environmental Management of Projects in Central and
West Asia may be accessed to provide training on the ADB SPS and EMP implementation.

> For Component I, ALRI is both the EA and IA.
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Table 1: Institutional Strengthening and Training Program.

Period Number Source of
Training Trainers Attendees Contents Times of Budget (USD)
(days) Person Funds
ADB and GoT — ADB'’s safeguard policy statement
environmental, — Project applicable GoT environmental,
health and health and safety laws, policies,
safety laws, standards and regulations
regulations and A_LRl,’ ALRI
policies District
LIC EHSS Departments, 2 1 10 2000
Implementation (D)oDrlﬁraSc’tors — Impacts and mitigation measures during
of EMoP construction and operation LIC budget
— Monitoring and auditing mechanism
— Reporting requirements
— Corrective actions for EMP
gli_sTrIi;:?LRl — GRM structure, responsibilities, and
GRM LIC EHSS  Departments, tT'mefra”;e . d eliaibilit 2 1 20 4000
WUAs, FAs, ~ 1ypeso grltevances and eligibility
Contractors assessmen
Total - 6000

ALRI: Agency for Land Reclamation and Irrigation; DDEP; District Department of Environmental Protection; FA: Farmers Association; LIC EHSS: Loan Implementation Consultant
Environment Health and Safety Specialist; WUA: Water User Association.
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D. Potential Impacts and Mitigation Measures

14. The potential impacts of the project during construction and operation have been
identified and appropriate mitigation measures developed (see Chapter V of the IEE).
Detailed impacts and mitigation measures are presented in Table 2.

E. Environment Monitoring Plan

15. An environment monitoring plan (EMoP) to monitor the environmental impacts of the
Project and assess the effectiveness of mitigation measures is presented in Table 3. The
results of environmental compliance inspections will be used to assess: (i) the extent and
severity of actual environmental impacts against the predicted impacts; (ii) performance or
effectiveness of environmental mitigation measures or compliance with pertinent
environmental rules and regulations; (iii) trends in impacts; (iv) overall effectiveness of EMP
implementation; and (v) the need for additional mitigation measures and corrective actions if
non-compliance is observed.
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Table 2: Environment Impacts and Mitigation Measures.

Potential Impacts

Responsibility

Source of

Categor Mitigation Measures and/or Safeguards
gory and Issues g g Implemented by Supervised by Funds
A. Pre-construction Phase
Siting of Settling  Small loss of LARAP to provide compensation. PMO EMU LIC EHSS PMO Budget
Basin agricultural land
Bidding and IEE and EMP to be updated to take into account and changes PMO EMU LIC EHSS PMO Budget
Contracting Bidding and contract in Project design.
document Incorporate environmental mitigation measures indicated in
preparation the EMP in bidding documents and construction contracts for
the Project.
Grievance Impacts on Project In accordance with the Grievance Redress Mechanism PMO EMU LIC EHSS PMO Budget
Redress Affected Persons (GRM) presented in Chapter VIII of the IEE, establish a
Mechanism (GRM) (APs) Project Public Complaints Unit (PPCU); provide GRM training
for PPCU members and GRM access points; disclose the
PPCU’s phone number, fax, address, and email to the public.
B. Construction Phase
Petroleum Soil, surface and A hazardous materials handling and disposal protocol that Contractors PMO EMU/  Construction
Products and groundwater includes spill emergency response will be prepared and LIC EHSS  Budget
Hazardous contamination implemented by contractors.
Materials Storage facilities for fuels, oil, chemicals and other hazardous

materials will be within secured areas on impermeable
surfaces provided with dikes, and at least 50 m from drainage
structures and important water bodies.

Suppliers of chemicals and hazardous materials must hold
proper licenses.

A licensed company will be hired to collect, transport, and
dispose of any hazardous materials in accordance with
relevant GoT regulations and requirements.
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Category Potential Impacts Mitigation Measures and/or Safeguards Responsibility Source of
and Issues Implemented by Supervised by Funds
— Vehicles and equipment will be properly maintained and
refueled in designated service areas on impermeable
surfaces provided with oil traps, at least 50 m from drainage
structures and important water bodies.
Sediment Loss of farmland, — Excavated sediment disposal will be conducted in Contractors PMO EMU/  Construction
Disposal damage to streams consultation with local WUAs and FAs. Unless otherwise LIC EHSS Budget
and wetlands, or specified, sediment removed from canals and drainage
flooding or collectors will be deposited and levelled into berms running
hydrological adjacent to one or both sides of the canals and collectors.
changes in rivers — Sediment from the settling basin will be trucked and used to
and streams strengthen flood protection works along the Pyanj River.
— No sediment disposal will be allowed on active farmland,
streams or wetlands.
— Procedures for sediment disposal will be developed in detail
during the detailed design stage in consultation with local
WUAs and FAs. Unless otherwise specified:
e sediment removed from canals and drainage collectors
will be deposited and levelled into berms running
adjacent to one or both sides of the canals and
collectors; and
o sediment from the settling basin trucked and used to
strengthen flood protection works along the Pyanj
River.
— No sediment disposal will be allowed on active farmland,
streams or wetlands.
Waste, Spoil and  Impacts on soil and Waste Contractors PMO EMU/  Construction
Wastewater surface and ground - Littering by workers will be prohibited. LICEHSS  Budget

water quality -

Domestic waste containers will be provided at all work sites.
Domestic waste will be collected on a regular basis and
transported for recycling, reuse, or disposal at a licensed
landfill, in accordance with relevant GoT regulations and
requirements.
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Category

Potential Impacts
and Issues

Responsibility

Mitigation Measures and/or Safeguards

Implemented by Supervised by

Source of
Funds

Construction waste debris will be reused or recycled to the
extent possible.

Construction waste dumpsters will be provided at all work
sites. Construction waste will be collected on a regular basis
by a licensed waste collection company and transported for
recycling, reuse, or disposal at a licensed landfill, in
accordance with relevant GoT regulations and requirements.
Waste incineration at or near construction sites is strictly
prohibited.

There should be no final waste disposal at construction sites.
Contractors will be held responsible for proper removal and
disposal of any significant residual materials, wastes, and
contaminated soils that remain on the site after construction.

Construction Spoil

Excavated spoil will be backfilled onsite to the extent
possible. Excess spoil that cannot be used on-site will be
transported to an approved spoil disposal site. No spoil will
be deposited on agricultural fields.

Wastewater

Adequate temporary sanitary facilities and ablutions will be
provided for construction workers. Toilets will be equipped
with storage tanks. Tanks will be pumped out on an as
needed basis, and the effluent will be transported for
treatment by the local sanitation department.

Construction site wastewater (if any) will be directed to
temporary detention and settling ponds.

Areas where construction equipment is being washed will be
equipped with water collection basins and sediment traps.

Fugitive Dust

Localized air
pollution

Construction materials (sand, gravel, and rocks) and spoil Contractors PMO EMU/
materials will be transported by trucks covered with tarpaulin. LIC EHSS
Access roads and construction near settlements will be

sprayed with water when required to suppress dust

emissions.

All vehicles (e.g. trucks, heavy machinery) will comply with

Construction
Budget
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: Responsibility
Category POtenL'a;l Impacts Mitigation Measures and/or Safeguards - S?:urcg of
and Issues Implemented by Supervised by unds
national vehicle regulations and emission standards.
Noise and Construction noise  Time and Activity Controls: Contractors PMO EMU/  Construction
Vibration — Construction activities will be prohibited between 22:00 to LIC EHSS Budget

06:00 hours at sites within 100 m of residential areas.

— Construction activities will be prohibited between 18:00 to
08:00 hours at sites within 150 m of sensitive areas such as
schools or medical facilities.

— High noise construction activities (e.g. aggregate crushers)
will not be allowed near residential or sensitive areas.

Equipment Source Controls:

— Equipment will have appropriate intake silencers, exhaust
systems and (where relevant) engine enclosures.

— Regular equipment maintenance will be undertaken.

Site Controls:

— When construction activities are near residential or sensitive
areas high noise activities will be placed as far from the
sensitive area as practical, and noise barriers will be used if
necessary.

Community Awareness:

— Public notifications of construction operations will incorporate
noise considerations, and the GRM for making complaints will
be explained.

Compliance with Standards:

— Construction activities will comply with GoT standard SanPin

2.2.4/2.1.8.562-96, n.5.3.1.

Protected Areas,
Flora and Fauna

Loss of canal side
trees

Construction
Budget

Community
Disturbance and
Safety

Interruption of
irrigation service,
traffic congestion or
delays, access
disruptions, and

— Care will be taken to avoid impacts on trees along canals and Contractors PMO EMU/
collectors during sediment excavation. Contractors should LIC EHSS
avoid tree removal unless absolutely necessary.

Interruption of Irrigation Service Contractors PMO EMU/

— CIS modernization works will be scheduled during the non- LIC EHSS

irrigation season (October to March).
Access to Public Services, Private Properties and
Businesses

Construction
Budget
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Category

Potential Impacts
and Issues

Responsibility

Mitigation Measures and/or Safeguards

Implemented by Supervised by

Source of
Funds

public safety risks

Contractors shall take measures to minimize disruption of
access to private properties and businesses where possible.
If access across canals is disrupted, alternative temporary
crossing will be provided and subsequently good quality
permanent access will be provided.

Traffic and Public Safety

Transportation routes and delivery schedules will be planned
during detailed design in coordination with local officials to
avoid densely populated and sensitive areas and high traffic
volume times.

Warning signs and cones will be installed along roads
adjacent to construction sites or canals under rehabilitation to
protect workers and road users. Safety flaggers will be used if
appropriate. During evening construction warning lights will
also be used.

Applicable speed limits will be strictly followed. In addition,
vehicles transporting construction materials or wastes will
further slow down and will not use their horn when passing
through or nearby sensitive locations such as residential
communities, schools and hospitals.

Public access to construction sites and other areas of danger
will be restricted and temporary barriers installed.

Worker
Occupational
Safety and Health

Hazards to workers

A construction phase OSH plan will be developed by the LIC LIC to develop PMO EMU/
EHSS expert. The OSH Plan will: OSH Plan LIC EHSS

Identify and minimize the causes of potential hazards to

workers. Contractors to
Implement appropriate safety measures. implement
Ensure the provision of adequate type and number of fire

extinguishers and first aid facilities onsite.

Provide training to workers on OSH and emergency

response, especially with respect to using potentially

dangerous equipment.

Ensure that all equipment is maintained in a safe operating

condition.

Construction
Budget
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: Responsibility
Potential Impacts Mitigation Measures and/or Safeguards Source of

and Issues Implemented by Supervised by Funds

Category

— Ensure that material stockpiles or stacks, such as, pipes are
stable and well secured to avoid collapse and possible injury
to workers.

— Provide appropriate personal protective equipment (PPE) to
workers to minimize risks, including ear protection, hard hats
and safety boots, and post adequate signage in risk areas.

— Provide procedures for limiting exposure to high noise or heat
working environments in compliance with GoT standards.

— Provide training to workers on the storage, handling and
disposal of hazardous wastes.

Each contractor will be responsible for implementing OSH plan.

Contractors will be required to be in full compliance with GoT
OSH requirements in the Labour Code, the Occupational Safety
Law and Norms and Rules On Occupational Safety.

In addition, the following standards related to youth workers will
be applied by the Project:

Minimum Age of Employment (as per the ILO Convention
No. 138)

— The minimum age for admission to employment or
work in any occupation shall not be less than the
age of completion of compulsory schooling and, in
any case, shall not be less than 15 years.

— The minimum age for admission to any type of
employment or work which by its nature or the
circumstances in which it is carried out is likely to
jeopardize the health, safety or morals of young
persons shall not be less than 18 years.

Minimum Age of Employment (as per the IFC Performance
Standard 2 ‘Labour & Working Conditions’)
— The client will identify the presence of all persons
under the age of 18. Where national laws have
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Category

Potential Impacts Responsibility

Mitigation Measures and/or Safeguards

and Issues Implemented by Supervised by

Source of
Funds

provisions for the employment of minors, the client
will follow those laws applicable to the client.
Children under the age of 18 will not be employed
in hazardous work. All work of persons under the
age of 18 will be subject to an appropriate risk
assessment and regular monitoring of health,
working conditions, and hours of work.

Physical Cultural Impacts onchance - Construction activities will be immediately suspended if any ~ Contractors PMO EMU/  Construction
Resources finds PCRs are encountered; LIC EHSS, Budget
— destroying, damaging, defacing, or concealing PCRs will be and local
strictly prohibited in accordance with GoT regulations; Cultural
— the local Cultural Heritage Bureau will be promptly informed Heritage
and consulted; and, Bureau
— construction activities will resume only after thorough
investigation and with the permission of the local Cultural
Heritage Bureau.
C. Operation Phase
Sediment Loss of productive — Procedures for sediment disposal will be developed in detail  ALRI Chubek ALRI Central ~ ALRI
Disposal farmland, ecological during the detailed design stage in consultation with local Canal Office operation
impacts, or WUASs and FAs. Unless otherwise specified, sediment from Department budget
hydrological and the settling basin will be trucked and used to strengthen flood
flooding protection works along the Pyanj River.
— No sediment disposal will be allowed on active farmland,
streams or wetlands.
Solid Waste Domestic waste and Solid Waste Relevant ALRI ALRI Central ALRI
hazardous waste — Littering by workers will be prohibited. District Office operation
products — Waste containers will be provided at all modernized pump Departments budget

stations. Waste will be collected on a regular basis by and
transported for recycling, reuse, or disposal at a licensed
landfill, in accordance with relevant GoT regulations and
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Category

Potential Impacts

and Issues

Mitigation Measures and/or Safeguards

Responsibility

Implemented by Supervised by

Source of
Funds

requirements.
Hazardous Waste

— Ahazardous materials handling and disposal protocol that
includes spill emergency response will be prepared and
implemented by pump station operators.

— Storage facilities for fuels, oil, chemicals and other hazardous
materials will be within secured areas on impermeable
surfaces provided with dikes, and at least 50 m from drainage
structures and important water bodies.

— Suppliers of chemicals and hazardous materials must hold
proper licenses.

— Alicensed company will be hired to collect, transport, and
dispose of any hazardous materials in accordance with
relevant GoT regulations and requirements.

— Vehicles and equipment will be properly maintained and
refueled in designated service areas on impermeable
surfaces provided with oil traps, at least 50 m from drainage
structures and important water bodies.

Noise

Pump operation

— Low noise pumps will be utilized, within enclosed structures

Contractors
(during
construction)

PMO EMU/
LIC EHSS

Construction
Budget

Community

Disturbance and

Safety

Uncontrolled access
to pump stations

Pump stations will be fenced and signed to restrict public
access.

Contractors
(during
construction)

PMO EMU/
LIC EHSS

Construction
Budget

Occupational

Health and Safety

Risks to Workers

An operation phase OSH plan will be developed by the LIC EHSS
expert. The OSH Plan will:
— Identify and minimize the causes of potential hazards to
workers.
— Implement appropriate safety measures.
— Ensure the provision of adequate type and number of fire
extinguishers and first aid facilities onsite.
— Provide training to workers on OSH and emergency
response, especially with respect to using potentially

LIC EHSS to
Develop OSH
Plan

Pump station
operators to
implement

PMO EMU/
LIC EHSS

Construction
Budget
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: Responsibility
POtent'a;l Impacts Mitigation Measures and/or Safeguards - S?:urcg of
and Issues Implemented by Supervised by unds

Category

dangerous equipment.

— Ensure that all equipment is maintained in a safe operating
condition.

— Ensure that material stockpiles or stacks, such as, pipes are
stable and well secured to avoid collapse and possible injury
to workers.

— Provide appropriate personal protective equipment (PPE) to
workers to minimize risks, including ear protection, hard hats
and safety boots, and post adequate signage in risk areas.

— Provide procedures for limiting exposure to high noise or heat
working environments in compliance with GoT standards.

— Provide training to workers on the storage, handling and
disposal of hazardous wastes.

Each pump station operator will be responsible for implementing

OSH plan.

Each pump station operator will be required to be in full
compliance with GoT OSH requirements in the Labour Code, the
Occupational Safety Law and Norms and Rules On
Occupational Safety.

ALRI: Agency for Land Reclamation and Irrigation; APs: Affected Persons; CIS: Chubek Irrigation System; EMP: Environmental Management Plan; FA: Farmers Association; GoT:
Government of Tajikistan; GRM: Grievance Redress Mechanism; LIC EHSS: Loan Implementation Consultant Environment Health and Safety Specialist; OSH: Occupational Health
and Safety; PMO EMU: Project Management Office Environmental Management Unit; PPCU: Project Public Complaints Unit;

WUA: Water User Association.
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Table 3: Environmental Monitoring Plan (EMoP).

Subject Parameter Location Frequency Implemented by Source of Funds
A. Construction Phase
Petroleum Products Compliance inspections to Storage areas for fuels, oil, Monthly PMO EMU supported EMU: Project PMO Budget
and Hazardous assess mitigation chemicals and other hazardous by LIC EHSS LIC: Project LIC Budget
Materials implementation materials. Vehicle and equipment
maintenance areas
Sediment Disposal Compliance inspections to Canals and drainage collectors. Monthly PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation Settling basin. by LIC EHSS LIC: Project LIC Budget
implementation
Waste, Spoil and Wastewater
Waste Compliance inspections to Construction sites Monthly PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation by LIC EHSS LIC: Project LIC Budget
implementation
Spoil Compliance inspections to Spoil disposal sites Monthly PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation by LIC EHSS LIC: Project LIC Budget
implementation
Wastewater Compliance inspections to Construction site sanitary facilities Monthly PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation by LIC EHSS LIC: Project LIC Budget
implementation
Fugitive Dust Compliance inspections to Construction sites, access roads, Monthly PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation contractor machinery by LIC EHSS LIC: Project LIC Budget
implementation
Noise and Vibration Compliance inspections to Construction sites Monthly PMO EMU supported EMU: Project PMO Budget

assess EMP mitigation
implementation

by LIC EHSS

LIC: Project LIC Budget

114



Subject Parameter Location Frequency Implemented by Source of Funds
Protected Areas, Compliance inspections to Treed areas along canals and Monthly PMO EMU supported EMU: Project PMO Budget
Flora and Fauna assess EMP mitigation drainage collectors undergoing by LIC EHSS LIC: Project LIC Budget

implementation sediment extraction
Community Compliance inspections to All construction sites (construction Monthly PMO EMU supported EMU: Project PMO Budget
Disturbance and assess EMP mitigation to be in non-irrigation season). by LIC EHSS LIC: Project LIC Budget
Safety implementation
Canals undergoing sediment
excavation.
Transportation routes, access
roads.
Worker Compliance inspections to All construction sites Monthly PMO EMU supported EMU: Project PMO Budget
Occupational Safety assess EMP mitigation by LIC EHSS LIC: Project LIC Budget
and Health implementation
Physical Culture Compliance inspections to Chance find sites Whenever a PMO EMU supported EMU: Project PMO Budget
Resources assess EMP mitigation chance find by LIC EHSS and LIC: Project LIC Budget
implementation occurs local Cultural
Heritage Bureau
B. Operation Phase
Sediment Disposal Compliance inspections to Settling basin sediment disposal Weekly during PMO EMU supported EMU: Project PMO Budget
assess EMP mitigation areas sediment removal by LIC EHSS LIC: Project LIC Budget
implementation and disposal
Compliance inspections to Modernized pump stations Once per PMO EMU supported EMU: Project PMO Budget

Solid Waste assess EMP mitigation irrigation season by LIC EHSS LIC: Project LIC Budget
implementation
Compliance inspections to Modernized pump stations Once per PMO EMU supported EMU: Project PMO Budget
Noise assess EMP mitigation irrigation season by LIC EHSS LIC: Project LIC Budget

implementation
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Location

Frequency Implemented by Source of Funds

Modernized pump stations

Once prior to PMO EMU supported EMU: Project PMO Budget
pump station first by LIC EHSS LIC: Project LIC Budget
start-up

Subject Parameter
Community Compliance inspections to
Disturbance and assess EMP mitigation
Safety implementation
Worker Compliance inspections to
Occupational Safety assess EMP mitigation
and Health implementation

Modernized pump stations

At least twice per PMO EMU supported EMU: Project PMO Budget
irrigation season by LIC EHSS LIC: Project LIC Budget

EMP: Environmental Management Plan ; LIC EHSS: Loan Implementation Consultant Environment Health and Safety Specialist; PMO EMU: Project Management Office

Environmental Management Unit.
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F. Reporting Requirements

16. Based on the compliance inspection monitoring results and GRM outcomes (if
relevant), the EMU, with support from the LIC EHSS, will submit monthly monitoring reports
to the PMO. The EMU with support from the LIC EHSS, will also prepare EMP monitoring
reports semi-annually during construction and annually during operation. The reports will be
submitted to the PMO and copied to the relevant District Departments of Environmental
Protection (DDEPSs). After review the PMO will then submit them to the ADB.

17. The environmental reporting requirements during the implementation of the Project
are summarized in the Table 4

Table 4: Reporting Requirements.

Report Prepared by Submitted to Frequency

A. Construction Phase

Environmental monitoring EMU supported by LIC
records EHSS PMO Monthly
EMU supported by LIC
Environmental monitoring EHSS prepares and
report submits to PMO and
copies to DDEP

PMO reviews
and submits to Semi-annually
ADB

B. Operation Phase

PMO reviews
and submits to Annually
ADB

Environmental monitoring EMU supported by LIC
report EHSS

G. Estimated EMP Budget

18. Table 5 presents the EMP budget. The budget includes costs for the LIC EHSS (1/2
time over the 6 year project period) and capacity building. However EMP mitigation
measure costs are included in the PMO and construction budgets during the construction
phase, and the IA’s operational budget during the operational phase.
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Table 5: EMP Budget.

ltem Unit Rate No. Cost USD
Fees

National LIC EHSS PM $ 5,000 30 $ 150,000
Per Diems

National EHS Specialist PM $ 3,000 30 $ 90,000
Travel

National EHS Specialist Travel Trips $ 500 30 $ 15,000
Training and Capacity Building See Table 1 $ 6,000
TOTAL $ 261,000
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XIV. APPENDIX IV: PUBLIC CONSULTATION

Scans of Sign-In Forms

Vose, 11 March 2015
41 Participants
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Hamdoni, 14 March 2015
42 Participants (39 signed in)

123



124




Farkhor, 14 March 2015
39 Participants
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Project Brief Distributed to Participants - English

PPTA8647-TAJ: Water Resource Management in Pyanj River Basin, Tajikistan.
Public Meetings in Hamadoni, Farkhor, Vose and Kulob (11-13 March 2015)
Purpose of meetings:

e Toinform public about the proposed project and its technical, environmental and social
aspects
e To get feedback from the public

The project is funded by the Asian Development Bank. The total investment is about USD
38 million. Implementation period 2016-2020.

Project objectives:

- Improvement of water resources management in Pyanj River basin (Component 1)

- Modernization of Chubek Irrigation System (Component 2)

- Improvement of agricultural water productivity in Chubek Irrigation System (Component
3)

What the project will do:

Under Component 1 the project will assist the ongoing water resources management reform
and to help to introduce the Integrated Water Resources management approach. With this
purpose the River Basin Organization for the Pyanj River Basin is going to be established in
Kulob. This organization will be a regional subsidiary of the Ministry of Energy and Water
Resources and will be responsible for the development of the Pyanj River Basin
Management Plan. The project will also help to strengthen trans-boundary cooperation in
water management and environmental protection between Tajikistan and Afghanistan and
will help to modernize monitoring stations in the river Pyanj to improve hydrological
monitoring.

Under Component 2 the project will help to repair and modernize structures on the main
and the inter-farm canals, including gates, outlets, aqueducts, water measuring devices; to
clean the main and inter-farm canals; to clean the on-farm collector drainage network; to
strengthen operation and maintenance system; to rehabilitate selected pumping stations;
and to construct a settling basin to reduce the sediment load in the irrigation water.

Under Component 3 the project will help to improve cropping pattern and agricultural
practices to increase agriculture production and agricultural water productivity. The main
focus will be on training for farmers and establishing demonstration farms to implement pilot
projects to introduce and adopt irrigation best practice.

Executing agency for Component 1 will be the Ministry of Energy and Water Resources.
Executing agency for Components 2 and 3 will be the Agency for Land Reclamation and
Irrigation.

Environmental Assessment:
The Project has been classified by the ADB as Environment Category B, requiring the

preparation of an Initial Environmental Examination (IEE). This process is currently
underway, and will include an assessment of physical, biological and social impacts;
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development of appropriate mitigations to eliminate or minimize any identified impacts;
consultation with affected stakeholders; development of a Grievance Redress Mechanism
to effectively address any complaints; and development of plan to guide the implementation
of environmental management and monitoring during the Project planning, construction and
operation.

Based in initial findings, components (i) and (iii) are “soft” without physical works, and will
likely not result in any negative environmental impacts. Component (ii) does have physical
works, including rehabilitation of existing canal gates, weirs and water meters, and
rehabilitation of existing pump stations. This involves minor works on existing long
established irrigation system components, and is not expected to result in any significant
negative environmental impacts or require resettlement or land acquisition. Minor
environmental impacts that may occur during construction can be mitigated through good
construction practices. Assessment of potential positive and negative impacts from the
sedimentation basin are ongoing.

This meeting is part of the public consultation process. Your comments and questions are
on environmental issues or any other aspect of the Project are greatly appreciated.
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Project Brief Distributed to Participants — Tajik

NMMNTA8647-TOY: Unopau 3axmupaxou obin aap xaB3aum aapéu Many, Yymxypum
TOYUKUCTOH.

Maynucxou 4YambLuUATA Aap HaBoxun XamagoHin, ®apxop, Boceb Ba Kyno6 (11-13
mapTtu conu 2015)

Makcagu maynumcxo:

e Orox HamygaHu Yyomea ong H6a nonxamn newHNxoalwyaa Ba Macounm TEXHUKA, MapOyT
6a xMd3n MyxmMTK 3UCT Ba MYTUMOUN UH NIoMxa
o UlyHngaHu domkpu yomea HUcGaTn nH nonxa

Nouxa a3 tapadu BoHkn Ocmérnn Pywa mabnarsrysopu mewasag. CapMosry3opumn ymymi
TakpubaH 40 munnuoH gornapy MMApo Tawkun meguxag. Myxnatn amanurapgoHum
nounxa: conxoun 2016-2020.

Makcaaxou noumxa:

- bexrap HamyaaHu ngopakyHum 3axmpaxom obumn xas3au gapéu MNMaxy, (KomnoHeHTn 1)

- AsHaBco3uu (mogepHusacusam) Cuctemam 061pukyHum Hybek (KomnoHeHTu 2)

- bexrap HamygaHu camapaHokun nctudogam obm obépuiasanga gap Cucremaum
06épun Yybek (KoMmnoHeHTn 3)

JNlonxa um Kop xoxap Kapa:

Hap 4axopuybam KomnoHeHTM 1 nouxa Ga MCNOXOTU Yopum MOopakyHUU 3axumpaxoum obin
Kymak Hamyga gap 4opi Hamyaaxuu tapa3un Maopaun Akyoam 3axupaxon O6in épin mepacoHaa.
bo xamuH Makcad, Co3MOH AodaHn TallkunoTh xaB3aBuM OapEén toapou xaB3au gapéun
Many pap Kyno6 pap Hasap act. MIH TawKunoT 3epcoxTopu MuHTakasum Basopatu
3HepreTuka Ba 3axupaxoun obin xoxad wyn Ba Oapou kop kapaa 6apomagaHu Hakwau
noopau xaesanm gapéu NaHy macbyn melwasag. Jlonxa, MHYYHWH, Oap NypKyBBaT HAMyOaHu
xamkopun GanHucapxagn gap coxau maopam oby xud3m MyxuTtu 3uct BanHm Yamoxmpu
AdFoHUCTOHY TOUYNKUCTOH Ba Aap a3HaBCO3UKN AMABOHIOXXOM MOHUTOPUHI aap Aapéu MNany
Gaxpu 6exTap HamygaHU MOHUTOPUHIM MMOPONOrA KYMak MmepacoHas.

[ap KomMnoHeHTn 2 nonxa MaBpuMan TabMup Ba a3HaBCO3MM COXTOPXO Aap KaHanxou acocu
Ba OainHuxo4arii, asyymna, gapBo3ax0, [OapfoTxo, HOBaxo (akeBegyk), OBYEHKyHaKXxo,
TO3aKyHMM KaHanxoum acoci Ba banHuxovarii, To3a KapaHu wabakan 3axkall Ba 3axbypxom
Xo4yarnxo, MypkKyBBaT HaMygaHW cuctemManm wuctugoda Ba HUTOXOOPUWM  OACTTOXXOM
00TabMUHKYHIA, GapkapopCo3nN CTaHCUAXOM ODKALLOHUKN (HACOCX0) MHTUXOOLWYAA, NHYYHWH,
COXTMOHM XaB3U TaxHWULLOH (OTCTOMHMK) 60 Makcaan kam kapgaHu capbopum norka (ocagok)
Aap obu o6épuliaBaHaa KyMak XoxaZ pacoHA.

Hap KomnoHeHTH 3 nouxa aap 6exrap HamyaaHu COXTOPY MangoHXOM KULWIT (3MpoaTxo) Ba
Taypmbaxom xo4yarmm kawnok Gaxpu 3vén HamygaHu XOCWUMHOKIA Ba CamMapaHOKMu obwu
obépuwaBanga €pii mepacoHag. [ukkatn acocin 6a oMy3umLIN JEXKOHOH Ba CO3MOH J04aHuN
X04arnxom HamoWLLA YmxaTu TaTOMKM JIOMXaxou NUIOT Ba YOpil HamygaHu Taypubau
newwkagamm ob6E€prKyHin foga melasag.

Tawknnotm wmnypokyHaHgan KomnoHeHTM 1 BasopaTu aHepreTMka Ba 3axupaxoum obu
Yymxypun TOYMKMCTOH xoxaa bya.
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TawkunoTxon mnypokyHaHgam KomnoHeHTxom 2 Ba 3 AreHTum menuopacusi Ba 06EpPUKYHI
xoxaHg 6ya.

Baxoauxi 6a MyxuTu 3ucT:

Jlonxa a3 tapadm BPO a3 pyn Tabcnp 6a myxmutn 3ucT xamuyH Kateropuaum B Gaxorysopi
wypaact. [ap pobuta 6a nH, myBodumkm Tanabotn 60HK, omogacosmm baxoanxumn aseanau
akonoru (Tabemp 6a MyxuTin 31UCT) No3nm acT. VH YyapaéH gap xonu xo3np ngoma gopag ea
ap3ébun TabcuMpoTn mopai, Guonorin Ba mMyTMMOW, KOp Kapaa GapomagaHun Yopaxou
MyBOOMKM KamTap HaMygaHu TacbupoT Oaxpu Oapxam gogaH Ba € KaM KapgaHu
TabCUPOTU MyausiHWyAa, Mawsapatxo 060 Tapadxoum Tabcupavaan MaHduaTtgop,
omogaco3mm MexaHnamn guaa GapomagaHu ap3y LMKOATXO0 OGaxpu camapaHoK xan
KapdaHu XamaryHa LUMKOSTXO, WMHYYHMH OMOAAcOo3UWM Hakwawu 4opin HamydaHu ungopaw
Macounm xmd3n MyxuTu 3UCT Ba MOHUTOPWHI dap padptv GaHakwarmpii, COXTMOH Ba 6a
nctndoaa AoaaHu nomxapo aap 6ap xoxan rmpudT.

[ap acocu 603édTx0M aBBana, KOMNOHEHTXON 1 Ba 3 xaMyyH KOMMOHEHTXON ©6a NCTMNNODb
“HapM”, abHe 6e KOpxom COXTMOHI amani xoxang wyn. buoHbap nH 6a MyxuTn 3ucT , SIroH
TabCcupn MaHpn HaxoxaHg pacoHud. KomnoHeHTu 2, TaBpe, kM Aap 60no 3vkp Lwygaacr,
KOpXOM COXTMOHMPO Oap Hasap gopag. VIH kopxou Xypapo gap 4y3bxoum mMae4vyadynau
cuctemam o6EpuKyHNpo gap 6ap mernpag. XamuH Tapuk, ap Hasap HECT, K/ SiIrOH TabCupu
MaHpun Wwaama 6a MyxuTn 3UCT Ba € KYYOHMAAHM axoni, € rmpudTaHn 3amMUH NO3MM 0S4,
Tabcupn xypapo 6a MyxuTuM 3UCT, KM MYMKUH acT, XaHrOMW COXTMOH 0a By4yyad osg,
METaBOH Tapuku Taypubaxom 6exTapu COXTMOHIK GapTapad Hamyg. Ap3é€buM TabCuMpOoTy
UMKOHNa3npu Mycobii Ba MaHii a3 xaB3u TakLWMHKYHaH4a naom gopag.

Maynucu nmpysa kMcmu YyapaéHu mallBapatxon Yyambuatini medowaa. JlytdaH, HArapoHu
330XX0 Ba CaBONXou LWymo mapbyt 6a macounu xmdsm Myxutu 3UCT, € AroH Tapacdu
aurapu riomxa xactem.
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Public Consultation Environment Briefing Notes
11-14 March 2015

Environmental Assessment Process

The Project has been classified by the ADB as Environment Category B, requiring the
preparation of an Initial Environmental Examination (IEE).

This process is currently underway, and will include an:

— assessment of physical, biological and social impacts;

— development of appropriate mitigations to eliminate or minimize any identified
impacts;

— consultation with affected stakeholders (e.g. this meeting);

— development of a Grievance Redress Mechanism to effectively address any
complaints; and

— development of an environmental management and monitoring plan to guide the
Project planning, construction and operation.

Based in initial findings, components (i) and (iii) are “soft” without physical works, and will
likely not result in any negative environmental impacts.

Component (ii) does have physical works, including rehabilitation of existing canal gates,
weirs and water meters, and rehabilitation of existing pump stations.

— This involves minor works on existing long established irrigation system components,
and is not expected to result in any significant negative environmental impacts or
require resettlement or land acquisition.

— Minor environmental impacts that may occur during construction can be mitigated
through good construction practices.

Assessment of potential positive and negative impacts from the sedimentation basin are
ongoing. This includes:
— Size of basin
— Location of basin
— How to remove sediment from basin (and cost of doing so) and where to stock pile
0.5 million m3 of sediment per year;
— Practicality of returning sediment to the Pyanj through some sort of flushing
mechanism and return channel:

= How often (once a season; every month; constantly)?

= |s there sufficient gradient for a return channel?

= What are the impact on the Pyanj at the return point in terms of sediment
deposition, hydrology and flooding, ecology, etc. (although given that the

amount of sediment to be returned is very small compared to total sediment
load of river, this impact is expected to be localized and minor).

Next Steps

Finalisation of project conceptual design
Preparation of IEE and circulation and review

This meeting is part of the public consultation process. Your comments and questions are on
environmental issues or any other aspect of the Project are greatly appreciated.
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XV. APPENDIX V: SEDIMENT SAMPLING

A program of sediment sampling and sieve analysis was undertaken to better understand
the nature of sediment content in the irrigation system.

A total of six samples were taken on 17 March 2015, while a seventh sample was taken 19
March 2015:

Fine Sediment Samples

Sample 1, Outer limits of Moscow, R9 canal
Sample 2, near Border guard station, R3 canal
Sample 6, along main access road, R1 canal
Sample 7, Kulobdaryo Pump Station 1

Coarse Sediment Samples

Sample 3, just past control gate at first canal off main canal (downstream of settling pond)
Sample 4, main canal in area of settling pond

Sample 5, main canal in area of settling pond

Granulometric analysis of the samples was undertaken by the Soil Laboratory at the
Agrarian University in Dushanbe (Table 1).

Figure 1: Overview of sediment sampling locations.
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Figure 2: Close-up of sediment sampling locations adjacent to Settling Basin location.

Figure 3: Sediment sampling.
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Table 1: Granulometric Analysis of CIS Sediment Samples

-Sediment particle size distribution (% for each size class) / CogepxaHne MexaHU4eCKUX 311eMeHTOB, % gamp:e
ensi
Particle Size mm / Pa3amep yactuy, mm g/cms‘;
1,0-025  025-0,05 005-0,01 001-0005  0005- < 0,001 Cymma <0,001  ObvemHbii
0,001 Bec, r/cm3

Sample

Number 1 - Moscov, Cenal R-9

GPS WP# 205 Ne 370 39 u3 "E 69 38

Location Il\q/I(;scov (oo ten 1 mits) Cenal 1 57 24 3 1 5 100 9 2.80

Date 17.03.2015

Collected A. Bansgrove

Sample .

Number 2 - tine Sede

GPS WP# 206

Location R-3 - upstream of settling 29 56 10 1 2 2 100 5 2,76

basin

Date 17.03.2015

Collected A. Bansgrove

Sample

Number 3 - coore

GPS WP# 207

Location Gde nain of settling basin 57 30 5 3 3 2 100 8 2,68

Date 17.03.2015

Collected A. Bansgrove

Sample

Number 4 - cocru bedlood

GPS WP# 209 of cooax end settling

Location Gde nain of settling basin 64 22 9 1 2 2 100 5 2,76

Date 17.03.2015

Collected A. Bansgrove

Sample

Number 5 - coarsQ 30 52 12 3 2 1 100 6 2,79
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Sample

Number 5 - coarsQ

GPS WP# 210

Location ;neé;]f;%if;ﬂ oppax middle of 30 52 12 2 100 2,79

Date 17.03.2015

Collected A. Bansgrove

Elirr?wglgr 6 - Fine

GPS WP# 214

Location RI 10 72 12 3 100 2,78

Date 17.03.2015

Collected A. Bansgrove

Sample 7.

Number

GPS WP# 214

Location Suction | tuhe - PS 1 57 30 4 100 267
Kulobdary

Date 17.03.2015

Collected Sunil
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