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Executive Summary

The Garissa County has experienced a continued increase in safe drinking water demand due to ever-increasing population and improvement in the knowledge of better personal hygiene hence necessitating the need for the construction of more piped water supply projects in these region and Kenya at large. As a result of this state of affairs, Jarajara community through Care International in Kenya, hereafter referred to as proponent has proposed a water and sanitation project to supply water to Jarajara Market and its environs. Therefore, this is a new-piped water supply project. In order to comply with the necessary statutory requirements by law an Environmental Impact Assessment (EIA) of all new projects is required in Kenya and in most regions in the world to protect the ever-increasing need for environmental protection.

This piped water supply infrastructure EIA report therefore provides all relevant information and environmental considerations that have to be taken into consideration by the proponent in Environmental Management Plan to meet National Environment Management Authority (NEMA’s) conditions for approval of new piped water supply infrastructure of this nature. 
This proposed new piped water supply infrastructure shall be located at Jarajara Sub-Location, Jarajara Location, Mbalambala Division-Mbalambala District. It is approximately 140Km  north west of Garissa town. The critical reason of developing this project is to improve the personal hygiene, livelihood and health of 2,000 inhabitants living in this area. The residences of this area depend on the duty and highly polluted water from the irrigation canal whose source is the Tana river. The river itself is highly polluted at this stage as it originates from as far as Mt Kenya within the catchment religion. The system of fetching domestic water by the local community is to roll water containers on the ground and this contributes to high chances of water contamination hence the imminent prevalence of water related diseases. The possible water contamination could also result from the chemical fertilizer used in the rice farm. This has not been tested so far hence a need for full water chemical analyses.
It has for a long time been the intention of the Kenya policy makers in the infrastructure development sector – water, roads, and housing in particular to direct their efforts towards economic development with undue regard to the environmental resource base on which this development depended on. This has over time led to significant environmental effects resulting in unsustainable Environmental degradation. This state of affairs has however changed and all new projects and major changes on existing project are required by law to nowadays to be critically examined to evaluate the effects they would have on the environment and resources thereon. Environmental Impact Assessment (EIA) is therefore used as a driving tool to achieve sustainable developments. For Kenya, Environmental Management Coordination Act (EMCA) 1999 stipulates the procedure for carrying out an EIA and in the second schedule, piped water supply infrastructure requires an EIA. The EIA addresses both the negative and positive impacts of the proposed projects and give mitigation measures for the potential negative impacts.

Scope, Objectives and Terms of Reference (TOR) of the Study.

a) The scope of this project covered the physical extent of the piped water supply infrastructure site and its immediate environs, implementation works of the proposed development. The works involve :

i. To construct of one infiltration wells located next to the canal.

ii. Construct of 1 No. Generator room to house a low noise power generator. 

iii. Purchase and installation of one submersible pumps in the well.

iv. A 27m³ steel elevated tank.

v. The erection of a 12 m high steel elevated tank with a capacity of 27m3.

vi. Lying of pipes as follows:- 

· Rising Main - HDPE PN 6  110mm - 650m, 

· Line A – Upvc pipe class D 75mm - 450m, 

· Line B – Upvc pipe class D 75mm - 350m

· Line C – Upvc pipe class D 50mm - 100m

· Line D – Upvc pipe class D 50mm - 80m

vii. Installation of gate and sluice valves within the piping system

viii. Installation of master meters

ix. Construction of 2 No water kiosks

x. Construction of perimeter fences at the storage tank.

xi. Training of the Water Management Committee on project management and financial managements system and arrangement of field technical visits to similar successful projects.

b) 
The key objectives of the EIA includes

· To determine the compatibility of the proposed facility and evaluate the local environmental condition.

· To identify and evaluate the significant environmental impacts of the proposed projects.

· To assess the environmental costs and benefits of the proposed project to the local and national economy.

· To incorporate environmental management plans and monitoring mechanisms during implementation and occupation phases of the development.

c) 
Terms of Reference (TOR)

The terms of reference included evaluation of project objectives, baseline information generation, legal provision, technology, materials, procedures and processes to be used during implementation and occupation of the building. It also involved the description, evaluation and analysis of the potential environmental management plan.

d) 
Output

The output of the study was the production of an EIA Project report with recommendations for submission to NEMA for purposes of seeking an EIA license.

Methodology 

The following procedures were followed in the Environmental Management Plan (EMP) to assess and analyze the potential negative impacts of the proposed piped water supply infrastructure and come up with workable mitigation measures.

· Environmental screening: The piped water supply infrastructure was identified as one of the projects that needed an EIA as is indicated in 2nd schedule of EMCA, 1999

· Scoping of impacts both positive and negative.

· Literature review, consultation and interviews with the proponent and his consultants, local community and other stakeholders.

· Field visits and physical inspection of the site and the environs

· Data analysis

· Report writing

Positive impacts

The positive benefits associated with the proposed Jarajara piped water supply infrastructure include the following

· The piped water supply infrastructure will result to improved personal hygiene through provision of clean drinking water.
· Creation of business through water sold in the Kiosks

· Safe lives from water related diseases
· Secondary businesses are also likely to come up especially during construction phase and these include those selling food to the construction workers. 

· Provision of employment opportunities during both during construction and operation phases of the water supply project.

· Improvement of the standard of living in Jarajara health center, the schools, and mosque in general.
Negative Impacts

The negative or points of improvements to the proposed Jarajara water supply infrastructure were as follows:-

· Disrupting the existing natural environment while excavating the trenches for laying the pipelines. 

· Uprooting the existing natural vegetation i.e. grass, shrubs, and some trees

· Air pollution by dust and erosion of soil by agents

· Water runoff due to destruction of natural vegetation cover and loosening of soil during construction.

· Generation of effluent wastes

· Generation of solid waste during construction and occupation

· Noise pollution from construction activity and machinery

· Accidents during construction

· The youth involvement in promiscuous activities due to availability of money

· Petroleum waste from the pump engine room

· Continuous noise from engine during operation

Potential Mitigation Measures

The mitigation and management measures to minimize and control the generation, occurrence and magnitude of the negative impacts and to ensure compliance with the relevant environmental legislation and management standards have been integrated in the report. They include:

· Careful site planning and design of the piped water supply infrastructure to ensure that it fits well with the local environmental circumstances.

· There shall be limited earthworks. Soil compaction and watering of loose soil shall be done on all disturbed areas during construction phase to minimize air pollution (by dust) and erosion by agents of soil erosion.

· The proponent shall not uproot indigenous trees within the site and shall plant trees within the site which are not a threat to the local environment.

· To reduce noise pollution, portable barriers to shield compressor and other small stationery equipment where necessary will have noise suppressors or silencers.

· Capacity building and training of personnel with respect to environment, health and safety shall be observed. 

· Personnel protective equipment and medical check -up of workers as is required by occupational health and Safety Act.

· To reduce health and safety risks, effective emergency response plans will be observed both during construction and occupation.

· There shall be provision of solid waste management system and procedure. This will involve provision of solid waste collection bins and contracting a garbage collection firm especially petroleum by-products

· During the construction phase, the contractor shall put in place effective and efficient waste disposal systems. Waste including excavated soil and debris shall be properly disposed of by backfilling and landscaping. The contractor shall provide acceptable and standard sanitary convenience to the workers during construction.

Project Cost and NEMA fee.

The total cost of the project from the design engineer is Kshs 7,200,000.00. The EIA license fee payable to National Environment Management Authority as prescribed as 0.05% of the total cost of the project. The fee payable to NEMA is Kshs 7,200.00 but the minimum fee is Kshs 10,000.00 (Ten thousand Kenya Shillings only).

CHAPTER ONE: INTRODUCTION

1.0 Introduction

The environment is defined as the total outer physical and biological system within which human beings and other organisms live – is a whole, complicated system with many interacting components. The human beings in their quest for improved standard of living, survival and for development purposes have caused immense environmental changes. In many cases, the aim has been to increase the output of food, fuel or other products useful to humanity and the changes have been crucial to the growth in human population and to the enhancement of its security and quality of life. But human activities have also caused widespread environmental deterioration manifested by soil erosion, loss of crop, land pollution, deforestation, extinction of species just to mention but a few. This has in turn degraded the quality of life of many millions of people and threatened the future of humanity through climatic change, desertification, and deterioration of the water resources and the disruption of the biological diversity.

Many policy makers have now realized that unless developments are directed by environmental, social, cultural and ethical considerations, much of it will continue to have undesired effects and provide reduced benefits or even to fail altogether. Such unsustainable, development will only exacerbate the environmental problem that already exists. We all must come to terms with the reality of sources, limitations and carrying capacities of ecosystem. We must pursue plans that would not lead to conflicts over such limited resources and that would lead to sustainable development meeting the needs of the present without comprising the ability of future generations to satisfy theirs. To achieve these goals, development plans in both developing countries should be managed to maintain or improve the source and environmental base on which they depend. This will allow future generation to live equally well as others or better. The goals of sustainable development cannot be attained without significant changes in the ways development initiatives has been planned and implemented. These changes will not come about if we do not consider environmental protection and environmental security as an essential part of national and international security. Environmentally sound development plans will not succeed without public participation and sense of individual responsibility. As the sixteenth principle of the World Charter for Nature , adopted by the general assembly of the United Nations on 28 October 1982 states . 

“All planning shall include amongst its essential elements , the formulation of strategies for the conservation of nature; the establishment of inventories of ecosystems and the assessments of the effects on nature of proposed policies and activities ; all of these elements shall be disclosed to the public by appropriate means in time to permit effective consultations  and participation”. It is in pursuit of this principal that this Environmental Impact Assessment (EIA) has been carried out.

1.1 Background and rationale of the EIA 

Jarajara water project intends to develop a piped water supply infrastructure in Jarajara Sub-Location, Jarajara la Location, Mbalambala Division-Mbalambala District. It is situated 180 Km to the North-west of Garisssa town. 

The construction work will start immediately National Environmental Management Authority (NEMA) implementation license is obtained. For a very long time, projects have always been looked at from the point of view of economic and social benefits totally disregarding environmental impacts. This leads to degradation of the environment and resources thereof. A number of pressure groups demonstrated and sounded alarm bells over this state of affairs with little success. However, things started to change worldwide and environmental issues gained their rightful place in the decision-making process. 

The Kenya Government enacted Environmental Management and Co-ordination Act (EMCA) in 1999 to address environmental and development issues. A significant requirement of this Act is that an EIA study should carried out for all projects that are considered to have a chance affecting the surroundings. These projects are listed in the second schedule of EMCA, 1999. 

Certain components of the proposed project have the possibility of affecting the environment negatively. Appropriate mitigation measures are therefore necessary to ensure lasting co-existence of the proposed activities of the Jarajara water supply infrastructure and the surrounding environmental attributes.

1.2 The Objective of the EIA study

The main objective of this EIA study is to ensure that the proposed Jarajara water supply infrastructure fit well within the local environment through identification of the potential positive and negative impacts and suggest the best mitigation measures to prevent recurrence. 

1.3 Specific objective of the Environmental Impact Assessment

The specific objective of this EIA are;-

· To review existing policies, legal and institutional framework on environmental management in relation to the proposed project 

· To collect and collate baseline information on the proposed project

· To conduct interviews through community participatory process

· To identify and assess positive and negative impacts of the proposed project

· To identify and analyze water supply alternatives

1.4
Terms of Reference (TOR) 

The following aspects were considered in this EIA report.

· Provision of baseline and background information.

· The effects of the proposed project on biodiversity both within the site and the immediate environment.

· Effect on habitat quality and issue of habitat disruption.

· Loss of vegetation cover.

· Surface water / runoff , management and control

1.5 Scope of the study 

The study was conducted to evaluate the potential and foreseeable impacts of the proposed development. The physical scope is limited to the proposed site and the immediate environment as may be affected or may affect the proposed piped water supply infrastructure. Any potential impacts (localized or delocalized) are also evaluated as guided by EMCA 1999 and the environmental impact assessment regulation 2003. This report includes an assessment of impacts of the construction and operations /occupation on the proposed site and its environs with reference to the following: 

· A review of the policy, legal and administrative framework 

· Description of the proposed piped water supply infrastructure.

· Baseline information (bio-physical and socio-economic)

· Assessment of the potential environmental impacts of the proposed project on the biophysical, social-economic, religious and cultural aspect

· Proposition of alternatives 

· development of mitigation measures and future monitoring plans

· Occupational and environmental health and safety management

1.6 Methodology

Following a preliminary visits of the proposed site, the following activities were undertaken:  

· Screening of the project, a process that identified the piped water supply infrastructure as being among those that required an EIA.

· A scoping exercise that identified key issues to be addressed in the study.

· Documentary review on the nature of the proposed activities, policy and legal framework, environmental setting of the area and other relevant data.

· Detailed discussion with the Proponent, community and Water Board

· Physical investigation of the site and the surrounding areas using prepared checklist identifying possible environmental and human safety issues that are more likely to be affected.

· Reviewing the proposed project designs and implementation plans with a view to suggesting suitable alternatives.

· Report writing.

1.5
Collection of Information/Data

The requisite facts were obtained from the field site visits, questionnaires/interview schedules, and use of checklists. This was followed by a systematic investigation and study of published literature with respect to physical, biological and social environment of the Garissa County while narrowing to the recently created Mbalambala District and the specific project location in order to establish these facts and reach informed conclusions. 

The information collected was then used to estimate the extent of environmental effects and possible impacts on the environment and community.

1.6
Validity and Limitations

Collection of individual response in form of filled questionnaire was limited to few educated persons who could read and write or water able to comprehend the interpretation from English to Ki-somalia as the literacy level of most of the community in Jarajara center is relatively very low. There is also limited data available exclusively on new Mbalambala District as it has been recently established. This was aggravated by the fact that most of district heads are not conversant with the project area but this does not compromise the credibility of the EIA report.

1.7 Environment Impact Assessment
Eng Joseph Muchiri who is registered and licensed lead expert in carrying out Environmental Impact Assessment for new projects and Environmental Audit for existing project carried out this EIA. The Lead expert NEMA registration No. 2408.
CHAPTER TWO: BASELINE STUDY

2.1 
Project Location

The proposed Jarajara water project is situated 140 Km to the north west of Garissa town. Figure 1 below shows part of the infrastructure of Jarajara shopping center. Jarajara center is located at Jarajara Sub-Location, Jarajara Location, Mbalambala Division-Mbalambala District. It is situated 140 Km to the North-west of Garisssa town. 

Due to the nature of the area, people have settled within the centers along Jarajara  - Mbarambara – Saka Junction – Garissa road. The project was designed to address water problem in Jarajara and its environs. The nearby settlements include the primary school and the dispensary. 

[image: image1.jpg]



Fig. 1: Part of Jarajara Shopping center

2.2 
Geology and Topography

The area rises gently from Tana River on the southern direction of the project towards western direction. Most of the area is relatively flat. The area is characterized with short scattered shrubs and acacia trees, a characteristic of an arid area. The soil is sandy silt. There are no visible rocks within the project area.

2.3 
Climate
The area has a bimodal rainfall pattern with the long rains falling in the months of April – May and short rains during the months of October - December. The area receives an average of 800 mm annually. The rainfall here has erratic patterns and hence has at times frustrated farmers. The area is classified as an ASAL area. July and August are the coldest months, while the other months of the year are hot with little variations in temperature with about 35o on average.

2.4 
Water Resources

The community fetches their domestic water from the irrigation canal which originates from Tana River, which is about two (2) Kilometers away from the Jarajara center. Theanal where people fetch water for domestic use. Figure 2 below shows how  livestock and people share the same source of water. This source is highly contaminated and cases of outbreak of water borne diseases are rampart here. Community is advised at all time to boil their drinking water. The system of the local community is roll the water container which is a potential water polluter 

 [image: image2.jpg]
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Fig. 2: shows system of fetching drinking water

The other source is rain harvesting but this is unreliable because its only practiced during the rainy seasons and lack of enough storage facilities at their homes and most of the houses are the mud-thatched traditional  huts (manyatta). 

This prompted CARE – Garissa Sub- Office to embark on developing this project, which is ranked as a priority by the community at the moment. 

2.5
Education

Within the project area there is one primary School, a dispensary, mosque, and a nursery school. Children in this area attend higher learning institutions elsewhere outside the project area. To enhance the community’s faith of Islamic; there is a madrassa institution within the project area. These institutions will benefit from this water supply from the same source. 
2.6
Agriculture 

Pastoralist farming is the mainstay of the community of this area. The area neighbor the national youth service Mbalambala farm. The NYS has helped the community to establish rice farms and has provided them with a diesel driven rice-shelling mill. The other group practice nomadic lifestyle whereby the move from place to place in search of good pasture and water for their livestock. Figure 3 below shows the irrigation farms for the community and figure 4 shows the community rice shelling mill. 

[image: image4.jpg]



Fig. 3: Community Irrigation canal and rice farm
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Fig. 4: Rice shelling mill for the community

2.7
Commerce and Industry

Farmers sell livestock and farm produce at Garissa town and Kenya Meat Commission (KMC) in Nairobi. The Government through the Ministry of Livestock has embarked on the construction of an Arboretum at Garissa Town, which is expected to boost Livestock meat processing and as a result enhance the livelihood of the community. 

Within the project area there are local Shops and eating Houses, which will also benefit from the water supply.  Their commercial centers have retail shops and low class eating places. 

2.8
Transport and Communication 

 The road network within the project area is poor with only one graveled road linking the area with Garissa town. This road is impassible during the rains. There are matatus and buses which serves this. Other infrastructure facilities like electricity, telephone (even mobile phone services  is not available) and postal services are not available in the project area. These facilities are only got at Garissa towns. 

2.9
Health Facilities

There is a dispensary at the supply area. Figure 5 below shows the dispensary. People in this area also get their health services from Mbalambala and Garissa Town. This health institution was constructed through CDF- Mbalambala Constituency.
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 [image: image7.jpg]



Fig. 5: Jarajara dispensary

2.10
Community Participation

It has been the government policy that the local community participates fully in projects, which are directly benefiting them. This is believed that the sustainability of the project will be higher as compared to donor driven projects. In this case they will have a sense of ownership of the project. Therefore, the local community has organized themselves into a self-help group and is willing to be practically involved in all stages from inception to completion by providing funds, information, labor and materials. The community will provide some of the required unskilled labor and locally available materials like sand, hardcore and ballast.

CHAPTER THREE: PROJECT DESCRIPTION AND DESIGN

3.1 
Introduction

[image: image16.jpg]FENCE.





The project area is located within the administrative area of Jarajara Sub-location, Jarajara location, Mbalambala Division in Mbalambala district. The fig 6 below shows the route plan and the layout plan of Jarajara water project.
Fig 6: The layout plan of Jarajara water project (route plan)
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Fig 7: The Hydraulic Profile of Jarajara water project

3.2 
Purpose of this Project.

The purpose of this project is to primarily provide clean drinking water to the residence and the institutions within the Jarajara center. The initial capital cost of developing the project shall be provided by CARE International in Kenya Garissa sub-office. However, the operation and maintenance will be the exclusive responsibility of the beneficiary community. They will be expected to form a Water User Management committee to oversee the full operation of the scheme and any future expansion. The Care International shall help in the formation of the Water User Management Committee and the basic training at the initial stages. The community or the beneficiary shall discuss and agree on a cost recovery tariff regime which will be set with economic consideration of the people living in this area. The tariff shall be proposed by the committee and approved in a public consultative meeting. It is expected that The Northern Water Services Board shall approve the tariff so that there is no resistance to pay for water services.
3.3 Proposed Works

i. The intake works: The works be an infiltration well built next to river. A geophysical survey has been done and after is expect to be 10m below the ground level (Fig 4 below show the location of the intake gallery and fig 6 shows the detailed design of the same). Water shall be pumped from the well to 10m high steel elevated tank situated next to the school. A pump house shall be constructed to house a pump and an engine. The infrastructure shall be fenced off for security.
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Fig 8: Site for construction of infiltration gallery

ii. The rising mains: The rising main shall a 110 mm dia HDPE PN 6 laid at 1000 mm deep trench from the intake works to the steel elevated tank through a distance of 650m.
iii. Storage tank: The storage tank shall be a 27m3 elevated steel tank on 12m high tower which shall be fenced off. The figure 7 below shows the proposed site for the steel elevated tank next to the disused plastic tank.
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Fig 9: Proposed site for the steel elevated tank

iv. The distribution lines shall be installed along the property boundary at a depth 1000 mm deep trench to serve the beneficiaries. The distribution lines are as follows:-
· Line A – Upvc pipe class D 75mm - 450m, 

· Line B – Upvc pipe class D 75mm - 350m

· Line C – Upvc pipe class D 50mm - 100m

· Line D – Upvc pipe class D 50mm - 80m

v. The water draw-off:  The water will be drawn from 2 No water kiosks and sold at an agreed tariff. The school, the dispensary and the mosque shall be allowed to have an individual connection as they serve the general public.
3.1.4
Water consumer
Water will be used for domestic purpose only. The following will benefit from this system.

i. 250 households with an average of 8 members per household

ii. Jarajara nursery school with 50 pupils

iii. Jarajara primary school with 700 pupils

iv. Jarajara mosque and madrassa

v. Jarajara dispensary

3.1.5 Existing Water Supply.
Currently the project area is not served by any water scheme. However the Dispensary is served by the water supply from the National Youth water scheme, however it is expected that this water services shall be terminated once community project is complete and operational. 
The residents of Jarajara fetch their water from the heavily contaminated irrigation canal. Fig 8 below shows the community water fetching point and animal feeding point. 
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Fig 10: Water fetching point and animal feeding point

The community had their own water project that collapsed when the infiltration well walls caved in and the pump was buried. The elevated tank colluded and was removed. The only visible feature is the tank tower and the well cover. The figure 9 shows the old intake well and the water tank tower of the old water project.
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Fig. 11: Old intake well and the water tank tower
Table 1: Jarajara Water Project Implementation Work Plan

	
	ACTIVITY
	Wk 1
	Wk 2
	Wk 3
	Wk 4
	Wk 5
	Wk 56
	Wk 6
	Wk 7
	Wk 8
	Wk 10
	Wk 11
	Wk 12

	1
	Excavation of infiltration well and pump house foundation
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Construction of well and pump house
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Installation of the pump and Engine
	
	
	
	
	
	
	
	
	
	
	
	

	
	Excavation of the rising main and lying of the pipelines
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Excavation of the Distribution mains and lying of the pipelines
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Erection of the 50m³ steel elevated tank
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Construction of 2 No kiosks
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Testing of the pipelines
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Commissioning of the project and test running
	
	
	
	
	
	
	
	
	
	
	
	

	9
	Training of the committee on water Management
	
	
	
	
	
	
	
	
	
	
	
	

	10
	Clearing the site and environment improvement
	
	
	
	
	
	
	
	
	
	
	
	

	11
	Handing over ceremony
	
	
	
	
	
	
	
	
	
	
	
	


3.2
Water Quality.
The current source of water is the big lower areas of Tana River. The will be an infiltration gallery where the pump and the engine will be located. The physical quality of water good from the existing hand pump infiltration galley is okay. However, it will require chlorination to for it to be fit biologically. If the chlorination is not done then the community, consuming the water shall be advised to boil water or disinfect before drinking. Other techniques such as rain harvesting (roof catchments) shall be advised to harness this natural phenomenon during rainy seasons and opportune periods to reduce cost of water during the rainy period and also reduce pumping hours.

3.3
Water Demand.

For the purposes of calculating the water demand for the community over the design period i.e. present 2012, future 2022 and ultimate 2032, the per capita demand rates given in the Ministry of Water and Irrigation, design manual (1986) were used.

3.4 Population Projection.

The beneficiaries of this project are shown below. Water will be used for domestic purpose only. The following will benefit from this system as of January 2010.

i. 250 households with an average of 8 members per household

ii. Jarajara nursery school with 50 pupils

iii. Jarajara primary school with 700 pupils

iv. Jarajara mosque and madrassa

v. Jarajara dispensary

The growth rate of the consumers is assumed to 3% for the Humans population growth and institutions. 

3.3
Design Period

The design period adopted in this report is for 20 years with an interval of 10 and 20 years taken as the future and ultimate periods respectively. The consumer project is shown on table 2 below.

	No
	Consumer
	Rate
	Present 2012
	Future 2022
	Ultimate 2032
	Growth 

	
	
	
	Pop
	Demand
	Pop
	Demand 
	Pop 
	Demand
	rate

	1
	Humans without individual connections 
	10l/h/d
	2,000
	20,000
	2,688
	26,878
	3,612
	36,122
	3%

	2
	Mosque and Madrasa
	200l/d
	1
	200
	1
	200
	1
	200
	-

	3
	Shops 
	50l/d
	5
	250
	5
	250
	5
	250
	-

	4
	Nursery school children
	5l/h/d
	100
	500
	134
	675
	180
	900
	3%

	5
	Jarajara Primary School
	5l/h/d
	700
	3,500
	941
	4,700
	1,264
	6,321
	3%

	6
	Jarajara Dispensary
	5000l/d
	1
	5,000
	1
	5,000
	1
	5,000
	-

	TOTALS
	l/day
	29,450
	 
	37,703
	 
	48,794
	 


Table 2: Water Demand and Population Projection
3.4
Total Water Demand

At the ultimate stage, the projected water demand is 30m3/day. The water shall be pumped for 3hrs per day therefore the pump capacity shall be able to pump at a rate of 2.8/sec.
CHAPTER 4: ENVIRONMENTAL LEGISLATIVE AND REGULATORY FRAMEWORK

4. 1
Relevant Legal and Policy Framework

Achieving a sustainable development without interfering with the environment is one of the greatest environmental challenges in Kenya today. According to Sections 58 and 138 of the Environmental Management and Coordination Act No 8 of 1999 and section 3 of the Environmental (Impact Assessment and Audit) regulations 2003 ( Legal No. 1), residential complexes require an EIA study report prepared and submitted to National Environment Management Authority (NEMA) for review and eventual licensing before commencement of the development.

4.2
Institutional Framework

Presently, various institutions and departments deal with environmental issues in Kenya. This includes the National Environmental Management Authority, National Environment Council (NEC), Forestry Department, Kenya Wildlife Services (KWS), County Council among others.

4.2.1
National Environmental Council

National Environment Council (NEC) is established under the EMCA of 1999 No 8 part 3, section 4. NEC is responsible for setting national goals and objectives and determines policies and priorities for the protection of the environment and promotes cooperation among public departments, local authorities, private sector, NGOs and such other organizations engaged in the environmental protection programmes.

4.2.2
National Environment Management Authority (NEMA)

The main purpose of the establishment of NEMA was to supervise and coordinate all matters relating to environment. This body is also the principal instrument of the Government on matters relating to implementation of all policies relating to the environment. This body has various committees which include;

i. Provincial and District Environmental Committees
According to EMCA, the Minister by notice in the gazette appoints District and Provincial Environment committees in respect to every district and province respectively. These Committees are responsible for the proper management of the environment within their areas of jurisdiction. They also perform other additional roles as prescribed by the Act or as may, from time to time be assigned by the minister by notice in the gazette.

ii. Public Complaints Committee
The committee performs the following functions: 

· Investigate any allegations or complaints against any person or against the authority in relation to the condition of the environment in Kenya and on its own motion, any suspected case of environmental degradation and to make a report of its findings together with its recommendations there on to the council.

· Prepare and submit to the council periodic reports of its activities which shall form part of the annual report on the state of the environment under section 9(3) and

· To perform such other functions and exercise such powers as may be assigned to it by the Council.

iii. National Environment Action Plan Committee
This Committee is responsible for the development of a 5 year Environmental Action Plan among other things. The National Environment Management Action Plan contains various environmental aspects. Some of these include;

· Analysis of the Natural Resources of Kenya with an indication of any pattern of change in their distribution and quantity over time

· Analytical profile of the various uses and value of the natural resources incorporating considerations of inter and intra-generational equity.

· Methods for building national awareness through environmental education on the importance of sustainable use of the environment and natural resources for national development.

· Guidelines for the integration of standards of environmental protection in development planning and management.

· Identify and recommend policy and legislative approaches for preventing, controlling or mitigating specific as well as general diverse impacts on the environment.

iv. Standards and Enforcement Review Committee
This is a technical Committee that is responsible for the environmental standards formulation, methods of analysis, inspection, monitoring and technical advice on necessary mitigation measures.

4.2.3 National Environment Tribunal

The National Environment Tribunal hears and determines the cases related to environmental offences brought before it by the complainants litigants dissatisfied with the decision made and incase of dissatisfaction with their ruling they can appeal to the High court.

4.2.4
National Environmental Action Plan (NEAP)

The NEAP for Kenya was prepared in the mid 1990s this was a deliberate policy effort to integrate environmental considerations in to the country’s economic and social development. The integration process was to be achieved through a multi-sectoral approach to develop a comprehensive framework to ensure that the environmental management and the conservation of natural resources are an integral part of societal decision-making.

4.3
The Legislative Framework

4.3.1
Introduction

This section deals with pieces of legislation and policy that are relevant to the proposed construction of housing units and its implication on the natural environment.  It also highlights the possible areas of conflict especially in terms of resource utilization and institutional framework for the resolution of the same, in the light of the requirements of an Environmental Impact Assessment.

4.3.2
Environment Management and Coordination Act of 1999

EMCA of 1999 provide a legal and institutional framework for the management of the environmental related matters, it is the framework law of environment which was enacted on the 14th of  January 1999 and its implementation commenced in January 2002. The supreme organ of EMCA is the National Environment Council (NEC), which formulates policies, sets goals, and promotes environmental protection programs. The implementing organ is the National Environment Management Authority (NEMA). EMCA comprises of the parts covering all aspects of environment. 

This statute provides for the proper management of the environment. The Act deems illegal all harmful activities on the environment thus making it possible to realize sustainable development. The projects to be subjected to EIA/EA are specified in the Second schedule of the EMCA. Besides the scheduled activities, the Act empowers the Minster to prescribe for EIA/EA appraisal of any other activity, which in his view carries significant environmental impacts.

NEMA shall require the proponent to undertake in the case of ongoing project, an initial EA study followed by subsequent environmental control audit studies as may be necessary at such times as may be agreed upon by the authority and the proponent; an initial EA study to provide baseline information upon which subsequent environmental control audits shall be based. The figure below shows the EMCA institutional framework under which environmental management is to be coordinated. EMCA prevails over all sectoral laws relating to the environment in cases of conflict and contradictions.

The Act grants a locus standi to the public in matters of environment. EMCA is implemented by the guiding principle that every person has a right to a clean and healthy environment and can seek redress through the high court if this right is contravened. Several principles i.e. public participation, international cooperation, inter and intra generational equity, polluter pays and precautionary principles guide decisions of the high court. EMCA mandates NEMA to disseminate information on environmental issues to the public through manuals, codes and guidelines.  

Communities can have access to the National Environmental Trust Fund (NETF) through awards on exemplary environmental management. The establishment of NETF under section 25, allows NEMA to undertake environmental restorations and mitigate against degradation. NEFT is also responsible for restoring a degraded environment where the perpetrators of such degradation cannot be identified and forced to undertake such restoration.
Fig 12: Shows EMCA institutional framework
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4.3.3
Physical Planning Act (Cap 265)

The Act is concerned with land use planning and development control matters. The statute stipulates the procedure for preparing short term and long term physical development plans. It also provides procedures for urban renewal or re-development plans. It aims at guiding the development in the whole country irrespective of the land tenure limitations. It helps to reinforce the EMCA since it is a requirement according to section 36 that for any project proposals submitted to any local authority for development permission, an EIA report must be undertaken if the local authority considers the activity of the project to have injurious impact on the environment.

Section 30 (1) of the Act stipulates that no person shall carry out development within the area of a local authority without a development permission granted by the local authority under section 33.

Section 29 of this Act provides for development control. It empowers the local authority to prohibit or control the use and development of land and buildings in the interests of proper and orderly development of its area. The council further is empowered by the Act to reserve and maintain all the land planned for open spaces, parks, urban forests and greenbelts in accordance with the approved physical development plan.

The Act further states that, No licensing Authority shall grant, under any written law a license for commercial or industrial or operation of any building or in respect to any premises or land, for which no development permission had been granted by the respective local authority.

4.3.4
The Water Act, 2002
Part 2 of the Water Act, section 18 provides for national monitoring and information systems on water resources. Following on this, sub-section 3 allow The Water Resources Management Authority to demand from any person, specified information, documents, samples or materials on water resources. Under these rules, specific records may be required, Section 56 provides that no person shall, within the limits of supply of a licensee: provide water services to more than twenty households; or supply; (If) More than twenty-five thousand liters of water a day for domestic purposes: or More than one hundred thousand liters of water a day for any purpose, except under the authority of a licensee. (2) A person who provides water services in contravention of this section shall be guilty of an offence. Nothing in this section prohibits

(a)The provision of water services person to his employers: or 

(b) the provision of water services to the premises of any hospital, factory, school, housing units, brewery, research station or institution to the occupants thereof, in cases where the source of supply of the water is supplied to it in bulk by a licensee. Section 76(1) states that no person shall discharge any trade effluent from any trade premises into the sewers of licensee without the consent of the licensee .An application for consent shall be made to the licensee and shall state:

i. The nature or composition of the trade effluent; 

ii. The maximum quantity of the effluent which it is proposed to discharge on any one day; 

iii. The highest rate at which it is proposed to discharge the effluent; and 

iv. Any other information required by the licensee. 

The licensee's consent may be given subject to conditions, including conditions requiring the payment to the licensee of charges for the discharge. "Trade effluent" means any liquid, whether with or without suspended particles, produced as a by-product in the course of any trade or industry. Provided that any owner or occupier considers that any such requirement is unreasonable may, within thirty days after service on him of notice of such requirement, appeal to the Water Appeal Board. 

4.3.5
Public Health Act

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 jurisdiction clean and sanitary to prevent occurrence of nuisance or condition liable to be injurious or dangerous to health. Such nuisance or conditions are defined under section 118 as waste pipes, sewers, drains or refuse pits in such state, situated or constructed as in the opinion of the medical officer of health to be offensive or injurious to health.

The Public Health Act contains the most comprehensive provisions on discharges of pollutants in watercourses. Part 9 of the Act deals with sanitation and housing, and it’s of most significance for the control of polluting discharges.

Section 126 of Public Health Act empowers the minister to make rules on:

· The standards of purity of any liquid which, after treatment in any purification works, may be discharged as effluent;

· The establishment and carrying on of factories or trade premises which are liable to cause effluent, or to discharge liquid liable to, inter alia, pollute streams.

Similarly, under section 126, local authorities have the power to make by-laws to regulate drainage and sewers. The Act also makes provision for protecting from pollution sources of drinking water supply. Section 129 makes it the duty of the local authorities to prevent such pollution, to purify a polluted supply and to prosecute the polluters. 

4.3.6
Local Government Act (Cap 265)

This is the principal Act providing for the management and powers of local authorities. As regards planning, the Act gives power to Local Authorities under section 166 subject to other written law relating thereto, to prohibit and control the development and use of land in the interest of proper and orderly development of the areas of their jurisdiction.

Section 160 helps local authorities ensure effective utilization of sewages systems. Section 170 allows the right to access private settlement at all times by Local Authorities, its officers and servants for purposes of inspection, maintenance and alteration or repairs of sewers. The Act under section 176 gives power to Local Authorities to regulate sewage and drainage, fix charges for the use of sewers and drains and require the connecting premises to meet the related costs.

4.3.7
Electricity Power Act No. 11 of 1997

The Electric Power Act No 11 enacted in 1997 deals with generation, transmission, distribution, supply and use of electrical energy as well as the legal basis for establishing the systems associated with these purposes. Under schedule 3 of the Electric Power (licensing) Regulations 2003, it is mandatory to comply with all safety, health and environmental laws. Additionally, schedule 2 (regulation 9) of the Electric Power (licensing) Regulations 2003 stipulates that the licensing and authorization to generate and transmit electric power must be supported by the following documents which are approved by NEMA.

· Environmental Impact Assessment (EIA) Report or

· Initial Environmental Audit (IEA)

· Environment Management Plan (EMP)

4.3.8
Occupational Health and Safety Act

This Act covers provision for health, safety and Welfare. These aspects are outlined here under;

4.3.8.1 Health

Under health, there should be provision of suitable protective clothing and appliances including where necessary, suitable gloves, footwear, goggles, gas masks, and head covering, and maintained for the use of workers in any process involving expose to wet or to any injurious or offensive substances

4.3.8.2 Safety

Special precaution against gassing is laid down for work in confined spaces where persons are liable to be overcome by dangerous fumes. Air receivers and fittings must be of sound construction and properly maintained.

4.3.9 Welfare

Section 55 provides for the development and maintenance of an effective programme of collection, compilation and analysis of operational safety. This will ensure that health statistics, which shall cover injuries and illnesses including disabling during working hours, are adhered.

4.3.10
Way leaves Act Cap 292

Section 3 of the Act empowers the Government to carry any sewer, drain or pipeline into, through, over or under any lands whatsoever but may not in so doing interfere with any existing building.

Section 8 provides that Any person who, without the consent of the Permanent Secretary to the Ministry responsible for works (which consent shall not be unreasonably withheld), causes any building to be newly erected over any sewer, drain or pipeline, shall 'be guilty of an offence and liable to a fine of one hundred and fifty shillings, and a further fine of sixty shillings for every day during which the offence is continued after written notice in that behalf from the Permanent Secretary; and the Permanent Secretary may cause-any building erected in contravention of this section to be altered, demolished or otherwise dealt with as he may think fit, and may recover any expense incurred by the Government in so doing from the offender Compensation, etc. 

Section 4(1)  The Government shall, at least one month before carrying any sewer, drain or pipeline into, through, over or under any private land without the consent of the owner of the land, give notice of the intended work, either by notice in the Gazette or in such other manner as the Minister may in any case direct. The notice shall describe the nature of the intended work and shall name a place where the plan of the intended work is open for inspection at all reasonable hours. 

4.3.11
Building Code

Section 194 requires that where sewer exists, the occupants of the nearby premises shall apply to the local authority for a permit to connect to the sewer and all the waste water must be discharged to the sewers.

4.3.12
Land Titles Act Cap 282

Section 10(1) of the Act states that there shall be appointed and attached to the Land Registration Court a qualified surveyor who, with such assistants as may be necessary, shall survey land, make a plan or plans thereof and define and mark the boundaries of any areas therein as, when and where directed by the Recorder of Titles, either before, during or after the termination of any question concerning land or any interest connected therewith, and every area so defined and marked shall be further marked with a number or other distinctive symbol to be shown upon the plan or plans for the purposes of complete identification and registration thereof as is herein-after prescribed. 

Section 27 further provides that every certificate of title shall set out a description of the immovable property therein referred to, with figures and references necessary to identify it on the plan or map of the area in which it is situated, and a correct statement of the right, title or interest of the person to whom it is issued. Sub section 4 of this section requires that there shall be attached to every certificate of ownership a plan of the land, the subject of the certificate, and the plan shall be signed by the Recorder of Titles and the Director of Surveys, or such officer as the Director of Surveys may appoint.

4.4
Relevant Policy Papers

The relevant policy papers that have been a basis of the EIA report include;

4.4.1
Sessional Paper No. 3 on Housing Policy for Kenya

The present Housing Act Cap 117 only covers the operations of National Housing Corporation. The existing Housing Act will thus be renamed The National Housing Corporation Act. This report will therefore be more inclined to the Sessional paper which has reviewed the current Act other than the Housing Act Cap 117 which is not all-encompassing.

In its institutional framework, the Act points out the private sector as one of the major actors in the development of housing and the related infrastructure.  The private sector will be an anchor to cement factory expansion by participating in the construction of housing for all categories of population either for rental or for sale. In this connection the private sector will: 

i. Participate in the manufacture and supply of building materials in the house construction sector;

ii. Participate in the infrastructure development for human settlements;

iii. Encourage and enter into joint ventures with public sector in cement factory expansion programs;

iv. Encourage communities improve their living environment through community participation projects

The policy also identifies the lack of trunk infrastructure as a serious constraint to private sector cement factory expansion. The Local Authorities have not adequately fulfilled their responsibility for the provision, delivery and management of these basic services.  The policy thus states that the Local Authority will provide trunk infrastructure and funds collected for the provision of services to be ploughed back for further provision of the services. There should be the development of infrastructural maintenance guidelines clearly articulating various roles for developers, local authorities’ and communities.

4.4.2
The National Poverty Eradication Plan (NPEP)

The National Poverty Eradication Plan (NPEP) has the objective of reducing the incidence of poverty in both rural and urban areas by 50% by the year 2015. It also intends to strengthen the capabilities of the poor and vulnerable groups to earn an income. It further aims at narrowing the gender and geographical disparities and at creating a healthy, educated and more productive population. 

The NPEP has been prepared in line with the goals and commitments of the World Summit for Social Development (WSSD) of 1995. The plan focuses on the four WSSD themes of poverty eradication, reduction of unemployment, socio-integration of the disadvantaged people and creation of an enabling economic, political and cultural environment. 

The plan is to be implemented by Poverty Eradication Commission (PEC) formed in collaboration with Government Ministries, community based organizations (CBOs), private sector, non-governmental organizations, bilateral and multilateral donors. This strategy is important in raising human capabilities hence human development. 
4.4.3
Poverty Reduction Strategy Paper

This strategy paper was published by the government in 2001. The paper has two main goals which are poverty reduction and Economic growth. On the environment sector, the paper proposes that adequate awareness should be created among stakeholders regarding environmental costs and benefits. The paper also calls for the full involvement of communities to environmental management and conservation.

4.4.4
The Brudtland Commission of 1987

The commission focused on the environmental aspects of development, in particular on sustainable development. Sustainable development according to the commission is the ability of the present generation to use the available resources to meet their needs while conserving the same for the future generations. According to the commission, economic development can be achieved while still enhancing the environment.

CHAPTER 5: ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

5.1
The Overview

This section is as a result of the site investigation, unstructured interviews, structured questionnaire and secondary and tertiary information which is epitomized by the in-depth analysis of the questionnaires presented here. 

Reliable provision of water is considered a key component on the economic growth and poverty reduction strategies. This is particularly relevant in Arid and Semi Arid land (ASAL) and agricultural zones that continuously support the urban and industrial activities through provision of raw material and food supplies. With increasing demand for fresh meat products and the sources of water constantly under threat of degradation, there is need reduce circumstance that can pollute the environment.

On the other hand increasing demand for water to the satisfaction of social and economic needs exerts great pressure on the resources and the related ecosystem. Over-abstraction from sources, infrastructural maintenance, management of related ecosystem. Over-abstraction from sources, sustenance is a among the problems associate with public water supplies.

From the foregoing public water supplies such as the Jarajara water project have far reaching social and economic implications that need to be addressed throughout the project cycle. The effects are generally positive calling for enhancement or while negative effects require mitigation strategies. The following sections provide brief notes on the anticipated negative impact and possible prevention measures for consideration.

5.2
Impact Criteria

Following a review of available information, discussions with the beneficiaries and physical inspections of the project area, the following parameters were identified as suitable basis for impacts evaluation. Among the considerations include:

· The implications of improved efficient use of water and quality of the water.

· Effects of improved water distribution to the consumer points,

· Implication on economic benefits from reduced unaccounted for water (UFW through metering kiosk, individual and institutions connections

· Risks associated with water distribution system ranging from soil loss, demand for land, safety water loss etc,

· Sustaining on increasing water demand,

· Matching sanitation provisions.

5.3
Social, Economic and Environmental Impacts.

5.3.1
Positive Impacts and Mitigation Measures

5.3.1.1
Positive Impacts

Following are social, economical and environmental benefits associated with the new Jarajara water project:

· Job creation for the local community during the project implementation

· Resolve water conflict over the watering points

· Reduce the water vending cost through donkeys

· Women engaged in other economic activities other than drawing water

· Construction cost will be cheaper due to lower cost of water current price 100-150 per 200 liters container.

· Economic gain through selling of food to the employee in the project during construction

· The safety of children fetching water. The children will not go to draw water in a crocodile invested river

· Improved water quality that in turn will reduce potential risks of water borne diseases to the consumers. In addition to clean water, the personal hygiene in the served areas will also be enhanced, through encouraged use of acceptable water quality at household levels,

· Clean drinking water will be made available to more community members through equity access opportunities by regularized distribution metering and streamlined tariffs,

· Reduced poverty level and improved incomes. Access to suitable and clean water services plays a crucial role in poverty reduction and improved health and incomes. This is realized through reduced distance to quality water for domestic use, livestock and where possible for kitchen gardening and green house drip irrigation,

· Improved water quality for domestic consumption reduced the risks to the health of the consumers and dependents of water sources that could translate into economic and financial saving through less health expenses. In addition, savings will be realized from unnecessary purchase of water storages facilities/containers.

· Improved general health of the community will improve especially the personal hygiene. Prevalence of water related diseases will be substantially reduced if not eradicated.

· Little Unaccounted for water (UFW). There will be little water lost due to:

i. Improved integrity of the distribution network - leaks and bursts reported to reduce UFW,

ii. The users pays principle shall reduce the water losses through water meters.

iii. The distribution lines have meters to help detect losses through bursts and leakages through establishing the average daily flow in an area.

iv. Community involvement shall be sensitized to report any burst or malpractices (illegal connections, etc) on the project.

v. These will in effect increase consumer accountability forcing them to use limited water and thereby reducing the operation cost.

· Stimulation of the Local Economy. The construction phase of the projects will stimulate local activities through procurement of construction materials and creation of job opportunities for the construction workers. This will have spiral effect on the demand for goods and services as a result of increased capital inflow. Availability of water will also stimulate industrial growth at the local level.

There will also be increased employment. In all cases, those employed will have a chance to train on the job and / or gain experience that subsequently may enable them to secure more lucrative jobs. The increased employment will result from:

i. Increased water supply enabling the residents to diversify and enlarge their economic engagements.

ii. Contractors will employ a number of people for the proposed works.

iii. More qualified staff (permanent and part time) will get jobs in administration and maintenance of the more otherwise sustainable WSP.

· Enhanced Gender participation in development

Females form 51.4% of the total population of the area but are inadequately participating in development due to the heavy burden of work (e.g. drawing water from distant points) and negative attitudes towards them. Increased access to water will remove the burden of collecting water from women thereby releasing them to engage in more productive activities.

5.3.1.2 
Negative Impacts and Mitigation Measures

5.3.1.2.1 Negative impacts

i. Whereas there are no significant effects on the global drainage, specific consumption points will require discharging wastewater generated. Improper drained waste water may lead to pools and channels with stagnant water harboring vector insects, dirty polluting water and visual nuisance. 

ii. During construction “foreign” workers may bring in immoral practices which the Muslim community do not embraces.

iii. Noise during construction from the machines.

iv. Noise from the engine which runs the pump

v. Waste petroleum products from the engine when being serviced.

vi. Uprooting of trees along the pipeline and at the intake area.

vii. Animals falling in the trenches before they are backfilled

viii. Children falling in the trenches before they are backfilled while playing and when coming from school.

ix. Dust from the excavation of the soil

x. Improper disposal of the excess construction materials

xi. Accidents during construction works

xii. Appropriate drainage will be required, particularly in the kiosks, shopping centers, markets and institutional premises supplied with water. Clear and defined drainages should be encouraged at all points of water consumption. The community shall be trained on how streamline local drainage systems.

xiii. The workers/laborers from outside the project area shall be believed of the culture and practices of the local community. The contractor shall have deliberate initial trainings and subsequent trainings.

xiv. The noise production during the construction is anticipated to be moderate. It will no doubt have little effect on people, children and perhaps to livestock and wildlife. Workforce shall be provided with suitable protective gear (such as ear muffs, helmets, overalls, etc) particularly during construction. 
xv. The noise production during the operation will be minimal as the contractor shall provide low noise engines which is containerized with silencers 
xvi. The contractor shall provide a portable containers for the waste which shall be disposed off preferably to the petroleum dealer who shall provide the serve.

xvii. Promotion of afforestation programme will be encouraged in the area and plant medicinal trees e.g. muarubaini

xviii. The contractor shall create awareness through public barazas organized by chiefs and other opinion leaders to address the potentials temporary problem

xix. The contractor shall create awareness in all schools in the area and madarasa for children not play nears trenches and also the contractor to fix warning tapes in all area with potential accident. 

xx. During construction, the contractor will be required to keep the site clean, neat and tidy at all times. The contractor shall implement measures to minimize waste generation and develop a waste management plan to include the following:

· All personnel shall be instructed to dispose of waste in a proper manner with domestic sewage being directed into a pit latrine while garbage will be incinerated

· The final disposal of the site waste shall be done at the location that shall be approved by the hydro-geologist on site. This must be in full recognition of the existing legal requirements. 

· Workforce shall be provided with suitable protective gear (such as dust masks, ear muffs, helmets, overalls, industrial boots etc) particularly during drilling/construction. There shall be fully equipped first aid kits on site. 

xxi 
Possible erosion at burst pipe locations running along steep slopes. The management committee should device methods of reporting bursts and leaks within the minimal time interval

SIX: ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

6.1 
Management Plan Principles

This project is geared towards enhancing social and economic benefits to the people living within the project area and the district in general. The project should also observe environmental conservation requirements in accordance to the established laws and regulations. To realize this goal, acceptability by a majority of the beneficiaries and minimal effects to the physical environment will require to be integrated in the project through constant consultations, evaluations and review of the design aspects throughout the project coverage. In areas where the pipelines already exist, necessary corrective interventions will also be required.

It is also recommended that a guiding principles specific to this project be developed that will allow integration of environmental management considerations in the construction, maintenance of the facility components and public amenities. Among the factors that need to be considered in this particular project implementation will include:

· Preservation of the natural beauty of the countryside in the project area

· Control of soil erosion and siltation of water sources

· Enhancing integration of environmental, social and economic functions in the project implementation

· Incorporation of safety provisions at the intake, water distribution network and consumption points

· Compensation of any land and/or property affected by the works in accordance with the laid down guidelines

· The contractor and other players in the project activities to be prevailed upon to implement the EMP through a sustained supervision and continuous consultations

· Preservation of the water bodies in the project area through control of soil erosion, siltation and discharge of pollutants

6.2 
Specific Management Issues

6.2.1 
Management Responsibilities
In order to implement the management plan, it is recommended that an expert is identified to oversee environment and social management aspects including water source conservation, soil erosion control, re-vegetation whenever appropriate, water conservation and equity in distribution, enhanced sanitation and hygiene measures throughout the project area. The expert would also be expected to co-ordinate and monitor environmental management during construction and post monitoring audits. Other recommended participants could include the District Environment Officer, Northern Water Services Board/District Water Officer, District Physical Planning Officer etc.

6.2.2 
Environmental Management Guidelines
After the development of Jarajara water project, it would be necessary to establish appropriate operational guidelines on environmental conservation to enable the management identify critical environmental issues and institute appropriate actions towards minimizing associated impacts. The guidelines could be established and formulated into a corporate environmental policy statement with the assistance of an external expert and should reflect the objectives of national environmental aspirations. The guidelines should cover among other areas environmental management programs, standard operation procedures, standard contractual documents for goods and service providers, compliance monitoring schedule and environmental audit schedules as required by law.

6.2.3 
Environmental Education and Awareness Rising
The water supply managers, supervisors and the support staff as well as the consumers/beneficiaries need to understand the basic environmental, sanitation and hygiene principles. In this regard, therefore, the following steps may be considered:

· Engage experts to oversee and create liaisons on all matters related to environment, health, safety and hygiene issues of the water supply schemes and related infrastructure

· Provide basic training, skills and technical understanding on environmental performance to all employees and their supervisors

· Encourage contribution of improvement ideas from the customers, business partners and the general population whenever possible, say through a questionnaire or direct interactions.

· Establish initiatives that would instill a sense of ownership of the water supply scheme to all the workers and customers

· Extend sensitization on environmental health and sanitation to the immediate neighboring communities

6.2.4 
Technical Initiatives

It is noteworthy that technical initiatives will be driven by the management through effective guidelines as discussed above. Attention of the EMP will focus on:

· Design aspects that will ensure the water infrastructure do not interfere with the natural and physical environment in the project area

· Consultation with the District Warden and other Authorities would be necessary to ensure that the project implementation and operation does not conflict with wildlife and related activities in the forested section

· Actions are required to ensure social harmony through guided land use conflict handling (if and when they arise) as well as striving to uplift the economic wellbeing (social responsibility) of the surrounding communities

· While exploiting water sources, actions to address the interests of the immediate communities and their animals as well as the wildlife will need to be incorporated.

6.3
 Environmental and social Management Plan (ESMP).


The main purpose of the proposed Jarajara water project is to provide water that will enable the Jarajara Trading Center community and its environs to improve their social and economic status. The project will also observe Environmental conservation requirements in accordance to the EMCA as well as other pertinent legal requirements. To ensure the realization of these goals, an ESMP has been developed.

The ESMP will assist in the implementation of identified mitigation measures and monitoring strategies by illustrating the various environmental management strategies and procedures as well as identifying the management roles and responsibilities for ensuring that monitoring is undertaken and that the results are analyzed and any necessary amendments to practices are identified and implemented in a timely manner.

The monitoring plan shall also identify the key indicators of environmental impact. The ESMP allows measures to be implemented that will avert/prevent negative impacts.  The project site manager must ensure that the contractor implements all the proposed mitigation measures in time and the contractual agreement should take into account the proposed ESMP. Simple monitoring tools will involve a checklist to record information relating to loss of vegetation, loss of trees, contamination of water resources as well. 

The EMMP in Table 6 below shows the impacts, mitigation measures, implementation period, the required resources and the responsible persons who should take the action.

6.4 Objectives 

The objectives of the ESMP include the following: 

· To bring the project into compliance with applicable national, social and legal requirements, social policies and procedures. 

· To outline mitigating/enhancing, monitoring, consultative and institutional measures required to prevent, minimize, mitigate or compensate for adverse environmental and social impacts, or enhance the project beneficial impacts.

6.5
ESMP Guiding Principles 

It is recommended that a guiding principles specific to drilling be adopted so as to allow for the integration of environmental management considerations in the construction, operation and maintenance of the borehole. Among the factors that need to be considered in this water project will be:

(i) Regular monitoring of the microbiology quality of the infiltration well water 

(ii) Community management of the water environment including water conservation, water source protection as well as solid and liquid waste management

(iii) Paying attention to sustainable community based water resources management linked to the district development programmes on water 

(iv) Ensuring control of soil erosion 

(v) Enhancing integration of environmental, social and economic functions in the project design and implementation.

6.6
Environmental Monitoring and Audits

Environmental monitoring and audits are essential in the project’s life span as they are conducted to establish if project implementation has complied with set environmental management standards for Kenya as spelt out in EMCA 1999 and the Environmental (Impact Assessment and Audit) Regulations 2003 thereof. In this project, environmental monitoring and audits will be conducted annually to ensure that identified potential negative impacts are mitigated during the project’s life span.

6.7
Monitoring and Training

In order to ensure a healthy environment in the project area and its environs, the proponent and the community should undertake to monitor the quality of the environment as a routine practice. This will include comprehensive medical examination of workers, analysis and reporting of results. Other physical and biological environmental data such as water quality and quantity in the infiltration well measurements should be integrated and statistically evaluated to determine trends and chain relationships and to consequently propose mitigation strategies.

The monitoring will involve measurements, observations, evaluations, assessments and reporting on the following variables during the construction through to the operation term of the project:

i. Occupational health and safety (construction phase and during operation)

ii. Air quality (construction phase)

iii. Infiltration well water quality and quantity

iv. Vegetation cover (during construction)

v. Livestock number and trend

vi. Societal livelihood

vii. Human-wildlife interactions

6.8
Training

Knowledge and skills should be impacted to those who will participate in the monitoring program for quality assurance and reliability of data. These should be trained in the following areas:

· Sampling techniques

· Chemical and bacteriological analysis at the infiltration well and at the consumer points

· Data management and verification of the results

· Interpretation of results

· Generation of mitigation measures whenever necessary

6.7
Project Decommissioning

The water project is supposed to be a permanent infrastructural facility serving the community. It is therefore not the intention of the community to decommission the project at any time, but perhaps there may arise need to overhaul the system in order to have optimum performance in the future. 

It is envisaged that by the time the project is completed and commissioned, the following environmentally sound measures will have been instituted.

i. The contractors office and workers campsites (if any) will be dismantled and the sites rehabilitated to the former natural site

ii. All heavy machinery which may have become obsolete or mechanically faulty during construction will be carted away

iii. Community sensitization on sanitation around the area will be ensured

6.8
Specific Management Issues

6.8.1
Drainage and Hydrology Management

The land terrain within which the project will be situated is fairly flat.  It will therefore be necessary for runoff from the pumping station site be directed well away to prevent building up of water pools and subsequent contamination of the infiltration well water. Some trees or shrubs should be planted within the livestock troughs so as to help in minimizing soil erosion by runoff or wind.

6.8.2
Health and Sanitation

Overcrowding and constant meeting at the Kiosk sites normally results to sanitation problems due to absence of latrines. Greater emphasis on sanitation, hygiene education and social mobilization in support of priories and goals of this sector are essential. Experience from UN agencies has shown that health and other socio-economic benefits will not be realized fully unless behavioral change is actively promoted and achieved. The proposed project should therefore serve as an entry point for developing the Jarajara community in water and sanitation management.

Table 3: Environmental Management & Monitoring Plan

	Environmental Aspects
	Key Issues
	Management Action
	Targets
	Responsibility and Timeframe
	Monitorable Indicators
	Cost

	1. Water sources conservation and Quality Protection
	1.1 Construction

1. Water pollution from construction works,

2. Compliance with water abstraction regulation,

3. Siltation of water sources,
	1. Ensure contactor complies with relevant environmental laws,

2. Any oil and grease spills from machines to be contained for safe disposal,

3. Ensure careful excavated material do no end up in the river - water sources.
	No environmental pollutant to emanate from the construction activities.
	Proponent and the contractor.

To be accomplished within the construction period.
	Quality of the downstream water in the river and in the infiltration gallery.
	10,000.00

	
	1.2 Commissioning and operation

1. Wastage of water as a natural resources,

2. Contamination of water source from point sources.


	1. Institute measures to conserve water at consumption point – water use management training.

2. Do not allow water to stagnate or pond around the service area.

3. Maintain water distribution network and facilities at high integrity level.

4. Encourage public to report water leakage in the network.

5. Establish a database on water quality monitoring records for sources in the served area – within distribution system, upstream and downstream of the source.
	Minimum impacts to surface water sources and so to the people’s health.
	Proponent and the beneficiaries.

Continuous and even after the project
	Water quality trends in the service area and downstream

Public awareness on conservation and protection of water sources.
	15,000.00


	Environmental Aspects
	Key Issues
	Management Action
	Targets
	Responsibility and Timeframe
	Monitorable Indicators
	Cost

	2. Land use changes
	2.1 Construction

No significant land use changes are anticipated during the construction works.
	Backfilling of all trenches to the original state
	Ensuring minimal implications on land use
	The contractor and the community 
	Check along the trenches and refill trenches if necessary
	20,000.00

	
	2.2. Commissioning and Operation

1. Start green house farming

2. Appreciation in land values,
	1. The Use of water in the service area should be guided by the Northern Water Services Board (NWSB).

2. Optimum Utilization of water for productive use – use of modern methods of irrigation
	Ensuring minimal implications on land use
	Proponent and Community at the initiate stages and community continuous
	Compatibility of the new water supply and the land use on green houses.
	10,000.00

	3. Public Health and Safety
	3.1 Construction

1. Environmental resources contamination from construction works and contractors camps site.

2. Workers safety during construction works.

3. Sanitation and hygiene
	1. Construction works be done only during the day

2. Use of protective clothing, building scaffolds, provision of toilets during the construction period and insurance cover for workers

3. Inform residents on works likely to affect them
	Ensure minimum disruption to the surrounding communities and safety of the worker
	Proponent and the community throughout the construction period
	Reported cases of accidents during the construction period and the number of residents complaints
	20,000.00

	
	3.2 Commissioning and Operation

1. Improvement of sanitation and hygiene status upon provision clean drinking water.

2. Disease related to water breeding from pounding of excess water spills near consumer areas

3. Potential risks of burst pipes to homes and work areas
	1. Discourage stagnant and pounding water that may harbor vectors at consumer points. 

2. Promote hygiene and sanitation awareness to the community.

3. Initiate water quality monitoring systems Encourage acceptable sanitary provisions by the consumers
	The reduce chance of mosquito breeding. No risks to peoples health and safety
	Proponent and the community throughout the construction period
	1. Reported cases of water related problems within consumer points

2. Awareness on sanitation and hygiene 

3. Monitoring records and follow-up strategies on the water supply


	20,000.00


	Environmental Aspects
	Key Issues
	Management Action
	Targets
	Responsibility and Timeframe
	Monitorable Indicators
	Cost

	4. Bio-Diversity
	4.1 Construction, Commissioning and Operation Phase

1. Destruction of vegetation around intake area and distribution areas.

2. Interaction with wildlife within the area.

3. Environmental pollution (water resources degradation).
	1. Minimal removal of vegetation cover and trees.

2. Consult with the KWS on wildlife management specifically crocodiles.

3. Wastewater should not be discharged directly into the open environmental systems 
	Co-existent of the community and the surrounding eco-system and the area’s aquatic environment
	1. Proponent,

2. contractor, 

3. Supervising team 

4. Communities
	1. Public complaints reports.

2. Environmental quality

3. Conflicts with wildlife reports

4. Co-existence with the ecosystem
	20,000.00

	5. Water use trends and accountability
	5.1 Construction Phase

1. Disruption of water supply to existing consumers points.

2. Fluctuating water quality.
	1. Announce 36hr before any disruption on the water supply and provide alternative supply especially at the existing pump source. 

2. Ensure water disinfection if quality chances by weekly monitoring on water quality.

3. Establish potential demand and needs for the beneficiaries


	Sustainability of water supply, value and satisfaction of the consumers
	Proponent, the contractor and supervising team
	Monitorable water use trends
	30,000.00

	
	Commissioning and Operation

1. Wastage of water from  the water supply

2. Treatment and monitoring of water quality and quantity for domestic and productive use.

3. Illegal water vending

4. Value of water and it economic return
	1. Develop water supply and use guidelines for all consumers

2. Establish a monitoring register on water use trends and purposes within the supply area

3. Enhance sanitation components in water supply criteria

4. Enhance accountability of water supplied
	
	1. Proponent, 

2. Supervising team

3. Beneficiaries
	
	20,000.00

	6. Public Awareness
	Level of responsibility by all members of beneficiary community and institution in the supply area
	Instill a sense of ownership to all stakeholders and the beneficiary community in general
	Sustainability of the project
	1. Proponent, 

2. The supervising team 

3. The beneficiaries
	Acceptability and cooperation by all stakeholders
	10,000.00


	Environmental Aspects
	Key Issues
	Management Action
	Targets
	Responsibility and Timeframe
	Monitorable Indicators
	Cost

	7. Institutional Arrangement
	1. Non-compliance with water abstraction regulations.

2. Water services Management.

3. Inadequate sanitation at consumer points
	1. Non-compliance with water abstraction regulations (WRMA).

2. Water tariff regulation (NWSB).

3. Illegal extensions of water establish SPA with NWSB. 

4. Inadequate sanitation at consumer points
	Compliance with the water statutory bodies in Kenya.
	1. Proponent, 

2. the supervising 

3. team the beneficiaries

Note

This to go on throughout the project cycle
	Smooth operations of the water abstraction, distribution system as well as sanitation and hygiene
	Kshs 30,000.00

	8. Social and Economic
	1. Relative expenses in water expenditure per household vis-à-vis the incomes

2. Water quality integrity

ability 

3. Willingness to pay for water

4. Social disintegration of CBOs
	1. Prepare the community to pay for water supply services

2. Collaborate with other players on public awareness with respect to sanitation and disease control

3. Diversity CBO activities in water and sanitation sectors among others
	Increased public awareness on diseases control and alternative group activities with a bearing to water and sanitation
	1. Proponent, 

2. the supervising team

3. Beneficiaries


	1. Number of public barazas held

2. Changes in diseases prevalence

3. Alternative adapted by CBOs
	20,000.00

	9. Evaluation and Monitoring
	1. Characteristics of the intake levels, quality and quantity. 

2. Water supply network.
	Establish a database framework for the water quality, consumption trends and trends in intake capacity

Undertake environmental audit with particular regard to water, sanitation and hygiene
	Increased suitability of the water supply project
	1. Proponent, 

2. the supervising 

3. team the beneficiaries

Note 

This to go on throughout the project cycle
	Appropriate and meaningful documentation system on the water supply system operation through out its lifecycle
	10,000.00


CHAPTER 7:
ANALYSIS OF ALTERNATIVES

7.1 Alternative Design and Technology

Water will be pumped from the infiltration gallery to the 50m³ steel elevated tank and then flow by gravity to all consumers. This consideration of pumping was due to the fact that the area is relatively flat hence the gravity intake would be very far upstream. Its was estimated at 8km upstream of the intake. If this option was taken there will community conflict which may result conflict and peace instability in the area. The security of the water will be compromised.

7.2 Alternative Project site

Other alternative project sites within the locality will mean pipes passing through other community land which would require easement payment and negotiation which will be expensive.

7.3 
No Project Option

In accordance with NEMA guidelines for EIA, the consultant does not consider a “No Project Option” as an alternative for this project since the proposed Water Project is to be situated in an area with water problems and children security from attack by crocodiles and harassments. The project is aimed at providing clean drinking water, green house farming on drip irrigation and watering livestock. A no project option will mean that people will continue suffering as a result of lack of clean drinking water. 

CHAPTER 8:

CONCLUSIONS AND RECOMMENDATIONS

8.1 
Conclusion

From the foregoing, it is concluded that:
1. Completion of the project will have social and economic benefits to the local residents. 
2. There is a unanimous appreciation of the project by the local community, the project operator and the Northern Water Services Board/District Water office regarding the timely initiative to complete the project
3. There are no significant negative impacts anticipated on the sources of water at the moment since it is reported that Tana River have adequate flows, even future expansion may require not require fresh hydro-geological studies of the river with focus on downstream dependants
4. Any negative impacts would be easily mitigated.

8.2.1 Recommendations
1. In order to provide safe adoption to the new water policy and its impacts in the area, there is need to undertake social engineering as part and parcel of the proposed project works
2. It will be necessary to enlist sustainable community participation by utilizing carefully selected tools and methods to enhance local resident’s support as well as intensifying community awareness creation and sensitization on hygiene and sanitation.
3. Endeavour to introduce metering for all the connections to increase revenue for the operator as well account for all water distributed
4. There will be need to improve on the capacity to monitor and manage the water distribution network, particularly with regard to water use, illegal connections, pipeline integrity and other field managerial aspects.

5. Initiate and maintain constant monitoring of the flow trends on Tana River for sustainable abstraction and distribution management
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