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2 Executive Summary

Purpose and Activities of the Project

The Environmental Assessment and Management Plan belong to the Forest
Protection and Reforestation Project in Kazakhstan, which will receive a Specific
Investment Loan from IBRD and other funding will be provided from GEF and the
Project recipient, the Forest and Hunting Committee (FHC).

The Project will include: (a) rehabilitation and effective management of 650,000 ha
of damaged Irtysh pine forest in the northeast (Paviodar and East-Kazakhstan
Oblasts), including replanting of some 41,000 ha; and (b) planting of 44,000 ha of
dry Aral seabed and rehabilitation of 6,000 ha of saxaul rangelands (Kyzyl Orda
Oblast); and (c) capacity building of the FHC and associated organizations (e.g.,
policy analysis, information facilities and human resource development). The Project
is intended to reduce, prevent, or ameliorate land degradation with a focus on
restoring and maintaining tree and other vegetative cover. Benefits will include
increased amenity values of restoring and preserving Kazakhstan's limited forest
cover, increased recreation values, preservation of pasture and arable land,
increased biodiversity, improved sheltering from wind, improved air quality, as well
as the wood and fodder products themselves. The Project also includes
improvement of forest fire management in the Irtysh region and rangelands
management in the Kyzyl Orda region.

Planting in the Irtysh Pine Forest

Large forest areas have been destroyed by wildfires over the last 10 years (127,000
ha) and some reserve land remains grassland that would carry pines if planted.
Total of about 40-50 % of the forests has recently been destroyed by fires, pests
and illegal cuttings. Reforestation activities have been negligible during the recent
years.

The Irtysh pine forest is located close to the former test range of nuclear weapons.
The risks associated with the nuclear contamination and the implications for forest
management and related aspects such as soil erosion, fire management, and use of
forest products were assessed on the basis of the limited existing data. The IAEA
stated in its report [Preliminary assessment of radiological situation on the
Semipalatinsk Testing Area of RK, 2006, that there is sufficient evidence to indicate
that most of the area has little or no residual radioactivity directly attributed to
nuclear tests. However, it is not adequately known if there could be areas where the
contamination from radioactive clouds is still significant. Therefore, the EA supports
the plan, that a research and monitoring component is included to the Project to
provide more information on this aspect.

The principal potential environmental impacts from the planting activities in the Irtysh
pine forest are: disturbance to radionuclides, establishment of cone collection areas
and seed station, establishment and management of nurseries and clearing up
burned areas for replanting.

While the environmental impact of the cone collection areas and seed station is
small, it is important that they are not located in ecologically important habitats. The
PCU environmental expert needs to be involved in their selection and to monitor ---
ongoing activities. Delet-EvROEongoing ~~~~~~~~~~~~~~~~~~~~~~~~~~~~Final-Report-.doc
EAReportA.ql do lAug-O5 1
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The evenly distributed forest cover to the burned areas can only be achieved by
using tree planting. This method makes it possible to reforest areas covered by
grass, and to use different tree species in appropriate soil types. Most of the forest
fire areas are so extensive and trees completely burned that natural regeneration
does not happen. As a new technology, containerized seedling production will be
introduced. It will help to extend the planting season and provide better quality
planting stock. The aim is to build a containerized nursery with a production capacity
of about 3 million seedlings annually in the Zhana Semey SFE, Semey Ormany.

Existing bare root nurseries will be expanded and managed more intensively. Some
pests may cause damage to seedlings in nurseries and therefore pesticides are
used. Chemicals are used for soil fumigation, pathogenic fungi, seed treatment and
against root and foliage diseases. The use of pesticides in preparing planting stock
should be according to international standards for handling such chemicals.

In burned areas, remaining dead trees have been removed by doing salvage
harvesting and other debris has been heaped by bulldozers. In the past this debris
was burnt, but now it is left in windrows. Traditionally, the seedlings are planted
using a tractor and a specific plowing and planting machinery. The machinery digs a
furrow 1-2 m wide where the saplings will be set. While concern has been
expressed that that the practice of completely cleaning the burned areas may be
ecologically unsustainable and unnecessary, the EA notes that burning the debris
has ceased and the project has provision for testing the use of rolling choppers,
which will help conserve soil organic matter.

Where possible, the processes of natural regeneration should be preferred and
supported over artificial generation. The EA notes that the project will support
research on direct seeding, which, if successful, will greatly shorten the period
required for restoration of the Irtysh pine forest. Planting is necessary in the
extensive burned areas and preferably local people could carry out the work with
hand-tools in order to maximize the socio-economic benefits of the project, provided
this is compatible with the project objective of reducing reforestation costs.

Fire Management in the Irtysh Pine Forest

The component entails the development and implementation of improved forest fire
management through: (i) the operation of an effective fire prevention system
involving bare earth fire breaks, the expansion of buffer zones and public education
campaigns; (ii) the upgrading of the fire detection system; and (iii) the installation of
improved fire suppression capability involving the provision of equipment, the
upgrading of key forest roads and training.

The main environmental impacts from this component are the siting of new look-out
towers, re-establishment of fire breaks, improvement of access roads and tree
cutting in fuel reduced buffer zones. These activities should be planned so that the
ecologically valuable habitats are not disturbed. Such habitats should be mapped
before the planning. Thematic maps should include zoning of forest into different
categories, which also include protected areas, ecological habitats (including water
and wetland habitats) and definitions of resources use (including land-use). Existing
road network should be used as much as possible. Field inspection is required
during the planning stage and at the early stages of earthworks (e.g. to control off-
road traffic, erosion and excessive damage to macro-landscape).

rC&Wteted KAZi EVRONMENT-
A Final-Report-.doc
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Forest management capacities will be strengthened in order to diminish the
vulnerability of forests to fires. The activities may include fuel treatment by thinning
operations, tree harvesting (selective tree cutting) and prescribed burning, which are
aiming at limiting the spreading of possible fires. Thinning has also been seen one
of the solutions for forest health problems as e.g. caused by mass occurrence of
defoliating moth. Concern has been expressed that forest health and fire protection
may be used as an excuse for tree cuttings, which may have purely economic
purposes. However, new management plans now in preparation for the Irtysh forest
and the improved management resources to be provided by the project should
reduce the risk if this happening.

Dry Aral Seabed

The excessive use of water resources in the Aral Sea watershed has resulted in a
rapid lowering of the lake surface. The Project areas are located in the exposed
seabed of the Aral Sea. The coastal zone up to a hundred kilometers wide is mostly
not covered with vegetation, but adjacent saxaul and tamarix woodlands are slowly
spreading to this area. Dust storms can transport dust over very long distances and
carry salt particulates and some pesticide residues.

Some pioneer halophytic vegetation establishes itself naturally, but there is a need
for human intervention to speed up the process of development of a stable and
varied vegetative cover.

One of the first activities of the Project should be the mapping of the area (preferably
using GIS). Thematic maps should include zoning of the area into different
categories, which also include protected areas, ecological habitats (including soil
types, vegetation types, water and wetland habitats), endangered species of fauna
and flora and definitions of resources use (including land-use).

Selecting the species to different zones as well as defining the patterns of
plantations should be based on botanical and soil scientific research. Natural
vegetation should be protected wherever possible.

Only planting makes it possible to reforest and revegetate extensive areas in short
time. Whenever a more or less permanent vegetation cover has been established,
micro-climatic and soil conditions will become more favorable for vegetation, which
will further spread by natural regeneration.

The main environmental impacts of project activities on the DAS are the
construction and management of nurseries, construction of access roads and the
planting operations. The measures to mitigate any adverse environmental impacts
here are the same as in the Irtysh pine nurseries.

On the DAS the seedlings have earlier been planted using a tractor and a specific
plowing and planting machinery. The machinery digs a shallow furrow 1.5 m wide
where the seedlings will be set. Thus, any natural vegetation is destroyed from
some of the area. The soils in this area are very vulnerable to erosion and
desertification, and any damage to the protective plant cover or soil can delay the
formation of the vegetation cover. While existing techniques have proved to be
effective, further development is necessary to minimize soil disturbance. The EA
notes that the project will support research and development in this area.

Road construction serving the planting operations may damage sensitive natural
areas and cause erosion and the roads may provide unwanted access to the natural DeI---K-ENVIRONME-
reserves (as the Barsa-Kelmes Nature Reserve), which may suffer from Final-Report-.cO

EAReportA.1 doQIug-05 3
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disturbances. Careful planning of activities is essential and also off-road traffic
should be carefully controlled.

Rehabilitation of Saxaul Rangeland

The collapse of pasture rotation and overall planning of land resources has caused
over-grazing close to villages and reduced use of remote pastures. Collapse of the
coal distribution system as well as the increased coal and transportation prices
caused increasing use of firewood. At present, natural forests are illegally and
extensively harvested for fuelwood. Vast territories around towns and villages have
completely been deforested.

This subcomponent will undertake participatory saxaul rangelands rehabilitation,
community management of grazing pressure, and provision of water resources for
compensatory rangelands. The following main activities have been identified as
having a possible environmental impact: Saxaul rehabilitation; range seeding;
grazing management; and compensation area wells. These activities are foreseen
as extremely important and valuable from the environmental and socio-economic
points of view. At the moment, there would be a good opportunity to re-establish the
planning in which livestock units and pasture carrying capacities would be balanced
and regulated.

The field activities of saxaul rehabilitation and rangeland seeding will require similar
care in implementation as on the DAS and the Irtysh pines, with prior vegetation
mapping and procedures to minimize soil disturbance.

The location of the compensation wells needs to be carefully planned so that they
do not lead to overgrazing. It is important that the PCU environmental expert be
involved in the planning and monitoring activities.

Public Consultations

Several local people and other stakeholders in the villages were interviewed and
questions were raised on the present situation, use of forest resources and other
benefits as well as on the plans of the Project.

Local people are willing to look for small timber and fuelwood from adjacent forests,
but the use of the resources has always been strictly controlled. There is a major
demand of such materials as there is deficiency of building materials and heating
fuels.

Most of the rural people in the Irtysh region used to work for forestry but are now
unemployed. The Project is seen as a potential provider of job opportunities and will
be received with gratitude. However, a concern is that if the works will be done using
major machinery, no work for rural people is foreseen. The local people have
experienced land degradation caused by overgrazing (no pasture rotation anymore),
destruction of the irrigation system, unemployment and the rapidly increasing level
of prices of food and other products. A possibility to live in remote areas is not
attractive anymore.

Overall Conclusion

The conclusion from the screening of the individual components and
subcomponents of the Project described in the above EA is that the overall EIA
designation is 'Category B' in the WB classification. --------- ONMENT-

FDeleted KAZ-ENIRONMENT-
Final-Reporl-.doc
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Pest Management Plan

The Pest Management Plan (PMP) attached to this Environmental Assessment
provides a framework for the development of Integrated Pest Management (IPM)
program for field operations in the Project to identify, study and manage pest
problems. The purpose is to reduce human and environmental health risks
associated with pesticide use, and protect ecosystem by conserving beneficial
agents such as natural enemies of pests and pollinators to increase productivity.
Seedling stock production (mono-cropping) is highly prone to insect and disease
outbreaks and pest damage can occur quickly over a large area.

Intact Irtysh pine forests with densely growing trees are vulnerable to mass
occurrence of e.g. Tenthredinidae family (Diprion pini L) and Neodiprion sertifer
pests and major damage.

The IPM is an ecological approach to suppressing pest populations (i.e. weeds,
insects, diseases, etc) in which all necessary techniques are consolidated in a
unified program, so that pests are kept at tolerable levels in effective, economical,
and environmentally sound methods. Since pest problems are often symptomatic of
ecological imbalances, the goal is to attempt to plan and manage ecosystems to
prevent organisms from becoming pests. Most environmentally sound pest control
methods are biological or microbiological including the use of viruses and bacterial
pathogens. If chemical methods are used, they should be internationally acceptable
and all the environmental and human health risks should be minimized.

3 Introduction

3.1 Background

The Report has been compiled in the planning stage of the Forest Protection and
Reforestation Project in Kazakhstan (World Bank ID: P078301 and GEF P087485),
which will receive a Specific Investment Loan from IBRD and other funding will be
provided from GEF and Project recipient.

Kazakhstan possesses a significant forest resource, with 11.5 million hectares of
forested land, of which 5.3 million ha are saxaul woodlands and associated
rangelands. The generally dry extracontinental climate of Kazakhstan makes the
existing forest and rangeland ecosystems particularly susceptible to various threats,
including fires, pest infestations, overgrazing, over-harvesting for fuelwood, habitat
degradation and desertification. The recent years of political and economic
transformation has increased these problems. For example, Kazakhstan's forests
suffered dramatic losses from fire in 1997, affecting as much as 2 % of the forest
area.

The Project will include: (a) rehabilitation and effective management of 650,000 ha
of damaged Irtysh pine forest in the northeast (Pavlodar and East-Kazakhstan
Oblasts), including replanting of some 41,000 ha; and (b) planting of 44,000 ha of
dry Aral seabed and rehabilitation of 6,000 ha of saxaul rangelands (Kyzyl Orda
Oblast); and (c) capacity building of the Forest and Hunting Committee (FHC) and - ---------------
associated organizations (e.g., policy analysis, information facilities and human Final-Repor-.coc

EARenortAVu1 ddo-Aug-05 5



* JACOBS GIBB
,, * t § i Helsinki Consuiting Group

resource development). The Project is intended to reduce, prevent, or ameliorate
land degradation with a focus on restoring and maintaining tree and other vegetative
cover. Benefits will include increased amenity values of restoring and preserving
Kazakhstan's limited forest cover, increased recreation values, preservation of
pasture and arable land, increased biodiversity, improved sheltering from wind,
improved air quality, as well as the wood and fodder products themselves.

3.2 Project Objective

The Project objective is the development of cost effective and sustainable
environmental rehabilitation and management of forest lands and associated
rangelands, with a focus on the Irtysh pine forest, the dry Aral Seabed, and saxaul
rangelands. The Project is intended to reduce or prevent land degradation from wind
erosion, wind-blown pollution, and loss of tree cover, and will support organizational
development to improve the management capacity of the Forest and Hunting
Committee (FHC). The technical plans for the Project implementation are described
in separate documents and only the environmental issues related to these plans are
shown here.

Environmental benefits are fundamental to the Project development objective and
outcomes. These beneficial environmental impacts include reduced desertification,
salt and dust control, reforestation of degraded lands, improved conservation and
sustainable use of biodiversity in selected ecosystems, and reduced use of
potentially harmful pesticides. The reforestation is expected to utilize native species
of pine, saxaul, tamarix, poplar, willow, aspen and other. The forest planning and
management activities - including fire management strategies and capacities, will
address natural habitat considerations in both the site-specific and landscape
context.

The Project will help develop more environmentally acceptable pest management
strategies. There is a possibility of using a limited amount of pesticides in preparing
planting stock in nurseries and in major pest outbreaks, but overall pesticide use is
likely to be reduced in favor of biological controls.

3.3 Purpose of Environmental Assessment

The purpose of the Environmental Assessment and Management Plan is to ensure
that the Project meets the requirements of the Environmental Laws of the Republic
of Kazakhstan as well as the requirements of the World Bank as set out in its
Safeguard policy. The review examines existing relevant environmental legislation,
capacity to enforce the legislation, risk and potential impacts of proposed Project as
well as recommends the mitigation required to minimize this impact and the
monitoring practices to control the results. The Environmental Assessment and
Management Plan were prepared by Dr. Mikko Punkari and a team of national
experts in the EU Tacis funded project "Joint Environment Programme 2".

The purpose is to determine the environmental impacts and compliance with World
Bank Safeguard Policies of all aspects of the Project, as set out in the Project
Concept Document (PCD) or developed further during Project design. The
assessment reviews the work of the national consultants and identifies the likely
impacts of the Project. The EA also provides outlines for an environmental
management plan (EMP) for the Project. The EMP includes recommendations and
practical guidelines for minimizing and mitigating any potential adverse
environmental impacts of Project-related interventions, and measures for

EReeleoor:tAAZ Eoc1AuT- 6
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at this stage this material has not been available for the Project. Before proceeding
to finalization of the investments, the Government of Kazakhstan and the World
Bank wish to be assured that no action contemplated under the proposed Project
will lead to significant re-mobilization, suspension, or transport of these radioactive
substances.

The team of consultants reviewed the information available on this issue, carried out
an assessment of the risks of radionuclide mobilization, and evaluated the
management implications of Project activities. The report forms the basis of
provisions in the Project environmental management plan.

The team studied records and reports at relevant institutions in Kazakhstan on
radioactive contamination of Irtysh pine forests. The team has also designed a
sampling program that would provide definitive data on the level and location of any
radioactive materials in the pine forests, and, in particular, on how these substances
are likely to behave in the soil or move in groundwater.

4 Institutional Background

Most of the Project activities in the Irtysh pine component will be implemented either
directly by the Forest and Hunting Committee (FHC) under the Ministry of
Agriculture, and its subsidiaries, State Forest Entities (leskhozes), research
institutes, or through contracts, depending on the specific activity.

The FHC and the Oblast Akimat Forest Divisions, with offices in Astana, the 14
oblasts and at the 138 district-level entities are managing almost all Kazakh forests
and protected areas, as well as the dry Aral Seabed and the saxaul rangelands. The
FHC also includes several technical institutes to address requirements such as
inventory and planning, research, genetic stock selection, forest-related aviation,
and Astana afforestation. Most of afforestation and forest inventory and protection
activities came to a virtual standstill by the end of the 1990s.

The 2003 Forest Code delegated most forest management functions from the
central FHC to oblast governments, but the decentralized functions are not
operating at agreed levels due to a shortage of oblast government funds, and the
lower priority that oblasts attach to forest preservation compared to water resource
management, and pollution management.

In the Irtysh pine forest area there are two State Nature Forest Reserves, Semey
Ormany and Ertis Ormany, that manage the use and protection of the forests. In the
saxaul rangelands and the Aral seabed, the responsible authorities include the
Akimat Forest and Hunting Division in Kyzyl Orda managing the SFEs involved (the
Aralsk and Kasalinsk SFEs) together with Kyzyl Orda Oblast Natural Resource
Department.

Environmental permitting and control of the Project belongs to the Ministry of
Environmental Protection (MEP). The MEP was established in 2004 and it includes
the Committee of Nature Protection Control; Department of Strategic Planning and
Analysis, Department of Ecological Examination and Regulation of Nature Using,
Department of International Cooperation and Providing of Standards and Legal
Support, Department of Organizational and Financial Activity and it also has
territorial subdivisions in the oblasts.

rDeleted: KAZ-ENVIRONMENT-
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Under the management of the MEP there are the Republican State enterprises
"Information and Analytical Center", "Kazhydromet", "Kazaviamet", and "Kazakh
Scientific-Research Institution of Ecology and Climate".

The MEP is responsible for developing governmental policy in the field of protection,
reproduction and utilization of natural resources as well as for coordinating
interaction among ministries, departments, local authorities and the non-
governmental sector. The MEP will be responsible for environmental assessments,
permits and monitoring within the Project.

Other relevant bodies are the Ministry of Agriculture and its Committee for Water
Resources, and Committee on Land Resources Management. They have
responsibilities to regulate and control the use of resources according to their
mandates. The committees should be involved in the Project planning whenever the
water resources and land use issues are concerned. The Sanitary and
Epidemiological Service is responsible e.g. for monitoring environmental health
conditions.

5 Environmental Policy and Regulatory Compliance

5.1 Basic Policy Documents

5.1.1 NEAP and REAP

Transition to environmentally safe and sustainable development is among the
priority directions of the Kazakhstan Development Strategy. The National
Environmental Action Plan (NEAP) is part of the strategy, and was prepared on
intersectoral basis. The plan has identified seven key priorities problems that
include, among others, degradation of pastures and arable lands (most acutely
manifested in the south) and lack of forests and protected areas as natural habitats
(particularly important in the northeast). Within the framework of the NEAP, a Joint
Announcement of the Ministers of the Central Asian countries was signed stipulating
the development of a Central-Asia Regional Environmental Action Plan (REAP). The
Concept of Ecological Safety determined strategic directions of ecological state
policy as well as a system of organizational, legal, economic and social activities for
environmental protection. Strategy 2030 Ecology and Natural Resources was
developed taking into account the Environmental Programme for Europe, identifying
long-term prospects of policy and environmental protection integration, one of its
priorities being the establishment of an environmental protection management
system.

The NEAP includes four priority projects relating to biodiversity protection:

* The extension of forest areas for the restoration and conservation of
biodiversity and biocenosis;

* The improvement of the fire surveillance system in coniferous forests (East
Kazakhstan oblast);

* The development of the system of specially protected natural territories,
including the preparation of the national cadastre of unique nature objects as
part of the Cadastre of the World Cultural and Natural Heritage;

* The organization of environmental and resource monitoring of forests.

Deleted: KAZ-ENVIRONMENT-
Final-Report-.doc
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5.1.2 Laws and Regulations

The legislation in force of the Republic of Kazakhstan comprises of laws; decrees of
the President authorized as law and other standard acts of the President; standard
act of the Government; departmental and other legislative acts; and international
obligations. Kazakhstan has adopted e.g. the following laws relevant to the Projects
and environmental protection:

* The Law on Environment Protection (1997);
* The Law on Environmental Expertise (1997);
* The Law on Specially Protected Natural Territories (1997);
* The Law on Protection of Atmospheric Air (2002);
* The Law on Protection, Reproduction and Use of Wildlife (1993);
* The Land Code (2003);
* The Water Code (2003);
* The Forest Code (2003);
* The Resolution on Concept of Development and Distribution of Specially

Protected Natural Territories of the Republic of Kazakhstan until 2030, (2000);
* Government Resolution on Rules of Forest Fire Safety in Kazakhstan (2001).

The Law on Environment Protection determines the economic and social principles
of environment protection for the interest of the contemporary and future generation
and it is promoting environmental safety, prevention of harmful impacts caused by
economic activities to the ecosystems as well as management of biological diversity.
Environmental impact assessment of economic activities is regulated in the Law on
Environmental Expertise" (see 5.2).

The basic document regulating the forest use, protection and reproduction is the
"Forest Code of the Republic of Kazakhstan" (1993, revised 1995, 1999, 2003). The
objective of the Forest Code is closely connected with conservation of biodiversity,
is regulation of relations in the sphere of forestry economy with the purposes of
maintenance of conditions for rational and sustainable use of wood resources, their
protection, safety and reproduction. The special chapter regulates issues of use of
the genetic fund of forest ecosystems as well as introduction and reintroduction of
representatives of a flora and fauna. Public and private sector participation to forest
management was introduced in the code 2003. The forest legislation also includes
numerous normative legal acts, many of which are directly connected to the
conservation of the diversity of a flora and fauna in forest ecosystems.

The forest fund consists of all managed forests and is owned solely by the State.
Rangelands, however, may be leased. The main objective of forestry is its
sustainable use. Related goals are the regulation of the use of the forest as a
function of ownership. The main objectives of forest protection are:

* The prevention of forest fires, their timely detection and elimination;
* Protection from illegal felling, damage, fraud and other violations;
* The timely detection of pests, diseases and their control;
* The control of observance of hunting regulations and fighting against

poaching.

All the forests in Kazakhstan have a protective nature. Depending on their
ecological, genetic, and socio-economic functions as well as their location, the
forests are divided into different protection groups as follows:

* Water-protective forests (protected strips of forests along rivers, lakes, -et -Z-ENVIROE--
reservoirs and other bodies of water); fDnal-Report-.doE
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* Other protective forests (anti-erosive forests, strips of forests along railroads
and motorways of national and regional importance, belts of coniferous
forests, "kolkovye" and "bairachnye" steppe forests, those in the desert,
semi-desert, steppe, forest-steppe and low-forest mountainous forests,
which are of significant importance for environmental protection);

* Sanitary and recreational forests (urban forests and forest parks, forests in
green zones around cities, forests in the first and second belts of the sanitary
protection of water sources and forests in the sanitary protective zones of
resorts);

* The forests of specially protected natural territories (forests in State nature
reserves, State national natural parks, State natural parks, State forest
natural monuments, State reserve zones, especially valuable forest
territories, forests of scientific importance, nut forests, fruit-bearing
plantations, sub-alpine forests).

The Regulation "About state forest protection" (2004) and the Decree "About
prohibition of coniferous and saxaul trees cutting" (2004) have emphasized forest
protection. The Laws "On protection, reproduction and use of fauna" and "On
specially protected territories" are closely related with the purpose of conservation of
biological diversity. Since April 2004 in Kazakhstan there is a 1 0-year moratorium on
the cutting of coniferous and saxaul forests, which belong to the state forest fund.

5.1.3 International Conventions

The international conventions most relevant to the Project adopted in Kazakhstan
are the following:

* Convention on biological diversity;
* Convention on wetlands of international importance as wildlife habitats;
* Convention on environmental impact assessment in the transboundary context;
* Convention on the protection and use of transboundary water courses and

international lakes;
* Framework Convention on climate change;
* United Nations Convention to Combat Desertification;
* International FAO Code on behavior in the proliferation and use of pesticides;
* International FAO regulations on the genetic resources of plants;

The Republic of Kazakhstan ratified 1994 the Convention on Biological Diversity.
The National Academy of Sciences, the Ministry of Science and Technologies, the
Ministry of Ecology and Biological Resources and the Kazakh Academy of
Agricultural Sciences prepared a "National Programme of Scientific Research on the
Conservation and Sustainable Uses of Biological Diversity," which includes
monitoring the state of the environment. In the same Resolution, it was also agreed
that the country will consider the creation of a network of national parks.

The Ministry of Agriculture together with the Ministry of Science, the Academy of
Sciences and Kazakhstan Customs Service, have proceeded to the development
and implementation of measures on preventing introduction of unusual and alien
species which can damage natural ecosystems.

Academy of Sciences jointly with the MNREP and the Committee of Forest and
Hunting have developed the Program on conservation and balanced use of
biological diversity of forests. The Project sites have not so far been in the focus of
biodiversity programs.

fDeleted: KAZ-ENVIRONMENT-
Final-Report-.doc
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The MNREP and Academy of Sciences have developed the National Action Plan
(NAP) in 1997 under the United Nations Convention to Combat Desertification
(UNCCD), which emphasizes environmental zoning, monitoring, improvement of
nature protection, and rationalization of the natural resource use. The NAP specifies
main zones of ecological stress and land degradation (including areas of the dry
Aral seabed and Irtysh basin) and the main types of degradation (including
windblown soil erosion, soil salinization, and forest destruction). In Kazakhstan,
almost 60 % of the territory is considered to be at high risk of suffering the effects of
desertification.

5.2 State Environmental Expert Review (SER)

Environmental impact assessment of economic activities is regulated in the Law of
the RK "On Environmental Expertise", of 18 March 1997 #85-l. This procedure is
comparable with the international Environmental Impact Assessment (EIA).

The experts of the Ministry of Environmental Protection of the RK and/or other
selected or authorized independent experts are expected to carry out the following
tasks in the SER procedure obligatory to the planning of almost any economic
activity:

* The determination of the environmental validity of designated actions, which may
affect the environment and natural resources;

* The determination of completeness and accuracy of management, economic,
investment impact assessment and other activities affecting the environment and
population health, including the analysis of possible social, economic and
environmental consequences; and the environmental risk level determination;

• The estimate of efficiency, completeness and adequacy of measures on
environmental protection, efficient use of natural resources, and population health
protection;

* The preparation of environment expertise solution, the prompt transfer to
governmental and other agencies, which take the decision on project
implementation, the provision of necessary information to the population and all
interested agencies;

* The verification of environmental standards compliance of exporting
documentation, in accordance with the laws, standards, norms, and regulations
operating in the RK.

After submission of the necessary documents, the body conducting the ecological
examination has a maximum of three months in which to review the documentation
and provide its opinion. The output of the SER procedure is a Feasibility Study of
the Project with the environmental impact assessment or environmental chapter.
Installations and other facilities may be constructed and reconstructed only after
obtaining a favorable opinion from the State expert ecological examination.

5.3 Application of Kyoto Protocol

In the United Nations Framework Convention on Climate Change (UNFCCC) (1992-
1994) (the Kyoto Protocol) developed countries and countries with economies in
transition made a commitment to stabilize their greenhouse gas emissions in 2000
on a 1990 "base" level. Reforestation and revegetation projects will help Kazakhstan
to achieve these objectives and even get benefits through the implementation of the
protocol. Land-use Change and Forestry (LUCF) is one of the indicators defining the
capacity of vegetation and other biomass to act as CO2 storage related to the
Green-house Gas (GHG) emissions.

RDeleted: KAZ-ENVIRONMENT-
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The Project will develop rehabilitation and management of forest and rangelands in
the Irtysh pine forest (reforestation of 180,000 ha by 2025; 642,000 ha under
improved fire management) and the dry Aral Seabed (planting 59,000 ha; 6000 ha
saxaul rangeland rehabilitation). In addition, the Project will strengthen capacities of
forest authorities to better manage forests, forest fires and vegetation cover in other
regions. Also conditions for natural regeneration will be increased in the both Project
areas. Consequently, the impact of the Project on the LUCF index, GHG emissions
and carbon sinks is significant.

Project supported reforestation of Irtysh pine forest (41,000 ha) will have a positive
impact on carbon sequestration, resulting in an estimated total incremental
accumulation of about 3.9 million tons of carbon, which is equivalent to
approximately 14 million tons of carbon dioxide. The continuation of the program at
a rate of 25,000 ha a year would each year accelerate the addition to the pool of
about 2.4 million tons of carbon (8.7 million tons of carbon dioxide). Improved fire
management would prevent the release into the atmosphere of about 71,500 tons of
carbon dioxide each year that would otherwise be released in the absence of the
project.

Project planting on the DAS over the implementation period will result in moving
forward by decades the sequestration of about 3.6 million more tons of carbon (13
million tons of carbon dioxide) than would be accomplished by the current
vegetation program. The continued planting at a rate of about 31,000 ha annually
would accelerate the addition of approximately 1.4 million tons of sequestered
carbon (5.1million tons of carbon dioxide) to the pool each year.

The Kyoto Protocol establishes several mechanisms that allow countries to reduce
emissions as Joint Implementation (JI), a combined target for two or more countries,
including the International Emission Trading (IET). In Kazakhstan, carbon dioxide
emissions from fuel combustion will likely not exceed the 1990-level before 2015.
Under Kyoto rules, the country could sell the right to emit greenhouse gases through
the IET. For Kazakhstan, IET is one of the main sources of financial-technological
assistance for implementation of measures on GHG emission reduction and
enhancing natural sinks of carbon.

6 Project Components

The Project includes the following component and subcomponents the main
purposes which have also been summarized:

COMPONENT l: Rehabilitation of Irtysh Pine Forests

Component IA: Reforestation

* Improve reforestation of 41,000 ha (20,000 ha with seedlings and if feasible,
21,000 ha directly seeded) through re-establishment of seed production areas,
applied research on cost-effective nursery and planting technologies (e.g,
greenhouses, containers, seeding).

Component IB: Improved Fire Management and Other Forestry Support

* Development and implementation of improved forest fire management of 642,000
Delte: KZ-NVI RONENIT-ha through: Final-Report- oc
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- the operation of an effective fire prevention system;
- an upgrading of the fire detection system; and
- the installation of improved fire suppression capability.

Component ID: Forest Partnership Development

* Fostering forest partnerships benefiting local people by environmentally
sustainable forest-based enterprises and also by testing a participatory forest
management;

COMPONENT II: Environmental Amelioration in Kyzyl Orda

Component IIA: Planting on the Dry Aral Seabed

* Vegetative planting of 79,000 ha (44,000 ha with seedlings and if feasible, 35,000
ha directly seeded) on the dry Aral seabed including all facilities and equipment
as well as introduce new operational techniques, especially upgraded nursery
techniques, contracting procedures, costs management and work out possible
new management approaches.

* Map soils, estimate areas required for treatment, planning a large scale program,
assess benefits of the scaled up program, carry out social and environmental
assessments and support an R&D program.

Component IIB: Improvement of Management of Saxaul Rangelands

* Establish demonstration sites (30 sites each appr. 200 ha) to rehabilitate the
saxaul (Haloxylon spp) dominated sandy desert rangelands of Kyzyl Orda Oblast,
in southern Kazakhstan, to the east of the Aral Sea. Methods include saxaul
rehabilitation, range seeding, grazing management, watering places and certain
support activities.

COMPONENT Ill: National Institutional Development, Competitive Grant
Program, and Project Management

Component IIIA: Improvements in Policy, Information, and Human Resource
Capacity

* Improvements in policy and public expenditure analysis, information facilities,
human resource development, and organizational management leading to
improved policy and budget decisions, public consultation, inventory, planning,
monitoring, staff knowledge and skills, and organizational effectiveness. This
subcomponent also includes preparation support for follow-on projects.

Component IIIB: Competitive Grant Program

* Competitive grant fund for innovative forest development subprojects (e.g. timber
usufruct sharing or other measures to address illegal logging incentives,
ecotourism, value addition processing of birch, community involvement in
reforestation or environmental education, private plantations, tugai floodplain
protection, etc.).

Component IIIC. Project Coordination and Management

Project administration and management.

Deleted: KAZ-ENVIRONMENT-
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Main activities and investments with potential environmental impacts:

Activity Investment

Irtysh Pine Forest
Seed production Cone collection area and seed station
Planting Bare root nursery

Container nursery
Tractors & planting machines

Forest management Machines for thinning operation
Cleaning up bumed areas Tractors
Maintenance and transportation Machines for patrolling; access roads
Fire detecting and surveillance Look-out towers, aerial survey expenses
Prevention of forest fires Fire breaks
Fire suppression Fire trucks, tools, water reservoirs
Environmental surveys Mapping work, analyzes
Dey Aral Seabed and Rangelands of Kyzyl Orda
Planting N ursery construction

Transportation Access roads
Watering services Mechanical wells
Environmental surveys Mapping work, analyzes

DeleedKZENVROMENT
Final-Report-.doc
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7 Rehabilitation of Irtysh Pine Forests

7.1 Environmental Concerns in the Irtysh Pine Forests

7.1.1 Nature of the Area

The Project areas are located in the two northern oblasts i.e. Paviodar and East
Kazakhstan. The area is dominated by pine forests, interspaced with grassland,
agricultural lands as well as occasional salt pans and salt lakes. It is inhabited by
forest workers, some other forest workers and farmers. Unemployment and rural
poverty is a major problem.

The area of forest in Kazakhstan known as the Irtysh pine forest (Scots Pine - Pinus
sylvestris) occurs on the eastern side of the Irtysh River, along the border with
Russia. The total area of the two reserves is 642,335 ha, of which about 367,000 is
currently covered by forest. Large areas have been destroyed by wildfires over the
last 10 years (127,000 ha) and some reserve land remains grassland that would
carry pines if planted. The economic damages of fires were over 166 million tenge.
The environmental impacts, such as habitat loss, air pollution, soil erosion and
climate change were significant. Total of about 40-50 % of the forests has recently
been destroyed by fires, pests and illegal cuttings. Reforestation activities have
been negligible during the recent years.

The pine forests occupy areas of the ancient Irtysh riverbed covered by wind-blown
sands and dunes. The infiltration capacity of such soils is high and there is no run-
off of rain and snow-melt water. Soil horizon is poorly developed and there are no
any significant amounts of humus on the land surface. The pine forest grows here at
its extreme climatic zone and is therefore vulnerable to turn to steppe as a
consequence of burning or clear-cut. The forests protect the land and settlements
(including the city of Semey) from sand dune encroachment.

Trees provide shadow to the land surface preventing it from desiccation in summer.
Trees also reduce frost action on ground during winter. As long as forest covers the
ground, micro-climatic conditions are favorable for undergrowth (bushes, grass,
mushrooms, micro-organisms, etc.). Such conditions are also favorable for the
natural regeneration of forest (however, pine demands some light for regeneration).
The potential time for planting seedlings is very short, i.e. only in April and October.

The Irtysh pine forests provide valuable ecological habitats and biodiversity, and
play an important role in the land, wildlife and watershed management as well as in
the recreation and local tourism. There are several lakes (mostly salt pans) and
some small rivers which are mostly tributaries of the major Irtysh River and the
wetland ecosystems are unique with abundance of rare species of fauna and flora.

The forests also provide fuel wood, fodder, berries, mushrooms and hunting game
for local population. The hunting game species include mammals (elk, roe-deer,
marmot, musk-rat, wolf), water fowl and game birds (goose, duck, black grouse,
partridge, coot) and fur animals (lynx, fox, korsak, white hare, light brown hare,
badger, squirrel, stoat, steppe polecat) (for details, see the report by Vera lnyutina).

Deleted: KAZ-ENVIRONMENT-
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7.1.2 Forest Management

In the past the forests have intensively been managed, partly for timber production
and partly for landscape conservation. An extensive network of tracks and firebreaks
was established and small forest settlements were set up to provide workforce
engaged in timber harvesting, silvicultural activities, reforestation and fire
management.

During the Soviet era, forest fire management was very efficient and losses due to
wildfire were very low. At that time, the leskhozes carried out all the functions in the
forest, from collecting seed to harvesting and processing the timber. Now the human
and material capacities of State Forest Entities have degraded and many people
have lost their jobs. Rural poverty is of the main reason for illegal logging in the
forest. It is claimed that poverty also contributes to the wildfire problem, as
disaffected people deliberately start fires to kill forest, so that they may find jobs
salvaging the burned trees.

Recently the two areas of the Irtysh pine forest were declared to be Special Purpose
Natural Reserves (SPNRs), known as Ertis Ormany and Semey Ormany, which
fundamentally changed the nature of management. The two reserves are now
national parks in all but name, with any commercial activities banned, except for
"limited economic activities". The latter means that thinning of dense re-growth
stands may be carried out, but there is to be no felling of mature trees, apart from
the so-called "sanitary fellings" of mature trees killed by fire. The only activities
permitted are recreation (in holiday camps) and some very limited harvest of berries
and mushrooms.

These management objectives severely limit the potential income from the forest
estate and narrow the options available to the Bank project to assist in the
alleviation of rural poverty in the region. There appears to be no prospect of any
form of participatory forest management by local communities under these
circumstances. The two reserves are now managed directly by the FHC, unlike
other forest areas that are managed by Oblast forestry agencies.

The FHC special reserves will manage the most of the Irtysh component of the
Project. There will be increasing emphasis on the use of external contractors for
reforestation and fire management works, with oversight provided by the reserves.
The reserves will also directly acquire improved firefighting and fire prevention
facilities. The Irtysh component will also include contracted consultant studies on the
feasibility of forest-based industry development, and design of interventions to
increase employment in the Project area to reduce poverty in the area around the
forests.

7.1.3 Protected Areas of the Irtysh Region

On the territory of the Pavlodar oblast there are the following especially protected
natural territories:
* "Bayanaulskiy" State Natural National Park (in Ertis Ormany);
* "Ertis Ormany" State Forest Natural Reservates;
* "Kyzyltau" State Natural Zoological Reserve;
* "Irtysh Zhagalauy" State Complex Natural Reserve;
* "Geese Flight" nature monument ".

The project area, Ertis Ormany, has no significant presence of endangered species.
In the wider area of Pavlodar oblast, there are 120 arhar heads, 20 Cygnus cugnus --- ------- -
10 Melanilta, 100 Fatco rieslicolois, 250 Daselo gigas, 40 Pandion haliaetus, 70 LFinal-Report-.doc
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white-tailed sea eagle, 140 golden eagles, 10 Falco cherrung and other endangered
wild animals and birds. At least 25 bird and 2 animal species are included into the
Red Book. There are 438 plant species and three of them are included into the Red
Book (steppe peony, feather grass), Rhodiolae pink, Altai kopeechnik (red root),
Altai Rheum, small cranberries, etc. (for details, see the report by Vera lnyutina).

In the Eastern-Kazakhstan oblast there are the following especially protected natural
territories:
"Markakolsk" Reserve;
"Western-Altaisk" Reserve;
"Katon-Karagaisk" State National Natural Park (in Semey Ormany);
"Semey Ormany" State Forest Natural Reservate;
"Blue Mountain Fir Grove" nature monument"
The Altai Botanical Garden.

The project area, Semey Ormany, has no significant presence of endangered
species. In the wider area of the whole oblast, there are 94 mammal species, 335
bird species, 12 reptile species and 3 amphibian species, which are protected. From
these, 57 species are included into the Red Book In the oblast there are such
species, which were included into the Red Book as a snow leopard (Panthera
pardus tuiana), a red wolf, an Altai mountain sheep (Ovis), weasel (Mustela
nivalis), a black stork, a white-tailed sea eagle, golden eagle, etc. The plants include
Rhodiolae pink, an Altai kopeechnik (red root), an Altai Rheum, small cranberries,
etc.

7.1.4 Radionuclide Hazards

7.1.4.1 Radionuclide Fallout from Nuclear Tests (1949-63)
Levels of radioactivity in the immediate vicinity of the former Semey (Semipalatinsk)
nuclear testing area remain high due to the extensive number f nuclear tests carried
out and the quantity of long-lived radionuclides released into the local environment.
The former test range is located less than a hundred kilometers southwest from the
Irtysh pine forest. The Soviet Union tested about 470 nuclear weapons during the
period 1949 - 1963, 116 of them above ground, in the region. The resultant
radioactive fallout was transported and spread to other regions as a result of dust
flows, steppe fires and groundwater flow in the region. The major long-lived fallout
radionuclides included e.g. cesium 137, strontium 90 and plutonium 239.

The radioactive fallout was dispersed over the territory, affecting an area of
300,000 kM2, where more than 1,7 million people live. Information is scant on the
resulting radiation exposures to the general populace of the affected regions. Of
particular concern was the first explosion on 29 August 1949. The high dose to the
population from this test was mainly due to volatile short-lived radonuclides (e.g.
iodine 131, which decayed to indignicant levels within a year of that test. Tow years
after this test there was an apparent increase in the annual number of cases of
leukemia which peaked at approximately 10 years, and seemed to return to normal
levels at 25 years. For lung cancers, a review of data on men estimated to have
received more than 500 mSv appears to show an increase by approximately 10
years, a peak at about 25 years followed by a shallow reduction in lung cancer
mortality rate to approximately half the peak value in 45 years (source: University of
California). There are indications that the population of the area faces some risk of
health ailments including cancer, circulatory, digestive, respiratory, and other
diseases as well as birth defects. However, it should be pointed out that most of
these ailments are not associated with exposure to or ingestion of radioactivity at the
levels anticipated in the region of interest. .--- _ 'Deleted: KAZ-ENVIRONMENT-

Final-Report-.doc

| EAlteortk.a l doc;tAug-es 1 8

I~~~~~~



**J3G03'; GIBB
* * Helsinki Consulting Group

The nuclear testing and disposal of associated radioactive wastes resulted also in
ecological damage. The area has been identified as a potential high risk area for the
conservation of biodiversity.

7.1.4.2 Recent Developments and Studies Concerning Radionuclide
Contamination
In 1997, the UN General Assembly adopted resolution calling on the international
community to assist the Kazakh government in its efforts to meet the needs of those
affected by the history of nuclear testing in the region surrounding the test site.
Following the issuance of that resolution, the government established an inter-
ministerial commission to examine the unique problems arising from nuclear tests.

The risks associated with this fallout radionuclide contamination and the implications
for forest management and related aspects such as soil erosion, fire management,
and use of forest products were assessed on the basis of existing data. The Project
collaborated with the National Nuclear Centre (NNC) - Institute of Radiation Safety
and Ecology in Kurchatov and UNDP, which provided the local experts. According to
the Cabinet Resolution 1993, the NNC is responsible for all the issues related to
nuclear energy and weapons and also for assessing, monitoring and solving
environmental problems caused by the former nuclear tests in Semey.

The IAEA stated in its report, that there is sufficient evidence to indicate that most of
the area has little or no residual radioactivity directly attributed to nuclear tests. The
findings of the IAEA assessment indicate annual exposures in the region of 10 mSV,
predominantly due to external exposure. There are a few areas that have elevated
residual radioactivity levels within the test site, where the surface tests were
performed and where a few underground tests vented to the atmosphere.
Preliminary surveys of these areas indicated that the contamination is relatively
localized.

The findings of the IAEA assessment indicate annual exposures in the region of 10
mSv, predominantly due to external exposure. If the test areas were permanently
settled in the future, estimated exposures could be up to 140 mSv per year. This
annual exposure is above the action level at which intervention is expected to be
undertaken. Remedial action is considered necessary for these localized elevated
areas, the most appropriate at this time may be to restrict access to these areas.
Samples of drinking water have showed no elevated levels of artificial radionuclides.

In a NATO funded project 2000-2002, gamma spectrometry measurements were
made and soil samples collected for analysis at close to 200 sites. In general the
levels of radioactivity measured indicated a very low-level of contamination across
the whole area and the adjacent control area was observed. Significant
contamination was only found within about 600 m of the test craters.

The Finnish Laboratory of Radiochemistry (FLR) and Finnish Nuclear Verification
(FINUVE) consortium working for IAEA carried out sampling in 2000-2001 in
Kurchatov test range, close to Semey. It was found that the plutonium
concentrations in the air were elevated and varied in a 100-fold range. The radiation
doses to the local population caused by inhalation were, however, found to be rather
low 13 nSv/a. The project is going on and the purpose of the program is to provide
the Kazakhstan government with recommendations as to which areas can be
released for habitation and industrial use and which areas have to be
decontaminated or sealed off.

7.1.4.3 Present Situation and Concerns Regarding Radionuclide
ContaminationThe FLR and NNC are conducting a food chain study in the DFeledKEReNrViM-.doc
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Semipalatinsk test site. A number of farmers have moved to the highly contaminated
areas where they graze their animals even on the land where surface explosions
have been done. The purpose of the food chain study is to find out how
radionuclides (1 3 7Cs, 90Sr, Pu, 24'Am) are transferred from contaminated soil to
plants and further to grazing animals (horses, sheep, cows) in order to estimate the
doses received from the consumption of the organs and milk of these animals.

There are no Kazakhstani studies on radionuclides in the Irtysh pine forest.
Therefore, other sites where relevant studies have been made were used as
references in the EA. Also, an additional analysis of existing data by Russian
experts has been launched, but the results are not yet available.

It is known that up to 99% of plutonium lies at the surface layers of soil and bottom
sediments of basins. As the main part of plutonium (more than 90%) is in soils in
insoluble form, redistribution of 239

t
240Pu along the land surface is defined basically

by the wind transfer. The accumulation of 2391240Pu have taken place to any
obstacles, including plants and highest concentrations are registered in undersized
plants (grass, lichen, and moss), but also trees - their needles and bark can be
contaminated. Using this timber for fuel in houses can cause additional irradiation to
the population through inhalation.

In studies in Altay Krai, it was shown that forest fire will effectively re-mobilize
radionuclides deposited to land surface, litter and plants. The material may move
along land surface or be lifted up with smoke and thus firefighters may receive
additional doses of radiation. Fires are the main reason leading to 1 37 Cs re-
distribution predominantly in the forest ecosystem. The investigations show that
during a surface fire, 1 3 7Cs concentration exceeds background level 25 times and
during a crown fire up to 100 times. The potential danger to firefighters provides a
further reason for strengthening the fire management system.

Fire will mobilize the material from peat, litter, soil, mosses and lichens. Wind may
accumulate the material to the lee-side of any objects and its enrichment will take
place in such places. Subsequently, especially mushrooms may contain substantial
amounts of 1 3 7 Cs. Also 239

r
240Pu is at the surface layers of soil and bottom sediments

and it can be accumulated as a result of wind (or water) transport. The material may
also accumulate to wood and when burned cause extra radiation in houses. Also90Sr tends to accumulate to wood.

Based on the above, one can conclude that as a result of the Project activities,
radionuclides from the nuclear test sites are not likely to cause any direct and
meaningful health risks. However, it is not adequately known if there could be areas
where the contamination from the original radioactive clouds is still significant.
Nuclear fall-out occurred in a highly uneven manner due to the strong turbulence of
a cloud and the atmosphere. Then, influenced by wind, surface drainage, and
vertical filtration, the radionuclides passed through the process of redistribution for
several decades. The residual volume of radionuclides that have not undergone
decay could have formed small spots on the ground, possibly not more than several
tens of meters in their size.

Therefore, the EA supports the plan, that a sampling and analysis campaign be
undertaken as part of the Project. This component should be planned and
implemented together with NNC, which has already made a major research plan for
studies relevant for this Project, as well. The campaign should examine the (_Deleted: 4 million tenges ]
occurrence of different radionuclides in trees, undergrowth, litter, soil, mosses, Deleted: 's
mushrooms and berries in the Irtysh pine forests. As a part of a major research _ DeiKAZENVIRONMENT -
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any indications for elevated contamination are revealed, the studies should be
extended.

7.2 Reforestation Component

This component (1A) aims to improve reforestation through re-establishment of seed
production areas, applied research on cost-effective nursery and planting
technologies, and expansion of program to enable completion of reforestation of
180,000 ha by 2025. Within the Project period the Project is expected to replant
approximately 48,000 ha and to realize by year 6 a reduction in unit replanting costs
from approximately US$ 210 to less than US$ 200 per ha, while improving survival
rates from about 40-50 % to 80 %.

Current reforestation procedures have relied on the planting of two-year old
seedlings in a very short planting season of two weeks. There are at present 6
nurseries; 4 in Semey Ormany and 2 in Ertis Ormany, producing about 6 million
seedlings per year, using traditional methods. The Project will develop existing
nursery technology by introduction of precision seeding and newest technology in
existing bare root seedling nurseries. The aim is to upgrade facilities of a nursery
belonging to the Zhana Semey SFE, Semey Ormany. The nursery has a central
location to the burned areas; it has skilled personnel and good access to good
quality water. The size of the nursery will be 4 ha and the production capacity will be
3 million two years old seedlings annually. The production will be extended to four
units by 2009, with a total production of 12 million improved bare root seedlings
annually. Another bare root nursery in Ertis Ormaney will also be upgraded.

As a new technology, containerized seedling production will be introduced. It will
help to extend the planting season and provide better quality planting stock. The aim
is to build a containerized nursery with a production capacity of about 3 million
seedlings annually in the Zhana Semey SFE, Semey Ormany. This nursery could be
enlarged after Project midterm evaluation, and a second containerized nursery could
be built in Ertis Ormany.

The project will build a new Seed Processing Station with a seed laboratory. The
recommended capacity for the new seed station will be 1 - 1.5 ton of high quality
seeds annually. One ton of high quality seeds can produce about 100 million
seedlings.

The usual growing media for seedlings is peat, but peat is not available in
Kazakhstan. One option is to buy peat from Chelyabinsk in Russia. Another option is
to use composted pine bark as growing media.

The Project includes a research program that will focus on type of seedlings,
planting density, use of mycorrhizae to stimulate establishment, direct seeding,
natural regeneration and biodiversity. Direct seeding and natural regeneration
should be tested and used in Ertis Ormaney, where soil structure and precipitation
are more suitable. It is estimated that 30 - 40% of forest land is possible to
revegetate using these methods. In Semey Ormaney, where conditions are tougher,
these figures are probably just 10 - 20%. In order to avoid mono-cropping, other
species, such as Birch, Elm, Populus, Maple, and Willow should be used wherever
natural conditions are favorable for them.

7.2.1 Analysis of Alternatives

The main alternatives for the reforestation component of the frtysh pine area -------
included the following: t Final-Report-.doc
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1) Leave the burned areas untouched and allow natural regeneration and
vegetation succession to proceed;

2) Seeding the burned areas by hand or using airplane;
3) Planting the areas using bare-root or containerized seedlings.

1) The first alternative had been most ecological, but as a result of the fires - which
are mostly man-made - these extensive areas would remain unproductive,
vulnerable to erosion and steppification, and useless to recreation and forest
animals. Consequently, this option does not provide environmentally and socio-
economically sound solution. However, naturally regenerated vegetation should be
protected and not replaced by planted seedlings.

2) Direct seeding of burned forest has been tested earlier in Kazakhstan and other
pine forests of the world. If sowing will take place soon after the fire when the soil is
still exposed or covered with ash, the results can be good. In extensive areas, the
use of airplane is possible. Later, vegetation will cover the soil, germination will
decrease and extensive amounts of seeds are needed to get an acceptable result.
Seeding is limited by the shortage of seeds. The local forest authorities have
rejected this method in the Irtysh region as the burned areas now carry a dense
grass cover and seed supplies are currently limited. However, from the
environmental point of view seeding is a good method wherever possible and does
not need any constructions and machinery.

3) The evenly distributed forest cover can only be achieved by using tree planting.
This method makes it possible to reforest areas covered by grass, and to use
different tree species in appropriate soil types. Most of the forest fire areas are so
extensive and trees completely burned that natural regeneration does not happen.

7.2.2 Environmental Impacts and their Mitigation

Activities: Establishment of cone collection areas and seed station for seed
production.

EIA Category: C

Environmental Impacts:
Selection of 10 (50 ha each) Seed Production Areas (SPA) has been made, 7 in
Semey and 3 in Ertis Ormaney. The collection of cones will take place from standing
trees in the SPAs, which are close to the seed station and settlements. The top of
individual trees will be cut in order to increase cone production. The cone collecting
activity does not cause significant environmental problems. Traffic will cause some
erosion in the forest when the cones are transported. Seed station itself is a simple
building which does not cause environmental problems. Dangerous chemicals are
not used in the process. Seeds may also be obtained from the neighboring area of
Russia.

Mitigation measures:
The environmental expert of the PCU should check whether selected SPAs can be
considered as ecologically important habitats. In case some of the SPAs are
recognized as ecologically important habitats, a proposal to select different sites
should be made. General guidelines restricting traffic in the forest should be
developed in order to avoid erosion and formation of tracks. If seeds must be
obtained from other regions, a maximum distance of origin of 200 km should be
followed because of genetic reasons and in order to prevent certain pest damages.

Final-Report- doc
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EMP:
The environmental expert should ensure that environmental issues are considered
in the works. Subsequently, an overall annual inspection is needed to check if any
environmental problems will arise.

Activities: Establishment and management of nurseries and selecting the nursery
location and technologies.

EIA Category: C

Environmental Impacts:
Rather simple green house and shade house facilities will be constructed. Also a
pump station is needed for water supply and sprinkler irrigation. The facilities should
be constructed to a site, which is close to water sources. Some pests may cause
damage to seedlings in nurseries and therefore pesticides are used. Chemicals are
used for soil fumigation, pathogenic fungi, seed treatment and against root and
foliage diseases.

Mitigation measures:
As sites for nursery construction are already selected, water management of the
nurseries should be planned in accordance with environmental guidelines on water
usage. The site properties (soils, pH, vegetation, uncontaminated water, drainage,
etc.) should be examined considering the likelihood for pest problems and in case of
potential problems recommendations on their mitigations should be developed.
Correct use of fertilizers and watering will decrease pest problems.

The use of pesticides in preparing planting stock should be minimized using
alternative methods of integrated pest management (see IPM Plan bellow).
Internationally and nationally accepted pesticides can be used following the
instructions and avoiding excessive use of any harmful chemicals. The possibility of
using bio-control products should be explored before considering chemical
interventions. Further on, integrated pest management tools, strategies and skills
improvement should be adopted whenever possible.

EMP:
The environmental expert of the PCU should participate to nursery operations and
ensure that environmental issues are considered in the works. The PCU expert and
representatives of the nursery operations should participate to training of pest
management. Subsequently, the PCU expert should participate to the selection of
pest management practices and possible chemicals, write instructions for their
environmentally sound use and train the field staff. Subsequently, an overall bi-
annual inspection is needed to check the use of the pest management and
chemicals. Any potential environmental problems should be also checked. The
monitoring of the occurrence of pests will be carried out by the relevant forest
authorities. The pesticides pollution problems may be controlled by the Sanitary and
Epidemiological Service or the Analytical Laboratory of MEP (for environmental
permits). Collaboration with biologists, soil scientists as well as the Flora and Fauna
Control Department of MEP (selecting species, pest management, etc) is
necessary.

Activities: Cleaning up burned areas to prepare the land for planting. Purchasing
tractors and planting machines, defining the planting areas and carrying out the
planting of trees in the field. Deleted: KAZ-ENVIRONMENT-
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In burned areas, remaining dead trees have been removed by doing salvage
harvesting and other debris has been heaped by bulldozers. After a fire the areas
have to be cleaned from standing tree snags or heavily scorched trees in order to
avoid forest pests which are a great danger in this rather mono-tree type forests.

Woody debris and stocks are piled up on "wind-rows" up to a height of about 1 m,
with a distance between the windrows of 40 m. This forms a micro climate within a
distance of 7 - 8 m from the wind-rows, which is said to have a beneficial impact on
both the planted seedlings and natural regeneration.

The Project has proposed to provide for the testing of rolling chopper units that
shatter the debris and incorporate it into the surface soil, thus facilitating the
operation of planting machines and also hastening breakdown of the debris and
release of nutrients into the soil. Conservation of the slender nutrient capital of
sandy soils in this way is essential to maintain productivity in the long term.

Traditionally, the seedlings are planted using a tractor and a specific plowing and
planting machinery. The machinery digs a furrow about lm wide where the
seedlings will be set.

In the case of natural regeneration, especially in the Ertis Ormany, the areas are left
undisturbed. Natural regeneration seems to be less abundant in the Semey area
than further north around the Shaldai area. The risk of loosing the forest to the
steppe ecosystem is lower in the Shaldai area than around Semey. The Semey area
is dryer and the terrain more difficult because of sand dunes. The risk of
desertification is low.

The burned areas are probably less contaminated with radionuclides than intact and
natural areas because smoke and dust and later bulldozing have re-mobilized
radionuclides.

EIA Category: B - C

Environmental Impacts:
The earlier practices of completely cleaning the burned areas are regarded
ecologically unsustainable as they lead to nutrient loss. Land surface is after such
work completely plowed and as a consequence, fauna and flora of the land surface
badly smashed. The new practice of windrowing is an improvement, but chopping
the debris in situ to conserve the organic matter would be even better. The formation
of furrows in which to plant the seedlings is necessary to concentrate the meager
rainfall, control competition from grass and protect the seedlings from wind.

The soils in this area are very vulnerable to erosion and desertification, and any
damage to protective plant cover can be irreversible. The topsoil contains fungal
mycelia and micro- and macro-organisms and it provides ideal conditions for seeds
to germinate. Erosion will expose infertile mineral soil which also creates hostile
micro-climate for seeds and seedlings.

Also, the massive cleaning operation and planting with tractors are very expensive
and the machinery will cause many other problems (oil leaks, noise, destruction of
sensitive landscapes, etc.).

Mitigation measures:
Where possible, the processes of natural regeneration should be preferred and Deleted:
supported over artificial generation; especially in ecological and recreational zones, Final-Report-.doc
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although it is recognized that this option is limited due to lack of seed trees in the
burned areas. Research on fire effects and natural regeneration after fire should be
conducted. All cleaning activities of burned forests, if necessary at all, should be
undertaken with light machinery and preferably in winter time, since the soils are
frozen and the litter layer is not lost through maneuvering heavy bulldozers on the
area. After a new forest fire, soil is covered with fertile ash layer and litter which
should be protected by minimizing the use of any machinery. In these newly burnt
areas weeds and bushes do not shade saplings and therefore it is not necessary to
prepare land for planting by plowing. Even a rolling chopper is unnecessary and
such land treatment is not beneficial for the growing conditions of pine, which is
adapted to podzol soil horizon

The planting should preferably take place by local people with hand-tools (which is
the most common practice in Europe), which method also gives best results,
especially using containerized seedlings. In other countries, e.g. students have
planted containerized seedlings manually with satisfactory result. Guidelines for
Good Planting Practices are required and these can be developed at the beginning
of the Project implementation. However, it is recognized that machine planting will
continue to be used because of the very short planting season for bare root planting
stock.

EMP:
The environmental expert of the PCU should participate to the management
planning of burned areas and express his opinions on the operations and machinery
to be used. The planning may also include protection of certain burned areas (leave
them intact) in order to maintain special biodiversity. The expert is responsible for
erosion monitoring and control during the operations. He should also participate to
the preparation of the planting guidelines. Field inspection is required at the early
stages of earthworks. Authorities responsible for radionuclide surveys (NNC) should
carry out sampling and analyzing in order to better understand the potential radiation
risks. Collaboration with biologists (threatened species, pests, etc.) is necessary.

7.2.3 Cumulative and Long Term Impacts

The old riverbeds are frequently covered with stabilized wind-blown sands and
dunes. If forest, grasses and weeds are destroyed from the places of old sand
dunes, wind erosion and mobilization of sand may begin. This has already
happened in restricted areas near Semey. All over the area erosion is frequent and
should be monitored and controlled in long term. The use of too heavy machinery in
forest management may accentuate erosion. In order to prevent further erosion, all
the activities taking place in the forests should be planned considering this problem
and off-road traffic should be minimized.

7.3 Fire Management Component

The component (11B) also entails the development and implementation of improved
forest fire management through: (i) the operation of an effective fire prevention
system involving bare earth fire breaks, the expansion of buffer zones and public
education campaigns; (ii) an upgrading of the fire detection system; and (iii) the
installation of improved fire suppression capability involving the provision of
equipment, the upgrading of key forest roads and training.

Many forest fires are caused by lightning strikes in summer time during
thunderstorms, but half of the fires are caused by human activities. The natural fire Deleted: KAZ-ENVIRONMENT

Final- Report-.doc

EAReportA.gtdoc;Au5 -O5 25



* 'iI * EX AC'F S GIBB
* * - X Helsinki Consulting Group

frequency (fire interval) has increased in comparison to the fire frequency some
hundred years ago. This is due to human caused fires. Fire hazard is high in the
Irtysh forests because of high percentage of young forest stands without any
silvicultural treatment (fuel build-up; ladder fuels). Also dry grass and undergrowth
are common in steppe and in forests with young trees increasing the vulnerability to
fire.

Traditionally forest management uses fire breaks of a few meters and bare soil lines
(strip lines) of one meter wide in pine forest management and these methods are
also used in Kazakh forestry. However, the creation and maintenance of only fire
breaks is not sufficient to stop a fire because fire jumps easily and during larger
conflagrations. The creation of horizontal and vertical discontinuities (fuel treatment,
fire/fuel breaks) is an essential part of any fire management system. The active fuel
treatment by thinning operations, tree harvesting (selective tree cutting/clear-cutting)
and prescribed burning is necessary to reduce the fire hazard and to facilitate fire
suppression during fire fighting. In Kazakhstan, the thinning of forests in economical
use is done three times per rotation and 15 - 20 % is thinned each time. In
Scandinavia for example thinning is done two times per rotation and up to 40 % is
thinned.

Raising public awareness is crucial for avoiding frequent fire outbreak. Steppe fires
are rather frequent since sparking of old agricultural machines is an important fire
cause. Therefore, in spring season, the forest service uses prescribed burning
around forested areas.

Early fire detection and their immediate suppression is can limit fires in the short
term, although other elements of fire management as described above are the most
sustainable and cost effective way to limit the destructive impact of wildfires over the
long term. Fires can be detected from the ground (look-out towers), by aerial
surveillance, or remote sensing techniques. The number of fire look-out towers
should be increased.

Primary and secondary roads are generally not in a very good condition, though
accessible with 4WD vehicles. The number of forest fire patrol vehicles for each
forest district should be increased to ensure permanent ground patrolling in the fire
season. The concept of small fire brigades provided with forest fire trucks used as
fast initial attack groups to suppress the new fire as early as possible is adapted to
local conditions. Strategic roads should be built between fire stations for immediate
reinforcement. The supply of additional water is a crucial factor in the dry strip pine
forests and therefore artificial water reservoirs (e.g. steel tanks and ponds) are
necessary.

7.3.1 Analysis of Alternatives

Forest fire management strategies are rather similar in pine forests all over the world
and it is difficult and unnecessary to find any alternative methods to be assessed.
Suppression technologies can be developed and modern equipment, machinery and
technical methods will often be better for the environment, as well.

The issues of concern are the forest management plans aiming at reducing risks for
forest fires. The fire prevention cannot be used as an excuse for economic use of
the protected forests.

Forest fires have the potential to mobilize radionuclides. If radionuclides are
mobilized, their concentrations may increase sisgnificantly in the air and there may Deleted: KAZ-ENVIRONMENT-
be an increased risk of internal exposure to the fire fighters and local population Final-Report-.doc
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through inhalation. Fire fighters in particular should be made aware and equipped
with face masks to filter out smoke particulates containing radionuclides. The
population should be informed to take precautions (stay inside and close windows
and doors, wash food and vegetables) to minimize the risk of exposure through
inhalation and ingestion. will be attenuated, in general, but they may also be
enriched to certain other locations. Consequently, solving this problem does not
require any special strategy for forest fire management.

The "zero option" that nothing will be done for developing fire control could lead to
reduction of forest cover, erosion and steppification of the area as well as threat to
settlements in the forest areas. Fires have recently destroyed significant amounts of
the forests and they are still frequent. Fires are natural phenomena in forest areas,
but in this case no environmental benefits can be seen in this option.

7.3.2 Environmental Impacts and their Mitigation

Activities: Strengthening of fire detection system as constructing of new look-out
towers as well as developing aerial surveillance and remote sensing techniques.

EIA Category: B - C

Environmental Impacts:
Construction of new look-out towers requires access road and minor earthworks at
the place. Especially the road construction may cause environmental damage in
sensitive areas. The disturbance caused by the towers and surveillance work are
negligible.
The fire detection patrols, airplanes and helicopters carrying out aerial surveys may
cause nuisance to population, cattle and natural animals in forest.

Mitigation measures:
The siting of new look-out towers and access roads should be planned so that the
ecologically valuable habitats are not disturbed. Such habitats should be mapped
before the planning. Existing road network should be used as much as possible.
Good construction practices should be followed and any unnecessary damage to
the environment avoided. Prior to finalizing the design and implementation of access
tracks, the FHC should adopt a set a guidelines for road construction, and contracts
will include references to these guidelines The fire detection patrols and aerial
surveillance staff should have knowledge on populated areas and their potential for
disturbances. The staff should also have maps of ecologically sensitive areas and
traffic close to such areas should be avoided. Possible introduction of automated fire
detection systems and cloud-to-ground lightning location systems would reduce field
patrolling.

EMP:
The environmental expert of the PCU should participate to the site selection of the
towers and their access roads whenever such are planned. He should also make
sure that the surveillance staff has maps of sensitive areas as well as knowledge
how to operate in such areas and ensure that environmental issues are considered
in the works. The authorities responsible for roads and fire breaks should receive a
training course on good road planning and construction practices. Field inspection
and visual monitoring of environmental impacts is required starting from the early
stages of earthworks.
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Activities: Construction of fire breaks network and especially fuel breaks along
strategic lines (e.g., highways, rivers, forest roads).

EIA Category: B

Environmental Impacts:
The digging of broad fire breaks may damage sensitive natural areas and visual
landscape. In soils vulnerable to erosion, water may transport earth and dig furrows
(gully erosion) or wind erosion may extend them to desert patches. Positive
environment impacts are evident, because the lack of fire breaks could cause even
more extensive damage in a case of fire. Dust from the land surface may contain
radionuclides and workers may be affected.

Mitigation measures:
In many places fire breaks have already been made and the work is mostly their
maintenance. In cases that new fire breaks are constructed, the maps of
ecologically sensitive areas should be used to avoid damage. Also sensitive
landscapes should be considered in the planning. Places, where water or wind
action may cause erosion should be avoided. Such places should be studied in the
field within the planning work. If future studies will show raised levels of radionuclide
contamination on land surface, face masks should be used in dusty works.

EMP:
The environmental expert of the PCU should participate to the site selection of the
fire breaks and ensure that environmental issues are considered in the works. The
expert should also make sure that the sensitive areas identified are considered in
the planning and earthworks. Field inspection and visual monitoring of
environmental impacts is required starting from the early stages of earthworks. The
authorities responsible for surveys of radionuclide contamination should carry out
any required sampling and analyze the various levels of risk originating in different
locations. The experts of PCU should ensure that the results are properly interpreted
and applied for those taks that have potential risks.

Activities: Construction of access roads and maintaining the existing ones in order
to allow fire patrolling and suppression. Fire suppression capacity will be improved
by rehabilitating 200 km of strategic roads to reduce the time for fire fighting
equipment to reach forest fires.

EIA Category: B

Environmental Impacts:
Road construction may damage sensitive natural areas and visual landscape as well
as accentuate erosion (see above). The roads may also provide access to natural
reserves, which may suffer from disturbances.

Mitigation measures:
Access roads have already been made and the planned work is mostly their
maintenance. In the case that new roads are constructed, the mitigation measures
mentioned above (fire breaks) should be applied. The existing access roads follow
straight square grid lines and have been made without considering local conditions.
The new roads schemes should be based on environmental planning, where also
the disturbance harmful for protected areas is taken into account.

EMP: (rv~~~~~~~~~~~~~~~~~~~~~eleted: KAZ-ENVIRONME-NT-
Final-Report-.doc
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The environmental expert of the PCU should participate to the site selection of the
access roads and ensure that environmental issues are considered in the works. He
should also make sure that the road planning and constructing staff has maps of
ecologically sensitive areas as well as knowledge how to operate in such areas. The
staff responsible for roads should receive a training course on good road planning
and construction practices. Field inspection is required during the planning stage
and at the early stages of earthworks (e.g. to control off-road traffic, erosion and
excessive damage to macro-landscape).

Activities: Developing capacities for better fire suppression. Purchasing fire trucks,
tractors, other facilities and tools for fire brigades and constructing water reservoirs.

EIA Category: C

Environmental Impacts:
Environmental effects of fire suppression can not be predicted, because they differ
from place to another. Fire suppression operations may damage ecologically
sensitive habitats, increase erosion and desertification. Construction of water ponds
for suppression purposes may damage river habitats and block spawning routes of
migratory fish. Steel tank reservoirs and groundwater wells do not cause
environmental damage.

Mitigation measures:
The guidelines of fire suppression for fire brigades should include chapters for
environmental consideration. Ecologically sensitive areas should be especially
protected in suppression. The valuable river habitats should be studied and mapped
before any ponds will be dammed for fire suppression purposes.

EMP:
The environmental expert of the PCU should participate to the writing of the
guidelines of fire suppression. He should also make sure that the fire brigades have
maps of ecologically sensitive areas as well as knowledge how to operate in such
areas. Field inspection is required during the suppression (e.g. to control
earthworks, off-road traffic, excessive damage to valuable habitats).

Activities: Strengthening forest management capacities in order to diminish the
vulnerability of forests to fires. The activities would include fuel treatment by thinning
operations, tree harvesting (selective tree cutting) and prescribed burning, which are
aiming at limiting the spreading of possible fires. Thinning has also been seen one
of the solutions for forest health problems as e.g. caused by mass occurrence of
defoliating moth, by improving tree vigor and so making them less vulnerable to pest
damage.

EIA Category: B

Environmental Impacts:
Forest management may include clear-cuttings in forest killed by wildfire and
thinnings in intact forest to create fuel reduced buffer zones. This will provide timber
and fuelwood for small industries and people. Such cuttings may damage valuable
habitats and recreation areas and the protected areas, in general, if not carefully
planned and controlled. The prescribed burning may also have similar impacts.
Some believe that forest health and fire protection may be used as an excuse for
tree cuttings, which may have purely economic purposes, but the improved Deleted: KAZ-ENVIRONMENT-
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management resources resulting from the project, and the new management plans
for the Irtysh forest should minimize the risk of this happening.

Mitigation measures:
One of the first activities of the Project should be the mapping of the area (preferably
using GIS). Thematic maps should include zoning of forest into different categories,
which also include protected areas, ecological habitats (including water and wetland
habitats) and definitions of resources use (including land-use). It is important to
understand that the forests are protected according to national legislation and that
pine grows here in its extreme climatic zone. The forest management strategy
should also consider socio-economic needs of the local population. Accordingly, GIS
maps could include a layer with roads and settlements. The concept of community-
supported forest fire management has to be integrated in the forest fire
management strategy. Forest management operations should take place according
to such plans and strategies. The most valuable intact forests should be left as strict
nature reserves as prescribed in the management plans. It is important that these
management plans be finalized as soon as possible.

Thinning and prescribed burning can be used in areas especially vulnerable to fires
as along major roads, but more extensive use of such methods cannot be seen
reasonable from the environmental point of view. The principles of environmentally
sound pest management have been described in the separate plan. Removal of
dead trees will decrease trunk pests, which will seldom harm living trees. Thinning
will not help to eliminate the natural and cyclic mass occurrences of defoliating
moth, but will reduce the severity of damage from the outbreaks.

EMP:
The environmental expert of the PCU should participate to the mapping and zoning
of forests (including ecologically sensitive areas) as well as to the planning of how to
operate in such zones. Field inspection is required before the major forest
management operations (to identify and signal protected sites) and during them
(e.g. to control nature protection, off-road traffic, erosion, excessive damage to
valuable habitats). Collaboration between FHC, Ormany staff and environmental
authorities (MEP; Flora and Fauna Control Department) is necessary.

7.3.3 Cumulative and Long Term Impacts

The fire management component will develop methods for fire prevention, detection,
and suppression activities, which all will be beneficial for environmental protection in
the long term. Negative cumulative and long term effects will be caused by many
kinds of increased forest and fire management operations, which will gradually
increase human activities and disturbance (noise, erosion, pollution, damage to
landscape, etc.) in the forest. However, there are very few sites, which can be said
to be intact forest. One possible reason for negative development could be
continuing rural poverty and people's need for jobs, timber and fuelwood. People
could wish to get these assets by lighting forest fires by purpose.

7.4 Forest Partnership Development Component

Under this component (1D) the Project will explore the feasibility promoting forest
partnerships benefiting local people by fostering environmentally sustainable forest-
based enterprises and also by testing a participatory forest management (PFM) in a
few villages. Through PFM local people would obtain rights to a share of forest
products in exchange for undertaking specific protection and/or management
responsibilities, and with a provision for the development of livelihoods alternatives. DeIeted:KAZ-ENVIRONMENT-)
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In the present situation, fuelwood is necessary for people all over the country and
illegal cutting of trees is a common feature. Forest guards do not have capacity or
reasonable means to control such cutting. Deforestation has lasted centuries, but
especially disastrous period has been the last 12 years when seldom other fuels
were available. During the recent times, uncontrolled deforestation has continued,
since the provisions of coal, oil, electricity and other types of energy for rural
population have diminished. Woodlands near the settlements and forest shedterbelts
along roads, which are not protected, have been especially affected. Also, an
excessive uncontrolled cattle grazing on the state forests has taken place many
years. These have caused soil degradation and impoverishment of forests and
ecosystems.

Environmental problems related to the use of fuelwood are extensive and urgent
measures are required to stop further forest cutting. In the forestry sector, one
solution is tree plantations close to inhabited areas and, at the same time,
restoration and enhanced control of natural forests wherever possible.

7.4.1 Environmental Impacts and their Mitigation

Activities: Development of strategies and technologies for participatory forest
management.

EIA Category: B - C

Environmental Impacts:
The development of forest utilization may have a major impact on the future of the
forests, their protection and utilization. Also the possibilities for the local population
to get benefits from the forest resources and environment will be decided.

Mitigation measures:
If there will be plans to radically change the forest management strategies (e.g. to
increase economic use of the forests), an EIA should be prepared and subsequently
approved in the Ministry of Environment. This work acn be done together with the
ecological mapping as described above.
All the potential interests (from conservation to economic use) should be considered
in the planning. Local people should be involved in the participatory planning and
assessment processes, and they should receive livelihood benefits directly or
indirectly from their environment and natural resources. At the moment the forests
are protected and economic use of the resources are strictly limited. Local
population may also be unprepared to make long-term decisions and therefore
awareness raising is necessary.

EMP:
The environmental expert of the PCU should participate to the planning and
assessment processes. He should make sure that forest mapping and zoning
(including ecologically sensitive areas) are considered in the planning. The expert
should also participate to the decisions what management operations are allowed
and how to operate in such zones. Field inspection is required before the major
forest management operations (to identify and signal protected sites) and during
them (e.g. to control nature protection, off-road traffic, erosion, excessive damage tovaluable habitats). The main environmental indicators should be monitored,
including the proportion of intact forest vs. forest cuts, the occurrence of indicator
species of forest fauna and flora as well as the use of forest to recreation and as a
source of non-timber resources. The Project staff should collaborate with the
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8 Expansion of Saxaul in Kyzyl Orda

8.1 Introduction

The Project areas are located in the exposed seabed of the Aral Sea and on
rangelands north and east of Kyzyl Orda. The Aral coastal zone up to a hundred
kilometers wide is mostly not covered with vegetation, but adjacent saxaul and
tamarix woodlands are slowly spreading to this area. The Project rangeland areas
are rural and are seasonally populated with mainly Kazakh or Uzbek livestock
herders. Some lands were abandoned during the transition due to the lack of
employment. There are also villages of former fishermen, railway workers, and rice
farmers.

The rural development programs of the past created some of the greatest
environmental problems in the region and as a result of these policies and actions
large areas have become wasteland. The Virgin Land Scheme plowed up fragile
rangelands for short lasting agricultural production in the late 1950's. This was
followed by promotion of irrigated agriculture with unsustainable water use leading
to changes in water tables and land desiccation. This type of poor water
management pushed livestock out to less productive grasslands, which contributed
erosion and desertification. In the 1970s the Soviet Government created large
livestock farms, which led to overgrazing and rangeland deterioration that also had
significant negative consequences. Subsequently, the collapse of pasture rotation
and overall planning of land resources has caused over-grazing close to villages
and reduced use of remote pastures. Collapse of the coal distribution system as well
as the increased coal and transportation prices caused increasing use of firewood.
At present, natural saxaul forests in the rangelands are illegally and extensively
harvested for fuelwood. Vast territories around towns and villages have completely
been deforested.

The excessive use of water resources in the Aral Sea watershed has resulted in a
rapid lowering of the lake surface. As of 2004, there were over 4 million ha of dry
Aral seabed, of which some 2.2 million ha was within Kazakhstan.

Irrigation, dropping ground water table and over-grazing has degraded vast areas.
Annually 10 - 15 % of the irrigated lands are becoming wastelands, and the
contaminated collector waters have been directed to lowlands, where they form salt
pans containing toxic agrochemicals. In the southern part of the Aral region 20 -
25% of pastures have already been degraded mostly due to over-grazing.

Up until about 15 years ago, there was an active program of revegetation on the
seabed, operated by up to eight SFEs. These programs relied upon the propagation
of three species, black saxaul (Haloxylon aphyllum), tamarisk (Tamarix sp) and
sarasasan (Halocnenum strobilaceum). Up to 20,000 ha was planted annually, but
this stopped following the financial problems of the early 1990s. At the moment,
there is no ongoing revegetation program of any magnitude.

8.2 Environmental Concerns in Dry Aral Seabed

The forests and vegetated areas of the rangelands are a key factor in protecting the
watershed of the Aral Sea Basin, and play a role in reducing desertification, dust
storms as well as siltation of waterways and reservoirs. More than 4 million hectares ...--..... ....
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of land has been subject to desertification during the last 40 years. Forests and
vegetated areas help in maintaining special biodiversity and habitats.

Dust storms from the dry Aral Sea bed (DAS) are common. Annually, 43 million tons
of salts are removed from the Aral Sea basin and it is accumulated on the area of
1,5 - 2,0 million km2. The field work showed that wind erosion has already ceased in
some areas of the DAS. The reason for this is the formation of a protecting "lag
gravel" layer composed of pebbles, shells and a salt crust on the land surface. If this
layer is removed or disturbed, erosion and dust mobilization will start again.

Wind erosion is active only in the recently emerged coastal zone and the fine sand
of the land surface will be removed until the lag gravel is formed. Dust storms can
transport dust over very long distances and carry salt particulates and some
pesticide residues. The impact of the dust storms and their contaminants on human
wellbeing and health could be serious even if they are difficult to verify.

The former sea bottom is in places covered by non-saline sand plains, sand dunes
and blow-outs. The dunes have suppressed vegetation and also blow-outs (deflation
basins) have destroyed vegetation by exposing roots. Aeolian activity can also be
positive for vegetation whenever it removes or covers salt beds. Closer to the sea
and basins, "solonchak" salt-marsh (salt enrichment due to evaporation) and clay
deserts (takyrs) are typical. Soil formation is very weak in the whole area.

The experimental nurseries have excellent experiences of using species like saxaul,
tamarisk and sarasasan, but a purpose is to test other species such as Calligonum,
Nitraria, Astragalus, Eurotia, Eremosparton, Populus diversifolia, Halastachus,
Salsola, Ammodendron and Anabasis, which should be supported by the Project.

The beneficial environmental impacts of the Project include reduced desertification,
salt and dust control, reforestation of degraded lands, improved conservation and
sustainable use of biodiversity in selected ecosystems. The forest planning and
management activities (including fire management strategies) will address natural
habitat considerations in both the site-specific and landscape context.

The Aral Sea lowland is home to gazelles, rodents such as gophers, desert monitor,
sand rats and jerboas and reptiles such as lizards and snakes. Wild boars (Sus
scrofa), jackals (Canis aureus), and deer are found near the rivers and lakes. There
are some animals belonging to the Red Book and the protection of which have
global significance. Such big animals include wild ass (Aral kulan; Equus hemionus),
saiga antelope (Saiga tatarica), goitered gazelle (dzheiran; Gazella subgutturosa),
arhar (mountain sheep; Ovis ammon polil) and roe-deer (Capreolus capreolus),
which became very rare during the Soviet times, but the stocks may now recover as
a result of the decreased grazing in remote areas. However, it is believed that
poaching has increased during the recent times.

More than 70 species of mammals and 319 species of birds lived in the Syrdarya
deltas till 1960, but today less than half of that - only 32 species of mammals and
160 species of birds are met. Especially the water birds, amphibians and fishes
have suffered from the Aral Sea disaster and salinization of the delta deposits. The
flora of the Aral Sea plain is unique and has 29 endemic species, many now under
threat.

The area of hunting lands in the oblast is 24,601,900 ha, of which hunting farms
include 351,000 ha. The main hunting species are wild boars, hares, foxes, badgers,
pheasants, ducks and coots. Deleted: KAZ-ENVIRONMENT-
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There is the Barsa-Kelmes Nature Reserve (30.000 ha) in the Aral Sea area, [Deleted: Project
although project planting is not anticipated in this vicinity. Originally, the nature Deleted: site
reserve used to be an island in the Aral Sea and now it is located in the mainland
due to the lowering of the sea surface. In the reserve there are 250 plant species,
including 2 rare species, 6 animal species, including rare ones - wild ass (Equus
hemionus), included in the Red Book (133 heads) and goitered gazelle (25 heads).
There are 203 bird species. There are also several other protected areas in the
oblast (for details, see the report by Vera Inyutina).

There are forest, poplar and saxaul pests in the tugai forests, which are in biological
balance and they are not of great danger for the plantations. The Project will help
develop more environmentally acceptable pest management strategies, if required
during the course of the Project. There is a possibility of using a limited amount of
pesticides in preparing planting stock in nurseries and in major pest outbreaks, but
overall pesticide use is likely to be reduced in favor of biological controls.

8.3 Planting on the Dry Aral Seabed

This subcomponent (2A) consists mainly of vegetative planting on the dry Aral
seabed and 79,000 ha (44,000 with seedlings and if feasible, 35,000 directly
seeded) will be planted during Project period. The initial nursery and planting
program will be implemented by the two SFEs in Kyzyl Orda region (Aral and
Kazalinsk), which are in charge of the DAS planting operations under the Oblast
forestry agency. As the program develops, other former leskhozes are expected to
become involved on a contract basis. Government research institutes will carry out
the research and development program as well as the monitoring program. The
activities of the Project include:

* The planting starts with the revegetation program of 2000 ha and later 20,000 ha
will be annually planted.

* Establish new operational techniques, especially upgraded nursery techniques.
* Facilities for a field station during the site preparation and planting season such

as caravans, generator, field workshop, etc.
* Improvement of access roads to the seabed, mainly for drainage and raising up

of the road through the area used by farmers to ensure all weather access.
* Information gathering phase to map soils, estimate areas required for treatment,

planning a large scale program, assess benefits of the scaled up program, carry
out social and environmental assessments. The soil and site mapping would be
carried out partly by the Institute of Botany in Almaty, in association with bodies
involved in such activities on the Uzbek side of the Aral Sea. This work would
also investigate the use of remote sensing as an operational tool for monitoring
the condition of the seabed annually. The Mid Term Review at year 3 would
allow a decision on the value of scaling up, as well as how big the scaled up
program might be, taking account of funds available.

* The Project will set up a model nursery at the Kazalinsk SFE, which, in addition
to providing the initial supply of saxaul seedlings for field plantings, would
provide facilities for an ongoing R&D program.

* An active R&D program would be supported, utilizing staff from the research
station at Shchuchinsk and contractual arrangements with certain groups in
Almaty, and perhaps Kyzyl Orda. This program would require provision of some
support facilities at either Kazalinsk or the Kazalinsk SFE.

8.3.1 Analysis of Alternatives

The main alternatives for the reforestation and revegetation component of the DAS DCIt: KAZ-ENVIRONMENT-
area included the following: Final-Report-.doc _,
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1. Leave the DAS untouched and allow natural regeneration and vegetation
succession to proceed;

2. Seeding the areas;
3. Planting the areas using bare-root or containerized seedlings.

1) The first alternatives had been most ecological, but it is predicted that these
extensive areas would remain unproductive, vulnerable to erosion and useless to
population. Consequently, this option does not provide environmentally and socio-
economically sound solution. However, wherever natural regeneration is possible
and reasonable for habitat conservation, this option should be applied. It is also
predicted that there will be extensive areas where revegetation attempts will fail
because of soil properties as soil salinity, structure, aridity and erosion.

2) Seeding of the seabed has been tested earlier, but the local forest authorities
have rejected this method because of time consuming and poor results. However,
from the environmental point of view seeding is a good method and does not need
any constructions and machinery. The method also allows using a mixture of seeds
from different tree, bush and grass species to develop a natural vegetation pattern.

3) The evenly distributed forest and vegetation cover can only be achieved by using
planting. This method makes it possible to reforest and revegetate extensive areas
in short time. Whenever a more or less permanent vegetation cover has been
established, micro-climatic and soil conditions will become more favorable for
vegetation, which will further spread by natural regeneration.

8.3.2 Environmental Impacts and their Mitigation

Activities: Construction and management of the nurseries and development of
technical methods in seedling production.
The first nursery will be located in Amantakol settlement in Aral SFE; 40 km south of
Kambash close the Syrdarya River. There has been a nursery here in the past but
no seedling production for several years. Conditions are poor due to the
infrastructure and income sources for villagers so a new nursery will surely improve
their situation.
The second nursery will be established near the Kaukei settlement in Kazalinsk
SFE, which is located close to the original Aral Sea bed. Water for the nursery will
be available from the Kuandarya River. This nursery is for improved bare root
seedling production, and will be equipped with some imported machinery. Its
planned capacity is 1 million seedlings annually.
A small R&D station will be constructed in Kazalinsk. The mini seed station will work
for seed improvement and seed pelletizing, with facilities for trials with containerized
seedlings (using shade structures instead of greenhouses) and with the capability of
conducting trials with different species.

EIA Category: C

Environmental Impacts, mitigation measures, and EMP: See 7.2.2 (nurseries in
the Irtysh pine area)

Activities: Planning and constructing access roads to the seabed and maintaining
the existing ones in order to allow the transportation of seedlings and workforce. The
work includes earthworks for drainage and rising of the road surface in wet areas to
ensure all weather access. el-etedd : KAZ-ENVWONMENT-
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EIA Category: B - C

Environmental Impacts:
Road construction may damage sensitive natural areas and the roads may provide
unwanted access to the natural reserves (as the Barsa-Kelmes Nature Reserve),
which may suffer from disturbances.
Road construction, digging of gravel pits and increased off-road traffic may destroy
protective vegetation and lag gravel and consequently initiate and accentuate
erosion.

Mitigation measures:
In many places roads have already been made by the farmers and the work is
mostly their maintenance. The existing roads have been made without considering
local conditions and environment. In cases that new roads are constructed, the
maps of ecologically sensitive areas should be used to avoid damage. The new
roads schemes should be based on environmental planning, where also the
disturbance harmful for protected areas is taken into account. Also sensitive
landscapes should be considered in the planning. The authorities responsible for
roads should receive a training course on good road planning and construction
practices.
Places, where water or wind action may cause erosion, should be avoided and off-
road traffic banned. The sites sensitive to erosion should be studied in the field
within the planning work.

EMP:
The environmental expert of the PCU should participate to the site selection of the
access roads and ensure that environmental issues are considered in the works. He
should also make sure that the road planning and constructing staff has maps of
ecologically sensitive areas as well as knowledge how to operate in such areas.
Field inspection and visual monitoring is required during the planning stage and at
the early stages of earthworks (e.g. to control off-road traffic, erosion and excessive
damage to nature and landscape). Collaboration with land use and environmental
authorities are necessary.

Activities: Defining the planting areas and selecting species and revegetation
methods to different places of the DAS.

EIA Category: B

Environmental Impacts:
The planting program could hinder natural regeneration and spreading of ideal
vegetation into different areas, which may have special soil type or natural
succession stage. It may also damage natural habitats and natural reserves, which
may be valuable even if the habitat has recently been developed in the exposed sea
bottom. The use of only one or few and wrong species could lead to unsustainable
ecosystem. The planting attempts may fail in some soil types.

Mitigation measures:
One of the first activities of the Project should be the mapping of the area (preferably
using GIS). Thematic maps should include zoning of the area into different
categories, which also include protected areas, ecological habitats (including soil
types, vegetation types, water and wetland habitats), endangered species of fauna

Dieieted: KAZ-ENVIRONMENT-
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and flora and definitions of resources use (including land-use). It is understood that
this will be carried out prior to project commencement.
Selecting the species to different zones as well as defining the patterns of
plantations should be based on botanical and soil scientific research. Natural
vegetation should be protected wherever it has already emerged. Specially selected
species should be used in the saline areas (halophytes), dry soils and in places
vulnerable to erosion. Halophytes as Halostachys, Kalidium, Suaeda are among the
shrubs and perennial herbs tolerating a higher salinity. It will be difficult to vegetate
the most saline areas.
The resources management strategy should also consider socio-economic needs of
the local population. Forest and vegetation management operations should take
place according to such plans and strategies. The most valuable habitats should be
left as strict nature reserves. The management requirements of the Barsa-Kelmes
Nature Reserve should be taken into account.

EMP:
The environmental expert of the PCU should participate to the mapping and zoning
of the environment (including ecologically sensitive areas) as well as to the planning
of how to operate in such zones. The expert should take care that the results of
botanical-geological research will be applied in selecting the species, choosing the
patterns to be planted and managing the area. Field inspection is required before
the major revegetation and forest management operations (to identify protected
sites) and during them (e.g. to control nature protection, off-road traffic, erosion,
excessive damage to valuable habitats and natural vegetation).

Activities: Implementing the planting and revegetation program of 2000 ha and
later 20,000 ha annually. Developing the technology to plant bare root and
containerized seedlings. Purchasing tractors and planting machines. Mobilizing
working teams to carry out the planting in the field.

EIA Category: B

Environmental Impacts:
The seedlings have earlier been planted using a tractor and a specific plowing and
planting machinery. The machinery digs a shallow furrow about 1.5 m wide where
the saplings will be set.
In some parts of the DAS deserts, coarse fragments have formed to the land surface
a so called "lag gravel", calcium carbonate or gypseous crust "soil crust" or "erosion
pavement" which protects the finer fractions below. This lag gravel is often
cemented by salt accumulation or iron oxide to form a hard desert pavement
(carapage). If the pavement will be broken or removed, erosion will continue.
Special desert vegetation is able to reclaim areas covered by this kind of desert
pavement.
In the DAS deserts, coarse fragments have formed to the land surface a so called
"lag gravel", calcium carbonate or gypseous crust "soil crust" or "erosion pavement"
which protects the finer fractions below. This lag gravel is often cemented by salt
accumulation or iron oxide to form a hard desert pavement (carapage). If the
pavement will be broken or removed, erosion will continue. Special desert
vegetation is able to reclaim areas covered by this kind of desert pavement.
Moving sand grains may mechanically damage vegetation and accumulating sand
may cover the plants. The process is common in open sandy surfaces and is
indicated by ripple marks on sand.

Mitigation measures: t Deleted: KAZ-ENVIRONMENT-
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The planting should preferably take place by local people with hand-tools or by
using light machinery, but, it is recognized that the extreme environmental
conditions and difficult access on the DAS make it difficult to do this. Some do not
believe that the furrows could be beneficial in accumulating more snow watering the
saplings or helping to catch less saline sand to the land surface. The unbroken soil
crust actually reduces evaporation from the upper sands and on the other hand,
drifting sand damages vulnerable seedlings. However, research in Kazakhstan and
Uzbekistan indicates that they are effective in this way. Nevertheless, it is desirable
to minimize soil disturbance as far as possible. The proposed research program
should include testing techniques for reducing soil disturbance. A move to direct
sowing could assist in this way and facilitate the more rapid establishment of a more
diverse flora by using seed mixtures. The main objective of the activities should be
to stabilize dunes and stop erosion. Also off-road traffic should be carefully
controlled, although this would not necessarily be the responsibility of the project.

Guidelines for Good Planting Practices are required and these should be developed
at the beginning of the Project implementation. A scientific workshop and practical
training courses are necessary. Preplanting surveys are necessary to ensure that
the correct species are used on each soil type.

EMP:
The environmental expert of the PCU should participate to the management
planning of the planting areas and express his opinions on the operations and
machinery to be used. The planning may also include protection of certain areas
(leave them intact) in order to maintain special biodiversity. The expert is
responsible for erosion monitoring and control during the operations (transportation,
off-road driving, planting, resources use, etc.). He should also participate to the
preparation of the planting guidelines. Field inspection is required at the early stages
of earthworks and frequently during the planting or other activities on site. The PCU
expert and other experts responsible for planning should collaborate with
environmental authorities and scientists (soil scientists, biologists, zoologists, etc.).

8.3.3 Cumulative and Long Term Impacts

It is clear that revegetation of the seabed is possible and that a number of native
plants, in addition to the three used by FHC in the early planting programs, are
useful for the purpose. Once vegetation cover has been established, saxaul spreads
naturally when it begins to set seed at about 5 years of age. Saxaul and tamarix
have a life span of about 40 years in this area, while sarasasan lives for only about
10 years, but it performs a valuable role in stabilizing the soil and improving the site
so that saxaul can regenerate naturally in amongst it. With time, and increasing
diversification of the vegetation, there is every prospect that a sustainable and
diverse ecosystem can be built up. In the long term, it may be possible to introduce
controlled grazing to the region.

The current reliance on only 1-3 species for the colonization of the saline areas,
however, is not ideal. The Project will support research to develop the use of several
other species for the purpose so that a wider variety of sites might be planted. There
is also potential for the selection of special varieties within a species that have a
higher tolerance of salinity to obtain better colonization of saline soils (solonchak
soils).

Whenever saxaul and other forest stocks have been established, a controlled cutting
of firewood is possible and this will be important for the local population. This again
will have a positive impact on the protection of the adjacent natural forests and their Deleted KAZ-ENVIRONMENT-
biodiversity. Final-Report-doc
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One of the future problems may be the destruction of planted vegetation by bush
fires. In most cases such fires are caused by man and awareness raising is needed
to educate rural population on handling fire. Saxaul is also subjected to various
kinds of diseases and it is necessary to develop measures of combating these
diseases.

8.4 Rehabilitation of Saxaul Rangeland

This Project component (2B) focuses on the saxaul dominated sandy desert
rangelands of Kyzyl Orda Oblast, in southern Kazakhstan, to the east of the Aral
Sea. In this component, thirty demonstration sites of approximately 200 ha will be
established. The component will also increase access to water for grazing animals
on an additional area of about 7500 ha at each demonstration site. The sites will
initiate a pathway of sustainable rehabilitation and development under the new
regime of pastoral use. Once completed, it is envisaged that the demonstrations will
act as catalysts for the spread of the development and management techniques to
adjacent saxaul rangelands.

This Project component will facilitate a high-level of customization of development
activities at the user group level and take into account localized heterogeneity of
land resources to maximize sustainable productive use. The development activities
will be planned so that the unique features and socio-economic circumstances for
the location and that local user group participation will carefully be taken into
account. This would include herder agreements to enable restoration and
development of degraded saxaul rangelands, community management of grazing
pressure, and provision of water resources for associated rangelands.

This subcomponent will undertake participatory saxaul rangelands rehabilitation,
community management of grazing pressure, and provision of water resources for
compensatory rangelands. The following main activities have been identified as
relevant to this Project: Saxaul rehabilitation; range seeding; grazing management;
and compensation area wells. Support activities include: Supervision and
management; participating user group organization; impact monitoring and analysis;
and applied research relating specifically to critical factors of the demonstration
sites.

The detailed description of the geology, hydrology, biology, land-use and
environment of the Kyzyl Orda oblast has been presented in the separate reports
attached (by Vera Inyutina and Kanysh Nurymgereyev).

8.4.1 Analysis of Alternatives

The main alternatives for the rehabilitation of saxaul rangeland component for the
Kyzyl Orda Oblast included the following:

1. Leave the area untouched and allow the natural regeneration and vegetation
succession to proceed (the zero option);

2. Developing effective tree plantations using the fast-growing tree species in
order to produce fuelwood, fodder and timber close to the villages and towns;

3. Developing the overall rangeland management practices and carrying out
planting and sowing the areas with local species.

1) In this case the first alternative had not been the most ecological, because at the
moment there is extensive pressure on exploitation of rangeland resources resulting releted: KAZ-ENVIRONMENT- '
in over-grazing, deforestation and desertification. Even if the amount of livestock is Final-Rert-.
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one quarter from that of 15 years ago, the pressure is high close to villages and
towns. There is no pasture rotation and remote grazing lands are not used. If the
rangeland management would not be developed, extensive over-grazed areas
would remain unproductive, vulnerable to erosion and useless to population.
Consequently, this alternative does not provide environmentally and socio-
economically sound solution. However, wherever natural regeneration is possible
and reasonable for habitat conservation, this option should be applied.

2) In Kazakhstan, there are several pilot plantations of e.g. poplar and willow, which
produce fuelwood within 4-10 years. Such plantations can be extensive and they
can provide enormous amounts of fuelwood, fodder and timber - even for industrial
purposes. However, around settlements there are extensive degraded areas, where
plantations could be of major help for population as long as no other alternative
energy sources are available. Such plantations have been established along
roadsides and river banks and they also operate as windbreaks and erosion control
measures. In settlements, exotic species can be used, but natural species should be
promoted wherever original ecosystems could be retained. The ownership of such
plantations and their management and use should be given to local people, or to
their own associations. Such projects may well be launched and managed by
relevant NGOs. However, fuelwood plantations may maintain traditions to use forest
resources as fuels. It is always cheaper to cut natural trees as to plant and grow
trees. It is also difficult to control the origin of fuelwood or charcoal in the markets
and some people may continue to harvest natural forests in order to earn money.
Therefore, the problem of illegal cutting of natural forests should be solved before
any extensive plantation projects can be recommended. This method is not a
comprehensive solution for rural population and can only be used as a discrete
measure for wood production. From the environmental and socio-economic point of
view, the plantations are not a sustainable solution and therefore not recommended
in a broad scale.

3) The main objective of the saxaul-based rangeland component is to promote more
sustainable use, increased productivity and enhanced conservation of the rangeland
resources. The purpose is to promote vegetative plantings and improved
management of the woodlands and associated rangelands, to control desertification,
provide shade and fodder for livestock, and increase the value of fuelwood. The
participation of local user groups is considered essential and the Project will transfer
know-how to several rural sites through the pilot projects. These activities are
foreseen as extremely important and valuable from the environmental and socio-
economic points of view. The planned Project activities follow this approach.

8.4.2 Environmental Impacts and their Mitigation

Activities: The component includes the following main activities: Saxaul
rehabilitation; range seeding; grazing management; and compensation area wells.
Support activities include: Supervision and management; participating user group
organization; impact monitoring and analysis; and applied research relating
specifically to critical factors of the demonstration sites.

EIA Category: C - B (SEA is a part of the component activities)

Environmental Impacts:
The approach of the activities is to provide an environmentally and socio-
economically sound solution for the use of rangeland resources. Therefore, the
overall environmental impact of the component is positive.
Environmental issues related to construction and management of the nurseries and ---------------
development of technical methods in seedling production and planting has been Final-Report-.doc
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discussed before (see 7.2.2). In populated areas major revegetation and planting
projects may cause temporary problems to farmers and their cattle.
Most of the mechanical livestock watering wells constructed during the Soviet times
in the rangelands have later become in-operational. Now only 20 % of the lands,
which used to have watering points, are provided with operating wells. The Project
will support the maintenance of wells. The availability of water is one of the key
factors regulating the amount of livestock in the steppe. However, the abundance of
watering points may lead to over-grazing.

Mitigation measures:
The possible environmental impacts caused by the overall development of the
rangeland management should be solved during the implementation of the Project.
Many Project activities include development of rangeland management systems as
well as methodological and socio-economic research. This work will produce results,
which can be used as a basis for Strategic (or Sectoral) Environmental Impact
Assessment, which again can widely be replicated to other similar regions.
Mitigation measures related to nurseries, seedling production and planting have
been discussed before (see 7.2.2).
Valuable natural habitats should be mapped before any major planting program in
such areas. The Project will not finance plantations that involve any conversion or
degradation of critical natural habitats. Any harvesting by local communities should
be based on guidelines or a plan consistent with the principles of responsible forest
management.
The number and location of wells should be planned so that they do not support
excessive amounts of cattle in sensitive pastures, which may cause over-grazing.
Recent dramatic reductions in livestock numbers generally reduce grazing
pressures and any subsequent resource degradation. At the moment, there would
be a good opportunity to re-establish the planning in which livestock units and
pasture carrying capacities would be balanced and regulated.

EMP:
The environmental expert of the PCU should take care that the results of relevant
surveys will be considered in the planning and that the plans will be analyzed with
environmental authorities before the wider implementation of the Project. The EMP
related to nurseries, seedling production and planting have been discussed before
(see 7.2.2). The number of watering points should be decided together with
agricultural authorities considering the carrying capacities of pastures.

8.4.3 Cumulative and Long Term Impacts

The Project will improve environmental and also socio-economic situation of the
region and the results will be controlled as an essential part of the implementation.
The quality of natural habitats and forests, and associated environmental
management is likely to improve, especially in contrast to the continuing
degradation, which would likely take place without any action. Similarly, local people
are likely to begin to participate in pasture and forest management, which will
support the sustainability of the development. Local people will also soon receive
livelihood benefits, which will increase motivation. It is likely that the development
will lead to more effective use of rangelands, but this development should be
properly planned with environmental consideration.

One of the future problems may be the destruction of planted vegetation by bush
fires. In most cases such fires are caused by man and awareness raising is needed
to educate rural population on handling fire.

ADeleted: KAZ-ENVIRONMENT-
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9 National Institutional Development and Project Management

9.1 Policy, Legal, Organizational and Information Framework

The component (3A) includes improvements in policy, legal, organizational, and
information framework through: (i) expansion of GIS facility in Almaty for mapping,
monitoring, and planning; leading to streamlining of planning procedures; (ii)
establishment of a policy analysis unit of FHC in Astana; (iii) HRD plan and in-
service training program; and (iv) improved financial management system.

9.1.1 Environmental Impacts and their Mitigation

In major policy planning projects it is necessary to carry out Strategic (or Sectoral)
Environmental Impact Assessment in collaboration with the environmental
authorities. This work will make sure that negative impacts of the policies and
strategies on environment will be identified and mitigated. The necessity for such a
study should be assessed later when the potential environmental effects of the
policies can be predicted.

9.2 Grant Fund for Forestry Development Alternatives

The component (3B) includes competitive grant fund for pilot demonstration
investments (e.g. timber usufruct sharing, ecotourism, value addition processing of
birch, community involvement in reforestation or environmental education, private
plantations, tungai floodplain protection, etc.). Environmental impacts of the projects
will be assessed in details after the identification of the investments. The
environmental effects of the projects should be screened during the evaluation of
the applications by an expert especially trained to this task. The EIA criteria and
required procedures should follow the Bank's principles and also national
regulations.

10 Environmental Management Plan

10.1 Environmental Management Measures

The Environmental Management Plan (EMP) establishes a framework for the
identification and implementation of environmental protection, mitigation, and
monitoring, and institutional strengthening measures to be taken during Project
implementation to avoid or eliminate negative environmental and social impacts.
The EMP is based on the World Bank (WB) Operational Policy OP 4.10. Above
there are outlines for environmental management and monitoring activities
presented separately for all major components of the Project. These chapters will
advise how the EMP must be implemented.

Accordingly, the EMP comprises the following main elements:

* Mitigation - feasible and cost-effective measures that may reduce potentially
significant adverse environmental impacts to acceptable levels;

* Monitoring - measures to be taken during project implementation to gauge the
effectiveness of the mitigation measures and permit corrective action to be taken
where necessary; al-Rert- doc
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* Institutional Considerations - organizational arrangements for Project
implementation, including training;

* Implementation Schedule and Cost Estimate - estimation on the timing of
works proposed and costs related to environmental tasks.

The EMP is intended to meet the following objectives:

* Comply with national legislation and World Bank requirements (considering the
Category of the project);

* Ensure that environmental concerns are fully taken into account during project
implementation (detailed design and construction specifications, and during
construction and operation);

* Establish the framework for project level, site-specific State Environmental
Appraisals that will be required as a part of the tendering and contract process
pursuant to the national regulations;

* Provide a description of the institutional arrangements for the timely and
effective execution of environmental components of the works;

* Define the operational framework for the Contractor's environmental activities;

* Provide guidance to the Contractor on Environmentally Sound Construction
Practice.

Construction works will be carried out by a prime Contractor and its respective Sub-
Contractors. The Contractor will be responsible for implementing the mitigation and
monitoring measures defined in the EMP. To meet this requirement the Contractor
will appoint an Environmental Manager to oversee this task who will liaise closely
with the Environmental Specialist of the Project Coordination Unit (PCU).

The PCU will be responsible for supervising the Contractor by way of the
Environmental Specifications and any Special Environmental Provisions contained
in the Tender Documents. These specifications and provisions will also form part of
the Works Contract. An Environmental Specialist will be appointed within the PCU to
be responsible for ensuring the EMP, including monitoring requirements, is
implemented effectively.

The recommendations of the EMP are shown in the chapters above related to the
activities of the Project. It should be understood that detailed solutions for
environmental management can only be prepared whenever the Project works have
been designed in details. Therefore, the PCU and especially its environmental
expert should control that environmental issues are considered during the Project
following the principles expressed here.

10.2 Environmental Monitoring

Environmental monitoring will be performed by a variety of organizations including
the Project operator, the Contractor, an independent monitoring institute and/or a
governmental institution. If any pollution monitoring proves necessary, it will be
carried out by the Analytical Laboratory of the Ministry of Environmental Protection . .
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and the Sanitary and Epidemiological Service. The National Nuclear Centre (NNC)
is responsible for monitoring radionuclide contamination.

Monitoring responsibilities and procedures should be described in the Project
implementation documentation. Governmental institutions responsible for Project
approval or regulation must ensure that any monitoring program adopted with the
proposal is conducted as planned. The PCU will also have responsibilities to
conduct monitoring tasks as described in the EMP. All monitoring reports should be
published and made available to administrators, developers, affected people, and
the public.

A monitoring program includes the following:

* Clearly defined objectives;
* Environmental baseline for measuring change caused by the activity;
* Methods to measure the amount and time of change;
* A method to determine the extent to which the activity in question contributes to

the environmental change;
* A method to assess the effectiveness of mitigation measures adopted with the

action;
* Standardized methodologies that are comparable with those used elsewhere in

the country;
* Review and revision, when necessary, to ensure that the program objectives are

being effectively met.

Monitoring will principally involve qualitative evaluation of Contractor performance in
meeting the environmental specifications and provisions contained in the contracts,
as well as environmental regulations, standards and norms. Additional monitoring of
environmental media (air, water and soil) may also be required.

Pre-construction monitoring to establish baseline conditions should be undertaken
by the Contractor at locations as determined advisable by the PCU. Construction
contracts should specify that instrumented monitoring would be required over a
period of time prior to the initiation of construction to establish baselines against
which impacts can be measured.

10.3 Progress Reporting

The PCU will be responsible for preparing Environmental Reports, which will be
provided to the World Bank resident mission at the end of each year. The reports
will include:

* Project activities (i.e. construction work undertaken) over the reporting period;
* Status of mitigation measures (i.e. progress in implementing the measures,

effectiveness etc.);
* Status of monitoring (i.e. type of monitoring - qualitative or quantitative; dates

monitoring undertaken; monitoring authority; results of monitoring; budget
expended etc.);

* Problems encountered (i.e. non-conformances with environmental specifications
or special environmental provisions of the contract); and

* Management actions taken to correct problems.

The PCU will coordinate with the FHC, Contractor and others responsible for project
issues to obtain information that will be included in the Environmental Reports.
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10.4 Summary of EMP

ACTIVITY ENVIRONMENTAL ISSUES MITIGATION MONITORING, RESPONSIBLE
INDICATORS & TRAINING AUTHORITY

Constructing Disturbance to landscape and Proper site selection as well as water Visual site surveys. PCU / FHC.
nurseries water resources. and land use planning considering Indicators: landscape Land use authorities.

environmental conditions of the area. analysis; water pollution. MEP.

Production of plants Pollution and ecological damage Transportation, storage and use of Visual site surveys. Sanitary and
in nurseries caused by the use of pesticides chemicals following national regulations Indicators: Occurrence of Epidemiological

and fertilizers. and best practices. pests; chemical analyses if Service.
Development of mono-cropping Use of modern pest control methods. problems appear. Analytical
areas. Use of appropriate selecton of species Training course on the use of Laboratory of MEP.

in planting and seeding. chemicals and methods of Biologists.
pest control.

Soil preparation and Destruction of soil horizon. Minimized use of machinery and Visual site surveys. PCU / FHC.
planting Erosion and desertification. plowing. Use of hand tools in planting. Indicators: Erosion and

Planting to valuable natural Avoiding off-road traffic. habitats studies; loss of
habitats. Mapping valuable habitats and leaving biodiversity.

them untouched. Favoring natural Training course on the
regeneration where possible. environmentally sound

planting practices.
Forest fire prevention Damage to valuable habitats and Proper mapping of valuable Visual site surveys. PCU I FHC.

protected forests caused by fire environments and planning of Indicators: Erosion and Emergency
breaks, access roads, patrolling, prevention measures. Minimizing forest habitats studies; loss of authorities.
and prescribed burning. cuttings. Avoiding off-road traffic. biodiversity. MEP
Erosion and desertification. Understanding the dynamics of Monitoring radionuclides. National Nuclear
Mobilization of radionuclides. radioactive pollution. Training course on the Centre.

consideration of
environmental issues.
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ACTIVITY ENVIRONMENTAL ISSUES MITIGATION MONITORING, RESPONSIBLE
_________--INDICATORS & TRAINING _ AUTHORITY

Road construction Disturbance to landscape, Planning roads considering the Visual site surveys. PCU / FHC.
and maintenance valuable habitats and protected environment. Ensure quarries or borrow Indicators: Analyzing Infrastructure

areas. pits are operated with valid damages to landscape and authorities.
Erosion. environmental permits Restricting habitats; loss of biodiversity.

access to nature reserves and valuable Training course on the
habitats. consideration of
Banning off-road traffic. environmental issues.

Rangeland Increasing cattle breeding, man- Re-establishing pasture planning Monitoring the number of Agricultural
development made fires and abundance of procedure considering carrying cattle in different areas. authorities.

watering points may lead to over- capacities of rangelands. Indicators: Erosion and FHC.
grazing, erosion and Provision of energy sources to deforestation; loss of
deforestation. population. biodiversity.

Awareness raising. Organizing awareness raising
on environmental
consideration to local
population.
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10.5 Training

A training program is recommended to provide guidance on the goals, methods and
procedures for environmental management activities appropriate to the Project
activities. This will cover aspects of forest, plantation and fire management and the
risk associated with environmental issues, as well as community relations.

Staff to be provided with training should include PCU construction supervision staff,
selected Contractor personnel and staff at the Oblast level. In-country on-the-job
training is recommended in preference to external training to ensure that the local
situation is fully taken into account, including both its physical and administrative
circumstances.

At first, the proposed Environmental Specialist of the PCU should obtain training on
the issues mentioned in the environmental documents (EA, EMP, etc.) and
subsequently he/she will act as a training coordinator for the other people involved.
His duty is to assess the training needs, obtain knowledge on the environmental
duties, organize training events (workshops, on-the-job training, etc.) and control the
quality of environmental works.

The main environmental regulatory authority will be the Oblast Environmental
Department of the MEP. It is not anticipated that this authority will require any
special monitoring equipment for the Project. However, a budget estimate of $
10,000 is proposed for training local authority personnel in environmental monitoring
and mitigation procedures relevant to the Project. Overall cost provisions for training
are estimated to be $ 20,000.

10.6 Implementation Schedule

Implementation of the EMP will commence with the main works Contract,
anticipated to start on January 2006, and end on December 2011. The EMP
schedule will be determined in accordance with the program and sequence of
specific interventions.

The detailed schedule will be determined later by the preparatory technical team
and by the PCU staff together with the FHC staff. The Environmental Specialist must
adjust his work to each technical component of the Project and he/she must also
prepare work plans for other experts and authorities responsible for environmental
management, monitoring and control. It is his/her duty to inform to such people on
the coming activities and on their nature, environmental consequences and
monitoring works required (as presented in the EA). He must take care that baseline
data is collected before the interventions, observations are frequently made during
the works and that the impacts will also be assessed after the works.

10.7 Cost Estimate

Non-governmental costs associated with EMP implementation comprise:

i) Post of PCU Environmental Specialist (assumed to be a part time job; 4-6
man-months/year) including fees as well as travel and office expenses;

ii) Environmental monitoring and training costs are estimated at $ 30,000 and $
20,000, respectively (all the related expenses are included).

Deleted: KAZ-ENVIRONMENT-
Fial-Reporl- .doc

EARqporWAup dooIAug-05 47



** * ** ~ ~ ~ ~ ~ ~ I1ACOSSGIBB

12.1Helsinki Consulting Group

Local NGOs play important role also in numerous initiatives like increasing of local
population's environmental knowledge and forest protection actions. NGOs are also
promoting public access to information about environmental threats of forests
management and desertification. However, the NGOs are not happy with the
progress in public participation in planning and decision-making. Even the major
Central Asian Regional Environmental Centre (CAREC) has had difficulties to obtain
public documents essential for participatory approach.

The opinion of NGOs is that in the present situation the decentralization of the
forestry management and the transfers of the relevant institutions to the communal
ownership would not be beneficial for environmental protection. The local institutions
are seen to look more for short-sighted benefits from the forest resources. To solve
the catastrophic forest destruction national efforts are necessary.

The experts responsible for the Barsa-Kelmes Nature Reserve were interviewed in
the Aralsk town. The reserve used to be a small island but now it is connected to
mainland. It is famous for its wild ass (Aral kulan; Equus heminous). The borders of
the reserve have not yet been defined. Scientists are researching vegetation
succession and pioneer species and the results can be used in revegetation
programs. The local NGO believes also in tourism business made possible by the
reserve and the Aral Sea catastrophe.

12 World Bank Screening and Safeguard Policies

12.1 World Bank Screening Categories

The World Bank undertakes environmental screening of each proposed project to
determine the appropriate extent and type of EA. The Bank classifies the proposed
project into one of three categories, depending on the type, location, sensitivity, and
scale of the project and the nature and magnitude of its potential environmental
impacts.

Category A projects are likely to have significant adverse environmental impacts that
are sensitive, diverse, or unprecedented. These impacts may affect an area broader
than the sites or facilities subject to physical works. EA for a Category A project
examines the project's potential negative and positive environmental impacts,
compares them with those of feasible alternatives (including the "without project"
situation), and recommends any measures needed to prevent, minimize, mitigate, or
compensate for adverse impacts and improve environmental performance. For a
Category A project, the borrower is responsible for preparing a report, normally an
EIA (or a suitably comprehensive regional or sectoral EA) that includes, as
necessary, elements of the other instruments.

Category B projects have potentially adverse environmental impacts on human
populations or environmentally important areas - including wetlands, forests,
grasslands, and other natural habitats - but are less adverse than those of Category
A projects. These impacts are site-specific; few if any of them are irreversible and in
most cases mitigatory measures can be designed more readily than for Category A
projects. The scope of EA for a Category B project may vary from project to project,
but it is narrower than that of Category A. Like EA for Category A projects, it
examines the project's potential negative and positive environmental impacts and
recommends any measures needed to prevent, minimize, mitigate, or compensate
for adverse impacts and improve environmental performance. Dle localNinRitutio-
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Category C projects are likely to have minimal or no adverse environmental impacts.
Beyond screening, no further EA action is required for a Category C project.

The conclusion from the screening of the individual components and
subcomponents of the Project described in the above EA is that the overall EIA
designation is 'Category B' in the WB classification.

12.2 World Bank Safeguard Policies

Operational Policy (OP), Operational Directive (OD), Good Practices (GP) and Bank
Procedure (BP) documents are the World Bank's principal "Safeguard Policies",
which should be applied whenever possible in the projects. These key policies are
intended to ensure that potentially adverse environmental and social consequences
of Bank-financed projects are identified, minimized and mitigated.

The following Safeguard Policies more or less relevant to this Project define the
World Bank requirements for project lending (with the code of reference
documents):

* Environmental Assessment (OP 4.01, BP 4.01, GP 4.01);
* Forestry (OP 4.36, GP 4.36);
* Natural Habitats (OP 4.04, BP 4.04, GP 4.04);
* Pest Management (OP 4.09);
* Involuntary Resettlement (OP/BP 4.12);

A brief summary of these World Bank safeguard policies is given below.

OP 4.01 Environmental Assessment (EA)

EA is required for forest projects or projects, which may have an impact to forest
environment (OP 4.36). EA evaluates a project's potential environmental risks and
impacts in its area of influence. It examines project alternatives, identifies means for
improving project selection, siting, planning, design, and implementation by
preventing, minimizing, mitigating, or compensating for adverse environmental
impacts and enhancing positive impacts; and includes the process of mitigating and
managing adverse environmental impacts throughout project implementation. The
Bank favors preventive measures over mitigatory or compensatory measures,
whenever feasible. EA takes into account the natural environment (air, water, and
land); human health and safety; social aspects (involuntary resettlement, indigenous
peoples, and cultural property); and transboundary and global environmental
aspects. EA considers natural and social aspects in an integrated way. EA is
initiated as early as possible in project processing and is integrated closely with the
economic, financial, institutional, social, and technical analyses of a proposed
project. This Report is the EA required in the OP document.

OP 4.36 Forestry

The objective of this policy is to assist borrowers to harness the potential of forests
to reduce poverty in a sustainable manner, integrate forests effectively into
sustainable economic development, and protect the vital local and global
environmental services and values of forests. The forest restoration and plantation
components of the Project will meet these objectives in supporting biodiversity and
ecosystem functionality. The Project will assist with the establishment and
sustainable management of environmentally appropriate, socially beneficial, and
economically viable forest plantations to help meet growing demands for forest rDeled: KAz-ENvIRONMENT-
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goods and services. The plantations are located on unforested sites (forest fires,
former Aral seabed) and only local tree species will be used. The development of
forest management practices will introduce certain requirements for commercial
logging as well as protecting the rights of local population and emphasizing
ecological values of such forests. Also the mapping forests and planning of forest
management is supported.

The borrower has incorporated measures in the Project to strengthen the fiscal,
legal, and institutional framework to meet the Project's economic, environmental,
and social objectives. These measures address, among other issues, the respective
roles and legal rights of the government, the private sector, and local people.
According to the WB policy, preference is given to small-scale, community-level
management approaches where they best harness the potential of forests to reduce
poverty in a sustainable manner.

OP 4.04 Natural Habitats

The Bank supports the protection, maintenance, and rehabilitation of natural
habitats and their functions as well as improved land use by financing projects
designed to integrate into national and regional development the conservation of
natural habitats and the maintenance of ecological functions. Furthermore, the Bank
promotes the rehabilitation of degraded natural habitats. It does not support projects
that involve the significant conversion or degradation of critical natural habitats.

The burned areas of Irtysh and the recently emerged land of the DAS can be seen
as man-made, converted environments. Even such areas may include valuable
habitats, which will be mapped in the planning stage of the works. The Project does
not include activities resulting in significant conversion of natural habitats. There are
no feasible alternatives for the reforestation of the burned areas and revegetation of
the recently emerged land. The EA indicates that certain technical operations
supported by the Project could degrade natural habitats and therefore relevant
mitigation measures are presented in the EA and EMP.

OP 4.09 Pest Management

In assisting borrowers to manage pests that affect either agriculture or public health,
the Bank supports a strategy that promotes the use of biological or environmental
control methods (supporting integrated pest management, IPM) and reduces
reliance on synthetic chemical pesticides. The Bank requires that any pesticides it
finances be manufactured, packaged, labeled, handled, stored, disposed of, and
applied according to acceptable standards. The following criteria apply to the
selection and use of pesticides in Bank-financed projects: (a) They must have
negligible adverse human health effects; (b) They must be shown to be effective
against the target species; (c) They must have minimal effect on non-target species
and the natural environment. The methods, timing, and frequency of pesticide
application are aimed to minimize damage to natural enemies. Pesticides used in
public health programs must be demonstrated to be safe for inhabitants and
domestic animals in the treated areas, as well as for personnel applying them; (d)
Their use must take into account the need to prevent the development of resistance
in pests. The Project deals with pest management in the nurseries, plantations and
in the pest infected burned areas. In these operations, the Project will apply the
Bank requirements and follows the recommendations of the Pest Management Plan
enclosed.
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OP 4.12 Involuntary Resettlement

The policy states that if there is potential for people to be displaced as the result of
the project, consultation on the resettlement should start at as early stage as
possible among affected communities/individuals. To obtain co-operation, the
affected persons need to be systematically informed and consulted during
preparation of the resettlement action plan about their options and rights, and
resettlement opportunities. At this stage, the Project does not propose any activities
which could require resettlement, but the management of protected areas may
include restrictions for access and encroachment of settlements. An Access
Restriction Process Framework will be prepared for the project to ensure
compliance with the policy. (see social analysis of the Project).

Other Safeguard Policies

The Indigenous Peoples Policy or Cultural Property Policy do not apply to the
Project because it does not involve indigenous peoples or cultural property as
defined by these policies. Nor do the policies on Safety of Dams, Projects on
International Waterways or in Disputed Areas apply because the Project areas do
not involve any of these issues.
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13 Annexes

1T . Satellite Images, Maps and Photographs of the Irtysh Pine Forest (by Mikko
Punkari);

2. Satellite Images, Maps and Photographs of the Dry Aral Seabed (by Mikko
Punkari);

3. Pest Management Plan (by Mikko Punkari).

14 Appendices

The following reports have been compiled by the Local Experts of the Environmental
Component. These reports have shortly been summarized in this main report and
they are available upon request.

1. Environmental Review of the Dry Aral Seabed (by Kanysh Nurymgereyev);

2. Environmental Assessment (by Vera lnyutina);

3. Radiation Risk Assessment in Pine Forests in the Pre-Irtysh Area (by
Alexandr Miroshnichenko & Yury Strilchuk);

4. Additional Information for the Materials on the Pri-lrtyshye Forests
Radioactive Pollution (by Alexandr Miroshnichenko & Yury Strilchuk);

5. Pest Population Management in Relict Coniferous Forests of Irtysh (by
Evgeniy Ishkov & Vitaliy Kastcheyev).
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1 5 ANNEX 3: Pest Management Plan

15.1 Background

The Pest Management Plan (PMP) provides a framework for the development of
Integrated Pest Management (IPM) program for tree nurseries and field operations
in the Project to identify, study and manage pest problems. The purpose is to reduce
human and environmental health risks associated with pesticide use, and protect
ecosystem by conserving beneficial agents such as natural enemies of pests and
pollinators to increase productivity. The PMP would also enable the communities to
critically analyze issues related with introduction of alien invasive species, pesticide
residues, and other pesticide use externalities.

This PMP identifies and addresses concerns that may arise out of any such
increase in chemical pesticides use and propose mitigation in compliance with the
Bank Safeguard Policy on Pest Management (OP 4.09).

Seedling stock production (mono-cropping) is highly prone to insect and disease
outbreaks and pest damage can occur quickly over a large area. This damage can
occur randomly throughout the nursery, and if temporally segregated, be undetected
and untreated until late in the rotation. Therefore, in practice it is common that
preventive methods are used before any pests have been identified. In this work, the
interdisciplinary expertise and experience of nursery staff are of high importance.

As a result of a forest fire extensive amounts of dead wood is left to the burned area
and this environment is favorable for many trunk pest species to spread. Some of
such species may also spread to dead trees of the near-by unburned forest areas.

Intact forests with densely growing trees (especially if trees are of one species and
same age) are vulnerable to mass occurrence of e.g. Tenthredinidae family (Diprion
pini L) and Neodiprion sertifer pests and major damage. Vigorously growing trees
and thinned forests are not as vulnerable. However, it is impossible to effectively
control mass occurrences of pests by using certain forest management solutions.

The occurrence of pests in the Irtysh pine forest and in the Aral seabed is described
in details in the separate reports compiled by the Environmental Component of the
project. The main pests and diseases have been identified and appear well known in
Kazakhstan and in adjoining parts of Russia. It is evident that severe pest and
disease events are natural to the species across its vast range and they tend to be
cyclic in occurrence. In Kazakhstan, the recent pest and disease events have been
exacerbated by the recent bad history of wildfires and poor forest health due to
overstocking.

15.2 Pest Situation in the Irtysh Pine Forest

The main pine forest pest is a pine moth (silk moth) (Dendrolimus pini L). Its
caterpillars have caused severe damage over the period 2000-2002, but the moth
population is currently at a low level. Like all forest pests, its occurrence fluctuates in
a cyclic pattern. The occurrence of more dangerous pest - pine beauty (Panolis
flammea), appeared in 2001. Also cankerworms (Geometridae family) and tube-
builders (Tortrizidae family) are common.

Deleted: KAZ-ENVIRONMENT-
Final-Report-Adoc

E ARPol-tALuf do,iAug-05 55

I~~~~~~~~~~~~~



* FI~~~~~~~~~~~~ _1JACOThI3 GIBB
* * 

, Helsinki Consu!t,nq Group

The outburst of pine moth population occurred within the former Semey forestry in
1997. In a short time the pest damaged 35,000 ha of forest. The mass occurrence of
the pest existed for 8 years. The plantations in Kashtak, Talitsk and Baryshevsk
forestry were completely destroyed over this time. Also sawflies-weavers
(Pamphilidae family) have destroyed saplings in nurseries of the Irtysh region.

Negative impact on the condition of coniferous forest belts of the eastern-
Kazakhstan oblast is made by the burned areas of the past years, where
populations of trunk secondary pests are common (Scolylidae). In a typical situation,
mass occurrence of needle-gnawing species of Ocneria, Geometridae, Totricidae
and Tenthredinidae (sawflies) seriously impair the pine and promote the secondary
pests settling in the trunk. These are mainly Coleoptera genus beetles, which
eventually destroy the trees. The total square of such territories is 56,618 ha.

In January 2005 there were 71,275 ha forest affected by pests. From those areas,
measures of extermination were decided to be taken in 65171 ha. The CFH has
allocated 96.6 million tenge in order to take measures on extermination in the area
of 36,000 ha.

Pine moth Dendrolimus pini 17,648 ha
Pine beauty Panolis flammea 52,747 ha
Sawflies-weaver Pamphilidae 880 ha
Total 71,275 ha

The extermination of pests in 2003 can be used to demonstrate the process. The
National Committee on making forest-pathological inspection on the territory of
Semey Ormany and Ertis Ormany SD SFNP confirmed the necessity of taking
measures on extermination of pine moth population.

The forest-pathological inspection was made when the pests were in a chrysalis
stage. The number of chrysalises was 3-5 times more than the critical level for major
forest damage. Extermination was also carried out in the areas affected by a pine
silk worm. Chemical pesticide treatment of the areas affected by a pine moth was
implemented in due time and according to the Resolution of the Akim of EKO N° 66,
2003. In this process, an emergency situation was declared, competitive bidding
documentation was prepared and the selection of contractor was made from a
number of interested firms according to the Law RK on State Purchases. The
spraying was carried out and the forest-pathological inspection verified that it was
successful.

15.3 Integrated Pest Management

Integrated Pest Management (IPM) is an ecological approach to suppressing pest
populations (i.e. weeds, insects, diseases, etc) in which all necessary techniques
are consolidated in a unified program, so that pests are kept at tolerable levels in
effective, economical, and environmentally sound methods. IPM includes planned
use of a variety of preventative, suppressive, or regulatory tactics and strategies.

Environmentally sound control methods include strategies and prescriptions that
provide a desired result at reducing the impact of pest populations. These strategies
are chosen based on the selection criteria to ensure minimal impact on the general
environment and non-target organisms.

Since pest problems are often symptomatic of ecological imbalances, the goal is to
attempt to plan and manage ecosystems to prevent organisms from becoming KnaI-Rer..d r
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pests. IPM is a decision making process that uses a combination of techniques to
suppress pests and includes the following elements:

* Planning and managing ecosystems to prevent organisms from becoming pests;
* Identifying potential pest problems and assessment of IPM program needs for

project sites;
* Monitoring populations of pests and beneficial organisms, pest damage and

environmental conditions;
* Using injury thresholds in making treatment decisions;
* Reducing pest populations to acceptable levels using strategies that may include

a combination of biological, physical, cultural, mechanical, behavioral and
chemical controls;

* Using an ecological approach to vegetation and pest management that strives to
reduce reliance on pesticides as well as integrate preventative measures and
alternative control technology;

* Emphasizing the prevention of pest problems through site design;
* Consider community values in pest management;
* Evaluating the effectiveness of treatments.

The specific objectives of the planning are the following:

* Involve authorities and research institutions for development of IPM program for
the project;

* Design and delivery of training program for specialists and project personnel on
IPM activities;

* Promote ecological approaches for foresters to study, test, select and
implement IPM options for reducing pest losses while promoting biodiversity
monitoring to serve as early warning systems on pest status, alien invasive
species, beneficial species, and migratory pests;

* Establish linkages to develop a national IPM policy to promote IPM and
compliance with international conventions and guidelines on pesticide use;

* Design a monitoring program and evaluate the benefits of IPM including its
impact on food security, the environment and health.

The control products and methods include herbicides, fungicides, and insecticides,
but also biological agents such as bacteria and viruses that are used to control
pests. Some genetic varieties of trees are more resistant to pests and this provides
natural protection for such stocks.

There is a list of chemical and biological agents of pests control, plant diseases and
weeds, defoliants and plant growth regulators, authorized to be used in agriculture
and forestry of Republic of Kazakhstan for 1997-2001.

15.4 Chemical Pest Control

The most important principle of pest control is to use a control method only when
necessary to prevent unacceptable levels of damage. Even though a pest is
present, it may not be necessary to control it. It may cost more to control the pest
than to cover damage or losses. Before making management decisions, managers
should evaluate potential pest impacts within the context of the ecosystem in which
the organism occurs, as well as the population dynamics of the organism.

Integrated pest management promotes utilizing the best strategy to address a
specific pest problem, which also includes using pesticides when necessary.
Banning pesticides would reduce the number of management tools and also prevent Deleted: KAZ-ENVIRONMENT-
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the use of most biological agents that have received national and international
approval. There are various toxicological differences between pesticides available
for use. Since some products are less toxic than others, the proposal is to use the
WHO ranking system to group pesticides into categories. This ranking system would
facilitate the elimination of toxic products to be replaced with products that are
environmentally compatible and less toxic.

The use of the highly hazardous pesticides (WHO classes la, Ib, II) should be
banned. It is required that such chemical pesticides will not be financed under the
proposed Project. There are national lists of hazardous and banned agrochemicals
in Kazakhstan and also the WHO classification includes details of chemical
pesticides in the markets.

Kazakhstan has rather well developed legislation on chemical control and the
country has e.g. ratified the Convention on Persistent Organic Pollutants (POPs).
Best practices and national legislation in the transportation and storage of chemicals
should be followed. The community residents should receive a pre-notification of
applications of chemicals and large warning signs should be placed to the site.

15.5 Biological Pest Control

Biological methods solve the problem of sustainability by creating conditions for
proliferation of the pest natural enemies, such as:

* Pathogens - unicellular bacteria, protozoa, viruses and fungi;
* Parasites - other organisms, appearing at the one of life circle stage in the

animal body, causing its death or significant reduction of life activity, as a rule,
accompanying with the loss of reproduction ability;

* Predators - animals that prey on pests.

This method aims to replicate the natural conditions, where the pest population is
maintained at the low level by predators, parasites and diseases. However, due to
its relative complexity and novelty, the use of biological agents requires careful
studies because their introduction (especially in case of microorganism import from
other countries) can result in the unsuspected changes in eco-systems.

Although biological plant protection means are less hazardous for nature, they are
very unreliable and require specialists with high qualification. Biological control can
also be more expensive and time-consuming than chemical methods in a short term.
However, in the long-term it brings tangible financial benefits due to much less
frequent applications. The method of using viruses are widely and successfully used
e.g. in northern European pine forest to control mass occurrences of pests of the
Tenthredinidae family (Diprion pini L) and Neodiprion sertifer.

Microbiological methods also include the use of bacterial pathogens. The agents on
the basis of the various immunotypes of B. Thuringiensis are the most widespread
(for details see the report by lshkov & Kastcheyev).

15.6 Pest Control Procedures

Ecosystem stressors and forest health should be monitored to provide early warning
for assessment of whether any intervention is warranted. Pest management
strategies will be coordinated with relevant jurisdictions and following Bank's
principles. The need for intervention is not expected to be frequent and will consist
of the following primary activities, among others: Deleted: KAZ-ENVIRONMENT-
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* Increase the level of monitoring (e.g. insect trapping) of a potential disturbance in
nurseries and in forests (including the DAS);

* Identify the pest problems and their cause;
* Determine action level by considering the acceptable damage tolerance levels;

current infestation level; and the most effective timing for treatment(s).
* Review all possible treatment techniques to promote healthy vegetation and

control pests and then select the most appropriate technique(s).
* Evaluate the IPM prescription's effectiveness.

Professional pest experts should make the selection of optimal pest control
strategies. The criteria for selecting treatment tactics and developing pestmanagement strategies include:

* Least disruptive of natural controls;
* Least hazardous to human health;
* Minimizes negative impacts to non-target organisms;
* Least damaging to the general environment
* Best preserves natural or managed ecosystems;
* Most likely to produce long-term reductions in pest control requirements;
* Effective implementation is operationally feasible;
* Cost-effectiveness in the short and long term.

15.7 Recommendations

The PCU will be responsible in the implementation of the PMP and estimated costs
for the various activities under this program will be in the budget allocated for pest
management. The PCU must also collaborate with the authorities and experts
responsible for studying, controlling and inspecting the use of control methods,
especially chemicals.

The IPM Plan should establish a framework to develop IPM programs in the forestry
administration. It is also recommended that the Project includes education and
preparation of educational materials on acceptable current and alternative pest
management practices. The Project shall provide staff training to facilitate effective
implementation of the IPM Plan.

The Project will directly address the fire management issues that have led to more
severe insect attack as well as improving forest management. These measures are
expected to result in a much less favorable environment for pest and disease
development. The issue of improvement in methods of direct control of pest anddisease outbreaks will be addressed in the following ways:

* A consultancy will be arranged to evaluate the opportunities for Integrated Pest
Management in the both Project sites, provide training to local forestry staff in
IPM and assist them to develop the IPM Plans [cost $ 40,0001;

* The Project will support the development of a consultative mechanism to
promote an integrated regional approach to pest and disease management a)
with Russian forest managers in the Irtysh region, and b) with Uzbek forest
managers in the Aral region [cost $ 4,000 a year for each year of the Project];

* Support will be provided for a suitable consultant to plan and implement a pilot
demonstration of biological control of the pine defoliating moth using the natural
control agent Bacillus thuringiensis [likely cost $40,000 including aircraft hire].
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