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1 EXECUTIVE SUMMARY 
This report covers findings of Environmental and Social Impact Assessment (ESIA) 
study that was originally conducted by ESF Consulants and thereafter updated by 
the Water Security and Climate Resillience Project (WSCRP) Lead Safeguards 
Specialist and Consultant-Tito Kodiaga.   
 

Project Rationale 
The Lower Nzoia Irrigation Development Project (LNIDP) will involve the 
construction of new water abstraction, conveyance, and distribution and drainage 
structures. It will also involve the construction of inspection and farm roads along 
the major infrastructure and farmers’ fields. 
 
This goal is consistent with the overall goal of agricultural development policy in 
Kenya as encapsulated in the Agricultural Sector Development Strategy (ASDS) and 
Kenya’s Vision 2030.  The proposed Lower Nzoia Irrigation Development Project 
(Phase I) would contribute toward addressing the aspirations of agricultural 
development policy in Kenya, as envisioned in the ASDS and Kenya’s Vision 2030. 
 

Project Objective 
The higher level development objective of the project is to increase food production 
and food security, including access to better nutrition and enhanced standards of 
living for the local communities in the project areas.  Key indicator to measure the 
achievements of this goal is the increased agricultural production.  The project 
development objectives are to revitalize agricultural development in the project areas 
by enhancing the production of high value crops and increasing employment 
opportunities and income for smallholder farmers within the project areas.   
 

Project Design and Benefits 
Lower Nzoia Irrigation Development Project is located in the Lower Nzoia Basin that 
covers Siaya and Bunyala Districts.  The area is project area lies within latitude 00 

04’N and 00 11’S and longitude 330 57’E and 340 14’E.  The proposed project area is a 
floodplain for Nzoia River without much natural ecosystem.  The area is bordered on 
the south by Yala swamp and to the north by Nzoia River.  The area is occasionally 
cultivated save for the seasons when it floods. 
 
The Lower Nzoia Irrigation Scheme will focus on improving agricultural production 
through the rehabilitation of the already existing Bunyala irrigation scheme (which 
covers 705 ha) and the expansion of the irrigated area by about 3,336 ha1.  The 
scheme is located in the lower part of the left bank of the River Nzoia, and will 
benefit about 2,100 small farmers’ households who hold an average of 1.92 ha of net 
irrigable area.   
 
The project is designed to include three major components namely: 
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1. Component 1: Irrigation and drainage infrastructure (I&DI); 
2. Component 2: Agricultural support and Chain Value (ASCV); and 
3. Component 3: Participatory Irrigation Management (PIM). 

 
The Agricultural support and Chain Value (ASCV) and the Participatory Irrigation 
Management (PIM) soft components together with the Irrigation and Drainage 
Infrastructure (I &DI) component will create the conditions for the transformation of 
the Lower Nzoia Irrigation Project area into an intensive and efficient irrigated 
production system.  The ASCV component would assist in setting up and financing 
support to a sustainable and inclusive value chain development intended to help 
farmers not only to produce enough food for household consumption but also to 
grow and market high value crops and thus earn better and higher incomes.   
 
Through the PIM component, the project will strengthen the system management by 
both NIB and farmers through their Irrigation Water Users Associations (IWUAs).  
The National Irrigation Board (NIB) would be responsible for managing the head 
works, main canal and its pertinent structures, while Irrigation Water User 
Associations (IWUA's) would manage the branch (secondary) canals, tertiary canals 
and other water courses.   
 

Project Cost 
The total project investment costs comprise both investment and operation and 
maintenance costs.  Investment costs are further divided depending on the three 
major components as described above.  The total investment costs for the scheme is 
around Kshs 4,210,686,864 (USD 49,537,493; 1 USD = Ksh 85) of which the Irrigation 
and Drainage Infrastructure (I&DI) component would take 77.1 percent, the 
Agriculture Support and Chain Value (ASCV) 11.2 percent, the Participatory 
Irrigation Management (PIM) and Project Management component 11.7%.  The cost 
per component is as follows: C D E F G H I J K L L D M N O P Q D Q R P D F S Q T G U V L G Q V W X U V UW X L Y X Q G Q V Z U [ U \ J ]^ 7 < = 7 0 - 0 : _ ` a b c d a _ d e a d e c ` d a b _ ` a f e `^ 7 < = 7 0 - 0 : b c g h a h h h a h h h i a i b f a c _ b^ 7 < = 7 0 - 0 : ` c f b a i h h a h h h i a g f c a _ _ dC j C k l m n o H p n q r q n r q m m s n t u v n m s u
 
Environmental and Social Impact Assessment Study Objectives 
The objective of this study was are to analyze the socio-economic and socio-
environmental status of the affected areas during pre and post construction, 
assessing the Government’s (National Irrigation Board’s) capacity to implement the 
proposed mitigation measures, and make appropriate recommendations, including 
potential capacity building and training needs and their costs, identification of 
projects potential environmental and social impacts resulting from the projects and 
proposing mitigation measures, developing a work program, budget estimates, 
schedules, staffing and other necessary support services to implement the mitigation 
measures, preparation of emergency response measures to accidents as appropriate 
e.g.: entry of raw sewage to river systems, flood damages and designing 
Environmental and Social Management Plan (ESMP). 
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A scoping study was undertaken at the beginning of the study.  This process 
involved consultation with the client, and all the relevant key stakeholders who were 
identified through stakeholder identification process.  After the scoping process, a 
detailed literature review on the existing baseline information and research 
undertaken in the projects area was collected.  The review of available data sources 
helped in describing the environmental and social set up of the area.  After the 
literature review, a field survey was undertaken.  
 

Potential Adverse Impacts 
While the project objectives will be achieved, there are potential adverse impacts that 
will emanate from the project activities.   It should be noted that all these impacts can 
be effectively be mitigated through a design, management, policy, capacity building 
and proper planning.  The study proposes measures for mitigating the identified 
adverse impacts while promoting the benefits.  The potential adverse impacts and 
mitigation measures include: 
 
Physical Environment 

Water Wastage 
Water wastage is a potential adverse impact that is likely to be experienced if the 
LNIDP is implemented. The Design Consultant Otieno Odongo and Partners 
(OO&P) in their Final Design Report of April 2012 used 85% for Conveyance 
Efficiency and 60% for On-farm Efficiency giving the overall efficiency of 51%.   
 
Mitigation 

For losses through ground seepage, the transfer canals should be lined. This will 
prevent ground seepage of water in loose soil.  The irrigation farmers can adopt 
water saving irrigation approach.  The basic feature of water-saving irrigation is that 
there is no water layer on the fields throughout 75%-85% of the rice growing season 
when the air temperature is lower than 18°C during the early stage of tillage.  This 
impact could be mitigated through adoption of these Chinese rice irrigation system 
where the paddies are drained during the day time and flooded in the evening. This 
method of irrigation has proved to be efficient in water usage.  Under water-saving 
irrigation systems saves water loss up to 67.1%.  
 
Changes in Hydrology 
The abstraction of water from Nzoia River will have impact of the hydrological flow 
of the riverine system.  The impact will affect the general hydrological flows 
including current existence on the shores of Nzoia River.  This is an operational 
impact that will be permanent in nature.  The highest irrigation water requirements 
is in July and it amounts to 4.03m3/s and 2.1m3/s for phase I and II respectively, 
while the environmental flows (0.3 f Q95) amounts to 8.21m3/s which leaves 43.72 
m3/s as surplus in the river in that month. 
 
Environmental flows Assurance 
Kenyan regulations require that 30% of Q95% of the base flow (lowest mean semi-
monthly flow) be retained as environmental flow requirement.  NIB states that 
upstream and downstream demands have been factored in to water availability 
calculations because there is plenty of water going downstream to Lake Victoria in 
most of the year after meeting the environmental requirements and the irrigation 
water requirements.  To reduce the impact of the projects on the basin hydrology, the 
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irrigation design should not divert more that 30% of the water flowing in the river.  
In case the design abstract more than 20% the return flow from the farms should 
compensate for this flow.   
 
Soil Erosion 
During the preparation of the land for irrigation, clearance of vegetation from the 
area will expose the soils to agents of erosion, mostly water.  This impact will occur 
during project construction and operational phase.  The magnitude of this impact 
will include reduction in soil productivity and siltation of shores of Lake Victoria 
downstream. This impact will be long term and will manifest after a long period.  
Soil erosion could occur during the construction phase when lose soil is swept by 
waters and during the operational phase during irrigation and field preparation. 
 
Mitigation 

Soil erosion can be avoided during the construction and operational phase of the 
projects.  To avoid soil erosion a number of measures are proposed.  These are; 
 
1. Avoiding vegetation clearance that will expose soil to agents of erosion during 

construction phase. 
2. Revegetating the cleared sites with local species of vegetation 
3. only clear areas earmarked for construction and  
4. Mitigation of soil erosion during cultivation will be through terracing of the 

sloppy areas of the land and plating of Napier grass along the canals. 
 

Waterlogging and salinization 
In the places where the soils are saline and poorly drained as is the case in the 
southern part of the project area, salinization could occur during the operational 
phase of the project.  The larger component areas of this project consist of low lying 
lands. This means that incidence of irrigation salination in the project area will be 
high as there will be a lot of water logging.  Irrigation salinity is the accumulation of 
salts in the topsoil under irrigation.  It is caused by over-irrigation of agricultural 
land, inefficient water use, poor drainage and the irrigation of unsuitable and 'leaky' 
soils.  
 
Mitigation 

Alternative mitigation measures for this impact will be to use of salt-tolerant crops 
and managing the soils in the saline area identified.   The salts should be leached by 
applying more water that the plant requires to below the root zone and use of the 
designed drainages which will move the salts away from the root zone to locations in 
the soil, other than below the root zone, where they are not harmful.  Irrigation 
salinity is a water balance problem and will be managed by reducing groundwater 
recharge through: 
 

· Avoiding over-irrigation by using irrigation techniques such as drip 
irrigation, monitoring soil moisture to determine when the soil needs 
irrigating and matching water applications to plant water requirements  

· Using deep-rooted crops and pastures to minimise deep drainage  

· Grow salt-tolerant species on salt-affected land  

· Engineering solutions such as subsurface drainage to intercept deep drainage, 
surface drainage to collect surface runoff or groundwater pumping.  
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Surface Water Resource Pollution 
Water quality could deteriorate significantly due to reduced water recharge and 
balance leading to stagnation contributed by upstream use of fertilizers.  
Agrochemical pollution could become a major problem with intensification of 
monoculture. 
 
Mitigation 

This impact can be reversible if Intergated Pest Management (IPM) approaches are 
undertaken or farmers are trained in techniques of agrochemical applications. An 
Intergated Pest Management Plan (IPMP) will be developed for managing pesticides. 
A training program should be developed for farmers on precautionary measures 
required for the handling, labelling and application of agro-chemicals under field 
conditions.   Buffer zones (conservation areas) should be created downstream of the 
project area especially before reaching the Yala Swamp wetland.  These buffer zones 
will filter pollutant loads from upstream and those leaching from irrigated farms. 
This mitigation measures is in line with the Kenya National Wetland Policy on Water 
Purification, Nutrient and Toxic retention.  Artificial engineered wetland/ponds 
should be designed to act as buffer zones and filter water prior to draining into the 
Yala Swamp as a mitigation measure. 
 
Sub-surface Water Contamination 
Infiltration of irrigation water in excess of available root zone storage will penetrate 
beyond the reach of roots and eventually recharge groundwater.  Nitrates, salts, and 
other chemicals used in crop cultivation that dissolves in the soil water will move 
with the water.   Crops with high water and N requirements (rice and vegetables) 
will increase the potential risk of nitrate pollution to groundwater.   
 
Mitigation 

Mitigating against ground water contamination will require similar measures as 
used in preventing surface water pollution.  Preventive measures will include 
practicing IPM and rational application of fertilizer only as a last resort while use of 
organic manure to be encouraged. 
 
Reduced Water Flow 
Off-take of water for irrigation will result in reduced stream flows especially during 
the dry season.  Rice will typically require anything between 1000mm and 3000mm 
of water per hectare per season depending on management efficiency including field 
losses.  For a project of 3,500 Ha therefore, water requirements per season will range 
between 3,500,000mm and 105,000,000mm.  These are the amounts of water that will 
be abstracted from R. Nzoia to undertake growing of rice.  
 
There are different ways to calculate the Environmental flows, but in the Feasibility 
Study (Sabbour and CAS), they used 30% of the Q95 base flow as a requirement for 
environmental flows.   The calculations for the water requirements according to the 
revised cropping pattern; confirms the availability of the environmental flows in the 
critical month of July.  Table 5 which also shows the water balance and 
environmental flows and water availability after meeting the requirements of Phase I 
&II as well as the environmental flows.  The highest irrigation water requirements is 
in July and it amounts to 4.025m3/s and 2.310m3/s for phase I and II respectively, 
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while the environmental flows (0.3 f Q95) amounts to 8.21m3/s which leaves 43.72 
m3/s as surplus in the river in that month as shown in the tables below.In addition, 
there will be about 30% return flows from irrigation plus the small side tributary 
rivers downstream the weir.  
 
Mitigation 

There is a need to install master meters as part of the infrastructure to be developed. 
The master meter will be used to control the amounts of water abstracted from the 
rivers thus allowing for management of water flow downstream.  Introduction of 
water abstraction fee for the project beneficiaries will also discourage wastage and 
conserve water use.   
 
Flooding 
Constructed irrigation drainage and networks will increase the flow of water in the 
lowlands. This effect compounded by reduced vegetation will reduce holding 
capacities of the area, thus increasing flooding potential downstream. This is 
cumulative impact as the area experiences flooding occasionally.   The construction 
of the weir will flood a water surface area of 379789m2 upstream of the weir.  During 
the high flows of Nzoia River in the months of May to September, floods will occur 
upstream of the weir and might submerge arable land on the banks of the River.  
 
Mitigation 

Most of the rivers and streams within the Nile River Basin catchment are prone to 
flooding. Flooding can only be controlled through reforestation of catchments, 
protection of river banks, and manmade structures such as dykes that will reduce the 
flow of water. There will also be need to strengthen already existing dykes along 
River Nzoia so as to minimize chances of the river breaking banks and spilling water 
into the project zone.  The component on catchment and hillside management should 
promote catchment management especially upstream to control the intensity of the 
floods.  The river banks of the channels leading the irrigated area should be 
protected to prevent water breaking the banks and flooding the fields.  Flooding of 
the surface area of 379789m2 upstream should only be along the river course to avoid 
land inundation upstream.  To avoid this, the weir should have overflow spillway. 
 
Microclimate Modification 
Loss of vegetation cover in those areas to be irrigated will lead to modification of the 
microclimate in the project area.  The vegetation of papyrus and typha, for instance, 
favours water retention and regulates the temperature, thus creating a micro-climate 
favourable to the formation of organic soils.  Therefore the loss of this vegetation will 
lead to loss of organic soils in the project areas.  This impact is cumulative in nature 
as the project areas are already under agriculture with activities not directly related 
to activities of this project. 
 
Mitigation 

This impact is unavoidable and therefore a compensation strategy that enhances 
similar habitat is proposed.  The parts of the project area downstream that will be 
remain after development of the irrigation infrastructure should be protected and 
conserved to provide the services.  Also to recover the services of the microclimate, 
planting of trees should be undertaken to create that ambient climate similar to what 
was in existence before. 
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Topsoil Stock Piles 
During the construction phase, excavation earth from the weir in addition canals and 
drainages will create a pile up of soil. These activities may result in the increased 
erosion in areas where vegetation has been stripped and stockpiled.  This could lead 
to increased suspended solids being deposited into the streams, Nzoia River and 
Lake Victoria at the mouth of the river. 
 
Mitigation 

Stock piles should be adequately secured through installation of soil traps until they 
can be moved elsewhere for reuse.  Where possible, such soil stockpiles should be 
used to rehabilitate stripped and excavated zones so as to reduce incidences of 
stagnant water and pools which would be a safety risk for people as well as breeding 
grounds for mosquito. 
 
Land Use Change 
The project will change land use from grassland and farming land to irrigated 
farmland. A total of 3,500 Ha will be converted from present use to irrigated 
farmlands.  This is a permanent impact that will reduce the area under conventional 
agriculture and/or grazing land use.  Present land use can revert back to its status 
after decommissioning of the project but it will take a long period of time before the 
rejuvenation of the current habitat/vegetation.  
 

Mitigation 

This impact is unavoidable and can only be compensated through allocating those 
who will be displaced from their farms and conservation of natural habitats 
downstream. To enable sustainable land use in the project areas, an integrated land 
use plan should be developed within the catchments based on the three tier 
approach that considers wider Nzoia catchment, middle grounds and the lower areas 
(project area).  This impact will be well understood and mitigated during the 
development of the Resettlement Action Plan (RAP). 
 

Greenhouse Gas Emission 
Greenhouse gas (methane) will be emitted from the rice paddies through 
methanogenesis process.  The cumulative effects of greenhouse gas effect on the 
climate results in global warming.  This is a cumulative impact as the paddies will 
emit GHGs during anaerobic decomposition of organic matter in the paddies. 
Though some of the methane produced will be oxidized by methanotrophs in the 
shallow overlying water, the vast majority will be released into the atmosphere.  
 
Mitigation 

Addition of compounds such as ammonium sulphate, which favour activity of other 
microbial groups over that of the methanogens, will reduce emission of methane 
from the paddies. However this measure has its own environmental impacts.  
Alternatively there are many rice varieties can be grown under much drier 
conditions than those traditionally employed, with big reductions on methane 
emission without any loss in yield.   
 
Siltation of Water Bodies 
The source of water for this project is the River Nzoia.  It feeds into the Lake Victoria 
and in extension the Nile Basin hydrology.  Already, siltation is of major concern 
among all major rivers feeding into the Lake Victoria.  The main source of such 
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siltation has been catchment activities that have resulted in poor soil management, 
deforestation and apparent soil loss.  So far, siltation is one of the major factors 
blamed for bank bursting and flooding along River Nzoia.  Irrigation on the lower 
Nzoia will contribute to siltation of the river mouth into Lake Victoria increasing the 
problem of flooding. 
 
Mitigation 

To prevent siltation of the River Nzoia, a catchment rehabilitation process should be 
up scaled to protect the soil from water runoff.   There is need for a wider River Basin 
Catchment Management Plan to ensure protection of the catchment areas.  This 
measure should be supported by creating buffer zones downstream of the area to 
trap the silt.  Wider consultations and engagements should be sought by NIB to 
improve catchment management in the entire basin.  A Strategic Environemntal and 
Social Assessment (SESA) of the entire Nzoia basin is recommended to address 
issues of catchment protection and related cumulative impacts. 
 
Climate Change Impacts-Extreme Drought 
Climate change effects especially extreme droughts may compromise the ability of 
the River Nzoia to function as a system including social support services like 
irrigation and water supply.  During extreme drought the availability of water for 
ensuring environmental flows and supporting the irrigation scheme may be a 
problem and a cause of concern. 

Mitigation  

As discussed in the environmental flow section, in times of low flows as a result of 
drought, the maintenance of the Rivers ecological balance remains paramount and as 
such restrictions on water usage especially for irrigation will be imposed i.e. 
irrigation will be halted an issue that may cause tension with the local communities 
who are beneficiaries and for that matter rigorous awareness creation will be 
required. 
 
Biological Environment 

 
Water Weeds 
Though some areas of the project area are already seasonal and perennial flood 
plains experiencing the growth of water weeds, the existence of this project could 
lead to an increase in water weeds especially in the paddies and waterways. This 
could lead to reduced water flows and provide suitable breeding grounds for vectors 
such as mosquitoes hence exacerbating health problems such as malaria and 
bilharzias incidences.  It will also result in the reduced efficiency of the system 
consuming more water than planned. 
 
Mitigation 

Proper maintenance procedures especially within the canals and blocks/paddy 
should be undertaken regularly to ensure that occurrence of water weeds is kept to a 
minimal. 
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Marginal Areas Encroachment 
The project borders the vast Yala swamp to the south.  The proximity of the project 
close to this important ecosystem could lead to indirect impact through 
encroachment of the swamp by communities’ members who are not going to benefit 
from the project.  
 
Mitigation 

To prevent encroachment of the Yala swamp, a buffer zone should be created around 
the southern part of the project boundary. The management of the project should 
also control unplanned outgowers that might develop when the project is in 
operation. 
 
Bird Poisoning  
Bird poisoning through application of pesticides in the farms might occur as an 
indirect impact of the project.  The wider project area has a rich birdlife and 
indiscriminate use of agrochemicals might have adverse impacts of the birdlife.  
 
Mitigation 

However, this project does not anticipate use of aerial spraying which is more 
dangerous to bird life that localised application.  The impact will be cumulative in 
nature as the region has other irrigation activities that use aerial spraying in the rice 
paddies grown. 
 

Farming technologies to be adopted during the operational phase of the project 
should be environmentally friendly.  

· IPM technology should be applied in pest management instead of inorganic 
chemicals. 

· No aerial spraying should be undertaken to control pests 
 

Fisheries Impacts  
The project's irrigation and other structures (the diversion weir and the cross-
drainage siphons on main canals, and culverts) have a high potential to reduce or 
prevent fish movement upstream.  This will damage the breeding success of 
scientifically and economically important, globally threatened fishes unique to Nzoia 
River.  The loss of habitat caused by channelisation of the main rivers will affect the 
lake fishery to some degree, specifically by reduced recruitment of catfish and 
Tilapia if migration to spawning sites is affected.  Additional negative impacts on 
fish could occur as a result of (i) changed hydrology of the wetlands, (ii) reduced 
flooded area, and (iii) pesticide runoff in drainage waters. 

 

Social Environment 

 
Resource Use Conflict 
Livelihood in the project area is mainly centred on subsistence agriculture and 
livestock keeping.  Conversion of land into predominantly irrigated land will reduce 
available pasture grounds for families keeping livestock. Livestock keeping 
particularly in the lower areas of Budalangí is traditional in nature and animals are 
left to wander freely especially in the areas that flood and along Nzoia River.   
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Mitigation 

To prevent conflict between irrigation farming and livestock keeping, extension 
services on improved livestock keeping that is more intensive than extensive should 
be promoted. Practises such as keeping fewer but better breeds that are of more 
economic benefit should be promoted.  In addition, practices such as zero grazing 
should be introduced to reduce land requirement for livestock keeping. 
 
Water-Borne Diseases 
Water retained in the field and canals will create a breeding environment for 
mosquitoes and snails. This situation will lead to increase in malaria cases and 
bilharzias.  
 
Mitigation 

The control of the water-related diseases will be conducted in a number of ways, 
some of which are mutually reinforcing.  The following measures are proposed to 
mitigate this impact. 

1. Measures aimed at the pathogens: immunization, prophylactic or curative 
drugs; 

2. Introduction of fish in the canals to destroy vector larvae; 
3. Undertaking health education, personal protection measures including 

mosquito nets and mosquito proofing of houses; 
4. Management of the irrigation infrastructure; 
5. Indoor Residual Spraying 
6. Provision of farm toilets in the blocks 

 
Population Migration 
Due to minimal economic activities other than subsistence agriculture and livestock 
keeping, many people have moved from rural settings to urban centres in search of 
employment.  With increased socioeconomic activities and increase income from 
existence of project there is set to be increase in population of people within the 
catchments.  The effect of this impact will be felt in the health sector through 
increased rates of HIV/AIDs infection and other diseases that are spread through 
demographic changes and in environmental sector in terms of degradation.   
 
Managing Population Influx 

There are no measures for preventing population influx into the project areas. 
However NIB and the government in these respective areas should control 
settlement in fragile areas including wetlands and steep hills through existing 
legislations such as the Water Act.   Another measure to manage influx is through 
provision of social infrastructure including water and sanitation facilities. Sanitation 
facilities are particularly critical in the paddy areas as lack of them will result 
deteriorated water quality.   During construction phase of the project, the contractors 
should have employment policy which gives preference to the local people.  By 
employing the locals, this would discourage population influx to the area. 
 
Safety Hazards 
Risks to safety will be in two fronts.  The first is during the project implementation 
phase.  During construction of the irrigation infrastructure there is risk of injury to 
employees undertaking the work as well as community members around the 
construction activity especially small children. Injury or death could result from 
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falling into excavated areas, drowning in flooded pit holes and canals as well as 
injury or death from vehicles, heavy machinery and equipment.  The second risk to 
human safety is during the operational phase.  This entails falling into canals leading 
to injury or death due to drowning.  This is an impact more prone to small children 
and to community members travelling during dark periods (at night) particularly 
when drunk. 
 
Mitigation 

It will be necessary for the project team to ensure that proper working equipment 
and attire are provided during the construction phase to minimize chances and 
incidences of death or injury. Similarly, proper warning signage should be 
appropriately erected especially where there are heavy machines and equipment 
moving or around excavated areas so as to forewarn any nearby persons of the 
dangers eminent.  Intensive awareness programmes before and during the 
construction periods on public safety should be undertaken to reduce the chances of 
this impact manifesting.  
 
Loss of Livelihoods 
Current livelihood sources in the area are subsistence farming, livestock keeping and 
fishing.  Increased acreage of irrigation will reduce opportunity for the other existing 
sources of livelihood in one way or another.  Irrigatation of 3,500 ha, will reduce 
acreage available for livestock grazing thus endangering alternatives means of 
livelihood of the locals.  This loss could be through reduced amounts of pasture land 
or negative impacts on fisheries.  
 
Mitigation 

Where it occurs displaced people should be compensated and given alternative areas 
for cultivation to cushion them against shocks such as hunger. The new areas should 
be developed for them or they should be integrated into the projects associations as 
they become projects beneficiaries and not losers.  Proper management of resources 
(soil and water) will ensure that aspects such as fisheries will not be adversely 
affected therefore reducing impact on that source of livelihood.  This is important as 
fish is the key source of protein for not only the area but also as general region. It is 
critical therefore that this impact is adequately mitigated to safeguard this protein 
source. 
 
Emergence of Pests and Crop Diseases 
Increased acreage of irrigated land will create a more humid environment that may 
result in an increase of agricultural pests and plant diseases. Change to a more 
uniform environment on the project areas will favour vigorous species adapted to a 
wide variety of conditions.  Diseases and weeds will spread quickly via the re-use of 
waste-water and drainage water.  
 
Mitigation 

To mitigate against emergence of pests and diseases an incorporation of IPM 
approaches are proposed. These measures should involve rotational/mixed cropping 
practices which preserve greater diversity in habitat thus reducing impact of pest 
and diseases. At the farm level, the agronomist should discourage monocropping.  
Rice varieties used in this project should be selected from the ones already 



National Irrigation Board 

13 | P a g e  

 

introduced in Kenya and allowed by Kenya Plant Health Inspection Services 
(KEPHIS) in order to avoid new diseases and pests. 
 
Displacement 
Displacement is defined here as referring to either physical, economic or cultural 
displacement (or deprivation).  Acquisition of land for irrigation infrastructure, 
drainage and roads to the project sites will lead to displacement of the services that 
are provided by the area i.e. housing, grazing, growing fodder, source of domestic 
water and brick making.   It is estimated that about 1,800 plots/parcels of land will 
be acquired.  
 
Mitigation 
The mitigation measures of this impact will be addressed in the Resettlement Action 
Plan (RAP) for compensating those who are displaced from the areas earmarked for 
development and construction of water infrastructure. The RAP will take into 
consideration the investment undertaken in the sites and alternative areas be 
identified for these people.   
 
Food Security and Subsistence 
The presences of Bunyala Irrigation Scheme within the project area will attract 
potential project beneficiaries to want to grow rice. With higher income as compared 
to other subsistence crops, subsistence farming might be abandoned in favour for 
cash flow rice. This trend might affect the production of food crops leading to food 
insecurity in the project area.  While the country agricultural strategy and poverty 
reduction strategy promote high value crops, subsistence crops still play important 
role in ensuring food security for the majority of the rural poor.  This is an indirect 
impact that might affect the whole country food security situation, more so because 
rice is not considered a staple food in Kenya though there is relatively high 
consumption. 
 
Mitigation 

This impact can be mitigated by good land use planning that incorporates rice 
production and other food crops.  Agricultural extension officers should be 
mobilized to advice farmers on the importance of diversifying crop production and 
good farm practices such as intercropping, rotational cropping and agro forestry. The 
project proponents should also embark on encouraging communities to diversify 
their staple diet so that they do not only rely on traditional food crops as their most 
important crop even when it has little economic returns.  When rice is out of season, 
irrigation blocks can be cultivated with fast growing seasonal crops which would 
provide alternative foods for the communities in the area. This will ensure that 
within the project area there is food available for local consumption. 
 
Movement obstruction due to construction of canals 
The creation of canals and feeder canals within the project area will obstruct 
movement within and without villages and homesteads and make it difficult for 
movement of people and goods as well as livestock.  It will also provide for 
limitation in accessing social amenities such as schools and medical facilities.  
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Mitigation 

The project design should ensure that existing transportation and communication 
routes as well as new appropriate ones are adequately covered using culvert. This 
will ensure that communities and families are not cut off from their friends and 
relatives. It is also ensure that populations in the area can access social amenities 
without difficulty.  In public areas, culverts should be provided to ease access by 
people and livestock. In areas where canals and drains will pass near homesteads, 
culverts should be used. 
 
Child Labour & Low Education Levels 
Rice cultivation is a labour intensive activity and in areas of the north where they are 
have been cultivating rice before, most of the members of the households engage in 
rice cultivation and this could result in drop in school attendance as children provide 
labour in the paddies.  This impact will be more so in poor households that cannot 
afford to employ additional labour.  
 
Mitigation 

Application and strict enforcement of the compulsory free primary education will 
help to reduce the impact. Also through creating awareness of the importance of 
education, the beneficiaries should help prevent the impact from occurring.  NIB 
should educate the Irrigation Water Users Association (IWUAs) members to avoid 
use of children labour during school days.  The local administration (chiefs) should 
enforce of the policy on use of child labour at the project level. 
 
Water and Sanitation Impacts 
The return flow from the irrigation paddies will have impact on human health for 
those villages downstream that use the flood water for domestic uses. This is because 
the return flows will likely to have significant quantities of pollutants from 
agrochemicals. This is a cumulative impact as the water from the Nzoia River is 
already contaminated upstream and may be unfit for human consumption.  
 
Mitigation 

NIB in consultation with the local community should provide domestic sources of 
water during the planning phase of the project.  Within every block, there should be 
provision of safe water supply.  The return water flow should pass through buffer 
zones to enable filtration of agrochemical pollutants to a degree that is fit for 
domestic use or near the level as required by World Health Organization (WHO) 
standards2. 

 

Human Wildlife Conflict 
The presence of warthogs and hippos in the wetlands of Lake Victoria and Yala 
swamp will cause human wildlife conflict brought about by crop farms that will be 
most of the dry season green. This is an impact that is already being felt by the 
residents of the project area.  This will be cumulative impact to the area as there is an 
existing human wildlife conflict. 

                                                      

2 
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Mitigation 

To prevent the hippos from invading the irrigated blocks, a trench should be dug 
along the southern boundary of the project area.  A five metre wide trench is 
proposed. This measure should be undertaken in consultation with Kenya Wildlife 
Service (KWS).  The design has incorporated a major drain on the southern boundary 
of the project area.  This drainage could also act as a barrier to prevent hippos from 
crossing over to the irrigated fields. 
 
Noise and Vibration Impacts 
Construction activities could result in significant noise impacts so as to impact on 
general well-being, health and functioning.  Large scale infrastructure developments 
involve the use of heavy equipment (graders, drilling equipment, trucks, blasting 
equipment, tractors, and excavators) for among others rock blasting, excavation, 
asphalt mixing plant operations and vehicular movement that emit incessant noise 
usually harmful to the environment.  
 
Mitigation 

This impact is unavoidable and will be mitigated using machinery that minimise 
noise emissions, construction will be avoided at night. 
 
Land Use Change 
The project area is fallow with areas that are submerged with flood water. The 
change of the area from fallow state to irrigated field will lead to change land. 
Cumulatively, a total of 3,500 hectares of farmland and fallow areas will be irrigated. 
This is a permanent impact.  However, the area can revert back to its status after 
decommissioning of the project but it will take a long period of time before the 
rejuvenation.  
 
Mitigation 

This impact is unavoidable and can only be compensated through allocating those 
who will be displaced from their farms and leaving part of the project area fallow for 
grazing and firewood supply.  
 
Cumulative Impacts 
Water abstraction from the Nzoia River for the scheme will marginally reduce the net 
water volume available in the River (because of consumptive use by crops).  In itself, 
this will not affect downstream water users significantly.  However, when combined 
with other existing and planned water abstractions from the River Nzoia, it will 
contribute to significant impacts on overall water availability in the sub-basin in dry 
years. 
 
Abstraction of water from the Nzoia River combined with other irrigation schemes 
within the same River will cumulatively impact on the hydrology of the River 
especially downstream and an Environmental Flow Analysis (EFA) is required in 
order to determine the overall of all the irrigation projects on the Nzoia River and its 
capacity as a tributary to the Lake Victoria Basin.  
  
There are a number of irrigation schemes in the project districts including Bunyala 
Rice Scheme, Rwambwa Mudembi, Nahasyongo Muluwa, Muuri, Neboka, Bubasi, 
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Munaka, Yala Swamp, Syamungu and Busagwa. In the project area the major 
existing irrigation scheme is the Bunyala irrigation scheme (280ha) which is under 
the management of the NIB.  Altogether these schemes are currently cultivating 
about 700 acres of rice but at different times of the year. 
 
In terms of water use by the communities along River Nzoia, abstraction of water for 
irrigation combined with other on-going abstraction projects may cause adverse 
impacts and conflicts by communities who depend on the water for domestic 
purposes.  Especially the populations living downstream whose livelihoods may be 
affected by dam-induced alterations of river flows especially during the dry season. 
 

Mitigation-Maintaining Environmental Flows 

Environmental flows are the water that is left in a river, or released into it (e.g., from 
a reservoir), in order to maintain valued features of the ecosystem.  (McCartney et al. 
2008).  Table 5 in this report shows the water balance and environmental flows and 
water availability after meeting the requirements of Phase I &II as well as the 
environmental flows.  The highest irrigation water requirements is in July and it 
amounts to 4.025m3/s and 2.310m3/s for phase I and II respectively, while the 
environmental flows (0.3 f Q95) amounts to 8.21m3/s which leaves 43.72 m3/s as 
surplus in the river in that month.    
 

1.1.1 Environmental Monitoring Plan 
An Environmental Mitigation and Monitoring Plan has been prepared for this project 
complete with the key indicators and cost for monitoring.  The plan integrates the 
Irrigation Water Users Association and local communities as part of the monitoring 
and a strategy for capacity building. 
 

1.1.2 Implementation and Management 
The implementing agency for this project is National Irrigation Board (NIB) which 
will establish a Project Managament Unit (PMU) specifically for this project.  The 
PMU will include full time staff from NIB based at the project site level and will 
include specialists in environment, social and community development, engineers, 
agronomists etc.  Key community representatives, members of IWUA, staff from key 
minsitries with responsibilities in ensuring the effective implementation of the ESMP 
will also form part of the PMU.  The executing agency will conduct periodic 
monitoring while key institutions like Water Resources Management Authority 
(WRMA), National Environment Management Agency (NEMA) will equally conduct 
routine monitoring as provided for by the legal framework. 
 

1.1.3 Capacity Building 
The capacity of the relevant stakeholders responsible for implementing the 
recommednations in the ESMP will be strengthened through field trainings, short 
courses, workshops and seminars among others.  Members of the IWUA will be 
trained on Participatory Irrigation Management (PIM).  Areas requiring capacity 
building for the different stakeholders is contained later sections of this report and 
includes an indicative budget for the same. 
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1.1.4 Recommendations and Conclusion 
There is a need for NIB to establish a PMU with a wide representation from the 
relevant line ministries as identified in this study.  The PMU should have 
representation from the implementing agency (NIB) which will serve as the 
secretariat, Ministry of Public Health and Sanitation to advice on management of 
health impacts, WRMA to advice on water resources, Ministry of Agriculture to 
provide advice on IPM among other relevant stakeholders. NIB should also establish 
project office in Bunyala that will have a community liaison officer to respond to 
community issues as they arise and be the bridge between the relevant government 
agencies that are responsible for the environmental and social management plan. 
 
The project beneficiaries (IWUAs) should be trained in good farming husbandry and 
pest management especially in the area of Integrated Pest Management (IPM).  A 
refresher training program should be introduced throughout the whole scheme and 
extension farms on the adequate application of fertilizer use per hectare of land and 
during what conditions should it be undertaken throughout the project. The types 
and amounts of pesticides should also be part of this training.  This training should 
be a hands-on approach that can be introduced at farmer’s field schools (FFS). To 
prevent against water-logging in the scheme farms, the farmers should be trained in 
efficient irrigation water management. 
 
At the project level, Ministry of Water and Irrigation through NIB should be 
equipped to have the capacity to undertake sample analysis of parameters identified 
in the monitoring plan.  These should include soil and water quality analysis.  The 
project staff should also be trained in monitoring of the identified impacts to enable 
them monitor the project performance. 
 
Ministry of Environment and NEMA should be equipped with technical and 
institutional capacity in the field of wetland management.  NEMA needs to develop 
sector specific guidelines that will provide environmental guidelines for the 
development of the agricultural sector. NEMA’s capacity in monitoring of 
environmental indicators should also be strengthened to effectively monitor 
parameters.  
 
At the district level, the environment officers should be trained and the department 
strengthened to work closely with NEMA.  The training should cover environmental 
assessment, monitoring and review of assessments and management plans. 
 
The civil works construction firm should use the local communities labour to 
construct, rehabilitate the scheme’s canals, unit and line gates. This way, community 
members will learn to operate and maintain the infrastructure. 
 
It is advisable that before the project commencement, there is urgent need to 
rehabilitate the existing dyke or building of a new dyke that will be necessary to 
protect the propose project infrastructure from floods.  
 
To prevent water stagnation, the designers should ensure the canals gradient is 
enhanced to increase water flow.  Moreover the main canal should have emergency 
spillways. 
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Discharge from the irrigation farms should pass through a wetland to enable 
filtration of agrochemicals washed from the farms. For the southern drainage, 
discharging into Yala swamp will ensure that the swamp filters the chemicals. For 
the right drainage, discharging spent irrigation water into Nzoia River without 
filtering will create eutrophication environment into Lake Victoria.  In this regard, 
the project will create an artificial wetland in areas where there is discharge into 
Nzoia River.  To avoid flooding upstream of Nzoia River, the weir should have 
overflow spillway. 
 
CONCLUSION 

The management of water application systems as well as the suitability of related 
agronomic practices has a dramatic influence on the environmental impact of 
irrigated agriculture. Constraints in the water delivery systems (e.g., continuous 
versus on-demand water supply), extremely low water quality of the irrigation water 
supply, and limitations to investment on improved technologies exacerbate the 
environmental damage derived from irrigation and limit the options available to 
farmers for mitigating the problem.  Nevertheless, improved management and 
technologies are the main tools available to ensure the sustainability and 
productivity of irrigation in Nzoia Scheme and its extension farms. 
 
The general problems that affect irrigated areas are water-logging, salinization, soil 
erosion, downstream degradation of water quality by salts, agro-chemicals and toxic 
leachates.  All these are a serious environmental problem.  
 
In Nzoia Irrigation Scheme, the main attributes associated with poor irrigation 
outputs are due to high salinity levels, water loss, water logging, run-off from 
agricultural chemicals and soil erosion.  Other related impacts are contamination of 
groundwater sources and human related impacts such as public health impacts 
caused by water-borne diseases-- malaria, cholera, typhoid and amoebiasis.  
 
Water-logging and salinization impacts can be reduced by investments in education 
and management capacities, drainage improvements and soil stability works are 
relevant for the case of Nzoia Irrigation Scheme and its extension farms.  
 
The impact of agricultural run-off on water quality is not well documented in Kenya 
and as result data on water pollution is limited or non-existent.  Furthermore, 
available data is mostly aggregated, not distinguishing the relative proportion of 
point and non-point sources. Therefore, the water quality databases found are often 
of little value in pollution management at the river basin scale, and are not useful in 
determining the impacts of specific agricultural practices (irrigation) in relation to 
other types of anthropogenic impacts. 
 
Public health impacts in irrigation practices are mainly associated with polluted 
water as the major cause of water borne diseases.  Surface runoff, stagnant waters 
and improperly designed rural sanitary facilities contribute to this problem.  The use 
of untreated (or poorly treated) human wastewater throughout Nzoia Irrigation 
Scheme contributes to direct contamination of food produce such as vegetables.  
Furthermore, in Nzoia and its immediate environs there is little or no treatment of 
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municipal sewage resulting in direct sewage wastewater flows into River Nzoia and 
its tributaries.  To solve such issues education on the use of proper sanitary facilities 
and adequate waste water treatment facilities upriver have to be introduced to 
alleviate the health related problems associated with irrigation water.  
 
Finally, agriculture development has to go on to feed the population that keeps on 
growing while maintaining the natural resource base that supports agronomy.  There 
is need to balance between human activities and the resource base.  
 
Implementation of the proposed Lower Nzoia Irrigation Scheme Phase 1 is expected 
to bring approximately 4,043 ha of land under irrigation and benefit more than 2,100 
small scale farmers through improved production of food and provision of incomes. 
It is expected that an average household will gain approximately Kshs. 392,000 from 
irrigated farming annually.  The increase of the irrigated area from the existing 705 
hectares to 4043 hectares will be a major boost tothe Kenyan economy whose target is 
to increase the area under irrigation by 40,000 hectares annually. In addition to 
irrigation infrastructure, the project will benefit from support in post harvest 
handling and marketing infrastructure and support for management investments 
which are covered under components 2, 3 and 4 respectively.  The project's 
incremental benefits are expected to be more than Kshs 1.27 billion once production 
stabilizes. The project is however, expected to cost more than Kshs. 4.4 Billion.   
Financially, the project is found to be viable resulting to acceptable discount rates 
and positive cash flows that will guarantee its sustainability. Further, expected 
household incomes are enough for the farmers to contribute towards operation and 
maintenance costs further guaranteeing sustainability of the project. 
 
Economically, the project would result to positive externalities in the country as 
economic benefits are more than the economic costs of the project. Additionally, the 
provision of food to the country, creation of employment opportunities and 
generation of foreign exchange from tradable commodities will positively contribute 
towards the country's gross domestic product GDP and Balance of Payments (BOP). 
Compared to  these benefits, the  major negative externality relate to the potential 
pollution of the soil and water resources following use of agrochemicals and the 
alteration of natural flora and fauna as a result of farming activities.  However, a 
sound social and environmental management plan has been developed against these 
negative externalities.  
 
Based on the direct and indirect project benefits, a No project option is not a viable 
alternative for this project. Considering the fact the potential project impacts can be 
avoided or mitigate effectively, the project benefits outweigh the costs in terms of 
adverse impacts.  Based on the above considered factors, a “no-project scenario” is 
not an attractive alternative. 

 
 
 


