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Abstract

Recently adopted horticultural crops under the policy of diversification of
agriculture in Ethiopia have left impact on bio-physical, social-economic
environment. This study was conducted to assess the potential impact of under
construction horticultural project, for different crops of horticulture. Impacts
werecomputed on soil and water resources, air quality, flora and fauna, local
socio-economic aspects and human health in the peripheries of the Tana Lake,
Ethiopia. Environmental quality index and range methods were used for the
assess impact assessment. The analysis shows thathigh level impact may be on
ecosystem, soil resources and human health, medium level impact on water
resources, socio-economic conditions of surrounding population and low level of
impact on the air quality.
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INTRODUCTION

INTRODUCTION

During the last decades of 20" century, Ethiopian agriculture stood at a cross-road because
the food grains production has become uneconomical by increasing gap between input cost
and output price per unit weight of its production due to increasing cost of inputs, in
successive years under the influence of world economic order [1]. Reduction in the size of
operational holdings due to division of holdings among the heirs, drought and soil erosion
have also contributed to the reduction of productivity. As a result, the economic viability
growing some traditional food crops like food grains has badly affected. This critical
agricultural situation called upon a drastic and constructive change in agricultural policies,
and object orientation of farmers toward diversification of farming system, i.e., horticulture,

floriculture and market based livestock ranching [2, 3].

The rapidly increasing demand of flowers, fruits and vegetables in developed countries has
made the horticultural produces preferred exportable commodities. Diverse Ethiopian
landforms and unproblematic accessibility to European, Asian and Middle-East markets lead
to a huge potential for supply of high quality flowers, fruits and vegetables. In addition, the
demands of the fresh and cheap vegetables are increasing year after year at local level due
to rising income, purchasing power, population growth, urbanization, health consciousness
and improvement in living standard particularly in urban areas [4]. Horticultural produces
might be a blessing for Ethiopian land if it is developed properly with an assured, efficient
post harvest transfer improved technology in fruit and vegetable production. Ethiopia has
fairly constant tropical climate that favors farming to be continued throughout the entire year.
Relative low production costs and wide range of agro-climatic conditions for horticultural
cultivation makes enable the country to earn a huge amount of foreign exchange through the

export of vegetables throughout out the year [5].

The floriculture has recently become an important agricultural sector for Ethiopia regarding
the export potential. Since 2001 up to 2007, the export value of flowers has increased from
0.3 million USD to 113 million USD [5] which accounts for 7.8% of the total export. To attract
potential foreign investors many regions have invested in physical infrastructure to make
accessibility for agricultural lands [6]. The Tana horticultural project PLC intends to engage
in flowers, fruits and vegetables production. Although such types of project have been
considered helpful to enhance GDP, creating employment opportunities and earning foreign
currency earning[7], they may have impact on the environment [8]. Therefore, study was

conducted to assess environmental impact of the Tana horticultural project.



Environmental impact assessment (EIA) is a process used to forecast and judge both
positive and negative bio-physical and social impacts of the proposed development project

[9]. Thus, Environmental impact assessment can be defined:

“...an activity designed to identify and predict the impact on the bio-geophysical environment
and on man’s health and well-being of legislative proposals, policies, programs, projects and
operational procedures, and to interpret and communicate information about the impacts” -
Munn 1975 [10].

OBJECTIVES, APPROACHES AND METHODS OF THE STUDY

2.1 OBJECTIVES

The present work was conducted to assess positive and negative environmental and social

impacts of the under construction flower, fruits and vegetable project with following
objectives.

o To assess impact of the project on soil, water resources, air quality and ecosystem, and
e To describe effect on the socio-economic and health conditions of the people at

surrounding areas.

2.2 APPROACHES AND METHODS

The environmental impact assessment study was conducted in two phases; the first phase

was started by reviewing of relevant documents of EIA guidelines,the environmental policy
and law of Ethiopia.Second phase contains of the available and relevant information that
was collected from under construction project through prepared checklists, visual
observationsregarding impact on the bio-physical and socio-economic conditionsof
surrounding spaces.The previous studies of Canter [9], Bisset [11], Maclearn [12], Lawrence
[13], Morgan [14] andEPLUA [15] were reviewed to prepare checklist.

Moreover, three rounds of focus group the discussions were made with project manager,
construction workers, on farm workers. To assign weight for impacts on the given 0-1 scale,
each attribute of soil, water, air, ecosystem and socio-economic (see Table1), was well
discussed related to experts of agriculture, soil and water resources,environmental sciences,
botany and wildlife, political science, geography and healthwho belonged to Amhara
Regional Agriculture and Rural Development Bureau, Amhara Bureau of Investment and
Bahirdar University to recognize possible impacts on soil and water resources, air quality,
flora and fauna, aspects of local economy, society and human health.

The scale 0-1having 10 points was applied logically based on review of the previous
studies,comparative and relative importance of each parameter to assign weight for every

environmental attribute.To assess environment impact assessment, environmental quality



assessment index was used. Range method was applied to ascertain the significance impact
as high, medium and low for different attributes of environment. To get detail about effect on
the socio-economic conditions,randomly 30 villagers were selected from the surrounding
rural spaces of the project.

2.3 BASE LINE INFORMATION ABOUT THE PROJECT SITE ENVIRONMENT

Tana flora intends to produce rose cut flowers, fruits (mango) and vegetables for export and

domestic market. The project covers total 124 ha land that has been allocated to grow rose
(40 ha), fruits (30 ha),vegetables(25 ha), wind break trees (7.5 ha), green house to produce
flower and selected variety of mangoes (20 ha), and to build office and residence for workers
(2 ha) respectively.

The project is located about 17 km from Bahir Dar city and 2.7 km from the Tana Lake at
Wanjeta Kebele(block) in Bahir Dar Zuria districtof Amhara regional state, Ethiopia. It covers
a land of gentle slope (0-3°) constituted by volcanic rocks. The soils are thick composed,
deep and reddish lateritic with PH 5.5-6.7. Aswampy arealies at the Tana Lake side which
recharges the ground water. Existed rocks work as barrier for unprecedented overflow of the
lake. The area receives an annual rainfall of 1463mm. The mean monthly maximum and
minimum temperature ranges from 23-33.5°C and 6.3-16.7°C respectively. The Kebele has a
total area of more than 7000 ha covered by crops, grazing land, settlements and
forest/bushes The economy of the area is subsistencetype mainly based on agriculture,
livestock husbandry and fishery where major farmed food grains aremillet, maize and
oilseeds.

3. RESULTS AND DISCUSSIONS

3.1 ENVIRONMENTAL IMPACT OF THE PROJECT

Environmental impacts belong to mainly during construction and operation phases of the
project,the following issues (Table1) were identified and analyzed to assess the
environmental impact of the activities of the proposed project using environmental quality
assessment index. Similarlymethods had been used by Canter [9], Bisset [11], Maclearn
[12], Lawrence [13], and Morgan [14].

(1) Environmental quality assessment index

EQAI =", AiWi

Where,
EQAI = Environmental Quality Assessment Index

Ai = Number of environmental attributes

Wi = Weight of the particular attributes



(2) Range method used for significance level of impact assessment
Hvi— Lvi

ci

LI4A=

Where, LIA= Level of Impact Assessment
Hvi = Highest value of impact assessment
Lvi = Lowest value of impact assessment

Ci= number of significance classes

Table 1. Checklist for impact of the project activities on the quality of environment

Method to assign
weight for each Parameters Impact ;’zlAi Wi
attribute level
Soil Resources 1. Soil Erosion during land preparation 0.7 +
related different 2. Nutrient loss during land preparation by | g +
issues were water v
discussed the soil 3.Use of fertilizer, pesticides and 07+
scientists, and machineries may result in soil physical T S
professor of soil d chemical disturbance 2
department,Bahir ang chemied’ CIst — =0.72 | *
Dar university to 4. Soil salinity, alkinity and solidicity 0.6+
assign weightat the 5. Imbalance biological activities as a result |0.7%
10 points scale 0-1. of contamination of soil with toxic
chemicals and loss of organic nutrients
Water Resources 1. Flooding, channel modification, siltation.
regarding impacton |5 Reduction/lowering of surface or ground | 0.6+
water resources, water table.
concerned experts of 3. Soil water logging results from 0.8+
water resources mismanagement of water o
office and professor i X - =
of water resources 4. Exc'ess |ncrem§nt qf nutrients in water 0.8+ =07 2
department, Bahir bodies (eutrophication). T
Dar university were | 5. Pollution of surface and ground water 0.8+
interviewed to through direct or indirect addition of toxic
provide weight for chemicals, waste, organic chemicals
different attributes at | 6. Resource competition(if there is no water | g+
the given scale 0-1. resources development activities) o
Air Pollution 1.Emission of gases like ammonia, 0.7«
effects on quality of methane, etc to the atmosphere for
air were discussed warming atmosphere
experts of 2. Reduction of air quality; endangering of 0.6+
environmental life (flora, fauna). =0.6 3
chemistry and health |3.Depletion of ozone layer & climatic 0.5+ -
professionals to change due to emission of gases (SOg,
decide weights for CO2, NOy, CO, CFCs) to the atmosphere
the attributes at 0-1 | 4. Affecting distribution of settlements 0.6+
scale
Ecosystem (Flora & | 1- Contamination or use of polluted water 0.5+ S
Fauna) may affect wildlife and nearby 5
Concernedweight for | _communities to the project area. =0.65 2 g
attributes related to | 2. Introduction of new species or change of | 0.8+




Method to assign

weight for each Parameters Impact L AiWi
attribute level
impact on the cultivation may cause for development of
ecosystem. pests, diseases or weeds.
Environmental 3. Direct/indirect killing of aquatic and 0.8+
scientists, subject terrestrial animals Spreading of
expert of botany, wild | pesticide/insecticide for different
life and purposes.
_bloge_ographywer_e 4. Loss of flora and fauna can be occurred 0.5+
interviewed toassign when projects are established at the spot |
weightat 0-1 scale. or in vicinity
Socio-economics 1. Land use and tenure conflict may occur 0.6+
Social geographer, around'the project .
political scientists 2.Inundation of farmlands like loss of 0.6+
were interviewed to agricultural, forest or community grazing
provide at 0-1 scale. land by waste generated from the project
According to 3. People may expose to further social and | o g+ 3
importance of each economic crises when their farm land is =062 | 9
affected attribute in occupied by project
each socio-economic |4. Conflict due to lack of awareness about 0.7+
order, weights were the project
decided accordingly. |5. Impact on culture due to immigrants and | g g+
additional pressure on the services, i.e.,
health, dwelling, transportation
Human Health 1.Transmission of disease between human | g 44
Effects on Human and from plants/animals to humans
health were 2. Emission of toxic gases, vapors, dust, 0.7«
discussed experts of emission of toxic liquid and their
environmental cumulative effects badly affect human
studies, physicians, health inside and around outside of the
medical consultants project g
to decide the weights | 3 o0 pational effects on health of workers | 0.7+ =0.66 | B
for attributes related due to fugitive dust, material usage, noise =
to effect on human and mechanical/chemical contact
health b.y many ways 4 Death and injuries to human beings due 0.7+
at the given scale 0- to imoroper loading-unloadi tori =
1 proper loading-unloading, storing
) and disposing of chemicals.
5.Inhaling polluted air inside/around outside | o g+
of the project

Table2. Significance Level of Environmental Impact Assessment

Assessment level

Significance

Environmental attributes

LI - Hvi —.Lvi Level

Cl
+.068-0.72 High Soil resources and water resources
+0.64-0.68 Medium Ecosystem and human health
+0.6-0.64 Low Air quality and socio-economics




3.1.1 High impact on soil and water resources

The expected impacts on soils are associated with removing trees, shrubs, and grasses
during land preparation for project activities will breakthe natural compactness of soils and
holding capacity of water result as soil erosion. Moreover,due to erratic nature of rainfall in
study area that may accelerate soil erosion and loss of nutrients. Use of fertilizer, pesticides
and continuous irrigation for horticultural production in the project, situated in high radiation
exposure zone may disturbthe electrical conductivity of soils. As result salinity, alkinity and
sodicity may occur in thesoils that lead to negative impacts on fertility of soils [16, 17].
Depletion of water resources: At the time of land preparation, in the study side natural
channel of rainy season has been modified which can enhance the siltation. The project will
run withirrigation system for the cut flowersand fruits require high efficiency use of water
resource, can effect on the ground water [18]. Application of fertilizers, the nutrients may be
concentrated nearby roots of the plants. Directly or indirectly they may pollute the ground
water as well as through runoff it may reach in the down streams in which these nutrients
can increase europhication in the water [19, 20].

3.1.2 Medium Impact on Ecosystem and Human health

To get benefit from the diffusion of horticultural crops production, it is necessary to control or
save crops from the pests, bacteria, weeds and diseases with the use of biocides. However,
if they are not applied and handled carefully can have adverse effect non-targeted lives like
soil organisms, aquatic life, human beings, insects, animals, air quality, and can increase of
anti biocides resistance in pests andbacterias[21] . Such types of conditions may be more
harmful when these chemicals enter through soil in liquid/solution form andmicro-organisms
of soil absorbed by plants and detoxified within the plants those can affect the consumers’
chain (plants, animals, micro-organisms) of the ecosystem in vicinity ofthe project. Besides,
chemical pesticides can Kill soil microorganisms that influence the fertility and chemistry of
the soils [22]. Beneficial organisms like honey bee and biological controller agents can be
killed by the biocides. Thedependent on the plants, flowers, fruits and insects around the
plants will be affected directly [23]. A number of endemic birds are found around the Tana
Lake those may be infected by spreading of biocides in the project. Besides, biocides can
contaminate water bodies by surface runoff releasing polluted water that will injurious to the
fish and other marines. Groundwater, major source of drinking water in the vicinity of the
project may be contaminated by percolation of toxic substances that is a great part supplyof
drinking water in the vicinity of the project.

Impacts on human health: use of fertilizers and biocides may be hazardous in certain

circumstances, to human health, especially those who are engaged in their applications [24].



These include dust exposure, fertilizer spray and ingesting of nitrate that may causes for
serious health damage in two ways;firstly, immediate effects by ingestion of chemicals may
create headache, irritability, dizziness, loss of appetite, nausea, muscle twitching, convulsion
and loss of consciousness. Secondly, chronic effects can be as carcinogenic, neuro-
behavioral, reproductive, diabetes and so on [25, 26].

3.1.3 Low Impact on Socio-economic and Air Pollution

The social benefits of the projects would be substantial by providing job opportunities to the
surrounding community. According to the project management, during the construction
phase 120 permanent workers and nearly 700 people had been employed as daily wagers.
Some small cafeterias and shops have started to give services for the workers. As the
project would be operated properly then the management will generate additional job
opportunitiesabout 400 people of the surrounding spaces.

The government has already paid a compensation for the farmers who lost their lands. This
might have an impact on the farmer’s livelihood [27]. However, it was found by the interviews
of the farmers during field survey that the paid compensation was neither satisfactory nor
based on the true value of the land. Moreover, some farmers who got the compensation
were unawarehow to utilizethe money properly, most of them spent it for unproductive
means.As a result, migration, poverty, and unemploymentwerecommonly reported by
villagers. The loss of land for grazing for livestock, and accumulation of the project waste
wereother common problems. However, arrival of workers from out side of the study
areacreate additional pressure on theservices; transportation, healthand dwellings.
Moreover, the engaged workers coming far away from the home may contribute to sosocial
mal-adjustments that may appear in forms of prostitution, crime and so on in the adjacent
areas ofthe project.

Preparation lands for the plantation of the different horticultural crops, and duringtheir
cultivation, there will use chemicals fertilizers and chemicals in many ways, as results the air
particularly in green houses will pollute. Mixing of contaminated air in the surroundings
sphere of the project in long term may injurious to the indigenous flora and fauna [28].
Accumulation of waste will create sting smell in the air may be cause to avoid built up
residences, and may be cause to vacate thesurrounding spaces of the project, and down
ward side of wind direction [29].

4. CONCLUSION AND RECOMMENDATIONS

The Tana Flora project will play role in the significant contribution to the region by producing
high quality exportable flowers and fruits. It will likely enhance the exportable goods and
maintain GDP of the country. At local level, it may provide job opportunities and will also be

helpful by diffusing of technologies, especially for flowers and fruits production. The



interaction of people of different region can create motivation for people of surrounding areas

to produce the horticulture to get quick cash for their economic viability. However, negative

impacts on the environment are also expected. It was calculated that the possible high level

of impact (+.068-0.72) would be on soil and water resources. The environmental quality

index value (£0.64-0.68) reflects to medium level on the ecosystem and human health. The

impact will be low on the socio-economic and air pollution. To minimize the negative

environmental impacts of the horticultural project, some mitigation measures are suggested

1.

The project should have reclamation activities to replace the natural vegetation
affected during land preparation in a selected site to save land degradation.
Duringpreparation of the project, the natural compactness of the soil has been

disturbed. So, the Ethiopian famous traditional soil bunds and cut off

drains[30]should be adopted to check soil by the project authority.

The fertilizer and pesticide should be used those are certified by Environmental
protection land administration and use authority of Ethiopia particularly for
surroundings of the TanalLake. The project employees should be trained proper to
avoid inappropriate and over use of pesticides and fertilizers.

To enhance the cultural practices likes drainage ditches,leaving fiber crop residues
and crop rotation to maintain soil nutrition and pest control.At least once in a year
soil should be tested to get update regarding chemical properties of the soil within
the project and its peripheries.

The local cactus, mangrove species should be planted along the drain of the project
to absorb the abnormalityby excess increment of nutrients and toxic contamination
by natural way to save underground water from contaminationand nearby water
bodies as well as the aquatic ecosystem. The application of pesticides and fertilizers
should be strictly follow the rules and regulations by the government of Ethiopiato
check contamination in water bodies [15].

To construct drinking water tank at some distance from the site for the project
community.Since, the surrounding population usesdrinking water from the
underground so the quarterly lab tests of the water must be conducted to avoid any
transitory and chronic disorders among the people who engaged in the project and
living in surroundings.

Their periodic heath investigations should be conducted jointly by the project
authority and the civil health administration.Awareness should be developed among
the people of the study area through orientation programs regarding the injurious
healtheffects of the contaminated water and pesticides, and to save from epidemics
as well as HIV-AIDS.



7. Compensation in cash to the displaced households should not be the only remedies

to sustain theirlivelihoods, so guidance should be providedto invest the
compensation money in income generating businesses such processing food items,
their marketing as well as to open cafeterias those are required in Bahirdar city and
its peripheries.

8. The concerted efforts of various partiesthose involved in research, academics and
development are highly needed in order to avoid or minimize the negative impacts
and thereby increase role of horticultural crops in food security, income generation
and environmental management [27].Their suggestions regarding to reduce the
waste from the different sources of the project and to find suitable mechanism for
treatment of thedumping waste to save the Tana Lake and its surroundings, should

be adopted and implemented.
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