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Dams and Reservoirs

Potential Negative Impacts

Mitigating Measures

Direct
1. Negative environmental effects of constructions

*  air and water pollution from construction
and waste disposal

*  Spil erosion

*  destruction of vegetation, sanitary and
health problems from construction camps

2. Dislocation of people living in inundation zone.

3, Loss of land (agricultural, forest, range,
weltlands) by inundation to form reservoir.

4. Loss of historic, cultural or aesthetic features
by inundation.

5. Loss of wildlands and wildlife habrtat.

6. Proliferation of aquatic weeds in reservoir
and downstream impaining dam discharge,
irrigation systems, navigation and fisheries and
increasing water loss through transpiration.

Measures to minimize impacts :

* air and water pollution control

* Careful location of camps, buildings, borrow pits,
quarries, spoil and disposal sites

* precautions to minimize erosion

* land reclamation

Relocation of people to suitabl
compensation in kind for re
adequate health services, inirast
ment opportunities.

=a, provision of
st, provision of
ture, and employ-

Siting of dam to decrease losses, decrease size of dam
and reservoir, protect equal areas in region to effect
losses.

Siting of dam or decrease of reservoir size to avoid loss,
salvage or protection of cultural properties.

Siting of dam or decrease of reservoir size to avoid
minimize loss ; establishment of compensatory parks or
reserved areas ; animal rescue and relocation.

Clearar

e of woody vegetation from inundation
prior to flooding (nutrient removal); provide weed control
measures ; harvest of weeds for compost, fodder or
biogas ; regulation of water discharge and manipulation
of water levels to discourage weed growth.

Y.¢



Dams Reservoirs ( continued )

Potential Negative Impacts

Mitigating Measures

Direct Anozmsmma )

N.

10.

11.

Deterioration of water quality in reservoir

Sedimentation of reservoir and of
starage capacity.

Formation of sediment deposits at
reservoir entrance creation backwater
effect and flooding and waterlogging
upstream.

Scouring of riverbed below dam.

Decrease in floodplain (recession)
agriculture

10.

1.

¥ Clearance of woody vegetation from innudation zone
prior to flooding.

* Control of land uses, wastewater discharges, and
agricultural chemical use in watershed.

* Limit retention time of water inn reservoir.

* Provision for multi-level releases to avoid discharge,
of anoxic water.

* Control of land use in watershed (especially prevent-
ion of forests to agriculture).

* Reforestation and/or soil conservation activities in
watershed ( limited affect).

* Hydraulic removal of sediments (flushing, sluicing,
release of density currents).

Sediment flushing, sluicing.

€

Design of trap effieiency and sediment release (e.g.
sediment flushing, sluicing) to increase salt content of
released water.

Regulation of dam releases to partially replicate
natural flooding regime.

Y.0



Dams Reservoirs ( continued )

Potential Negative Impacts

Mitigating Measures

Direct ( Continued )

12.
du.

14.

15.

16.

17.

18.

Salimizstion of floodplain lands

Salt Water intrusion in estanry and
upstream

Disruption of riverine fisheries due to changes
in flow, blocking of fish migration, and
changes in water quality and limonology

Snagging of fishing nets in submerged
vegetation in reservoir

Increase of water related diseases

Conficting demands for water use

Social disruption and decrease in standard
of living of resettled people

12.
13.

4.

15.

16.

17.

18.

Regulation of flow to minimize effect.

Maintenance of at least minimum flow to prevent
intrusion.

Maintenance of at least minimum flow for fisheries,
provision of fish ladders and other means of passage,
provide protection of spawning grounds ; aquaculture
and development of reservoir fisheries In compensation.

Selective clearance of vegetation before flooding.

* Design and operation of dam to decrease habitat for
vector.

* Vector control. -

* Disease prophylaxis and treatment.

Planning and management of dam in context of
regional development plans ; equitable allocations of
water between large and small holders and between
geographic regions of valley.

Maintenance of standard of living by ensuring access to
resources at least equaling those lost ; provision of
health and social services.
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Dams and Reservoirs ( continued )

Potential Negative Impacts

Direct (Continuesd )

19. Environmental degradation from increased
pressure on land.

20. Disruption/destruction of tribal/indigenous 20.

groups

21. Increase in humidity and fog locally, creating
favorable habitat for insect disease vectors

( mosquitos, tsetse) \

Indirect

22. Uncontrolled migration of people into the area,
made possible by access roads and transmission
lines

23. Environmental problems arising from development
possible by dam (irrigated agriculture, industries,
municipal growth.)

External !

24, Poor land use prastices in catchment areas above 24.
reservoir resulting in increased siltation and
changes in water quality

Mitigating Measures

Choice of resettlement site in avoid surpassing carrying
of the land.

* Increase of productivity or improve management of

land (agricultural, range forestry improvements) to
accomodate higher population.

Avoid dislocation of unaceulturated people ; where not
possible, relocate in area allowing them to retain
lifestyle and customs.

Vector Control

i

Limitation of access, provision of rural development and
health services to try minimize impact.

Basin-wide integrated planning to
and conflicting uses of water and

avoid overuse, misuse,
zand resources.

Land use planning efforts- which include watershed areas
above dam.




Natural Forest Management

Potential Negative Impacts

Mitigating Measures

Direct Logging :

1.

Soils

*

Erosion; disturbance of the forst under-
story and soil, increasing susceptibility

to water erosion.

Slope stability ; roadcuts across sloping
terrain and clearing of vegetation on

the slopes resulting in landslips and
landslides.

Nutrient loss : loss of nutrients from
timber harvesting and increased leaching,
exposed, disturbed soils where vegetation
has been removed.

Temperature : dramatic increase in
temperature after removal of forest canopy,
killing soil organisms or drying the soil to
extent that regeneration is hindered.
Structure : compaction and loss of organic
matter altering soil structure and reducing
infiltration, water holding capacity,
aeration and root penetration, laterization

Vegetation

*

Species composition ; species diversity
decreased by selectively harvesting the
best stems of valuable species. Soil

conditions and light regimes created by
various harvesting methods influencing
regeneration dynamics of forest stands.

Avoid logging in the rainy season and establish
criteria for logging on slopes and near water, and
clearly mark areas that should not be harvested.

Supervise logging to reduce damage and encourage
rapid regeneration.

Use low impact harvesting equipment and methods
and methods and minimize skid trail distances.

Locate log landing in well drained, easily accessible
areas downslope so a straight skid road ca n be
followed.

Restore land by grading and reseeding disturbed areas,
guidelines, locating them away from slopes and water
and keeping them well maintained.

No whole-tree harvest in areas of low nutrient levels,
leaving, all but boles on the site.

Collect information or sponser research on plant
community dynamics, regeneration biology and silvi-
culture of forest type.

Consider ( and perhaps research ) various regeneration
and harvesting methods.

YA



Natural Forest Management ( continued )

Potential Negative Impacts

Mitigating Measures

Direct Logging

2.

Vegetation (continued )

*

Weeds opening of the forest canopy resulting
invesion of weeds, impeding natural regener-
ation and reforestation efforts.

Blow downs : increased danger due to open-
ing up patches by logging.

Wildlife

Fisheries ; sedimentation, nutrient loading,
changes in streamflow and water temperature
caused by logging causing dramatic changes
to fish population.

Wildlife habitat : disruption of habitat, loss
of tree species on which wlidlife species
depend, and disturbing migratory routes of
wildlife leading to depletion of wildlife.
Presence of machines and people : disturbance
of wildlife through logging and transport act-
ivities,

Collect information of sponsor research on plant
community dynamics, regeneration biology and
silviculture of forest type.

Consider ( and perhaps research) various regeneration
and harvesting methods.

Choose silvicultural system that will ensure regener-
ation and sustainable production and minimize damage
(leave adequate number and quality of seed trees ,
selective harvest, small cuts to avoid large gaps)

Establish preservest/parks of ecologically significant
forest areas, ensuring that areas is large enough to
maintain biological diversity, ecological processes and
cultural ssets.

Maintain inventory of and collection of research
results on species present in the areas.

Plan harvesting intensity, methods and timing based
on this information.

In particular, ascertain presence of or migratory use
by endangered species through contact with wildlife
professionals in government, NGOs and universities.

Y-9



Natural Forest Management ( Continued )

Potential Negative Impacts

Mitigating Measures

Direct Logging (continued )

4. Air

* Dust logging activities and timber transportation on dirt
roads generating large amounts of dust in dry season or
semi-and zones.

5. Water

*

4. Reduce burning

* Avoid creating large tracts of open land

Limit operations when dust and fire are a
a problem and plan transportation

to avoid population centres.

Son =

Extremes of flow; soil infiluation and water holding capacity

of harvested areas reduced such that water runoff is much *
more pronounced, aggravating flooding when rains come and

low flow during dry season.

Groundwater recharge rain water rechanrge of squifers =
reduced due to increased runoff.

Ponding and stagnation ; kabd firn cgabgesm water ciyrse
obstruction and soil compaction causing localized ponding and
stagnation. Increased sedimentation altering natural squatic
biology and water course features.

Increased temperatre ; opening of the forest canopy adjacent
to water body increasing water temperature, which alter
squatic biology and water chemistry.

Contamination : water pollution from petroleum products,
herbicides and organic waste associated with forestry operations
Turbidity due to increased sediment loading altering sunlight
penetration, affecting aquatic plants and damaging fish species.

Maintain vegetation as buffer zoones
adjacent to every body of water.

Assess impact of forestry on sediment
and nutrient loading on stream flow and
methods head to produce impact.

Provide adequate waste disposal facilities.

Procedure for ice and storage of
chemical, oil and fuel to minimize potent-
ial for pollution.

.
-
b



Natural Forest Management ( continued )

Potential Negative Impacts

Mitigating Measures

Direct

6.

Logging (continued )

Social and Cultural 6.

*

Indirect

L

*

Indirect

8.

*

Local economic and social customs impacts
on labor market and labor availability for
for food production, a shift to more cash-
based economy, alteration of daily living
patterns and political power structure
changes are common.

Land terms and trditional forest

hunting, gathering and traditional exploit-
ation of forest resources disrupted, limit-
ation of access of resources by local
populations.

Overloading of infrastructure and social
services (e.g., housing, education and
health, services) by in-migration of forest
workers and sportaneous settlers and social
problems such as an increase in crime,

, disease and violence.

¢+ General

Increased access roads opening forest areas 7.
causing uncontrolled popualtion in-migration
with subsequent problems.

: Road Construction and Transport

Direct impacts (e.g., increased soil erosion 8.
and sedimentation of surface water) and
indirect impacts of road construction

(see *Rural Roads " section).

Incorporate local communities in planning and
execution of project.

Develop local infrastructure to handle increase in
population (i.e., waste disposal, school, health care
and law enforcement).

Establish clear, long-term jurisdiction over the
forest emphasizing local involvement in decision
making.

Involve local leaders in protection to avoid
harvesting or settlement.

illegal

Monitor and control disease.

See *Rural Roads* section.

Align route, drainage works, etc. ( See No. 7 )

™



Natural Forst Management ( continued )

Potential Negative Impacts Mitigating Measures

*  Wildlife (contd.)

* Poaching : increased poaching of wildlife due
to influx of people resulting directly and
indirectly from forestry activities.

Indirect : Road Construction and Transport (Contd.)

9. *  Degradation of existing public roads by 9. * Restrict load size.
heavy timber loads.
* Use road taxes to upgrade road.

External

10. Cattle-ranching operations that clear forests 10. See *Livestock and Rangeland Management*
for pasture.

11. Conversion to commercial agriculture ( rubber:
oil palm, coffee, rice, etc.).

section.
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SUMMARY

This study attempted the investigation of the environmental problems
associated with agricultural development in the Arab countries considering
its causes, features and spatial extent together with their impacts on agric-
ultural development. The study also considered the mitigation measures
taken to address these problems and costs and benefits of these measures
and recom mended actions which are socially, economically, politically and
institutionally possible and acceptable to help decision and policy makers in

their efforts to achieve sustainable development.

The approach followed in the study is considered positive in the
sense that it describes the problems and recom mends possible solutions so as

to arrive to a situation which is optimum.

This report consists of an introduction and six chapters together

with a number of annexes

Chapter 1 : Gives basic information on natural resources in the Arab
countries and their main features considering the climate, land resources,

water resources, population and animal resources.

Chapter 2 : Discusses the farming systems in the Arab countries and
describes the main factors that influence agricultural production and land use
practices whether in irrigated agriculture, rainfed agriculture, animal raising
forest resources. The chapter also discusses the main practices followed

in agricultural production which have impacts on environment and sustainable
development such as land ownership, agricultural credit and investments in
agriculture. The chapter concludes with the discussion of agricultural policies

intended to ensure food security.

Chapter 3 : discusses the main environmental proble ms resulting from
agricultural development. It describes these problems, their causes and their
present status in some Arab couni.:ries together with some of the measures
taken to combat these problems. It discusses five main problems. These
include : desertification and degradation of soil and vegetation cover,
pollution, water related diseases, bio-diversity, wildlife depletion and urban
encroachment on agric'*tural lands. The chapter concludes that desertificat-

jon is the main problem #»at faces the Arab countries and the other probleme
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are considered as stages leading finally to desetification.

Chapter 4 : deals with the main analytical and practical approaches dnd
methodologies used in estim ating magnitude or impacts of environmental

proble ms together with possible methodologies to be used in the Arab region
provided that relevant statistical data is available. These include : Environ-
mental Impact assessment Approach, Economic approaches and Mathematidal

Approach.

Chapter 5 : deals with the main environmental considerations related to
agricultural development projects under 4 areas

1. Adoption of eco-development approach through the application
of environmental impact assessment studies before implement-
ation of projects. Such appraach requires baseline studies to
determine ecological potentials and capabilities, preparation of
maps depicting natural resources and their suitabilities, use o
appropriate technology or adapting it to local conditions and |

positive local participation.

2, Aduption of appropriate policies, taxes and incentives.

3. Creation of capable institutions and appropriate requlations to

ensure sustainable agricultural development.

4. Injection of environmental dimension in the activities of all
organizations of the Arab League particularly the Arab
organization for Agricultural Development and creation of an
organization under the auspices of the Arab league to deal with
issues related to environment and development in the Arab

countries.

Chapter 6 : Deals with the main elem ents of program mes and projects
considered as priorities for Joint Arab work in combating environmental
problems. This action plan embodies efforts to inject environmental
dimension in agricultural development plans ( 6 proposed projects) and

efforts to combat desertification and soil degradatioin ( 5 proposed projects).
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SUMMARY

This study attempted the investigation of the environmental problems
associated with agricultural development in the Arab countries considering
its causes, features and spatial extent together with their impacts on agric-
ultural development. The study also considered the mitigation measures
taken to address these problems and costs and benefits of these measures
and recom mended actions which are socially, economically, politically and
institutionally possible and acceptable to help decision and policy m akers in

their efforts to achieve sustainable development.

The approach followed in the study is considered positive in the
sense that it describes the problems and recom mends possible solutions so as

to arrive to a situation which is optimum.

This report consists of an introduction and six chapters together

with a number of annexes

Chapter 1 : Gives basic information on natural resources in the Arab
countries and their main features considering the climate, land resources,

water resources, population and animal resources.

Chapter 2 : Discusses the farming systems in the Arab countries and
describes the main factors that influence agricultural production and land use
practices whether in irrigated agriculture, rainfed agriculture, animal raising
forest resources. The chapter also discusses the main practices followed

in agricultural production which have impacts on environment and sustainable
development such as land ownership, agricultural credit and investments in
agriculture. The chapter concludes with the discussion of agricultural policies

intended to ensure food security.

Chapter 3 : discusses the main environmental problems resulting from
agricultural development. It describes these problems, their causes and their
present status in some Arab couni':ries together with some of the measures
taken to combat these problems. It discusses five main problems. These
include : desertification and degradation of soil and vegetation cover,
pollution, water related diseases, bio-diversity, wildlife depletion and urban
encroachment on agric''tural lands. The chapter concludes that desertificat-

jon is the main problem #wat faces the Arab countries and the other problem<
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are considered as stages leading finally to desetification.

Chapter 4 : deals with the main analytical and practical approaches and
m ethodologies used in estim ating magnitude or impacts of environmental

problems together with possible methodologies to be used in the Arab region
provided that relevant statistical data is available. These include : Environ-
mental Impact assessment Approach, Economic approaches and Mathematical

Approach.

ChaEter 5 : deals with the main environmental considerations related to
agricultural development projects under 4 areas

Ue Adoption of eco-development approach through the app]icatiln
of environmental impact assessment studies before im plement-
ation of projects. Such appraach requires baseline studies t
determine ecological potentials and capabilities, preparation of
maps depicting natural resources and their suitabilities, use of
appropriate technology or adapting it to local conditions and
positive local participation.

2. Aduption of appropriate policies, taxes and incentives.

3. Creation of capable institutions and appropriate requlations to

ensure sustainable agricultural develop ment.

4. Injection of environmental dimension in the activities of all
organizations of the Arab League particularly the Arab
organization for Agricultural Development and creation of an
organization under the auspices of the Arab league to deal with
issues related to environment and development in the Arab

countries.

Chapter 6 : Deals with the main elements of program mes and projects
considered as priorities for Jjoint Arab work in combating environmental
problems. This action plan embodies efforts to inject environmental
dimension in agricultural development plans ( 6 proposed projects) and
efforts to combat desertification and soil degradatioin ( 5 proposed projects).
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