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EXECUTIVE SUMMARY  

 

Balambala/Kulan community in North east of Kenya plan to rehabilitate Jarajara/kulan irrigation 

scheme in Balambala micro-catchment, Jarajara Location, Balambala Sub County, Garissa 

County.  The proposed project is aimed at building the community's resilience against climate 

change and vulnerability by providing water for domestic, livestock and irrigation uses. 

 

The proposed development activity is spearheaded and sponsored by Kenya climate Smart 

Agriculture Project the in arid and semi arid lands (KCSAP) project, which is promoting and 

building pastoralist communities' adaptations and resilience to climate change and variabil ity in 

arid and semi-arid areas counties of Kenya.  KCSAP is supported by the Government of Kenya 

and the World Bank Group 

 

The environmental Impact Assessment report for the proposed project has been prepared in 

accordance with the Environmental Management and Co-ordination Act (EMCA, 1999) and 

Environmental (Impact Assessment and Audit) Regulations (2003).  The aim of carrying out the 

Environmental Impact Assessment is to ensure that development projects do not negatively 

affect the environment. 

Anticipated Potential Environmental Impacts 

A project of this magnitude is bound to have environmental impacts.  These impacts have been 

categorized into two: (i) Impacts on the natural environment and (ii) impacts on the human 

environment.  Impacts on the natural environment include those on land, air and water.  The 

human impacts are largely social and economical in nature.  Further classification of the impacts 

has been done based on the project life cycle i.e. impacts during construction, operation and 

decommissioning stages of the project. 

 

The identified potential impacts during construction and operation phases include change in land 

use, clearance of vegetation, emissions from construction vehicle, noise and vibrations, excess 

soils from excavation, dust generation, risks of accidents and injuries to workers, increase to 
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habitants for pests, disturbance of ecosystem sensitive areas and increase in demand for land 

making it unaffordable among others. 

 

Mitigation  of Significant Environmental Impacts 

In order to ensure sustainability of the project, several mitigation measures have been suggested.  

Suggested mitigation measures during construction phase include sprinkling of the ground with 

water to minimize dust, proper servicing and fine tuning of the machinery to reduce noise and 

vibrations, and the provision of construction workers with the necessary protective gear to ward 

off the risks of accidents and injuries.  Thereafter adequate landscape management will be 

undertaken to create balanced environment.  People will be sensitized to use mosquito nets to 

keep off mosquitoes and the community advised to work with other development partners to 

acquire and install a water tank and treat drinking water.  Soil conservation measures will be put 

up in the catchment to control soil erosion and minimize siltation of the water pan.  In addition, 

the catchment community will be sensitized on the use of latrines to avoid open defecation which 

could lead to fecal contamination of the water pan.  A system for continuous monitoring of the 

project will be in operation throughput its life cycle.  The implementation of the suggested 

mitigation measures will ensure that the significant impacts of the projects are controlled to a 

large extent. 

Environmental Management Plan  

A comprehensive environmental management plan has been prepared to guide the proponent and 

contractor in addressing the identified adverse environmental impacts of the project.  Strict 

adherence to the environmental management plan provided is recommended to ensure 

environmental sustainability of the project. 

Conclusions and recommendations 

The construction and operation of the proposed facility will have both positive and negative 

impacts as outlined in the preceding sessions.  However, the study has established that the 

negative environmental impacts can be ameliorated through implementation of mitigation 

measures that are outlined in this report.  It is thus, recommended that the project be allowed to 

go on provided the mitigation measures outlined in this report including the environmental 

Management Plan (EMP) are fully implemented and adhered to.  It is also recommended that the 
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proponent of the project fully complies with all the statutory and regulatory requirements 

required of such projects.  Considering the many benefits of the project, it is recommended that 

NEMA does approve the EIA study report and grant the environmental impact assessment 

license for it to continue. 
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CHAPTER ONE  

1.0 INTODUCTION  

Balambala/kulan community in north eastern region of Kenya plan to rehabilitate Jarajara/kulan 

irrigation scheme in Balambala micro catchment, Jarajara Location, Balambala Sub County, 

Garissa County.  The proposed project is aimed at building the community's   resilience against 

climate change and variability by providing water for domestic, livestock and irrigation uses. 

 

The proposed development activity is spearheaded and sponsored by Kenya climate smart 

agriculture project (KCSAP), which is promoting and building pastoralist communities' 

adaptations and resilience to climate change and variability in arid and semi arid areas of Kenya 

counties.  KCSAP is supported by the Government of Kenya and grant from the World Bank 

Group. 

 

The need of putting up a community water pan was identified after a Community Resource 

Appraisal (CRA) and analysis was conducted in Balambala.  The notable problem which was 

identified by the community is serious shortage of water for domestic, livestock and crop 

production. To alleviate this problem, the community came up with a proposal of rehabilitating 

Jarajara/kulan irrigation canal which is ideal and centrally located to serve the entire micro-

catchment. This will be accompanied by catchment conservation measures such as planting of 

assorted multipurpose trees and laying and putting up of soil conservation structures. 

 

According to Environment Management and Coordination Act (EMCA) of 1999, the proposed 

project has to be the subjected to Environmental Impact Assessment (EIA). The study is intended 

to establish the environment status within the project area as well as the anticipated impacts of 

the project.  The study was carried out by Environmental Impact Assessment Experts registered 

within the National Environment Management Authority. (NEMA). 
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1.2. OBJECTIVES OF EIA  

The objectives of the study were to: 

i. Study the proposed project and identify all the potential impacts on both the human and 

natural environment. 

ii.  Predict the magnitude and significance of the negative and positive impacts on the 

environment. 

iii.  Measure the proponents' compliance with the legislation applicable to the proposed 

project. 

iv. Propose cost effective mitigation measures for the significant negative impacts of the 

projects. 

v. Design an environmental management plan that the proponent will use to implement the 

proposed mitigation measures. 

1.3.   TERMS OF REFENCE (TOR) FOR THE EIA PROCESS 

The EIA experts on behalf of the proponent conducted the EIA by incorporating but not limited 

to the following Terms of Reference: 

¶ The review of the location of the proposed project. 

¶ A concise description of the national Environment legislative and regulatory framework, 

baseline information, and any other relevant information related to the project. 

¶ The technology, procedures and processes used, in the implementation of the project. 

¶ The environmental effects of the project including the social and cultural effects and the 

anticipated short term and long-term effects. 

¶ Analysis of alternatives including project site, design and technologies. 

¶ Prepare an environmental management plan proposing the measures for eliminating, 

minimizing or mitigating adverse impacts of the environment, including the cost, time 

frame and responsibility to implement the measures. 

¶ Propose measures to present health hazards and ensure security in the project area.  

 

1.4.  STUDY METHODOLOGY 

The assessment was carried out through desk study review, focus group discussions and key 

information interviews.  Literature review related to project activities was carried out to 
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determine such aspects as the policy, legal and regulatory frameworks relevant to the project.  

The field survey included physical inspection of the project site and surrounding areas, 

collecting, information on biological and physical features as well as landscape, neighborhood 

character, public perceptions and other social considerations.  Focus group discussions and key  

information interviews were held with key stakeholders, professionals and experts to get more 

insights about the proposed budget. 

 

The methodology employed during the assessment complied with EIA /EA regulations and the 

following steps were followed: 

 

i. Environmental screening. 

ii.  Environmental scoping to identify critical physical, biological, social-economic and land 

use issues that the proposed rehabilitation development is likely to impact either 

positivity or negatively. 

iii.  Impact analysis. 

iv. Development of alternatives of the projects. 

1.4.1.  Secondary Data 

This was obtained from published sources such as books, official government documents and 

statutes, and from plans, reports and documentation from various institutions. 

1.4.2.  Primary Data 

Primary data was obtained through focus group discussions, key informant interviews, public 

baraza, field observations and survey and input from the project team. 

1.4.3.  Data Analysis 

The data was collected from both primary and secondary sources was analyzed and applied in 

the report. 

 

 



  

16 
 

CHAPTER TWO  

2.0. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK  

2.1.  An Overview  

Integrated Environmental Impact Assessment is a tool for ensuring new projects and 

programmes incorporate appropriate measures to mitigate adverse impacts to the environment 

and peoples' health and safety as well as enhancing sustainable operations with respect to 

environmental resources and coexistence with other socio-economic activities in their 

neighborhood.  Both EIA and EAs are carried out in accordance with section 58 of 

Environmental Management and Coordination (Amendment Act 2015) This process is further 

guided by the EIA and EA regulations under Legal Notice 101 of 31st June 2003.  Other relevant 

national policies and legislations also apply and the proponent must observe these as well. 

2.2.  National Policy Framework 

This sub-section highlights the relevant environmental policies established by the Government of 

Kenya (GOK) for purpose of environmental protection towards the process of sustainable 

development.  Some of the policies relevant to the proposed project include: - 

2.2.1  Vision 2030 

Kenya Vision 2030 is the new country's development blue print covering the period 2008 to 

2030.  It aims at making Kenya a newly industrialization, middle income country providing high 

quality life for all its citizens by the 2030'.  The vision has been developed through an all-

inclusive stakeholder consultant process, involving Kenyans, from all parts of the country.  The 

vision is based on three 'pillars' namely; the economic pillar, the social pillar and the political 

pillar.  The vision 2030 comes after the successful implementation of the Economic Recovery 

Strategy for Wealth and Employment Creation 2003 -2007 (ERS). 

 

The economic pillar aims at providing prosperity to all Kenyans through an economic 

development programme aimed at achieving an average GDP growth rate 10% per annum over 

the next 25 years from the year 2008.  The social pillar seeks to build 'a just and cohesive society 

with social equity in a clean and secure environment'.  The political pillar aims at realizing a 

democratic political system founded on issue - based politics that respects the rule of law, and  
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protects the rights and freedoms of every individual in the Kenyan society.  The proposed project 

will make positive contributions to the three pillars of the vision. This is especially in the 

services' sector, research, in business and development, and entrepreneurship. 

2.2.2.  National Environmental Policy 2013 

The overall goal of the Environmental Policy 2013 and the Sessional Paper No. 6 of 1999 on 

Environment and Sustainable Development is to ensure that the environment concerns are 

integrated into the national planning and management processes and provide guidelines for 

environmentally sustainable development.  The objectives are to conserve and manage natural 

resources of Kenya including air, land, flora, and fauna and promote environmental conservation 

with regard to soil fertility, soil conservation, biodiversity, and to foster afforestation activities; 

and to protect water catchment areas  More important the policy emphasizes the enhancement of 

public awareness and appreciation of the essential linkages between development and 

environment, involving NGOs, private sector, and local communities in the management of 

natural resources and their living environment.  It also ensures that an environmental impact 

assessment report is undertaken for all public and private projects and programmes.  The Dertu 

based community water pan project must be seen in the same light that it promotes this 

integrated approach to environmental management and development without compromising 

livelihoods of the local indigenous people.  

2.2.3.  National Environment Action Plan (NEAP) 

According to the National Environment Action Plan (NEAP, 1994) the Government recognized 

the negative impacts on ecosystems emanating from industrial, economic and social development 

programmes that disregarded environmental sustainability.  Following on this, establishment of 

appropriate policies and legal guidelines as well as harmonization of the existing ones have been 

accomplished and/or are in the process of development.  Under the NEAP process EIA was 

introduced and among the key participants identified were the Development Committees. 

2.2.4.  National Policy on Water Resources Management and Development 

The National Policy on Water Resources Management and Development (Sessional paper No 1. 

of 1999) was established with an objective to preserve, conserve and protect available water 

resources and allocate it in a sustainable rational and economic way.  It also desires to supply 

water of good quality and in sufficient quantities to meet the various water needs while ensuring 
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safe disposal of waste water and environmental protection.  The policy focuses on streamlining 

provision of water for domestic use, agriculture, livestock development and industrial utilization 

with a view to realizing the goals of the Sustainable Development Goals (SDGs) as well as 

Vision 2030.  To achieve the goals, water supply (through increased household connections and 

developing other sources) and improved sanitation is required in addition to interventions in 

capacity building and institutional reforms. 

2.2.5.  Draft National Forest Policy 

The policy is implemented through the Forests Act 2005 which provides for the establishment, 

development and sustainable management, including conservation and rational utilization of 

forests resources for the socio - economic development of the country.  The policy promotes the 

involvement of forest adjacent communities and other stakeholders in forest management and 

conservation. Through this policy the country is committed under international conventions and 

other agreements to promote the sustainable management, conservation and utilization of forests 

and biological diversity. 

2.2.6.  National Climate Change Response Strategy 

This strategy consists of a comprehensive and concerted suite of strategies to respond to climate 

change which poses a risk in socio economic development and further proposes concentrated 

program of activities and actions to be able to mitigate such impacts. The rehabilitation of the 

canal should be seen within the context of global climate change which might significantly affect 

physical environment of the project.  Climate change could affect project operation through, for 

example, higher temperatures and therefore higher water demands, or more intense rainfall and 

therefore more intense floods, or reduced rainfall and lower water availability.  However, the 

project itself will greatly increase the security of water supply to farmers and improve flood 

control, thereby mitigating against the potential impacts. 

2.3.  LEGAL IMPACTS WORKS  

It is important to understand these policies, legislations and regulations in relations to the three 

phases of construction, operations and decommissioning.  The legislations often specify 

standards with which the project must comply and each stage has been considered to reduce 

lengthy licensing process or public consultation requirements. 
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2.3.1.  The Constitution of Kenya 

The constitution being the supreme law of the land, under Act 35 provided the right to access to 

information in which case where the public are entitled to information while Article 40 describes 

the right to property.  Article 42 and 43 deal with Clean and Healthy Environment to the extent 

to which the present process of EIA must conform to.  Article 56 deals with rights of minorities 

and marginalized groups which the host community are considered to belong.  Chapter 5 deals 

with Land and Environment and Article 66 for any land by regulating the use, the safety and the 

planning among other public interests, or if the development and utilization of the said land is to 

promote public benefit: -  

 

a) The necessity for expropriation is great enough to justify any hardship caused to any 

persons Law for prompt payment of full compensation makes the provision. 

b) The constitution however only provided general guidelines, and detailed procedures for 

land Acquisitions Act in Chapter 295 for private land and Chapter 288 for unregistered 

Community Lands in the new Land Policy 2012. 

2.3.2.  Environmental Management Coordination (Amendment) Act 2015 

The EMCA (Amendment) is an overall legal instrument for managing environmental issues and 

has created several institutions for this management - the key one being the National 

Environment Management Authority (NEMA).  The EMCA provides for establishing 

appropriate legal and constitutional frameworks for sustainable management of the environment 

and natural resources in Kenya.  The EMCA outlines EIA procedures, environmental audits , 

monitoring procedures, and environmental-quality standards.  The Government enacted the 

EMCA to address the ever - growing negative environmental concerns of human activity on the 

environment.  The EMCA also provides for establishment County Environmental Committees 

and a National Environment Complaints Committee.  The law, therefore, gives the public voice 

and a chance to participate in matters related to the environment.  NEMA requires all water 

resources projects-before a license is issued - to undergo an EIA and conduct public disclosure 

involving all the stakeholders.  In addition, an Environmental Management Plan and regular 

environmental monitoring and audits are required.  EMCA mandates NEMA to disseminate 

information on environmental issues to the public through manuals, codes and guidelines. 
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2.3.3. Local County by Laws 

Local authorities, until the advent of the new constitution was in charge of local governance.  It 

had three levels, namely, cities, municipality, county council and urban council.  Municipalities 

and towns are other forms of urban authorities and are generally named after their central town.  

County Counties are essentially rural.  Each district has a maximum of one county council, such 

that they cover all areas not taken up by urban authorities.  Counties are usually named after their 

respected districts, which often bear the same name as the district capital.  Thus counties are 

often named after a major town, but their land area may cover the surroundings, not the town 

itself.  With the enactment of the new constitution, the county counties are now represented by 

the county governments which comprises of several districts together.  The local authorities 

govern by passing a series of by laws that range from public health to licensing of various 

enterprises.  The opinions of the county leadership will shape the implementation of the 

proposed project. The county has also enacted regulation that requires water pans of 50,000 and 

above cubic meters for the county. 

2.3.4.  Waste Management Regulations 2006 

The waste management regulations specify the responsibility of waste generator as follows: 

a) No person shall dispose off any waste on a public highway, street, road, and recreational 

area or any public place expect in a designated waste receptacle. 

b) Any person whose activities generate waste shall collect, segregate and dispose or cause 

to be disposed off such waste in the manner provided for under the regulations. 

c) without prejudice to the foregoing, any person whose activities generates waste has an 

obligation to ensure that such waste is transferred to a person who is licensed to transport 

and dispose of such waste in a designated waste disposal facility. 

2.3.5.  Physical Planning Act (Act CAP 286) 

The Act was promulgated in 1996 and under (section 39) it is concerned with land use and 

development control matters, to ensure orderly and sustainable development.  The statute 

stipulates the procedures of preparation of local shirt and long term physical development plans.  

It also provides procedures for urban renewal or re-development plans.  It aims as guiding the 

development in the whole country irrespective of the land tenure limitations. 

 



  

21 
 

2.3.6.  Building Code 2000 

This by-law recognized the local authorities as the leading planning agencies.  It compels the 

potential developer to submit development application for the approval.  The Local authorities 

are hence empowered to approve or disapprove any plans if they do or don't comply with the law 

respectively. 

2.3.7.  Public Health Act (CAP 212) 

Part IX, section 115, of the Act states that no person /institution shall cause nuisance or condition 

liable to be injurious or dangerous to human health.  Section 116 requires that Local Authorities 

take all lawful necessary and reasonably practicable measures to maintain their jurisdictions 

clean to prevent occurrence of nuisance or condition liable to be injurious or dangerous to human 

health.  Such nuisance or conditions are defined under section 118 and include nuisances caused 

by accumulation of materials or refuse which in the opinion of the medical officer is health is 

likely to harbor rats or other vermin. 

2.3.8.  Local Government Act (CAP 265) 

This Act empowers Local Authorities to prohibit and control the development and use of land in 

the interest of the proper and orderly development of the areas of their jurisdiction. 

2.3.9.  Water Act 2002 

Part II, section 18 of the Water Act 2002 provides for national monitoring and information 

system on water resources.  Following on this, sub section 3 allows the Water Resources 

Management Authority (WRMA) to demand from any person or institutions, specified 

information, documents, sample or materials on water resources.  Under these rules, specific 

records may be required to be kept by a facility operator and the information thereof furnished to 

the authority. 

2.3.10.  Occupations Safety and Health Act (OSHA) of 2007 

Before any premises are occupied, or used as a work place, a certificate or registration must be 

obtained from the Director of Occupational Safety and Health Services.  The Act provides for the 

health, safety and welfare for employees at workplaces.  This shall be considered at the 

construction, implementation and decommissioning phases of the project. 
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2.3.11 HIV/AIDS Prevention and Control Act (No.14 of 2006) 

Part 11, Section 7 requires HIV and AIDs education in the work place. The government is expected to 

ensure provision of basic information and instruction on HIV and AIDs prevention and control to; 

Employees of all Government ministries, Departments, authorities, and other agencies; and, Employees of 

private and informal sectors. The information on HIV/AIDs is expected to be treated with confidentiality 

at the work place and positive attitudes shown towards infected employees and workers. 

During the water pan project implementation, the contractor is expected to create awareness to 

the employees and the local communities on the issues related to HIV/AIDs 

2.3.12 National Gender Policy 2011 

The purpose of this Ministerial Gender Policy is to institutionalize The Kenya National Policy on Gender 

and Development (NPGD), 2000 within the Ministry of Gender, Children and Social Development. It 

articulates the policy approach of gender mainstreaming and empowerment of women. This policy is 

designed to provide a framework for the conceptualization, design, implementation, monitoring and 

evaluation of the Ministryôs programmes. The Ministry of Gender, Children and Social Development is 

guided by the national policy as the national machinery leading gender mainstreaming in the country, 

recognizes that in the past its work has proceeded without a gender policy.  

Since the conception of the project, The County Government has engaged all stakeholder including 

women and the disadvantaged groups as compliance to this policy. Women are also encouraged to 

participate through inclusion to the various committees that the project use to implement the project  

 

 

2.3.13.  Work Injury Benefits Act 2007 

It provides compensation to employees for work related injuries and diseases contracted in the 

course of their employment and for connected purposes.  Every employer must register with the 

Director. 

2.3.14.  Registered Land Act CAP 300 Laws of Kenya 

The registered Land Act Chapter 300 laws of Kenya provides for the absolute proprietorship 

over land (exclusive rights).  Such land can be acquired by the state under the Land Acquisition 

Act in the project area for the purposes of government or community use. 

2.3.15.  Land Adjudication Act Cap 95 Laws of Kenya 

The Adjudication Act Chapter 95 Laws of Kenya provides for ascertainment of interests prior to 

the registration Land Act.  Such an Act of the Laws of Kenya could be applied in case of putting 
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up such proposed community structure/building where public land could be surrendered for 

public use. 

2.3.16.  Land Planning  Act cap 303 

This Act addresses such issues as land allocation and development procedures and it is admitted 

by the Ministry of Lands.  This Act also advocates for efficient utilization of management of the 

land resources available.  The department of lands is mandated to keep records of all lands, 

collect revenues emanating from lands, demarcation of boundaries, solving any arising land 

disputes, issuing land ownership title deeds and monitoring on development undertakings on the 

land.  Under this Act, the local authority before submitting any plans for approval, the owners of 

such land affected should be incorporated into the process.  The land owner's opinions should be 

forwarded so as to minimize conflict.  The proponent should obtain a legal land where the 

project is to be undertaken, has not been adjudicated and is communally owned.  The community 

is the proponent. 

2.3.17.  Wildlife Conservation and Management Act 2013 

This act provides for the protection, conservation, sustainable use and management f wildlife.  

The Kenya Wildlife Service is responsible for the protection of Kenya's indigenous animals, 

plants and habitantôs country wide, the act also provides for the creation of a Wildlife Service 

Training Institute that continues to play an important role in human capacity development.  The  

Proposed project will provide water for wildlife and appropriate conservation measures will be 

undertaken in the catchment to ensure ecological sustainability. 

2.3.18.  Land Act 2012 

It is the substantive law governing land in Kenya and provides Legal regime over administration 

of public and private lands.  It also provides for the acquisition of land for public benefit.  The 

government has the powers under this Act to acquire land for projects, which are intended to 

benefit the general public.  The projects requiring resettlement are under the provision of this 

Act.  In this project there is no requirement for relocation or resettlement of the community 

2.3.19.  Community Land Act, 2016 

This is an act of parliament that effects the administration and management of community land. 

It states that a registered community may by a resolution of the majority members of that 
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community in a general meeting, reserve a portion of the community land for communal 

purposes. 

Subject to Article 40 (3) of the Constitution and the Land Act, no interest in, or right over 

community land may be compulsorily acquired by the State except in accordance with the law, 

for a public purpose, and upon prompt payment of just compensation to the person or persons, in 

full or by negotiated settlement. 

County governments shall hold in trust all unregistered community land on behalf of the 

communities for which it is held. (2) The respective county government shall hold in trust for a 

community any monies payable as compensation for compulsory acquisition of any unregistered 

community land. 

A county government shall not sell, dispose, transfer, convert for private purposes or in any other 

way dispose of any unregistered community land that it is holding in trust on behalf of the 

communities for which it is held. 

For the avoidance of doubt, until any parcel of community land has been registered in 

accordance with this Act, such land shall remain unregistered community land and shall, subject 

to this Act, be held in trust by the county governments on behalf of the communities for which it 

is held pursuant to Article 63(3) of the Constitution. 

The community shall elect between seven and fifteen members from among themselves to be the 

members of the community land management committee as provided in section 15, who shall 

come up with a comprehensive register of communal interest holders.  

In compliance to the Community Land Act, members of the Balambala community held a meeting 

and a resolution was made that the land can be designated for the water pan. Documentation of 

consent by the community leaders is annexed in the report 

2.3.20. World Bank Environmental and Social Safeguard Policies 

WB classifies its projects into four Environmental Assessment categories according to the likely impacts 

on the environment they will have. This classification is as follows (only main conditions mentioned): 

(a) Category A: A proposed project is classified as Category A if it is likely to have significant 

adverse environmental impacts. 

(b) Category B: A proposed project is classified as Category B if its potential adverse 

environmental impacts on human populations or environmentally important areasð including 

wetlands, forests, grasslands, and other natural habitatsðare less adverse than those of 

Category A projects. These impacts are site-specific; few if any of them are irreversible; and 
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in most cases mitigatory measures can be designed more readily than for Category A projects. 

This particular pan falls under category B. 

(c) Category C: A proposed project is classified as Category C if it is likely to have minimal or 

no adverse environmental impacts. Beyond screening, no further EA action is required for a 

Category C project. 

(d) Category FI: A proposed project is classified as Category FI if it involves investment of Bank 

funds through a financial intermediary, in subprojects that may result in adverse 

environmental impacts; this case, in any way, is not applicable to the sub- project. 

 

     2.3.21 The National Irrigation Bil l 2015 

A Bill for An Act of Parliament to amend and consolidate the law relating to sustainable 

development and management of irrigation for the socio- economic development in the country; 

to align existing irrigation laws to the Constitution of Kenya 2010, to repeal the Irrigation Act, 

Chapter 347 Laws of Kenya; and for purposes incidental thereto and connected therewith.  
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CHAPTER THREE  

BASELINE INFORMATION  AND PROJECT ALTERNATIVES  

3.1. BASELINE INFORMATION  

3.1.1. Project Location Area and its Description  

Co-ordinates of area: 0.85372,39069955 

                           Elevation: 200m above sea level. 

It is located at Balambala micro catchment which covers an area of approximately 828.6 

km2. The project beneficiaries who are members of smallholder irrigation schemes in 

Balambala Ward identified improving access to water for production as a major 

intervention in order to achieve KCSAP development objectives especially in the 3 value 

chains of tomato, goat meat and camel milk in Balambala and Kuno Zones. Hence 

rehabilitation of Jarajara /kulan irrigation scheme would ensure that farmersô efforts of 

investing in these value chains yield desired results and are sustainable. Diversification 

options in other crop and livestock enterprises would also be safeguarded, irrigated 

fodder production in the farm schemes along the canal being key to sustaining 

production of camel milk and meat goat enterprises. 

 

3.1.2.  Climate And Agro-Ecological Zone 

The area lies within the Agro-ecological zone 5&6 transition.  It's characterized by very short 

cropping season and mainly suitable for livestock rearing.  The area receives a bi-modal type of 

rainfall with an average of 250-350mm during the long rains (March to May) and 320mm in 

short rains (November to December).  The area is also low lying within an altitude of between 

203m above sea level.  The water sources in the area are mainly from Tana River which is 5km 

away. 

3.1.3.  Soil and vegetation characteristics  

The area has clay, sandy and sandy alluvial soils.  Most soils are fragile with high alluvial 

organic matter for this community practice pastoralist which has caused a lot of land degradation 

due to overstocking and overgrazing by livestock passing through the area in trying to cope with 

climate change risks. 

The vegetation of this area is mostly bushed grasslands and browses of different species.  This 

attracts many livestock herders because of the availability of pasture to browse.  In terms of 

livelihood zones, it is classified under 'livestock all species'. 
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3.1.4.  Livelihood systems 

The main source of livelihood is pastoral livestock production which contributes about 90% of 

income.  Livestock kept is mainly Boran cattle, sheep black Persian breed and gala goats with the 

following population estimates:  cattle 12,000, small stock 20,000, camel 11,000.  The other 

livelihood sources include informal self-help enterprises, micro business, livestock trade and 

dependence on relief food.  The community here uses firewood as a source of power for cooking 

purposes which is causing a lot of deforestation. However, since 1972 the community has been 

growing rice through irrigation on small scale to mitigate loss of major livelihood during draught 

periods 

3.1.5.  Climate Change Challenges 

The major resources found in the micro catchment are soils, water and vegetation; Soils are has 

higher fertility which impacts positively on crop production and livestock keeping.  soil erosion 

is caused by runoff.  Due to prolonged droughts, vegetation cover is poor and therefore the 

velocity of runoff is not reduced leading to soils being carried away.  Water is not adequate in 

the micro catchment owing to prolonged droughts and change of river course thus hindering 

irrigation throughout the year.  People have to travel for long distances in search of this 

commodity.  

3.2.  PROJECT DESCRIPTION  

3.2.1. Project Background 

The irrigation community faced major problem of water supply due to severe drought 

and changes in river courses mainly the intake section which causes the level of water 

inside the river insignificant for irrigation.  The canals have in the past accumulated silt 

at the intake and at various points downstream hampering the flow of water for 

irrigation, livestock and domestic supply in Balambala ward. This may cut off 

production activities for 3 months in a year if desilting is not done when the main River 

Tana flow is low. This has the effect of negatively affecting food supplies within the 

Balambala market centre Against this background, a community resources assessment 

was held involving the community members, and the proposed rehabilitation project was 

chosen as the most feasible option for adaptation to climate change and variability. 
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3.2.2.  Project Justification  

The cyclic drought hazard experienced in the area usually have many negative effects on the 

community main livelihood which is livestock keeping.  Further, the local community also 

encounters shortage of drinking water as a result of river changing the course and sometimes 

treks for over 5kms to get this precious commodity.  The search for water alone normally takes 

over25% of the community time and therefore this limits their participation in engaging in other 

productive roles.  Due to these compelling needs the community prioritized improvement of 

intake section in order to enhance water availability for the community, irrigation and livestock.  

The proposed rehabilitation   will at least guarantee provision of water for 3 critical months of 

the year to the community. 

3.2.3.  Project Objectives 

Main Objective 

To build resilience of the community by enhancing survival of community livestock assets 

through improved access to water as well as to achieve food security, generate incomes, and 

alleviate poverty within the community 

Specific Objectives 

¶ To provide domestic water to projected 600 persons for irrigation. 

¶ To provide water for estimated 5,000 cattle, 9000 small stock, 200 donkeys and 5000 

camel for at least three critical dry months of the year. 

¶ Create employment opportunities along the various crop value chains 

¶ Improve net farm incomes  

 

3.2.4.  Site Ownership 

The land where the project will be located is communally owned and all the community 

members have agreed on the proposed rehabilitation.  A copy of the agreement alluding to the 

fact dully signed by Chief has been annexed in this report. 

3.2.5.  Constructio n Activities  

Major activities will include topographical survey of the existing irrigation project and design of 

new improved changes, equipment and machinery mobilization, canal desilting 20,000m3 in 

capacity, embankment compaction, core trenching, making draw - off system, planting fruit trees 

to act as conservation measures around the intake section, terrace laying and construction in the 
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neighboring farms to conserve the soil from erosion, planting of grass to stabilize the 

embankment and putting up of a fence to protect the intake as well as tree seedlings from 

damage by animals.  The rehabilitated intake will include an inlet and a spill way while the draw 

off system will consist of separate system for humans and livestock.  The draw off system will 

consist of separate water kiosks for humans and trough system for livestock.  Other civil works 

include construction of the new drainage system within the farms.  

3.2.6.  Project Budget 

The budget for the proposed project is Kshs 23,000,000.  (Twenty-three million) 

3.3.  ANALYSIS OF PROJECT ALTERNATIVES  

3.3..1. The No Action alternative 

If the proponent does not undertake the project, there would be various losses and foregone 

opportunities.  The following will arise if the project is not implemented: - 

i. There will be enormous financial losses to the project proponent since he has invested a 

lot of capital in terms of professional and statutory fees as well as existing infrastructures 

ii.  The community's adaptation and resilience for climate change and variability through 

provision of water will be compromised. 

iii.  The statutory bodies, (e.g. NEMA, WARMA) and other professional firms engaged in the 

project would lose out on the potential revenue. 

 

3.2.2. Alternative sources of Water 

Alternative sources of water such as boreholes water is available but this water is salty, 

unpalatable for human use especially for expectant mothers.  The sinking of the boreholes and 

shallow wells was also found unsuitable because the water table is very low and the water is 

salty Causing salinization to the farms.  In addition, use of boreholes and shallow wells as 

sources of water involve water abstraction which is not climate smart and high maintenance 

costs.  Rehabilitation of intake was found most feasible water source for the community because 

it is less costly to maintain and does not involve underground water abstraction. 

 3.3.3.  Alternative Sites  

Given the nature and objectives of the project, the proponents settled on the Jarajara/kulan area 

as the most suitable site for rehabilitation since it is centrally located to serve the entire micro-

catchment.  In addition, the community has invested heavily on irrigation infrastructures. 
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Figure 1 proposed project site topo map 

 

3.3.4. Technology and Procedure  

The project team comprising of the various consultants and professionals will make use of 

recommended technology in the design, construction and operation phases of the project.  The 

team will ensure that the project complies with all stipulated specifications and standards; and 

conforms to the principle of the practice and climate smart compliance. 

3.3.5.  Alternative Materials and Inputs 

Choice of the materials and inputs selected for the project will  based on the stipulated laws, 

standards and specifications as commonly applied in a project of such nature.  The selection of 

materials takes into account design specifications and end user consideration. 

3.3.6.  Scale and Extent  

The scale and extent of this project ensures maximum utility of land as well as satisfaction of the 

project objectives.  The chosen scale and extent are the most feasible given the context and 

operational time frame of the project 
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CHAPTER FOUR 

PUBLIC PARTICIPATION  AND STAKEHOLDER ENGAGMENT  

4.1.  Introduction  

As per the requirements of NEMA regulations, owners and occupiers within the radius of 25km  

of the proposed project and all concerned stakeholders including local community leaders and 

county and sub county officials from line ministries were consulted through social economic 

survey, (see annexed questionnaire) focus group discussions, public barazas and key informant 

interviews. 

 The consultations and investigations examined the project details and its potential impacts on 

the immediate surroundings.  The main aim of engaging the public in this exercise was to: - 

¶ Increase public confidence about the project, 

¶ Obtain local knowledge, 

¶ Incorporate their views into the EIA project report. 

¶ Forward the opinions on the public to the decision makers, 

¶ Resolve conflicts, interest, and 

¶ Promote awareness on the need for an EIA so as to safeguard the environment, 

¶ Inform stakeholders of the project. 

 

All the people interviewed welcomed the project proposal of scheme rehabilitation at the 

selected site.  However, these notwithstanding some issues of concerns were raised as outlined 

below. 

4.2.  Socio economic characteristics of the respondents  

The questionnaire was administered to a total of 10 respondents to gather public views on 

community acceptability and environmental sustainability of the proposed project. 

4.2.1.  Age and Gender Distribution 

Of the respondents 90% were male and 10% were female see (figure 1) Most of the respondents 

were of the age bracket (40-70) years while only 15% were of the (29-39)  year age bracket, this 

shows that most of the sampled population were in their mid-aged individuals.  (see figure 2).  

However, they were well informed on what they need as a community and as individuals. 
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Gender

Male

Female

 

Figure 2 Gender of the respondents 

 

4.2.2.  Education level and Marital Status 

Table below indicates that all the sampled respondents had no formal education and were all 

married.  For the number of children, majority of the households ranged between 6-11 children 

while only one individual did not have any child.  The least number of children per household 

was in the 12-17 bracket with only 15% (see figure 4). 

Table 1Marital Status and Educational Level of Respondents 

Characteristic  Frequency  Percent 

Marital status  20 100 

Educational level  20 100 

 

 

4.2.3.  Social Economic Profile  

In as far as the social economic livelihood for the community is concerned; regular/fulltime 

employment is very weak.  20 out of 30 respondents interviewed indicated that no individual in 

their household was on full time employment this means that the community relies purely on 

livestock keeping as their main source of livelihood as there were very few involved in rice 

irrigation farming or other sources of income. The average income from sale of livestock 

(including cattle, shoats and camel) stands at  300,350 with the maximum annual income at Kshs 

620,000 and the minimum income Kshs 500,000.  The proposed project will therefore play a 



  

33 
 

significant role in providing water for livestock and irrigation which is the mainstay of the 

community livelihood and thus improve the economic situation of this community. 

4.3.  Community perception of the proposed project 

The survey results indicated that 100% of the respondents were aware of the project and would 

be affected positively by its implementation. 

4.3.1.  Distance to the project site  

As illustrated in figure 6, majority of the community members 60% of who were interviewed live 

between 2-5km away from the proposed project site.  Majority of the community members who 

were consulted therefore were in vantage point in understanding and experiencing the positive 

and negative impacts of the proposed development activity. 

4.3.2.  Impacts of the rehabilitation  Phase of the Project  

4.3.2.1.  Positive Impacts 

All respondents agreed unanimously that the proposed project will have positive impacts (see 

figure 5).  The broad positive impacts were identified by the community as:  Increased job 

opportunities at 75%, increased cash flow 15% and increased businesses tallied at 10% (see 

figure 7). 
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Figure 3 Positive socio-economic environmental impacts at construction stage 
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4.3.2.2.  Negative impacts 

The community also felt that the proposed project would also have some negative effects at the 

construction phase which they felt were manageable if advised properly.  The negative impacts 

identified and rated as significant by the community members at this stage was land use change 

tallied at 100% of the responses. 

The respondents were further asked to make suggestions on measures that the developer should 

put in place during this phase of the project.  The following are some of the community views: - 

ü Relocation of some of the community watering points. 

ü Employment of competent staff and employees so as to reduce or avoid accidents risks. 

ü Ecosystem sensitive areas to be preserved as most respondents advocated for 

afforestation around the intake area.  

 

4.3.3.2. Negative Impacts 

Broadly the Community felt that negative impacts are bound to occur but are equally easy to 

mitigate if advises accordingly.  The most highly rated impact included conflicts between and 

within communities 45% with a count of 9 followed by increased demand for land making it 

unaffordable, having a count of 5 representing 25%, gender equity conflicts with a count of 5 

representing 25% and lastly increase in the local population represented at 5% with only one 

count (see fig. 9).  These negative impacts must be mitigated against both at rehabilitation and 

operational phases of the project. 

 

The respondents were further asked to make suggestions on measures that the developer should 

put in place during this phase of the project.  The following are some of the views: 

ü Enable the formation of strong representative committee to be able to handle any 

conflicts that may arise in relation to the project. 

ü Ensure proper structures are put in place to avoid health risks such as drowning and curb 

the spread of diseases such as malaria, pests 

ü Ensure gender inclusivity and representation. 
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ü Figure 4 Negative socio-economic environmental impacts at operational stage 

 

4.3.3.  Impact at the operational stage  

4.3.3.1.  Positive Impacts 

 As shown in figure 7 below, the positive social economic and environmental impacts identified 

and rated as significant by the community included the main objective of the proposed project 

which is provision of water (90%) and the subsequent promotion of crops growth and livestock 

production (5%).  Further, appreciation in the value of land at (5%) decreased incidences of 

water borne diseases and enhanced livelihoods were not identified and rated as significance 

impacts by the respondents. 
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Figure 5 Positive socio-economic environmental impacts at construction stage 

 

4.4. Past livestock keeping history and challenges faced 

All the respondents were involved in livestock keeping as it was their community's way of life 

culturally. However, this was not devoid of challenges as the most significant challenge 

identified by the respondents was water scarcity at 90% followed by lack of pasture at 10% (See 

Fig. 10).  On whether the implementation of the community rehabilitation project will solve the 

main challenges mentioned above, the responses were positive as evidenced in Fig 11 below.  

35% indicated missing in the figure is representative of a count of 7 respondents who did not 

answer the question. 

Challenges

water scarcity

lack of pasture

 

Figure 6 challenges faced as a livestock keeper  
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Figure 7 Impacts of project implementation to livestock keepers 

 4.5.  Stake Holders Participation  

In the subsequent consultation and participation, a public baraza meeting (plate 1) was held to 

triangulate the opinion of the feasibility and sustainability of the proposed project.  Relevant 

county and sub county heads of departments, area chief and sub- chiefs and other interest groups 

were consulted in a focused group discussion session.  A list of experts and stakeholders 

consulted and their views considered has been annexed in this report. 

 

The following are some of the views and observations emanating from stakeholdersô meetings: 

ü It was proposed that after the rehabilitation a good management system put in place to 

avoid conflicts of the accessibility of the water from the main intake among the 

community members.  In addition, a fence to be constructed around the intake and a gate 

to avoid accidents and preserve the catchment. 

ü Community members should be capacity built on management of the scheme to foster 

cohesion and avoid conflicts. 

ü Drinking water from the scheme should be in designated areas 

ü The proposed project would increase food security.  The area is situated in a very dry 

climatic condition. 

ü It was also proposed that a water trough for the livestock to be built away from the intake 

to avoid cattle drinking inside the intake. 

ü It was also suggested that various tree species to be planted round the intake.\ 
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Conclusion  

The concerns and opinions of the community and all stakeholders were used in preparation of 

environmental management plan and where appropriate mitigation measures were recommended. 
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CHAPTER FIVE  

POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS  

5.1. Identification and Prediction  

5.1.1. Introduction  

The environmental baseline information collected and the project description discussed from the 

basis for impact identification and evaluation.  These impacts could be either positive or negative 

and have been identified in all phases of the proposed project cycle. 

5.1.2. Positive Impacts 

5.1.2.1. Rehabilitation Phase 

Job Creation  

Several people will get jobs and more so at the construction phase hence improving their 

livelihoods.  This impact should be enhanced by giving consideration to local unemployed youth 

in the project area. 

Incr eased Business  

There shall be high demand for materials to be used in building at the construction phase hence a 

benefit to the sellers of such materials both locally and beyond.  In addition there will be an 

opportunity for locals to do small businesses such as food vending among others. 

Increased cash flow 

Due to recruitment of workers during the construction there will be circulation of money 

between workers and other several informal businesses such as food vendors who benefit 

directly from the workers.  Outsiders will also be involved in the construction phase and these 

wil l bring in money and use in the local area. 

 

5.1.3. Negative Impacts  

Noise pollution  

The construction works on site will most likely have noise pollution due to the moving machines 

(mixers, excavators, communicating workers), incoming heavy trucks to deliver construction 

materials, workers to site and other normal construction activities.  This may prove to be a 
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potential source of disturbance to the surrounding neighbours and a health hazard to workers 

themselves. 

Loss of biodiversity/habitant  

The clearing of the vegetation from the site to create access to road and give way to the 

excavation of the canal and intake and associated structures will lead to the loss of habitat for 

various flora and fauna, and subsequently, loss of these organisms.  This may also interfere with 

paths which act as habitants for micro organisms, insects and other small pestas well as the 

crocodile dam within the intake area. 

Work related risks and accidents  

This may result from increased movement of vehicles delivering materials to the project site as 

well as vehicles of visiting contractors inspecting construction work.  Also, during construction, 

there will be increased dust, air and noise pollution.  These are considered as negative impacts as 

they significantly lower the quality of environment.  The residents and work force involved 

would be more subjected to these environmental hazards.  Food is provided by mobile 

individuals most of which operates without licenses.  This can compromise health of the workers 

especially if such foodstuffs are prepared in an unhygienic conditions. 

Workers are also likely to be predisposed to accidents and injuries through handling of 

construction equipments, crocodile infested dam and materials. 

Disturbance and ecosystem sensitive area 

Intake rehabilitation will  disturb  the ecosystem of the project area by exacerbating loss of the 

soil which has already been loosened  to high temperatures and tramping by grazing animals.  

There will also be loss of important plant species which may not re-establish themselves due to 

prevailing harsh agro climatic conditions. Also loss of crocodile lake around the intake area as a 

result of water diversion. 

 

Alteration of catchment water flow  

The construction of the intake can lead to reduced water flow downstream.  Thus may affect 

recharging of important water bodies such as wetlands and other natural water bodies including 

the community that relies on water from the diverted stream. 
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Exhaust emissions  

Exhaust emissions are likely to be generated during the construction period by the various 

construction machinery and equipment, Motor vehicles used to mobilize the work force and 

materials for construction may potentially impact on air quality by emitting pollutants through 

gaseous exhaust emissions. 

 

Soil Erosion 

Excavation will loosen the soil making it susceptible to wind and water erosion. 

 

5.1.2.2.  Positive impacts in operational phase  

Provision of water  

ü The project will provide water for livestock and irrigation use during the dry season.  

This will minimize livestock losses and movement in search of water. 

ü The rehabilitation of the canal will  provide water for rice production throughout the year. 

ü Water   from the intake will be used for domestic use during the drought season and 

reduce the time spent by women in long distance travels in search for water. 

Appreciation in value of land 

Rehabilitation will lead to irrigation of the surrounding areas leading to added value to land. 

 

Decreased incidences of water borne diseases 

Availability of adequate water for domestic use will curb spread of water borne diseases which 

otherwise result from use of dirty water during periods of unavailability and scarcity of the 

resource. 

 

Enhanced livelihoods 

Upon commissioning proposed project shall enhance livelihoods through increased food security 

resulting from increased livestock and crop production, as well as increased income generation 

through related entrepreneurship activities. 
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Negative socio economic and environmental impacts of the operation phase 

Increase in demand for  land/increase in local population  

The availability of water from the proposed rehabilitation of intake will lead to increased demand 

for land around the project area for settlement and farming.  This may result into scramble for 

land and consequently, conflicts may arise within the community members. 

 

Increase in health risks as well as increase in habitants for pests such as crocodiles, hippos 

and aquatic insects such as mosquitoes. 

Presence of water in the area may create conducive environment for thriving and spawning of 

aquatic pests such as mosquitoes, other aquatic insects and vertebrates.  Also, accidents may 

occur during the operational phase as children and livestock may fall into the rehabilitated 

canals.  Pollution of water from unmanaged catchment may lead to spread of water borne 

diseases such as typhoid and cholera.  These may pose health risks and hazards to community 

members and livestock.  

 

Conflicts between or within communities related to the control of the water. 

Competing interests among the community members on the use of water resources provided by 

the intake may bring about gender related conflicts.   

Gender equity conflicts  

Discrimination of one gender by the other hand in the use of water resources provided by the 

water pan may bring about gender related conflicts. For example, our gender may prefer to use 

the water for small scale irrigation and for domestic activities while the other gender may prefer 

that the water is used solely for watering livestock and rice production. 

5.2. Decommissioning phase 

5.2.1. Positive impacts  

Upon decommissioning of the proposed project site will be carried out to restore the site to its 

original statuses or to a better state than it was originally. 

This will include replacement of topsoil and re-vegetation, which will lead to improved visual 

quality of the area.   
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For demolition to take place properly and in good time, several people will be involved.  As a 

result several employment opportunities will be created for the demolition staff during the 

demolition phase of the proposed project. 

 

5.2.2. Negative Impacts 

The demolition works will lead to significant deterioration of the acoustic environment within 

the project site and the surrounding areas.  This will be because of the noise and vibration that 

will be experienced as a result of demolishing the proposed project. 

 

Demolition of the irrigation infrastructure will result in large quantities of solid waste.  The 

waste will contain the materials used in the construction.  Although demolition waste is generally 

considered as less harmful to the environment since they are composed of inert materials, there is 

growing evidence that large quantities of such waste may lead to release of certain hazardous 

chemicals into the environment.  Large quantities of dust will be generated during demolition 

works.  This will affect demolition staff as well as the neighboring residents. 
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CHAPTER SIX  

6.0  IMPACT MI TIGATION AND M ANAGEMENT  

6.1  INTRODUCTION   

Several impacts have already been highlighted in the preceding chapters.  It is critical that they 

are adequately mitigated for the sustainability of the project.  The summary of the adverse 

environmental impacts and mitigation measures is given in Table 1. 

6.2.  MITIGATION MEASURES  

6.2.1. Occupational Health and safety 

Incidences, accidents and dangerous occurrences to construction workers and community will be 

mitigated through: - 

¶ Provision of education and awareness on health and safety issues, complete with health 

and safety procedures. 

¶ Development, documentation and prominent display of an appropriate safety health 

equipment (SHE) policy for construction works. 

¶ Enforcement and adherence to safety procedures and preparation of contingency plan for 

accident response. 

¶ Strict adherence to the project design plans and specifications to avoid collapse of the 

structures and consequential injury. 

¶ Provision of adequate drinking water and onsite sanitation facilities to avoid waterborne / 

water-based diseases. 

¶ Employment of well trained and authorized persons to operate construction equipment. 

¶  Ensuring that only site workers that have received safety awareness briefing shall be 

allowed on site and: 

¶ Use of personal protective equipment (PPE) during the construction phase of the project, 

these shall include working boots, overalls, helmets, dust masks, goggles, earmuffs, and 

gloves depending on the individual workers assignment. 

¶ For steep grounds and surfaces; warning signs will be strategically placed  

¶ Capacity build of the beneficiaries on occupational health and safety measures (OHS) 

¶ Fence of the intake to control movement of animals and children. 
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6.2.2. Noise Vibrations  

¶ Noise and vibrations shall be mitigated by: 

¶ Sensitizing construction vehicle drivers and machinery operators to switch off engines or 

machinery not being used. 

¶ Ensuring that construction machinery is kept in good condition to reduce noise generation. 

¶ Ensuring that workers wear ear muffs and other personal protective equipment. 

¶ Undertaking loud noise and vibration level activities during off peak hours (between 8.00 

am and 5.00 pm) 

6.2.3.  Dust Generation  

¶ Dust generation shall be mitigated through. 

¶ Erection of dust screens  

¶ Sprinkling of water on dry/dusty surfaces regularly  

¶ Reuse of waste water to sprinkle at the site so to reduce excessive dust. 

¶ Adherence to personal protective clothing such as dust masks. 

¶ Ensuring strict enforcement of onsite speed limit regulations and  

¶ Planting grass and other vegetation during the operation stage. 

6.2.4  Exhaust Emission  

¶ To mitigate exhaust emissions, it will be mandatory to: 

¶ Ensure machines and vehicles are properly and regularly maintained  

¶ Discourage machine operators and drivers from unnecessary revving an idling. 

¶ Limit construction traffic movement and operations to efficient and necessary activities. 

¶ Sensitize construction drivers and machinery operators to switch off engines when not 

being used. 

6.2.5. Soil Erosion  

¶ Provision of soil conservation structures on erosion prone areas of the catchment to 

control occurrence of soil movement. 

¶ Avoid unnecessary movement of soil materials from the site. 

¶ Good management of the run/off storm water to reduce its impact on loose soil. 
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¶ Control construction activities especially during rainy /wet conditions. 

¶  Landscaping resurface open areas after completion of the project and introduce 

appropriate vegetation, especially along the main canal embankments 

¶ Capacity build the community on conservation measures and other sustainable practices. 

¶ Develop a tree planting program in the catchment of the water pan. 

6.2.6.  Clearance of vegetation and loss biodiversity  

¶ Careful planting of the route for transport of materials and equipment to the project site, 

maximizing use of the existing access roads and minimizing the need for creating a route 

traversing crucial biodiversity. 

¶ Avoid locating temporary construction facilities such as building materials in thickly 

vegetated areas. 

¶ Re-vegetation of disturbed areas and slopes using indigenous and multipurpose species of 

trees, shrubs, and grasses within the project area and along access roads. 

6.2.7.  Water quality and siltation of the water traps  

¶ Plant grasses and other plants in the catchment area to minimize siltation, erosion and 

transport of pollutants to the intake area. 

¶ Stabilize the canal embankments with grass and other suitable vegetation to avoid 

collapsing off. 

¶ Sensitize the community on construction and use of sanitary facilities at their homes and 

around at the project site. 

¶ Provide and enforce the use of the trough system to avoid trumping of water banks by 

cattle causing collapse of embankments, siltation of the intake and contamination of the 

water. 

¶ Periodic monitoring of the water quality. 

¶ Encourage the community to mobilize resources/work with other development partners to 

acquire and install water tanks for storage and treatment of water before use for drinking. 

¶ Ensure regular desilting of the canal to make sure that the intake is not silted up. 

¶ Installation of watering point outside the intake area 
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6.2.8.  Security 

Security is a prerequisite for any development.  During construction, security is very important in 

any site.  This ensures that materials are in order.  It also controls movement within the site 

especially for the intruders who might be injured by the materials.  The following measures 

should be put into place: 

 

¶ Construction of a site house to store and safe guard construction material. 

¶ Security guards should be deployed to guard the construction materials site to keep away 

the intruders and control movement. 

¶ The local community should be involved, especially in provision of security and labour. 

¶ Contractor should provide adequate security during the construction period when there 

are not workers on the site. 

6.2.9.  Conflicts  

¶ Constitution of a committee from the community to oversee smooth, harmonious and 

sustainable utilization of the water resource. 

¶ Provision of troughs for different water uses to minimize conflicts emanating from 

competing uses of the water resource. 

¶ Capacity build the community on conflict resolution. 
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Table 2 Summary of Impacts and Mitigation Measures 

Project Phase  Possible 

Impacts  

Mitigation Measures  

 

 

 

 

 

 

 

 

 

rehabilitation  

Soil erosion  ¶ Avoid unnecessary movement of soil materials from the site 

¶ control construction activities especially during rainy /wet conditions  

¶ Stabilize embankments by compacting and planting appropriate grasses 

Noise and 

vibration  
¶ Sensitizing construction vehicle drivers and machinery operators to switch off engines or machinery 

not being used. 

¶ Ensuring that construction machinery is kept in good condition to reduce noise generation. 

¶ Ensuring that workers wear ear muffs and other personal protective equipment. 

¶ Undertaking loud noise and vibration level activities during off peak hours (between 8.00 am and 

5.00 pm) 

 

Dust 

generation  
¶ Erection of dust screens  

¶ Sprinkling of water on dry/dusty surfaces regularly  

¶ Reuse of waste water to sprinkle at the site so to reduce excessive dust. 

¶ Adherence to personal protective clothing such as dust masks. 

¶ Ensuring strict enforcement of onsite speed limit regulations and  

¶ Planting grass and other vegetation during the operation stage. 

 

Exhaust 

emissions  
¶ Ensure machines and vehicles are properly and regularly maintained  

¶ Discourage machine operators and drivers from unnecessary revving an idling. 

¶ Limit construction traffic movement and operations to efficient and necessary activities. 

¶ Sensitize construction drivers and machinery operators to switch off engines when not being used. 
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 Occupational 

health and 

safety 

¶ Provision of education and awareness on health and safety issues, complete with health and safety 

procedures. 

¶ Development, documentation and prominent display of an appropriate safety health equipment (SHE) 

policy for construction works. 

¶ Enforcement and adherence to safety procedures and preparation of contingency plan for accident 

response. 

¶ Strict adherence to the project design plans and construction rules to avoid collapse of the structures 

and consequential injury. 

¶ Provision of adequate drinking water and onsite sanitation facilities to avoid waterborne / water-based 

diseases. 

¶ Employment of only trained and authorized persons to operate construction equipment. 

¶  Ensuring that only site workers that have received safety awareness briefing shall be allowed on site 

and: 

¶ Use of personal protective equipment (PPE) during the construction phase of the project, these shall 

include working boots, overalls, helmets, dust masks, goggles, earmuffs, and gloves depending on the 

individual workers assignment. 

¶ For steep grounds and surfaces; warning signs will be strategically placed  

Security ¶ Construction of a site house to store and safe guard construction material. 

¶ Security guards should be deployed to guard the construction materials site to keep away the intruders 

and control movement. 

¶ The local community should be involved, especially in provision of security and labour. 

¶ Contractor should provide adequate security during the construction period when there are not 

workers on the site. 

Change in 

land use  
¶ Planting of pastures grass and trees at intake embarkment and canals 

 Clearance of 

vegetation 

and land 

biodiversity  

¶ Careful planting of the route for transport of materials and equipment to the project site, maximizing 

use of the existing access roads and minimizing the need for creating a route traversing crucial 

biodiversity. 

¶ Avoid locating temporary construction facilities such as building materials in thickly vegetated areas. 

¶ Re-vegetation of disturbed areas and slopes using indigenous and multipurpose species of trees, 

shrubs, and grasses within the project area. 

 Operation 

phase 

Water 

quality and 

siltation  

¶ Plant grasses and other plants in the catchment area to minimize siltation, erosion and transport of 

pollutants at intake. 

¶ Stabilize the water pan embankments with grass and other suitable vegetation to avoid collapsing off. 
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¶ Sensitize the community on construction and use of sanitary facilities at their homes and around at the 

project site. 

¶ Provide and enforce the use of the trough system to avoid trumping of water banks by cattle causing 

collapse of embankments contamination of the irrigation structures. 

¶ Periodic monitoring of the water quality. 

¶ Encourage the community to mobilize resources/work with other development partners to acquire and 

install water tanks for storage and treatment of water before use for drinking. 

¶ Installation of silt trap. 

¶ Ensure regular desilting of the intake to make sure that the pan is not silted up. 

¶ Use of clean energy mainly solar to draw water from the water pan 

Conflicts  ¶ Constitution of a committee from the community to oversee smooth, harmonious and sustainable 

utilization of the water resource. 

¶ Provision of troughs for different water uses to minimize conflicts emanating from competing uses of 

the water resource. 

¶ Capacity build the community on conflict resolution. 

Occupational 

health and 

occupational 

safety  

¶ Capacity build the beneficiaries on occupational health and safety measures (OHS) 

¶ Fence of the water pan to control movement of animals and children. 

Soil erosion  ¶ Provision of soil conservation structures on erosion prone areas of the catchment to control 

occurrence of soil movement. 

¶ Avoid unnecessary movement of soil materials from the site. 

¶ Good management of the run/off storm water to reduce its impact on loose soil. 

¶ Control construction activities especially during rainy /wet conditions. 

¶  Capacity build the community on conservation measures and other sustainable practices. 

¶ Develop a tree planting program in the catchment of the water pan. 

 

 

 

 

Drowning of 

livestock and 

human 

Fencing of the intake and main canals by both natural and artificial fence 

Decommissioning 

phase 

Demolition 

works  

Filling up 

works  

¶ Flatten the embankment and fill up the previously excavated area with soil   

¶ rehabilitate of the area by planting appropriate plants  

¶ Establish an environmental Desk within the community project management team 
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CHAPTER SEVEN 

ENVIRONMENTAL MANAGEMENT  PLAN (EMP)  

The environmental management plan will invol ve implementing the suggested mitigation 

measures for the predicted significance environmental impacts for each stage of the project 

cycle.  More information on EMP is given in Table 2. 

7.0.  ENVIRONMENTAL MANAGEMENT MONITORING PLAN  

7.1 Introduction  

The proponent of the proposed project acknowledges the fact that the project activities will have 

some impacts on the biophysical environment, health and safety of the members of the public, 

social economic wellbeing of the local residents.  Thus, the main focus will be on reducing the 

negative impacts associated with the project activities through a programme of continuous 

monitoring and improvement. 

 

An environmental management / monitoring plan has been developed to assist the proponent in 

mitigating and managing environmental impacts associated with the life cycle of the project.  

The EMP has been Developed to provide a basis for an environmental management system 

(EMS; ISO 14001 Principles) for the project.  It is noteworthy that the key factors and processes 

may change through the life of the project and considerable provisions have been made for 

dynamism and flexibility of the EMP, as such, the EMP will be subject to a regular regime of the 

periodic review. 

 

The table below is the core of this EMP for the planning. Rehabilitation of the scheme, 

operational and decommissioning phases of the proposed project respectively.  In general, the 

tables outline the potential safety, health and environmental risks associated with the project and 

detail all the necessary mitigation measures, their financial costs, as well as the persons 

responsible for their implementation and monitoring.  The EMP will be used as checklist in 

future environmental audits. 
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Table 3 Environmental management plan 

Possible Impacts Mitigation Measures  Time Schedule  Cost Estimates 

(Kshs) 

Responsibility  

General exposure of 

workers to 

occupational health 

and safety risks  

¶ Development of Health and safety plan  Before 

rehabilitation work 

starts for the 

contractor; and 

before operation 

starts for the 

proponent  

3000 Contractor and 

proponent 

respectively  

Drowning of human, 

livestock and wildlife  
¶ Fencing of the area  Immediately the 

project begins 

1,500,000 Contractor and 

community 

Exposure to risky 

equipment  
¶ Create health and safety awareness among all 

workers  

¶ provide appropriate PPE  

Upon engagement 

for the contractor  

5000 Contractor  

Siltation of the canals 

and intake section 
¶ implementation of the engineering designs 

¶ regular desilting after siltation 

During 

construction 

10,320,000 Contractor and 

proponent 

Conservation work  ¶ Provision of soil conservation structures on 

erosion prone areas of the catchment to 

control occurrence of soil movement. 

¶ Avoid unnecessary movement of soil 

materials from the site 

¶ Good management of the run/off storm water 

to reduce its impact on loose soil 

¶ Control construction activities especially 

during rainy /wet conditions 

¶ Re-surface open areas after completion of the 

project and introduce appropriate vegetation, 

especially along the water pan embankments 

¶ Capacity build the community on 

conservation measures and other sustainable 

practices. 

¶ Develop a tree planting program in the 

catchment along the river intake area 

During 

construction and 

operation  

1,700,000 Contractor and 

proponent, ministry 

of environment 
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¶ Construction of the embankment with 

selected soils and proper compacting.  

Dust Generation  ¶ Erection of dust screens  

¶ Sprinkling of water on dry/dusty surfaces 

regularly  

¶ Adherence to personal protective clothing 

such as dust masks. 

¶ Ensuring strict enforcement of onsite speed 

limit regulations and  

¶ Planting grass and other vegetation during the 

operation stage on canal embarkment 

During 

rehabilitation and 

operation  

20,000 Contractor and 

proponent  

Noise generation  ¶ Sensitize workforce including driverôs 

construction vehicles  

¶ put up signs to indicate construction activities  

¶ maintain all equipment workers in the vicinity 

of high-level noise to wear safety and 

protective gear 

During 

construction  

10,000 Contractor  

Exhaust emissions  ¶ ensure machines and vehicles are properly 

and regularly maintained  

¶ Discourage machine operators and drivers 

from un necessary revving and idling  

¶ sensitize construction drivers and machinery 

operators to switch off engines when not 

being used  

During 

construction  

5,000 Contractor  

Water quality 

management  
¶ Plant grasses and other plants in the 

catchment area to minimize siltation, erosion 

and transport of pollutants to the water pan. 

¶ Stabilize the canal embankments with grass 

and other suitable vegetation to avoid 

collapsing off. 

¶ Sensitize the community on construction and 

use of sanitary facilities at their homes and 

around at the project site. 

¶ Provide and enforce the use of the trough 

During 

construction and 

operatiom  

200,000 Contractor during 

construction and 

proponent  
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system to avoid trumping of water banks by 

cattle causing collapse of embankments, 

siltation of the canal and intake  

¶ Periodic monitoring of the water quality from 

upstream for chemical from rice farms. 

¶ Encourage the community to mobilize 

resources/work with other development 

partners to acquire and install water tanks 

domestic use 

Security  ¶ Construction of a site house to store and safe 

guard construction material. 

¶ Security guards should be deployed to guard 

the construction materials site to keep away 

the intruders and control movement. 

¶ Involve local community should be involved, 

especially in provision of security and 

labour. 

¶ Contractor should provide adequate security 

during the construction period when there are 

not workers on the site. 

During 

construction  

120,000p.a Contractor during 

operation and 

community. 

Clearance of 

vegetation and 

biodiversity  

¶ Careful planting of the route for  transport of 

materials and equipment to the project site, 

maximizing use of the existing access roads 

and minimizing the need for creating a route 

traversing crucial biodiversity. 

¶ Avoid locating temporary construction 

facilities such as building materials in thickly 

vegetated areas. 

¶ Re-vegetation of disturbed areas and slopes 

using indigenous and multipurpose species of 

trees, shrubs, and grasses within the project 

area and along access roads. 

¶ Develop a tree planting program in the 

catchment area 

 

During 

construction and 

operation  

 Contractor during 

construction and 

community 
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Conflict  ¶ Constitution of a committee from the 

community to oversee smooth, harmonious 

and sustainable utilization of the water 

resource. 

¶ Provision of troughs for different water uses 

to minimize conflicts emanating from 

competing uses of the water resource. 

¶ Capacity build the community on conflict 

resolution. 

Construction and 

operation  

20,000 Contractor and 

proponent  

Noncompliance to 

environmental and 

other requirements 

self-auditing of 

environmental health 

and safety concerns  

¶ set up self-audit teams  

¶ conduct annual environmental self-audits and 

submit report to NEMA  

¶ Undertake collective and preventive actions 

and recommended improvements  

Construction and 

during operation 

20,000 Contractor and 

proponent 

Demolition waste  ¶ All machinery, equipment structures and 

partitions that will be used for other purposes 

must be removed and recycled /reused as far 

as possible  

¶ all foundations must be removed and recycled 

reused or disposed of at a licensed disposal 

site 

¶ where recycling / reuse of the machinery, 

equipment structures, partitions and other 

demolitions waste is not possible, the 

materials should be taken to a licensed waste 

disposal site 

Decommissioning 

stage  

20,000 Contractor and 

proponent 

Site degradation  ¶ Implement an appropriate re vegetation 

programme to restore the site to original 

status  

Decommissioning 

stage  

10,000 Appointed 

decommissioner  

Human wildlife 

conflicts  
¶ Engage KWS local office for assistance  Ongoing in all 

project areas 

 Contractor and 

proponent 
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CHAPTER EIGHT  

8.0. DECOMMISSONING PLAN 

It is necessary to outline basic rehabilitation measures that will be required to be undertaken once the project 

becomes old and demolition becomes inevitable.  To this end, the table No 3 below outlines the basic 

principles, which need to be adhered to during the rehabilitation process.  It should however be noted that 

such principles should not be viewed in isolation but rather as an extension of all actions identified in the 

operation phase.  It should be noted that the sites need to be rehabilitated to a state that is equivalent or better 

than the original condition. In addition, the following should be taken into consideration; 

 

i. Landscaping of open areas should be fine.  Such areas should be sealed from pits and the depressions 

and vegetation introduced. 

ii.  All waste materials should be cleared and removed from the site and dispersed appropriately.  There 

should be no such materials as wood, naked electrical wires, glass stones, scrap metals. 

iii.  General rehabilitation of any excavated areas; quality, vegetation should be introduced to add some 

aesthetic value to the site.  This should be watered regularly. 

iv. The structures should be cleared and rubbed of any dust particles 

v. All construction equipment and plants removed and the old ones sold to the respective scrap materials 

handlers. 

vi. The community should be pre- warned just before decommissioning and advised to seek water supply 

elsewhere. 

Other details for decommissioning plan are given in table 4. 
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 Table 4 Details of decommissioning plan 

Activi ty/ issue  Action required  Responsible party  Frequency  

EIA  Water pan project decommissioning 

EIA  

Proponent and NEMA  Once - off  

Design  Water pan project decommissioning 

design 

Appointed 

decommissioner  

Once - off 

Filling of excavated 

area disposal 

Fill up Appointed 

decommissioner 

Once - off 

Clean up Clean up and rehabilitate of the site  Appointed 

decommissioner 

Once - off 

Rehabilitation  Areas under rehabilitation must be 

demarcated with danger tape to 

prevent vehicular and human 

access.  Refill the sites and re-

vegetate the land 

Appointed 

decommissioner 

Once - off 

Removal of materials  All materials to be removed in all 

an appropriate manner 

Appointed 

decommissioner 

Once - off 

Monitoring  Post decommissioning monitoring  Proponent /NEMA Once - off 
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CHAPTER NINE  

CONCLUSIONS AND RECOMMENDATIONS  

It is clear that the requirements of the terms of reference have been addressed through the literature review, 

field study, description of baseline environmental conditions, potential impact assessments and mitigation 

measures, and environment management and monitoring plan.  The information obtained adequately describes 

the salient ecological and social economic features at the study area and the impacts of the proposed project. 

 

The EIA study has shown that the implementation and operation phases of the proposed project will have 

positive impacts to the area and the county at large.  The positive impacts will include availability of adequate 

water for domestic, livestock and irrigation use, decrease in water borne diseases, increased agricultural 

activities and consequently enhanced livelihoods of the people among others. 

 

Although the proposed development will enhance the livelihoods of people in the area and increase their 

resilience against climate change and variability, there are environmental concerns that will be associated with 

its implementation.   The proposed project will cause some negative impacts such as change in land use, 

preponderance of insects' and pests such as mosquitoes, clearance of vegetation and risks of accidents among 

others.  Hence the need to identify any negative environmental impacts of the project, during the early stages 

of planning and design.  This strategy will ensure sustainable execution and protection of the environment 

from any negative impacts as well as to enhance conservation of nature in a sensitive manner; and guaranteeing 

a respectful and fair treatment of all people working on the project and general public without causing a 

nuisance to the neighborhood. 

 

In order to alleviate the negative impacts that may emanate from the implementation of the proposed project, 

the proposed mitigation measures will be implemented during construction, operation and decommissioning 

phases.  This will ensure that environmental management strategies are incorporated at every stage of the 

implementation phase and thus the perpetual co-existence of the proposed project with the environment during 

the operation phase. 

 

It is thus recommenced that the project be allowed to go ahead provided  that the outlined mitigation measures 

are fully implemented.  The key objective should be geared towards minimizing the occurrences of impacts 

that have the potential to degrade the environment.  This will be (effectively) overcome through close 

implementation of the recommended Environmental Management Plan (EMP) .  The project proponents will 
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need to work closely with the environmental experts including NEMA and the local community to enhance the 

full implementation of this study as outlined below: - 

 

Recommendations for the prevention and mitigation of negative potential impacts are as follows: - 

i. That the canal and intake should be fenced off to forestall risks of children and animals drowning. 

ii.  All the unskilled labour required in the project implementation should come from the local community. 

iii.  A management committee should be constituted from the community and capacity built on effective 

running of the project to ensure sustainability.   

iv. Separate point for watering of animals should be put in into place, away from where the community 

will  be drawing water for domestic use. 

v. A water tank should be put in place to collect water for domestic using gravity flow. 

vi. Drinking water from the water pan should be treated. 

vii.  Irrigation of pasture and crops, especially mangoes can be done using water from the canals. 

viii.  Consider use of the water from the canal in fish farming. 

ix. Use trough system in watering the animals to avoid animals trumping in the canals  

x. Measures should be put in place to avoid the seasonality of the water pan 

xi. Conservation measures in form of planting of multi- purpose climate resilient trees and grass should be 

undertaken in the catchment. 

xii.  The canals should be equipped with silt trap to avoid siltation (gabions) 

 

The contractor and the proponent will implement the proposed mitigation and monitoring plan in order to 

protect the environment from any negative impacts.  In view of the above recommendations, NEMA should 

issue an EIA license for the proposed project.  
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ANNEXES 

Annex 1: LEAD EXPERT CERTIFICATE   
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Annex 2: EXPERT LICENCE   

 

 



  

63 
 

ANNEX 3 ïENGINEERING DESIGNS 

 1-Lay- out canal profile-one 

 

2-Lay- out canal profile-two 
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3-Lay- out canal profile-three 
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4-Lay- out canal profile-four 

 

 

5-Lay- out canal profile-five 
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6-Lay- out canal profile-six 

 

 

7-Lay- out canal plan 
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1-lyout rising profile one 

 

2-lyout rising profile two 
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3-lyout rising plan 
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Annex 4: THE BILLS OF QUANTITIES FOR JARAJARA/KULAN SCHEME  YEAR 2019 

S/N
o. 

ACTIVITY DESCRIPTION UNITS QUAN
TITY 

 RATE   TOTAL    

      

 Kshs.   Kshs.    

1.1 EA carry out environmental 
audit 

days 12            
33,200  

398,400 

  

1.2  SURVEYING 
,TOPO MAP 
ANDengineeri
ng design 

production of engineering 
drawing 

days 10            
65,660  

656,600 

  

1.3 SITE 
HANDLING 

Staff allowances       0   

surveyor Days 4 7,000 28,000   

  2 survey assistants Days 4 4,200 16,800   

Engineer @8400 Days 4 8,400 33,600   

Area chief @1000 Days 3 7,000 21,000   

Driver @7000 Days 4 7,000 28,000   

fuel       0   

4km/lt for 240km lts 150 120 18,000 1,200,400 

  GARISSA-
JARAJARA-
GARISSA 

Plant hire services       0   

Low loader @800/km for 
440km  

km 520 800 416,000 

  

Staff allowances   0   0   

  DRAINAGE 
CHANNELS 

CONSTRUCTI
ON 

excavation of drainage 
channels at nys,youth,farm 
B and farm C 

CUBIC 
METRE
S 

2000 310 620,000 

  

1.3 CANAL 
REHABILITATI

ON 

Dozer hire services       0   

flyover concrete canal with 
pillars 

metres 40 40,000 1,600,000 

  

main water intake fom the 
river 40by30by2.5 with 1:3 
slope 

cubic 
metres 

2000 310 620,000 

  

main cana at inlet, canal 
within the farms, drainage 
channels earth canals 

CUBIC 
METER
S 

2,000 310 620,000 

3,876,000 

1.4  Supervision ALLOWANCES       0   

Field supervisor @8400/-
/day for 25 days 

Days 40 8,400 336,000 
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Driver @7000/= per day for 
25days 

Days 40 7,000 280,000 

  

Fuel for supervision     0 0 

  

Vehicle @4km/lt for500km( 
5 trips for AMS staff) 

lts 600 120 72,000 

688,000 

Sub Total 1-Excavation   

1.5 Civil works HAUSCHED CULVERTS METRE
S 

30 40,000 1,200,000 

  

Construction of distribution 
boxes at farm level at 
intervals of 50m with 
opening and crossing gates 

no 20 100,00
0 

2,000,000 

  

construction of two gates at 
inlet to the main canal and 
base construction to 
increase water levels 

no 2 1,000,
000 

2,000,000 

  

PIPING TO WATERING 
TROUGHS 

M 400 500 200,000 

  

Construction of livestock 
troughs  

NO 6 100,00
0 

600,000 

  

Plastic Water tank ( 10,000 
litres) 

NO 2 100,00
0 

200,000 

  

construction of tank stands mts 2 100,00
0 

200,000 

  

rehabilitation of youth,farm 
b,cand kulan distribution 
canals 

 
metres 

300 10,000 3,000,000 

  

AREA CONSERVATIONand 
branding 

ha 3 340,00
0 

1,020,000 
  

fencing M 600 1,500 900,000 11,320,000 

            

Sub Total 2-Civil Works 17,084,400 

1.6 SUB TOTALS 1 + 2+3 17,084,400   

1.7 Contingencies  5% of excavation & civil 
works budget 

  0.0
5 

17,084,400 854,220 
  

1.8 GRAND TOTAL 17,938,620   
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Annex 5: SAMPLE FIL LED QUESTIONNAIRE   
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