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DRAINAGE, IRRIGATION AND WETLANDS IMPROVEMENT PHASE-I PROJECT

ENVIRONMENTAL ASSESSMENT AND MANAGEMENT PLAN

EXECUTIVE SUMMARY

INTRODUCTION

The Government of Uzbekistan (GOU) has requested the World Bank to finance the rehabilitation of the
Drainage, Irrigation and Wetlands Improvement Phase-I Project (DIWIP-I). The main objectives of the
DIWIP-I are to: (a) increase productivity of irrigated agriculture, employment and incomes in
Karakalpakstan, one of the poorest regions in Central Asia; (b) improve the water quality of the Amu
Darya river by the safe disposal of the drainage effluent, and enhance the quality of wetlands in the Amu
Darya delta; and (c) development of institutions for improving water management, operation and
maintenance (O&M) of the irrigation and drainage systems, and for promoting sustainable imgated
agriculture through participatory imgation management.

GOU has received financial support from TACIS to prepare the Environmental Assessment (EA). This
activity has been supported by the Project Implementation Unit (PIU) under the Ministry of Agriculture
and Water Resources (MAWR). The environmental assessment (EA) preparation has been undertaken by
an international consulting team'. The team has worked closely in association with the PIU and its
consultants2 for project preparation and design.

The most significant issues are: (a) the protection of archaeological sites; (b) the issues related to Lake
Ayazkala, the wetlands in the Akcha Darya river channel and the protection of the herders' rights in the
Akcha Darya valley and delta; and (c) the protection of the Badai Tugai (forest). In view of these issues
the project had already been classified as a Category A project in accordance with the World Bank
Operational Policies (OP 4.01). The main objective of the project is to improve the drainage conditions in
the project command area, which is expected to considerably reduce water-logging and soil salinization.
As a result the overall environmental impact of the project would be very positive. However, the project
may potentially have certain negative environmental impacts but it is expected that these can all be
mitigated.

The PIU, after having reviewed the reports prepared by the EA consultants and having held discussion on
these report in MAWR, has prepared this Executive Summary of the EA. The Executive Sumnmary is
largely consistent with the findings of the EA consultants, the only main difference being that govemment
wishes to have the option to also close the eastern part of Lake Ayazkala if warranted. The PIU submitted
the EA report and Executive Summary for state ecological expertise (SEE) review to the State Committee
for Natural Resources (Goskompriroda) on February 28, 2003. The SEE was completed and approved by
letter of March 7, 2003 from Goskompriroda.

' Environmental Resources Management (ERM) of the USA
2 MottMacDonald (UK); Temelsu Engineering Services (Turkey); and Uzdavmeliosuvloyiha (Uzbekistan)
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INSTITUTIONAL FRAMEWORK

Irrigation and drainage sector. The institutional set-up of water management in Uzbekistan is complex
and highly centralized. The most important central level institution in the field of irrigation and drainage
is the Ministry of Agriculture and Water Resources (MAWR). The ministry has subordinated executive
bodies at the provincial (vilayat) and the distnct (tuman) level. Activities related to water management
and land reclamation are the responsibility of a First Deputy Minister.

The central MAWR organization is mirrored in the MAWR organization of the Autonomous Republic of
Karakalpakstan. The following organizations are currently responsible for the management and O&M of
the I&D infrastructure in the South Karakalpakstan irrigation command area:

The Karakalpakstan Ministrv of Agriculture and Water Resources (KMAWR or Minselvodkhoz): The
KMAWR is responsible for the O&M of the main canals such as the Right Bank Tuyamuyun Canal,
Pakhtaama, and Djambazkala canals. The operation of pumping stations is under the Division for
Pumping Plant, Power and Communications under the Department for Land Reclamation of MAWR,
located in Beruni.

District Level Irrigation Organizations (raionvodkhoz): three organizations (one in each tuman) are
responsible for the O&M of the I&D networks up to the boundaries of the former state (kolkhoze) and
collective (sovkhoze) farms (FSKs).

The Hydro-Amelioration Expedition: also falling under the DLR of the MAWR, is responsible for the
O&M of the inter-farm drainage network up to the boundaries of the FSKs. The Expedition would
continue to be responsible for the O&M of the SKMD.

Environment sector. Many laws and regulations on environmental issues have been developed. The
Law on Environmental Protection (1992), establishing a legal, economic and organizational framework
for environment protection, ensuring sustainable development and defining principles, including SEE.

The State Committee for Natural Resources (Goskompriroda) is a primary regulatory environmental
agency. Reporting to the Parliament directly, Goskompriroda is responsible for supervising, coordinating
and implementing the state's control over environmental protection and the usage and renewal of natural
resources, not only at central but also at the oblast and rayon level. The mandate of Goskompriroda is
based on the "Regulation on the State Environmental Committee of the Republic of Uzbekistan" as
approved by Parliament on 26 April 1996. .

The organizational structure of Goskompriroda consists of a central body in Tashkent, and provincial and
distnct branches and agencies for scientific and technical support. In Tashkent, Goskompnroda consists
of various authorities and departments. The authorities have responsibilities in the field of protection of
air, water and land resources. The departments reflect other administrative and technical responsibilities
related to environmental standards, environmental law, international relations, environmental fund, etc.
Three remaining units concern economics, publicity and governmental ecological review. The latter has
the responsibility for EA and SEE. The institutional capacity of Goskompriroda is still quite weak.

Goskompriroda exercises the SEE review for projects and programs with potential adverse impacts to the
environment, stimulates low waste technologies, arranges implementation of ecological regulations and
standards, coordinates environmental programs, elaborates the structure for environmental monitoring,
governs nature reserves, etc. As part of the SEE responsibility, Goskompriroda approves regulations
proposed by the environmental committees at various levels. It also issues permits for pollution discharge
emissions and may prohibit projects and construction works that do not comply with (environmental)
legislation.
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PROJECT DESCRIPTION

The proposed project is the first phase of a larger undertaking envisaged by the Government of
Uzbekistan to undertake not only the DIWEP-I but also to rehabilitate the other irrigation and drainage
(I&D) infrastructure on the right bank area of the Amu Darya in Uzbekistan (RADU) and improve
operation and maintenance (O&M).

The project is located in the Autonomous Republic of Karakalpakstan and would constitute (i) improving
the safe disposal of the drainage effluent discharged from a nearly 100,000 ha irrigated area in South
Karakalpakstan (SK); (ii) the rehabilitation of the irrigation and drainage (I&D) infrastructure within this
area, including the I&D systems serving the FSKs or shirkats, and also the I&D systems within the FSKs;
(iii) the protection and enhancement of several wetlands and archaeological sites; and (iv) the
establishment of water user associations (WUAs) to operate and maintain the irrigation and drainage
(I&D) systems within the FSKs. The preparation of the next project would be supported under the project
and would focus on the improvement of the drainage disposal systems in the Kashkadarya and Bukhara
Vilayats. The main project components are:

South Karakalpakstan Drainage Disposal System.

The drainage effluent from South Karalpakstan (SK) would be disposed off to the Aral Sea by connecting
the existing collector drains in the area to the partially constructed South Karakalpakstan Main Collector
(SKMC), which would take this effluent to the Akchadarya Main Drain (AMD), which is also partly
constructed but requires completion. The major drain thus formed, namely the South Karakalpakstan
Main Drain (SKMD), would be the backbone of the drainage system in SK, starting near the Amu Darya
in the east and running along the northern boundary of the project area and then conveying the drainage
effluent to the Aral Sea. The existing collectors connecting to the SKMD would be cleaned and
rehabilitated in order for the whole drainage system to work effectively.

South Karakalpakstan Main Collector (SKMC). Works for the about 100 km long SKMC include: (a)
remodeling the Beruni collector drain (CD) [21.8 kin], which currently drains into the Amu Darya, by
reversing its flow towards the Akcha Darya, thereby eliminating the need for the Beruni pumping station;
(b) linking the Beruni CD with the Ayazkala CD, mostly through the existing EK-2 and Kyzylkum CDs
(in total 35.4 km), which for that purpose will be enlarged; this will eliminate the need for the Kyzyl-kum
pumping station; (c) enlarging the existing Ayazkala CD (43.5 km) up to its outfall in the Akcha Darya .
The design capacity of the SKMC has been set at 25 m3/s at its junction with the AMD. SKMC flow
would pass through the two existing wetlands I and II, which would be combined to develop a larger
wetland. Additional works for regulating the flows to, and water levels in these wetlands may be carried
out to enhance the environmental, biodiversity and social worth of these wetlands.

Akchadarya Main Drain (AMD). The AMD will connect the SKMC with the Jana Darya, an old (dry)
riverbed of the Syr Darya, which runs to the Aral Sea. The AMD will mainly follow the existing Akcha
Darya channel (an old Amu Darya river bed) over a length of about 200 km. Its construction has been
partially completed over a stretch of about 40 kin, starting from its junction with the SKMC; construction
has been mostly completed for the next stretch of about 80 km, while construction on the remaining 80
km up to the Jana Darya has not yet started. A wetland III is currently proposed in the upper reach of the
AMD.

Works to be carried out for the SKMC and the AMD would include channel excavation, channel
protection works to prevent breaches that could damage the actively grazed rangeland or important
archaeological sites; providing crossings for livestock, wetland control structures, and; the provision of
hydrometric gauging stations.
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Improvements to Collector Drains (CDs). Selective improvements will be made to the main and

secondary CDs in South Karakalpakstan (in the Beruni, Ellikala and Turtkul Tumans). The works may

include general CD cleaning, deepening where required, removal of constrictions, hydraulic and

protection works at the junctions with the SKMC, and selective rehabilitation of other related canal

structures.

Irrigation Improvements and Command Area Development.

The main objective of the Irrigation and Drainage (I&D) component would be to promote sustainable
irrigated agriculture in SK through rehabilitation/improvements in I&D infrastructure and technical
assistance to improve reliability and efficiency of irrigation and drainage systems. The component would

include the development of participatory irrigation management, rehabilitation of key irrigation

infrastructure; I&D improvements within the areas managed by the WUAs, improving operation and

maintenance (O&M) and water management, and the promotion of improved irrigation and agricultural

practices. Necessary technical assistance would be provided to achieve these objectives.

Development of Water Users Associations. WUAs would be established in the Beruni and Turtkul

Tumans, following the same concepts as developed and agreed for the Ellikala Tuman under the on-going

Rural Enterprise Support Project (RESP). Main features include, the development of a two-tiered system

of organizations, WUGs covering a hydrological unit, and WUAs consisting of several WUGs for I&D

management on the territories of the FSKs, that is on areas of about 1,500 to 3,000 ha. The WUAs would

participate in irrigation management in particular in water distribution, O&M of the system and collection

of water charges. They would also identify and prioritize the rehabilitation works to be undertaken and

participate in monitoring of their implementation.

TA and Training for Improving I&D and Agricultural Practices. In addition to the development of WTUAs,

the technical assistance and training under this component aims at increasing agricultural production in

the project area through three main activities (a) Farmers' Participatory Training, involving training of

specific target groups 'various agro-technical fields and farm management; (b) demonstration of

improved and modem technologies to increase production, improve water use efficiencies and reduce

environmental degradation. For this purpose demonstration plots would be developed in the Beruni and

Turtkul Tumans; equipment and services for laser land leveling would be provided, as well as limited

agricultural extension services; and (c) the establishment of a Farmers' Information Services Desk in the

project area to provide relevant information to farmers through different means (pamphlets, videos, radio,

TV, weekly papers etc) to advise them on making their farms more productive and sensitive to emerging

market demands.

I&D Improvements within the areas managed by the WUAs. Generally these areas form one hydrological

unit (possibly two in some cases) and are served with water by the raiselvodkhoz. Critical infrastructure

would be improved as prioritized by the WUAs and WiUGs. The average investment costs would be

limited to $130 per ha. This investment should be sufficient to remove the most critical bottlenecks in the

I&D systems controlled by the WUAs. The works may also include land leveling and/or the construction

of additional field drains.

Main and secondary imgation system improvements. Selective improvements will be made to the main

and secondary imgation canals (ICs) in SK covering the Beruni, Turtkul and Ellikala Tumans. It is

envisaged that improvements will concentrate on rehabilitation of water control structures (especially the

rehabilitation of control gates and provisions for flow measurement up to and including the intake gates

for the WUAs), removing constrictions if any, canal cleaning, etc.

Environmental Management Plan (EMP) Works. This involves the required mitigation works as identified

in the environmental management plan, including but not limited to protection works for the Badai Tugai
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(Forest) Reserve; installation of monitoring wells for archaeological sites as well as other protection
works as identified; other monitoring equipment; works for the closure of the western part of Lake
Ayazkala; livestock passages across the AMD; works for the protection of the wells along the AMD; the
costs for buffer zones along the SKMC and AMD, etc. To the extent possible EMP works would be
included in the drainage and irrigation component/contacts. Only the works which cannot be incorporated
in these contracts would be carried out separately.

Monitoring and Evaluation of the Project Impact and Environmental Management Plan

The M&E activities would provide continuous feedback to the MAWR, the Government of
Karakalpakstan, the Karakalpakstan Project Coordination Committee (KPCC), the PIU and other
implementation agencies, on the project's performance and impact of its various components, so that
corrective actions could be undertaken in a timely manner. Particularly, the implementation of the
environmental management plan (EMP) would be monitored carefully. The M&E activities are thus
likely to cover, but not limited to: (i) environmental impact of construction activities in the project area in
particular of the SKMC and AMD on archaeological sites, including the handling of any "chance-finds"
of archaeologically important objects; wells along the AMD; population and livestock; (ii) monitoring the
results of the mitigation measures for the Badai Tugai reserve, Lake Ayazkala and other wetlands; (1ii) the
impact of the I&D improvements in the command area on ground water levels and quality, and soil
salinity; irrigation water supply and drainage flows; on-farm water use; water use efficiency at various
levels; cropping patterns and yields; and livestock population, health and production; and (iv) the impact
on the level of unemployment and household incomes in the project area; estimation of the project's
overall benefits and economic rate of returns etc.

Project Management, Institutional Development and Training.

This component would support the Government in implementing the project and prepare a follow-on
project. It would include: (a) support for the operation of the PIU, and financing of overall project
management, as well as technical assistance in such areas as detailed design, contract administration and
construction supervision, procurement, financial management, and agricultural development; (b) a modest
institutional strengthening program including (i) introduction of modern tools for irrigation scheduling in
the project area, at the project level and at the district level; (ni) assistance with budgeting and accounting
for project O&M; and (iii) training and study tours; (c) a study for improving water management in the
Uzbekistan's Amu Darya river basin, the operation of key hydraulic infrastructure on the river, in
particular operation of Tuyamuyun reservoir and Takhiatash barrage dunng extreme flood and drought
periods, passing controlled floods for maintaining channel conveyance capacity and managed flooding of
lands next to the river where it is desirable such as Badai Tugai forest; and (d) project preparation
(feasibility studies and preparation of bidding documents) for a Phase II project possibly including
development of drainage and disposal systems in the Karshi and Bukhara area. This would involve the
financing of consulting services, equipment and software.

CONSULTATIONS AND DISCLOSURE

The project, in particular the AMD was conceptualized during late eighties. It is under implementation
since 1992 and a substantial part of the AMD works have already been carried out. Consequently, the
population in the area and various stakeholders are well aware of the project. However, following Bank
guidelines on consultation and disclosure, the EA/Social Assessment and the engineering consultants as
well as PIU and MAWR undertook extensive discussions in the project area with all stakeholders. Most
of the consultations with NGOs and civil society organizations were undertaken during project
preparation as part of the SA efforts. The intent of developing this project and a bnef project description
has been shared as early as in 2001 with the general public in local newspapers and through the
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distribution of two types of leaflets (i.e. with different levels of complexity) in three languages
summarizing the potential environmental and social impact. The main stakeholders were identified and
consulted. Consultations were held with oblast level government, academic institutions and NGOs, with
formal and informal leaders at raion and village level, as well as with potentially affected communities
and families. This effort resulted in a brief scoping report of environmental and social concems and
preferences raised by the stakeholders. These interactions contributed to the baseline survey report that
has been used as the basis for the preparation of the environment impact assessment and environmental
management plan. During the Bank's pre-appraisal of the project the project scope was more clearly
defined, and appropriate solutions to the vanous environmental and social issues identified, the EA and
SA reports would be revised, and scoping sessions and consultations with the stakeholders and NGOs in
the project area carried out during November/December 2002. Al list of key participants in these
discussions is attached as Table 2.

The final EA study report and its Executive summary report, in English and Russian, will be placed in the
World Bank InfoShop, made available at the World Bank office in Uzbekistan and will be widely
disseminated within Uzbekistan.

ENVIRONMENTAL ASSESSMENT

Overall considerations

The proposed intervention is expected to reduce salinity levels in the Amu Darya and soil Stalinization
and water-logging in the major part of the irrigated area of South Karakalpakstan (100,000 ha). It may,
locally, increase soil salinization on desert land directly along the collector in the Akcha Darya corridor.
The discharge of drainage water from South Karakalpakstan into the Akcha Darya corridor and towards
the Jana Darya and Aral Sea offers the opportunity to maintain existing wetlands at selected sites in the
Akcha Darya. The cumulative impact of the proposed interventions would reduce the mean Amu Darya
salinity levels along the Amu Darya downstream of the outfall of the Beruni collector by approximately
0.05 g/A on average and this would increase slightly the yields of the crops in the downstream areas
(approximately 350,000 ha in Uzbekistan). The pumping of drainage effluent into Amu Darya is not
sustainable in the long run. In addition to providing an effective and sustainable drainage system in the
project area, the project would help Uzbekistan comply with the intemational treaty it signed with
Turkmenistan requiring the halting of disposal of drainage effluent on both sides of the Amu Darya
starting from 1999.

The project design has to take number of risks into consideration which include the risk to historical sites,
the risk to wetland and toga forests, and the risk to herder commumties downstream of the collector canal.
These issues have been addressed in more detail in the Environmental Assessment, by reviewing nsks and
benefits, proposing vanous mitigation options and indicating their priority.

Salinity

Salinity is a major issue in the irrigated areas of Central Asia, including the proposed project area. The
soils in the region have inherent saline characteristics but the problem has been exacerbated by

irrigation-induced salinity and movement of salts in the basin. Most of the irrigation system
developed during the Soviet era in the 1960s and 1970s were constructed in haste and adequate field
drainage was rarely provided. About 75% of the project command area has a depth to the groundwater
table of less than 2 meters, and is therefore considered to experience "water-logging". The shallow
groundwater table is the main cause of secondary soil salinization as the groundwater is moved
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into the root zone by capillary action where it evaporates and leaves the salts behind. One of the

consequences is that large amounts of water have to be provided for "leaching" to limit the soil salinity

down in the root zone. In fact a large part of this water is used to flush the salts from the soil surface. The

largest part of the water provid,ed (often about 40% of the amount diverted) thereby disappears into the

surface drainage system and is often misdiagnosed as an "operational" loss. In the mean time the high

water table remains, the process of soil salinization continues and the leaching process has to be repeated
again the next season.

The project areas have a drainage system of major collector drains, main and secondary drains. However,

the groundwater table is high as the Beruni and Kyzylkum drainage pumping stations are in very poor

operating condition and the main and secondary drains also do not work effectively as they suffer from

back up due to high water levels in the major drains.

Mitigation. An important objective of the project is to improve drainage, lower the water table and

thereby reduce the possible accumulation of salt due to evaporation. It is expected that the proposed

arrangements for disposal of the drainage water away from the project and the improvements in the main

drainage systems in the command area would lower the water table in most of the irrigated areas.

Archaeological sites

The Akcha Darya is an old river that was functional till about 100 BC. There are numerous historical sites

along the old riverbed and in the delta of the Acha Darya. These sites include citadels and castles that are

typically 20 centuries old, such as:

(a) the archaeological monument of Kyzyl Kala, a fortress dating back to the 1 st and 2nd

century BC and located about 100-150 m from the Beruni collector;
(b) the old settlement of Toprak Kala dating back to the 15 and 6h' century AD
(c) the three Burli Kala mounts dating back from the 4 th century BC to the Is century AD

(d) the Ayaz Kala complex dating back to the 1s' and 7 th - 8th century AD; and
(e) the Kurgashin complex, an old oasis center of the Stone and Bronze Age.

Nomadic and semi-nomadic tribes used the river valley, and remnants of settlements are probably located

on both sides of the riverbed. The collector drain is cutting through the riverbed could occasionally touch

upon such sites. The northem delta also contains a number of settlements such as the Barakram oasis and
the Kurgashin Kala. However, little is known about this area, which is partly blown over with sand dunes.

Overall, the project is expected to have a positive effect on archeological sites, as the lowering of the

ground water table should reduce the risk of deterioration of these sites. Nevertheless, water table

monitoring sites have been set up in areas where these monuments are within 150 meters of the South
Karakalpakstan Main Drain (SKMD). If instead the water table would be found to rise, mitigation

measures such as lowering the ground water table by pumping or lining of the SKMD near the site to be

protected will be implemented.

Mitigation. To assure that the permanent or temporary project activities will not disturb these sites, the

following actions are envisaged or are being implemented during project implementation:

(a) a system of groundwater monitoring in selected wells near cultural heritage sites has been set-up
(in October 2002). Additional wells if required would be established prior to starting

construction of the surface drains. The groundwater levels, in particular near the cultural heritage
sites would be monitored by the independent Monitoring and Evaluation (M&E) consultants team

reporting directly to the Govemment of Karakalpakstan;
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(b) the planned location of the proposed collector drain is shared with the Cultural Heritage
consultant. The proposed alignment has also been marked on the ground. The Cultural Heritage
Consultant team has done a field survey along the alignment and assessed that the proposed
alignment would not pose a risk to the preservation of cultural heritage sites.

(c) The independent M&E consultants would also have a Cultural Heritage team which would
continue the independent monitoring during the project implementation. It will also assist in
handling any "chance-finds" during the construction phase. The procedure for the "chance find"
will be specified in the bidding documents for construction works. The Cultural Heritage
Consultants would establish contacts with relevant institutions in the country to preserve and/or
store any "chance find" item of cultural importance.

Wetlands

The projected collector drain passes through a number of wetlands. Some of these were formned after the
creation of the irrigation command area; others are either floodplains or part of old riverbeds, in particular
of the Akcha Darya, which until 100 BC flowed north-north east from Bostan to Chukurkak and then
went northwest and westward to the Aral Sea.

Lake Ayazkala. This is a shallow artificial lake of about 6,000 ha (in average at elevation of 89.7 meters)
that receives drainage water pumped up about 20 meters by Kyzylkum Pumping Station. The lake
consists of two parts, which are separated by a natural ndge. The western part has the largest surface area
(4,430 a) and a volume of about 134 million cubic meters (mcm); the surface area of the eastern part is
1,371 ha and its volume about 10 mcm. The lake was created in 1982 with the installation of the
Kyzylkum pumping station (KKPS) for the disposal of drainage water. The KKPS pumps drainage water
from the Kyzylkum drain into the eastern part of the lake. The lake also drains from its far eastem end
into the Ayazkala collector. This provides a flow through the eastern part which keeps the salinity of the
water here at about 5-10 g/l. The western part is basically a stagnant water body as it has no flow-
through; lake water is here therefore rather saline (20-30 g/l and 38 g/l in some places) and too high for
most fish and plant life. The salt has also crystallized and settled on the bottom of the lake. This part of
lake as become a salt dump in which salts have been deposited over twenty years now. However, the
eastern part has a dense reed bed and has become a stopover point for migratory birds; it has been is a
breeding site for a colony of Great White Pelicans (Pelecanus onochrotalus) before 2000. Other
threatened species such as Pygmy Cormorant (Phalacrocorax pygmeus), and the Glossy Ibis (Plegadis
falcinellus) are breeding in the lake. There is no nesting of birds in the westem part. Before the drought of
2000-2001 the eastern part also provided fish and a livelihood for about 15 fishermen but most of these
have left during the drought of 1999-2001 when the lake level declined and salinity levels increased. Until
recently, government's policy has been to close the lake as soon as possible in order to avoid the costly
maintenance and operation of the Kzylkum PS.

Mitigation. Four main alternatives for dealing with the lake have been considered: (i) keeping the lake
"'as is" i.e. maintaining both western and eastern parts of the lake; (ii) improving western part of the lake
through flushing and hence improving overall quality of the whole lake; (iii) closing the whole lake both
western and eastern parts, in which case mitigating measures would have to be designed3; and (iv) closing

3 The impact of the small fishing community in Ayazkalinskii village is difficult to assess. The village is already
declining and currently has a population of 20 famrlies. They are part of the shirkat with linkages to the irrigated
area. This community has declined over time when salinity levels increased. This is in part also related to the
complex fisheries rules in Uzbekistan that require fishernen to be registered and participate in the "share crop
system" that requires them to supply a certain quota (claimed to be 1,200 kg) the Fisheries Agency (Rybkhoz).
Officially there are ten registered fishermen in Ayazkalinskii village but others depend at least partly on the lake
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only the westem part and improving the eastern part. This option is most suitable on economic and
environmental grounds and has been selected for implementation. Further details on each option and
reasons for rejections are given below.

Keeping the lake "as is" does not make any sense both on environmental and/or economic grounds. As
mentioned above the western part of the lake is dead for all practical purposes and has little value for the

ecosystem. The salts have been dumped in this part over twenty years, they have concentrated and settled

on the bed of the lake. Keeping "as is" would mean additional evaporation and concentration of the salts
in western part of the lake and continued deterioration of quality of the lake. In dry years when

sufficient water is not available (as was the case in years 2000-2001) part of the lake bed would be

exposed and concentrated salts could become airborne and moved to the nearby irrigated area by wind
causing additional damage to crops and human health. Also, the additional water supplied to the lake
would be wasted while it can be beneficially used for flushing the eastern part of the lake and hence

improving its quality.

Improving the quality of western part of the lake is infeasible both on economic an environmental
grounds. Improving the quality of the lake would require heavy flushing annually through the lake on a
sustained basis. The water available for flushing is the drainage water with expected salt concentration of
4 g/l which can be supplied either by installing a new pump station on the western end of the lake, or
construction of a conveyance channel from the existing Kzylkum pumping station passing through the
lake to the westem end. Such a channel, if constructed, would traverse along the southern edge of the
eastern part of the lake, cross over to the northern edge of the western part of the lake over the ridge
separating the eastern and western parts and then traverse to the western end of the lake. Additionally,
several culverts have to be built under this channel in the middle of the lake in order to keep a connection

between the eastern and western parts of the lake. The drainage water pumped by the new pumping
station or pumped by Kzylkum PS and carried through the conveyance channel would be discharged on

the western most point of the lake and in order to flush it. The flushing would take place by moving the
salts in western part of the lake through the eastern part of the lake to the out flowing drain from the lake
to the Akchadarya channel. The rough cost estimate for constructing a new pumping station ranges
between US$8 to 10 million and cost of construction of the conveyance channel would be about the same.
In addition annual cost of pumping would be around US$200,000. Hence this option is not economically
viable, and highly unsustainable given that the sector is extremely constrained financially and O&M of
the lake and pumping is likely to stop when sufficient funds are not available for O&M of the irrigation
and drainage system.

In addition, it is extremely difficult to improve the quality of the western part of the lake and also flushing

this part of the lake would cause environmental damage to the eastern part of the lake which is relatively
fresh and the downstream channels and grazing areas. The lake is very shallow with high surface area to

volume ratio and hence ratio of annual evaporation to -lake volume is very high making it extremely
difficult to maintain desirable water quality in the lake in particular because available inflows for flushing
the lake consists of drainage water with concentration around 4 g/l. The annual evaporation from the lake

is estimated about 49 million cubic meters (mcm) while the lake volume would be around 100 to 134
mcm. The rough estimates show that if the water supplied to the lake is only 10% more (around 54 mcm)

than evaporation the salt concentration in the lake would continue to increase over time. In 35 years the
concentration of lake would about double from the current level. If the water supplied is 50% more than
the evaporation the salt concentration would begin to reduce but would come down to only 12 g/l in

twenty seven years and thereafter stay at that level. If the annual water supplied is twice as much the
evaporation then the lake concentration could come down to 8 g/l in 16 years and then it would stay there

(muskrat hunting, reed cuttmg etc.). It is not clear, how many of the fishermen either already fish, or are
contemplating to fish in the larger wetlands of the Akcha Darya further north.
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after. Annual water supply equal to about five time the annual evaporation i.e. 244 mcm is required to
bring down the lake concentration to 5 g/l in 7 years and maintain at that level thereafter. This excessive
volume of water is not available in the system. It should be noted that these estimates are based on the
assumption of perfect mixing in the lake of water supplied for flushing and not accounting for
mobilization of salt which has been crystallized and settled on the bed of the lake, and hence these
estimates are conservative. In realty more water would be required for flushing and more time would be
required to achieve the desired level of concentration. The estimates are not sensitive to the assumption
of current level of concentration in the lake. That is because as the flushing starts and salt concentration
of the lake comes down, the export of the salts from the lake also reduces. The salts deposited due to
annual evaporation are the main determining factor in lake concentration as lake volume is small. If the
evaporation is relatively smaller portion of the total lake volume it would be easier to flush and maintain
the lake at low concentration. With the limited volume of the lake and high surface area it is indeed a

desert sink for depositing salts moved by drainage water (or a salt dump) as it intended to be in the
original design and truly not a lake. Hence, it restoration is not justified.

Furthermore, huge quantity of salt mobilized from the westem part, accumulated over a period of more
than 20 years, and additional salts deposited due to evaporation all of which has to move through the
eastem part of the lake would damage the eastem lake and also the channels downstream in particular the
Akchadarya route. Hence, flushing the westem part of the lake is more damaging to the environment than
closing the lake properly.

Govemment also realizes that closing the lake immediately in its entirety is not feasible at this time as the
eastem part is still valuable for bird life, although of relatively little value for fisheries. Govemment has
therefore selected a somewhat revised version of the third option. The western part would be separated
from the eastem part by the construction of a low dike on the ridge between the two parts. This would
allow the westem part to dry out and it would be closed properly. Some of the pumps of the Kzylkum PS
would be kept in operation, thus maintaining and providing a flow of water through the eastemr part,
where water quality is then expected to improve. During the project implementation period the migration
and breeding of birds as well as the fishenes in the eastem part of the lake will be closely observed and
monitored. Govemment expects that most of the birds will migrate to the new wetlands I and II (the
Kurgashinkala wetlands) that will be created in the SKMC and Akchadarya Main Drain (AMD), as well
as the envisaged new wetlands Im in the AMD and additionally near Jana Darya. If that proves to be the
case govemment also plans to close the eastem part; if this will not be the case, the eastem part would be
maintained. Govemment is committed to consult with the Bank before deciding to close the eastem part
as well. As mentioned earlier, the wetlands to be created in the SKMC, the AMD and possibly near the
Aral Sea will be using drainage water based on the model developed by govemment under the Lake
Sudoche restoration project (funded under WEMP) and Lake Musdrachi. It is considered that any loss in
value in terms of natural habitat or biodiversity due to either part of full closure of Lake Ayazkala would
be compensated by these wetlands.

It should be noted that under Uzbekistan's current precarious economic conditions, the financial
sustainability of pumping drainage for the purpose of maintaining an artificial lake is highly unlikely,
especially for a lake that has little economic value. A properly guided and planned partial or full closure
of the lake is therefore a much safer option than keeping the lake without a pumped water supply, which
would then dry out, causing environmental problems for the adjacent lands and the population dependent
on it. Also, the drainage water contains various chemicals and without adequate flushing the
concentration would increase (as happened also in the eastem part during the two years of drought
recently) making the lake a hazard. The initial closure of the westem part of the lake over the project
period should include measures like growing suitable trees and plants on the dry lake bed in area where
salinity levels are relatively low, plowing and tuming over the soil where surface salinity is somewhat
higher and covering the surface with soil where surface salinity is extremely high. The cost of such
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works have been included in the project and they would be carned out as part of the contract for

construction of the main drain. At the start of the project's implementation various experiments would be

conducted to find the most cost effective ways to close the western part properly. The same methods
would apply in case at a later date the decision would be taken to close the eastern part as well.

Wetlands in the Acha Darya river bed. These are part of the ancient streambed of the Akcha Darya, and

are also fed by drainage water from the command area. The Kurgashinkala wetlands (wetlands II)
although mainly shallow, the water depth may reach 7 meters in some places. These wetlands will

continue and will expand, as more water will flow through. Currently they are either fed by gravity flow

through the old riverbed or by the collector canal that partly cuts through the nverbed and partly shortcuts

some of the meandering of the river. In addition, there would be wetlands created near the Aral Sea

because of drainage flows. The exact size of these wetlands is difficult to estimate at this stage.

However, their size would be manifold Ayazkala lake because total drainage would go through such

wetlands instead of only a portion discharged into Ayazkala lake. Potentially, this chain of wetlands

would be a main migration route for birds and could be considered as an downstream compensation for

the upstream loss of wetlands, biodiversity and fish resources of Lake Ayazkala.

Wetlands in the lower Akcha Darya valley and delta. In 1998, a portion of the flood waters released from

Tuyamauyun reservoir were intentionally routed through the project area's canal and drainage system and

through the Akcha Darya channel, which led to flooding of rangelands and considerable complaints from

the local population, especially the livestock herders. It has been agreed with MAWR that the AMD

would be designed in such a way that flooding of the rangelands will not occur again. In particular

starting from south of Chukurkak to the Jana Darya a confined channel would be constructed capable of

fully containing the AMD's design discharges.

Protecting herders' rights in the lower watershed. The herders4 and other land users in the lower

watershed feel that they have been the major losers (for example of valuable grazing land) during three

decades of irrigation development. This ill feeling was re-invigorated in the ill conceived artificially
created floods of 1998 that flooded Chukurkak and caused a depletion of grazing resources. In addition it

increased the insect population and subsequently increased the incidence of a number of important animal

diseases in particular liver (fluke) disease, theilenosis and some clostridial diseases such as blackleg. The

community is concerned that any further use or development of the collector canal will increase the

number of such floods and further threaten their grazing lands and wells. The herders are also concerned
about the canal itself as it cuts through their grazing lands and has only two bndges to reach these lands.
Although the opinions seem to vary, the herders would like to see a brndge (for animals) over the canal at

about every 20 km.

Mitigation It has been agreed with MAWR that the AMD would be designed in such a way that flooding

of the rangelands will not occur again. Firstly, under the project the construction would begin from the

Aral sea side and channel completion would move towards south i.e. from downstream to upstream

towards the imgated area so that any discharges released to the drainage collectors can be passed without

flooding the adjacent lands. The construction contract would be designed to carry out construction in this

manner. Secondly, starting from south of Chukurkak to the Jana Darya a confined channel would be

constructed capable of fully containing the AMD's design discharges. The local herders' wishes with

respect to increasing the number of livestock crossings would be considered on the basis of current tracts

and migration routes. The impact of seepage from the AMD on the environment (habitat and wells) will

be evaluated. The construction contract would be provided with sufficient contingency funds for

providing additional crossings if such need arises during the construction. Some support for selected

monitoring of disease and disease vectors will be provided and, where needed, a plan to reduce their short

4 The main herder settlement is Chukurkak. They are organized m shirkats (reformed collective farms); the herders'
shirkat may has access to over 100,000 ha of grazing lands
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and long term effects through water canalization or a strengthening of the animal health service (and
vaccination).

The Badai Tugai (forest) reserve is a 6,460 ha nature reserve (zapovednik) and one of the few remaining
tugai forests along the right bank of the Amu-Darya, in the Beruni and Kegelli districts. The reserve was
created for the purpose of saving tugai woods and fauna under conditions of regulated river discharges. It
has a unique biotope and contains a fairly unique fauna, including a herd of about 40-100 elk that migrate
in and out of the forest. In the course of the development of irrigation along the Amu Darya over the last
50 years the water regime in the floodplain has changed significantly. The regular floods of the river are
now largely controlled and the water supply for the forest is now mainly from ground water, partly fed by
the nver and partly from the Beruni collector Drain (CD). The Badai floodplain is also occasionally fed
with water pumped from the river. The groundwater has reportedly become more saline, and there are
signs of salinity stress among certain trees (mainly Populus arianq). The drainage water pumped by the
Beruni station on one hand increases the soil and groundwater salinity the Badai Tugai area and hence it
is damaging for the forest , however, on the other hand in the absence of reliable supply of fresh water to
the area serves as source of water supply even though its quality is bad. The proposed reversal of the
flow in the Beruni CD and provision of better drainage in the area would help in soil and groundwater
salinity and would be beneficial for the forest. However, supply of fresh water is necessary in order to
save this remaining forest reserve and develop it properly. Therefore, the objective of the mitigation
measures is to develop means for supplying this area with the fresh water.

Mitzation. The MAWR is willing and prepared to invest in improving Badai Tugai since its ownership
and responsibility for its management lies with MAWR. The protection of the forest would require: (a)
maintaining a certain water table, with reasonable inflow of fresh water for the survival of the existing
forest; and (b) occasional flooding (as a minimum once every 4-5 years but ideally annually) to induce
sprouting of seed and rejuvenation of the forest. A number of options have been reviewed and discussed
with interested parties in stakeholder meetings, among others: (i) pumping from the Amu Darya; (ii) re-
opening the old upstream channel of the Kok Darya and connecting it to the Amu Darya; (iii) supplying
the Kok Darya from an irrigation canal near the boundary of the reserve; (iv) rehabilitating the Beruni PS
to continue the supply of drainage water to the Kok Darya). Subject to preliminary surveys, designs and
costlbenefit comparisons, the technically best option appears to be the re-opening of the old upstream
channel of the Kok Darya and connecting it to the Amu Darya, as well as providing an irrigation pumping
station on the bank of the Kok Darya to pump water for a few weeks each year to facilitate seed
germination. In addition, an existing irrigation channel would be extended and connected to the Kok
Darya through which any extra water in the irrigation system would escape at the same time supplying
water to the forest. This solution would improve the groundwater levels and groundwater quality, and
provide fresh irrigation water. In this way, the closure of the Beruni PS would not only be mitigated but
the quality of the forest would actually be enhanced considerably under the project. The works required
for improving the Badi Tugai water supply would be included in the construction contract for the main
drain SKMD.

The Amu Darya water management study that would be carried out under the project would suggest
improvements in the management and operation of the river, in particular of Tuyamuyun reservoir,
Takiatash barrage and river reaches downstream, including flood management in these sections of the
river and ways of passing controlled floods to maintain the carrying capacity of the river and create
controlled flooding along the river. This would offer an altemative to providing an irrigation pumping
station for Badai Tugai.
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COMPLIANCE WITH WORLD BANK SAFEGUARD POLICIES

As necessary, provisions have been made under the project to ensure compliance with the Bank's
safeguard policies:

Environmental Assessment (OP 4.01). The project would improve the safe disposal of drainage water
away from the project area, the drainage collector network and irrigation infrastructure in the project area,
and O&M, including better water management. These measures will lead to lower groundwater tables, a
reduction in soil salinity and considerable water savings, all factors leading to increased crop production.
The project will also improve the quality of Amu Darya water downstream of the outfall of the Beruni
collector and improve the yields slightly of the irrigated areas downstream. The ovemding environmental
impact of the project will therefore be positive. There are environmental risks associated with the
protection of archaeological sites but these can be mitigated. A comprehensive EA has been carried out
and a detailed environmental management plan (EMP) have been prepared. The major works of EMP
have been incorporated in the project design and they would be carried out as part of the main drain
contract. The PIU and an independent international team of consultants in coordination with local
environmental consultants, reporting to the Government of Karakalpakstan, would monitor the
implementation of the EMP.

Naturel Habitats (OP 4.04). There are environmental risks associated with the protection of the Badai
Tugai (forest) reserve, the (artificial) Lake Ayaz Kala, and the wetlands in the Akcha Darya valley and
delta, but as described above these will be mitigated during the project implementation. Overall the
project would have a positive impact on natural habitats.

Forestry (OP 4.36). Apart from Badai Tugai there are no existing forest resources in the project area
(see above).

Pest Management (OP 4.09. The, project is not expected to directly or indirectly support or change the
use of pesticides.

Cultural Property (OPN 11.3). There are numerous archaeological sites in the project area and along
the SKMD but the risks associated with the construction activities can be mitigated by means of surveys
and monitoring during the design, implementation and operation phases of the project.

Indigenous Peoples (OD 4.20). No indigenous people would be affected by the project.

Involuntary resettlement (OD 4.30). There is no need for resettlement under this project.

Safety of Dams (OP 4.37). The Tuyamauyun reservoir complex is the major water storage facility for
Karakalpakstan. Its current live capacity is 5.3 billion m3 and it features several earth dams and flood
protection embankments; gated spillways with a total discharge capacity of 12,890 m3/s; a 150 MW
power plant; and two canal intakes, one with a capacity of a 560 M3/s on the left bank and one on the
right bank with a capacity of 200 m3/s. The reservoirs provide seasonal storage for irrigation water. The
latest safety inspection of the Tuyamauyun complex was carried out under the Bank financed Water
Supply, Sanitation and Health Project (Ln 4216-UZ). The Tuyamauyun Dam Safety Inspection Report
was issued in February 2001. A number of dam safety issues were identified by the inspection team; the
most important ones include: (i) the safety of Sultansandjr Dam; (ii) rehabilitating the hydro-mechanical
equipment; (iii) improving dam instrumentation; (iv) updating the O&M manual of the scheme; and (iv)
preparing an Emergency Preparedness Plan (EPP), important as damage can be caused downstream by
discharges that are much lower than the maximum flood. The cost of the recommended dam safety
measures was estimated at US$11.4 million, part of which may be financed from Ln 4216-UZ.
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Projects in International Waters (OP 7.50). The project is situated on the Amu Darya, which is an
international waterway. The project was included in the Aral Sea Basin Program approved by the
concerned five heads of state in 1994. In addition, the project would help Uzbekistan to comply with the
agreement it signed with Turkmenistan on January 16, 1996 regarding the joint and rationale use of Amu
Darya water resources. The agreement (Article 9) requires that both countries would stop discharging
drainage water from both banks of the Amu Darya, starting from 1999. With the project, Uzbekistan
would make a first step in meeting this requirement by closing the Beruni station, which currently pumps
saline drainage effluent into the Amu Darya, and instead disposing this saline effluent by gravity towards
the Aral Sea. All Central Asian States know about the project, and it will be discussed at the IFAS
meeting (December 3-5, 2002) participated by Central Asian States and key donors interested in the
region. An crease in extraction from the river would not be possible as result of the project works. Only
rehabilitation of the water distribution canals would be undertaken under the project. The new
construction under the project involves a main drain that would carry the drainage water from the project
area for disposal into the Aral Sea. The quality of drainage water would be much better (salinity level less
than 4 grams/liter) than the quality of water in Aral Sea, salinity of which is about 40 grams/liter.

Projects in Disputed Areas (OP 7.60). The project area is not part of a disputed area.

ENVIRONMENTAL MANAGEMENT PLAN

Environnemental management plan.

The general objectives of environmental management are:

* Implementation of measures to prevent or reduce any negative impacts to acceptable levels;
* Implementation of measures that help ensuring that the environmental actions are in phase with.

engineering and other project activities throughout implementation.
• Implementation of measures to deal with risks that arise during construction and O&M stages;
* Supervising and monitoring significant issues during installation and operation.

All EMP issues and activities have been listed in Table 1. This table contains the mitigation/enhancement
and monitoring measures as identified as well as the proposed responsible organizations. Most of the
EMP works would be included in the drainage and irrigation works contracts under Drainage and
irrigation components. In addition, US$2.0 million has been allocated in the project to cover any
additional works that may not be covered under the other project components. About US$1.5 million
have been allocated for M&E including supervision of EMP implementation. The O&M of the EMP
works would be covered under the O&M of the project facilities, and when constructed properly, is likely
to be negligible.

Technical measures. The identified technical measures, relate to groundwater monitoring at
archaeological sites and protective measures (e.g. groundwater pumping and/or canal lining to prevent
seepage) if found necessary; specific civil works to guarantee the water supply for Badai Tugai; specific
measure for Lake Ayazkala to mitigate the negative impacts of its desiccation; water control structures for
wetlands I and II; and flood protection works (dikes) and channel crossings for the AMD. These works
will be incorporated in the contract for construction of the main drainage system.

Environnemental due diligence. Environmental due diligence is incorporated in project
implementation to (i) manage "chance-finds" of archaeological sites/objects during the construction
phase, (ii) control the residual risk of accidental environmental damage and (iii) prevent the negative
environmental impacts during construction. The contractor(s) and the supervising Engineer will have the
pnmary responsibility for due diligence. Mitigation measures are set out in the Environmental
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Management Plan (EMP) and are reflected in the project's final designs and will be included in the tender
documents. Supervision of EMP implementation, including activities requiring environmental due
diligence will be done by the independent M&E consultants, reporting to KPCC, in association with
related institutes such as the Institute of Archaeology and Ethnography, PIU and Ministry of Agriculture
and Water Resources (MAWR). The construction risks to be monitored will include, but not limited, to
the following issues:

* handling of hazardous material as far as part of construction activities;
* movement of machinery;
* management of quarries and borrow areas, if any;
* collection and safe disposal of hazardous residues and dismantled material;
* occupational safety and health;
* management of pollution incidents.

Environmental enhancement. In accordance with Uzbek law 174 buffer zones may need to be
established along the SKMD, which may require the planting of certain shrubs/trees to avoid wind
erosion and/or measures (fencing) to prohibit access by the general public or animals for safety reasons.
These features will be specified in the tender documents.

Monitoring measures. The environmental issues and mitigation measures recommended for monitoring
concern:

* groundwater levels and soil salinity in the project area
* groundwater levels along the SKMC
* monitoring of groundwater levels near archaeological sites that could possibly be affected
* water quality and water regime in wetlands I and II; flora and fauna
* water quality in wells and salinization of lands along AMD;
* groundwater levels, groundwater salinity, flood frequency and water supply for Badai Tugai
* adequacy of AMD channel crossings for herders
* adequacy of flood protection works for rangelands

EMP Implementation, Monitoring and Supervision.

The resposibility for implementation of EMP lies with the PIU and MAWR which are project
implementing and executing agencies respectively. They would be assisted by the international
engineering consultants for design and supervision of EMP works. In addition, Independent Monitoring
and evaluation (M&E) consultants would be responsible for supervising the implementation of EMP. The
consultants would report to the Government of Karakalpakstan instead of PIU and MAWR who are
responsible for project implementation. The M&E consultants team would consist of international and
national staff and they may sub-contract a number of monitonng activities to national institutes. They
would have expertise in hydrology, irrigation, forestry, agriculture, soil science, water quality, fisheries,
ecology, archeology, sociology, economics and capacity to recruit specialists for any specific issue which
may anse during project implementation. The consultants would provide guidance to these institutes as
well and would have a major input in the preparation of the, quarterly and annual M&E report which
would be submitted to KPCC, Government of Karakapakstan, MAWR and the Bank.

Responsibility for general oversight and environmental auditing will rest with Goskompriroda and they
will receive regular progress and M&E reports.



18

Table 1 Environnemental Management Plan

Issue Where Potential impact Mitigation Carried out by and Monitoring and
Means Supervision

Water logging Project area Further deterioration of land Groundwater level control and reduction of Overall project M&E consultants, KMAWR

and Salinity and water, loss of agriculture, soil salinity is the main objective of the implementation, PIU, and KPCC
employment and incomes, project. MAWR, KPCC
environmental degradation,
public health risks, and salt
storm. _

Excessive Stretch This stretch appears to be in a Evaluation (during detailed design) of an PIU, engineenng M&E consultants, KMAWR,

seepage from between km very sandy region. The high alternative route passing west of consultants, MAWR KPCC
Akchadarya 135 and km 90 seepage rates may result in soil Chukurchak
Main Drain salinization along the collector.
Archaeological Southem Delta Construction works may disturb These sites would greatly benefit from Construction M&E Consultants, KMAWR,

sites (project area) existing archeological sites lowering of groundwater levels and supervision engineers KPCC
reduced soil salinity. The drains in this (CES), PIU, MAWR M&E would have a team of
area have already been constructed; they The criteria would be intemational and national
need to be cleaned up or in some cases included in the archeologists with experienced
deepend/widened. Construction works detailed designs and in dealing with such
will only be allowed at least 100 m from bidding documents. constructions works.
existing archeological sites; blasting not M&E consultants
allowed within 250 m would monitor

_______________ specific sites. __________________________sp i it
Along the drain Construction of drain may (i) Most of the canal is partly constructed Same as above M&E Consultants, KMAWR,

touch upon "chance finds" (ii) proposed drain alignment has been KPCC
marked on the ground and reviewed by
archaeological team

(iii) a procedure for chance find has been
developed and supervision and
decision mechanism would be in place
to take timely decision in case of a
chance find.

Construction of dram Construction works will only be allowed at CES, PIU, MAWR Same as above
least 100 m from existing archaeological
sites. Blasting not allowed within 250 m

Increased soil salinity in area Generally these archaeological sites Same as above. Same as above
close to collector may damage (castles and other monuments) are on Works would be made
archaeological site higher ground, several meters higher from part of the ICB
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Issue Where Potential impact Mitigation Carried out by and Monitoring and
Means Supervision

adjacent lands in some cases. Monitoring contract for drainage.
of ground water salinity is being camed Additional funds
out in areas where canal comes within 150 would be available
m of existing sites. Groundwater control from allocations for
or other site specific measures would be EMP works.
provided if required.

Akcha Darya Some risk that saline water An inventory of archaeological sites within National team of Same as above

delta seeping from the collector 2 km on the western side and I km on the archaeologists have

could damage buried sites eastern side of the route and regular undertaken surveys

within a few km of the collector monitoring by archaeologists. inventory and along

route the alignment of the
drain. The monitonng
would continue during
the construction phase.

Wetlands Lake Ayazkala Phase I: the closing and Phase I An effort will be made to maintain The works would be M&E consultants would

disappearance of the western and enhance the eastern part of the lake, incorporated into the supervise these works and

part of Lake Ayazkala which is which is fresh. The western part will be civil works contract submit quarterly and annual

saline will create a salt lake. properly closed during the project for construction of the reports to KPCC, KMAWR,

Total resting area for birds will implementation period; this may be SKMD. They would MAWR, the Bank and other

reduce somewhat. The dried- achieved by growing vegetation and/or be supervised be the stakeholders.

up lake bed will be an covering the exposed bottom of the lake, PIU and MAWR, with

environmental hazard for plowing under the relatively saline surface the help of

neighboring areas. where vegetation cannot be grown as such, international
and covering highly saline surface. consultants acting as

Phase II: Simular situation when Various solutions would be tried out the Engineer on this

government will consider to dunng the project implementation. contract. Funds would

close the eastern part of the be available from the

lake but only after most of the Phase II: closure of the eastern part will EMP allocation if such

migrating birds and other birds not proceed only if the new wetlands are works cannot be

nesting in this part of the lake developed and form a healthier substitute carried out from the

have moved to nearby for this lake. The closure if needed would budget for the

wetlands. The most likely be done after consultations with the irrigation and drainage

scenario is that eastern part of stakeholders and the World Bank. works contracts.

the lake would be maintained.
The loss of the western and possibly also
the eastern part of the Lake will be more
than compensated by the creation of
Wetlands I and II (Kurgashinkala
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Issue Where Potential impact Mitigation Carried out by and Monitoring and
Means Supervision

Wetlands) and Wetlands III.
Lake Ayazkala Closure of Lake Ayazkala may Families near the lake who may be PIU, MAWR, KPCC, M&E consultants. The M&E

deprive small number of deriving benefits from this lake also Government of consultants would consult with

fishermen of some income belong to a shirkat with linkages to the Karakalpakstan and fisheries specialist and social
irrigated area. Tuman government. scientists. They would monitor
Due to shrinking of the lake over the last the closing of this lake and
two years and increasing salinity, many possible impact on such
families have already mugrated. Others do families.
not have much expectation from the lake
and they are planning to move or have
taken up livestock production. The
possibilities are that: (i) fishermen may
use collectors, and other wetlands in the
area such as the Kurgashinkala wetlands;
or (ii) altemative employment could be
found by the shirkat for these families if
needed.

Wetlands I and Positive impact on Ensure that wetlands are developed and PIU, engineering M&E consultants, KPCC

II(Kurgashink- environment; production of operated in a manner so that there will be consultants and
kala), wetland fish, muskrat skin and reeds for continuous flushing; this will keep salinity MAWR.
III and local population levels low. For Wetlands 1, II and III some
additional fresh water release from the canal, when Works would be
wetlands along available in wet years, is recommended. included in the main
the Jana Darya All outflows are to be captured from these drainage contract.

wetlands and discharged in a confined PIU, MAWR,
channel past Chukurchak. KMAWR, raivodkhoz

would ensure proper
operation of these
wetlands.

Badai Tugai Falling water table and reduced The closure of Beruni pumping station Badai Tugai belongs M&E consultants, KMAWR,

riverine forest water supply due to closure of would be beneficial for Badai Tugai as it to MAWR and KPCC, Badai Tugai reserve
Beruni pumping station would supplies saline water resulting in higher MAWR is willing and management.
endanger this forest reserve. soil and groundwater salinity. This is ready to make the

correct if reliable fresh water supply is necessary investments
provided in place of the drainge water to improve the
supplied from the Beruni station. For management of this
supply of fresh water to Badia Tugai a forest. These works
number of options are were considered would be included in





21

Issue Where Potential impact Mitigation Carried out by and Monitoring and
__________________________________ M eans Supervision
Best option is selected for implementation the main drain
which consists of reopening of the Kok (SKMD) construction
Darya upstream to the Amu Darya to contract. If needed the
provide a fresh water supply; and to EMP allocation would
construct an irrigation pumping station on also be used.
the Kok Darya channel bank to facilitate
the germination of the tree seeds. In
addition an existing irrigation channel
would be extended to Kok Darya channel
for supply of irrigation water. This solution
would substantially enhance the health of
the forest.

Lack of regular floods (required Amu Darya water management studies The engineermg
for regeneration of the forest) would suggest operation of the nver consultants. The cost

system in particular of Tuyamauyun (US$0.15 million) is
reservoir, ways to manage floods, increase included in the Project
flood carrying capacity of the channel, and Management
operation of Tuyamuyun barrage. This Component.
may facilitate controlled flooding of the
riverine area for beneficial use; above
descnbed pummng station may then not be

______________ needed.
Flooding North Delta Rangeland deterioration, loss of Construction would start from the Aral Sea The detailed designs M&E Consultants, PIU,

threatens herder livelihood or downstream side and progress upstream and construction MAWR and KPCC

community towards the south i.e. to the irrigated area., schedule specified for
Floods increase risk of vector so that the drainage water coming from the SKMD
borne disease and loss of upstream could be passed to the Aral Sea. construction would
animals From south of Chukurkak to the north, the specify these. Costs

drain would consist of a confined channel would be included in
capable of keeping flow contained and the civil works
deliver it to Jana Darya and Aral Sea. contract. Design
Plantings along canal would reduce wind Engineers, PIU,
erosion and stabilize soil. MAWR and the Bank

would ensure that
provisions are made
accordingly.

Canal with Starting from Possible affect on livelihood. A list of crossings over the drain, based on Engineering M&E Consultants, Tuman
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Issue Where Potential impact Mitigation Carried out by and Monitoring and
Means Supervision

insufficient south of existing livestock routes, has been consultants, PIU, administration and KPCC

crossings cuts Chukurkak to Due to reduced movement of prepared in consultation with the MAWR, local

herders from Jana Darya in livestock in the grazing lands. stakeholders, and local herder population administration, and

grazing lands the north, of the area. Additional funds have been KPCC
particularly in allocated in the civil works contracts to

Takhtakupir construct additional crossings that may be
Tuman. identified by local population during the

construction period. The herding
communities are also part of a shirkat with
linkage to the irrigated areas.

Flooding and or Along the The drinking water wells may Wells would be exammned individually and Funds equal to about M&E consultants, KPCC

contamination main drain be flooded or contaminated would be protected from contamination US$0.3 million have

of drinking with saline water. during construction and O&M of the been included in the

water wells. project. The effluent would be contained in drainage comnponent
the channel. for the protection of

wells. The engineer,
PIU and Turnan
administration would
ensure that wells are
protected against
flooding in particular
during construction
period. The works
would be included in
the ICB contract for
drain construction.

Jana Darya/Aral Along the It is not yet known whether the A mathemnatical model will predict seepage Engineering E&M consultants, KPCC

Sea main drain dramnage water will reach the losses and how far the drainange flows will consultants; model
Jana Darya and Aral Sea. If not, reach. Efforts will be made to let some will be transferred to

there will be salt accumulation large flows reach at least occasionally the collector management
in the Akcha Darya, possibly Jana Darya to wash out the accumulated organization
causing damage to soils and salts, if needed by means of supplementary
vegetation. releases from Tuyamuyun reservoir.

Construction In SK and Environmental hazards, fuel Detailed specification for handling these Supervision of civil M&E consultants, KMAWR,

activities along the and oil spills, dust, disposal of would be incorporated in the detailed works contracts, due -KPCC

alignment of construction materials, traffic design and bidding documents diligence, by the

SKMD and road damage contractors, PIU, and

I_______I_______I___ I_________________________________ MAWR.
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Table 2 List of Stakeholders consulted

List of participants - Ellikala district

Name Position Organisation

Kulumbetov Palvanbay Deputy Director Rayselvodhoz

Kamalov Hudajbergen Director Ayazkala PS

Khushnazarov Khalila Chairmnan Farm Ellikala

Khujaniayzov Ismail Chief Labor registry office

Kurbanov Tukhtabay Livestock specialist Rayselvodhoz
Yakhshimuratov Azat Expert Shirkat Bukan Merey

Yakubov Umar Chairman District Goskompriroda

Abdalov Ruzibay Fisherman
Nurimov Komil Fisherman
Davlatov Unus Herder
Pirjanov Jenis Herder

List of participants - Turtkul district

Name Position Organisation

Zaripov Abdurakhman Deputy Director Rayselvodhoz

Atadjanov Uldash Veterinanan Veterinary service

Dusimov Iskander Chairman District Goskompriroda
Sharipov Farkhad Chairman "Ryba" Ltd.

Rajapova Alya Chairman Farm "Kyrkyz"

Khajibaev Maksud Director Baday-Tugai

List of participants - Beruni distrct

Name Position Organisation

Nanirbergenov Oybek Deputy Director Rayselvodhoz
Sharipov Rustam Chairman Kilchinok

Bekchanov Daviat Chairman SSG Kilchinok

Avezov Seydamat Chairman Boz-Yab
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List of participants - Takhtakupir district

Name Position Organisation
Sherbekov Marat Director Rayselvodhoz
Ospanov Abubakirsidik Chairman Shirkat Makpalkol
Sadikov Keulimjay Chairman Shirkat Marjankol
Jumabaev Jetkerbay Specialist Distnct Goskompriroda
Dauletyarov Joldasbay Livestock specialist Shirkat Uzbekistan
Makhanbetov Askar Chairman Shirkat Janadarya
Uzakbaev Jaras Agriculturist Shirkat Marjankol
Akhatov Saduakhas Hydro technician Shirkat Takhtakupir
Rskeldiev Uzakbergen Herder Shirkat Koniratkol
Bakbergenov Juldiz Herder Shirkat Koniratkol
Kosuakov Uzakbay Herder Shirkat Koniratkol
Primov Shokhan Livestock specialist Shirkat Takhtakupir
Turmanbetov Parakhat Engineer Shirkat Uzbekistan
Atamuratov Janabay Agriculturist Shirkat Japakov
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List of participants - Nukus meetings

Name Position Organisation

Bekmuratov T. Chief of Department Ministry of Labor RK

Jiemuratov K. Chief of Department GM Ltd.

Uldashev F Chief Engineer "Kyrkyz" Ltd

Kaypanov M. Chief Vetennarian service

Allambergenov 0. Chief of Department "Kyrylis" Ltd.

Jamankaraev R. Chief Engineer ODSP -I

Arziev B. Book-keeper RK "Balyk"

Karataev Deputy Chairman Goscompriroda of RK

Usupov B. Chief HEU of RK

Shagilov K. Deputy Chief Forest Committee

Kurbanbaev E. Director Branch of SANIIRI

Bekmanov Chief of Department. MAWR RK

Khalmuratov U. Deputy Minister MAWR RK

Kaipov J. First Deputy Minister MAWR RK

Joldosova 1. Member "Aralecosan"

Kurbanbaev R. Researcher AS RK

Aimbetov N Deputy Chairman AALSU

Pimazarova K. Correspondent Newspaper "VK"

Seymuratov E. Chief of Department AS of RK

Yagodin V. Director Archeological Institute

Mamutov N. "Ecosouz"

Absatarov N. "Ecosouz"

Adenbaev E. AS of RK

Kaltuev A Deputy AALSU

Khegay N. Chief of Department Goscompriroda of RK

Kamalov U. Chairman AALSU

Abdreymov T. Secretary AALSU

Oteniayzov E. Scientific Secretary AS of RK
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