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EXECUTIVE SUMMARY
Introduction

The Government of the Republic of Kenya (GoK) tlglothe Development vote has
assigned Otieno Odongo & Partners Consulting Eeginé undertake Preliminary
and Detailed Engineering Design for upgrading tlgginyang — Lokori — Lokichar
Road (C113/C46) to bitumen standards. The ProjeatiRs under the management of
the Kenya National Highways Authority (KeNHA). Thead is an existing alignment
and it traverses several sub counties namely EalsttPTurkana Central, Turkana
East and Turkana South located in two Counties hyaBeringo and Turkana County
of the Rift Valley Region. The road which is cutifgran earth road in some sections
and narrowing to a path in others due to over grbwshes measures approximately
200km. The project road starts at Ng’'inyang and rimna Northerly direction through
Kapedo, Napeitom, and Lokori where it joins C46 ands at Lokichar at the Junction
with Road Al.The design has proposed a realignment of about &kat Lokichar
Shopping Centre joining Al.

The existing road alternates between earth ancebsavface. The drainage along this
section of road is also poor, with flood water poagdon the road whenever it rains.
This is caused by the fact that the existing raactll is lower than the surrounding
ground. It is also worth noting that the infiltiati rates are low hence during rainfall,
most of the water floods the road section.

The Section between Lokichar and Ngamia 1 oil Viie$ wide flood crossings and
the drainage structures, mainly drifts and pipeveds$, which are inadequate.
Improved gravel sections were noted within the satretch this is between km 200-
175. The design has proposed a realignment at haki8hopping Centre.

The road width is not clearly defined over the leadctions. The average carriageway
width at the gravelled sections is approximately avide with 2 m wide shoulders.
Drainage is not taken care of adequately. Due ¢odtlainage problems noted above
the road alignment has to be lifted, which meanstiexy gravel cannot be utilized for
the final pavement.

The scope of the assignment encompassed undertakifgvironmental and Social

Impact Assessment (ESIA) as per the Environmen@ahddement and Coordination
Act 1999 which requires all new projects to carat an ESIA study at the project

planning phase in order to ensure that significampacts on the physical and
social environment are taken into considerafibthe construction, operations and
decommissioning stages. The EISA study also progdalelines that aims at

harmonizing the coexistence of the project withghgoundings and at the same time
facilitates key stakeholders make informed decsidaring evaluation and approval

of the project.

Legal Regulatory Framework

The ESIA for the of the proposed road was undentake accordance to the
Environmental Management and Coordination Act (EMCE999 and its subsequent
supplements; the Environmental (Impact AssessmedtAudit) Regulation, 2003;



EMCA (Waste Management) Regulations, 2006 and EMQXater Quality)
Regulations, 2006; EMCA (Controlled Substance)Ratyuts, 2007; EMCA (Noise
and Vibration Control) Regulations, 2009; EMCA (Bsions Control)
Regulations,2006; EMCA (Wetlands, River Banks, Lgkkores and Sea Shore
Management) Regulations, 2009; EMC(ConservationBmflogical Diversity and
Resources, Access to Genetic Resources and B&tefitng) Regulations,2006; the
Land Act 2012, Water Act, Irrigation Act among atlpertinent legal and institutional
framework regulating roads development.

Rationale of the SIA and EIA Studies

The SIA and EIA studies provide an analysis of imglications of the planned
investment on the social and biophysical envirorinrethe project areas. It addresses
key environmental and social aspects of the praposestment project in relation to
other land uses and likely impact on the commusitighe project area.

The objective of the ESIA is to analyse and evasidhe anticipated impacts of the
proposed road upgrading project to bitumen starsdard the physical, biological,
socio-cultural and socio- economic environment agomepare an EIA report
recommending appropriate solutions to minimize amgesirable effects resulting
from the road improvement. The scope of the analpssed on the assignments TOR
was to include, but not limited to the followingtars:

o0 The role of the project in the development plansadional and
regional level,

0 Preservation of areas and land use of particulduevancluding
agricultural and, natural conservation areas, fsraad other important
natural resources, cultural and historic sites, etc

0 Assessment of direct impact on agriculture andstoye particularly the
utilization of the fuel wood and water;

o Disturbance if vegetation, and plans for
re-vegetation; The prevention of soil
erosion and sedimentation;

0 The presentation of health hazards arising fromndog water and
pollution of water courses and/or sources;

0 Measures for the rehabilitation of construction eniats, borrow
pits and quarries; Health and sanitation for tteeroonstruction
labour units;

o The avoidance of reduction of visual
intrusion; and

0 Assessment of the impact on demographic factacluding the
prevention of undesirable roadside developmentd, recommended
regulations and measures to limit negative impaat adjacent
communities and areas.



Scope of theESIA

The ESIA study was undertaken in accordance wighBEhvironmental Management and
Co- ordination Act (EMCA), 1999 and the Environm@Enimpact Assessment and Audit)
Regulations, 2003.

The study established the environmental and, setasls of the project areas and thereafter
develop guidelines to enable harmonize the coexdstef the project with the surroundings
and at the same time provide information that sfadllitate the key stakeholders make
informed decision during evaluation and approvahefproject.

The EIA study was conducted by a team of expert® @pplied the ESIA study
methodologies namely scoping, screening and ddtaiksessment. The methodologies
were applied in collection of primary and seconddata during field studies, public
consultations and desk top studies. This methot@sognabled the consultant develop
baseline information on the environmental and $at&us of the project area.

The key activities undertaken during the assessmehided the following:

» Consultations with the key project stakeholder udeig the project proponent,
community members, administrative authority, opmiteader and sub county
departmental heads. The consultations were basetheoproposed project, site
planning and the project implementation plan;

* Physical inspections of the proposed project arbeclwincluded observation of
available land marks, photography and interviews wie local residents;

» Evaluation of the activities around the projece sind the environmental setting of
the wider area through physical observations dedhliure review;

* Review of available project documents;
and

* Report writing, review and submissions.
Project description

The proposed project shall involve upgrading thasteg earth road connecting
Ng'inyang to Lokichar to bitumen standard. The raadyenerally in ridable standards
apart from sections towards Kapedo which is vergkyo The road alignment is still
available in most ections of the road this iseéefiof any development apart from sections
at the trading centres where it is encroached Withiness structures and at Napeitom
village which is developed on the alignment to caninovement into the village due to
the high insecurity in the area. The alignmentdrags several seasonal river beds and is
aligned with Indigenous trees in several secti@peeially near the river beds.

The project shall follow the existing alignmentraach as possible and the road shall be
provided with drainage structure and road furnit@ed, amenities. The drainage
structures to be developed shall include bridges$ @uiverts. The road furniture to be
developed shall include road crossing, servicegpolds bays, truck layby, and provisions
for wayside amenities among others. The key am#/ito be undertaken during the
development shall include:

* Filling and shaping of the road section;
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Cutting of earth section to facilitate wideningtbé road,;
Upgrading or construction of longitudinal and crdssinage structures;

Provision of sub-base, base course and doublecsudf@ssing ending with
finishing course of bitumen surface standard; and

Provision of technical services to guide the demelent and this shall include
engineering and environmental services.

Project Stakeholders

Stakeholder's analysis for the project wasdamtaken and the key
stakeholders identified included: the Governmer@dficials in the various
departments found in the project area and Locatiéesa All the key stakeholders
were consulted on the proposed project through tonene interviews and
stakeholders forums.

Simple methods such as networks, literature re\aad interviews were used in
the process of stakeholder identification. The nséakeholders consulted included
departmental heads, Sub county and Local Adminiggr®fficers, and the general
public. The overall goal of the consultation pracegas to disseminate Project
information and to incorporate the views of stakdbérs in the design of the

Environmental and Social Impact mitigation measurdéanagement and

Monitoring Plan.

Several stakeholders’ forums were held for thiggmtoand the main agenda of the
meeting was evaluation of the proposed project lwhicluded discussion of
perceived project impacts, their mitigations andvho holistically incorporate
environmental consideration in the project plannamgd implementation. The
stakeholders meeting indicated that there is neel@velop the proposed road as it
shall enhance linkages within the project area Wwiaarrently has no major road
linking its surrounding and major towns.

From the consultations it can be said that the conities are very much
interested to see that the road is developedsimsit provide a better environment
for the movement of people and goods thus leaddo@mic and social growth.

Study Findings
Findingson theBio-physical evironment:

Bio-Physical Environment: The project area has rsgv@atural resources such as
water ways, sand, hills/volcanic deposits and iewlagis vegetation.

The project area is characterised as an arid/sethasea and this could be depicted
with the vegetation cover found in the area whighsist mainly ofAcecia sp. The
vegetation cover is mainly concentrated along #esaenal river beds/storm water
ways. Efforts of afforestating the area are unday Wwut the main challenge is
sources of water for watering the plants thouglhriggies such as mulching are
being applied to curb the rate of evatranspirati@mund cover of vegetation along
the road alignment varies seasonally with rairgatl grazing intensity.

Wetlands and water sources: All the rivers alorgy ibad alignment flow to the
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South Easterly direction. The catchments lie withie Rift Valley Basin. There are
a number of perennial and ephemeral rivers on tlgmmaent. The Kerio and
Nginynang Rivers are the perennial rivers in treaarThe area also has several
springs located along the road reserve buolty dhe one at Lokwamusing
located 20m from road alignment is protected aretluss a watering point by the
community members. Sources of fresh water in tha are scares and ground water
in the area is salty thus community living far frdresh water sources get their
water from the Sandy river beds found in the afde road traverses several vast
flood plains this was evident during the rainy seaas masses of water could be
seen while during the dry season this was indicaii#id the existence of sand and,
rock deposits in the plains and the road and sewexi@r ways that cuts across the
road. The sections seen to have large plains wetgelkn Lokichar -Lokiro and
towards Ng'inyang. Marshy land was seen at chaird@g®00 and is located along
a vast storm water way.

Volcanic deposits and floods situation; Theojget area has several hills
remnants of volcanic activities. The hills are thain sources of the storm water
run-off thus flooding the area during the rainyssea The flash floods are normally
accompanies with rooks, sands and tree stampaméstthe storm water comes
from Uganda thus the area can flood despite thetlfi@carea has not received any
rain.

Mineral Resources: The area is rich in natural ugsss and has potential zones
with soda ash, salt, gold, oil and energy genenaaurces.

Soil Erosion: Level of soil erosion in the areaswsaen to be high due to poor land
management, overstocking of livestock and the fRsbds which has led to land
degradation.

Wildlife: The project area is a buffer zone for dhaaimals such as the gazelle and
it also has a section of Grassland Savannah nearyldgg at km 43+00 inhabited
with the lions and other big five animals.

Archaeological and Cultural sites; Sites of culkunaportance found in the area included
Stone works at Lokori located over 1km from roaserge, graves within the road reserve
along the entire road stretch and a habitat culsita used by the Turkana locally known
asEkang' wata Chiror located at Napeitom village 10m from the roadratignt.

Findings on the socio-economienvironment

Socio-economic activities: The main socio-econoagatvity in the project
area is pastrolism. Other income generating ais/moted were trading in
commodities, charcoals and food stuffs.

Socio-economic infrastructure: The project area hady few socio-
economic infrastructure as most of the area hadomumunication facilities
such as telephone services, access roads etcar@aéad primary schools
near the four main centre and one secondary scktobbkori namely as
Kangetet girls secondary school. Plans for devatpm polytechnic are
underway at Lokori.

Land Use: The main land use in the project argemstoralism as the people in the
project area keep large herds of cattles and @ la@ing an ASAL they are forced
to move from place to place with their herds inrcleaof water and pasture.
Irrigation farming is undertaken at Morlem Irrigati Scheme located in Lokori in
Turkana East seven (7) kilometres from the roaghatent. The scheme sources its



water from Kerio River but their main challengdiiks to the markets which has
exposed them to exploitation by the middlemen.

Settlements: The project area is sparsely settiddcammunities lives in pockets of
villages along the way. The area has four mairesetint areas namely Kapedo,
Napeitom, Lokori and Lokichar which also acts asrimin economic centre.

Encroachment of the road reserve: It was notedtbigatommunity members have
developed a few structures within the road resatvieokichar, Lokori, Napeitom
and Kapedo. The level of encroachment is miniraadl since there will be no
land acquisition livelihood restoration progragsrshall be developed once the
final design has been done.

Tourism: The area has potential for tourism develept due to existence of
wildlife, archaeological sites and rich culture.

The area is largely occupied by the Pokot and Thal@mmunities who have been
feuding for years. Due to the fore mentioned tremas considered insecure as the
communities attack each other at random. Insecurityhe area normally lead to
displacement and resettlement of people such asctgants of Napeitom village
were resettled a year ago within the road resefhe. community erected their
village on the road alignment so as to control noset of people into and out of
the area thus to ensure no surprise attack is ulooe them and their off springs.

The communities in the area still live by theirtawl traditional practices thus still

leave in villages consisting of several housingstdts occupied by extended
families, wear traditional attires, the male ardygamists, boys and men are
herders thus few children go to school. The villagéup is also used to beef up
security of the family members and the men teamamg stay vigile at night to

counter any attack from the enemies.

Cattle rustling are rampant in the area which &isgages the youth making them
not attend school in areas with schools while i@aarwithout schools the youth
engage in it as they have no other occupation.

Due to the high level of insecurity incase deattcainmunity members occur at
particular area, the deceased is buried in the laeéshe died this was evident with
the number of grave yards found along the roadvesespecially at Kapedo.

The youth enterprise fund provides it's serviceshe area but they face several
challenges as the local youth have no access tketsathus their repayment for
funds allocated in low and the challenge is acastiidue to lack of proper roads
thus the officers cannot monitor their activitiedalow up on overdue payments

Findings from the stakeholder’sconsultations

The public participation revealed that both theicgmaited positive and negative
impacts of the project were similar throughout ttead’s stretch. All the
communities living along the road were optimistic the benefits of the road
though they raised some negative issues which stetyed should be militated
against. The major positive impacts mentioned leydhmmunity members were
the benefits they shall achieve due to enhancerokntansport sector which
included:

Increase in irrigation farming in Lokori due to elit links to

the markets;

Diversification of economic activities which willeduce over independence in
livestock keeping, pastrolism and help developithéing industry;



* Improvement of the areas security due to a good tbat shall allow frequent
patrols by security personnel and at the same dievelopment of police posts;

* Improvement of the trading centre’s status as #reylocated on a busy corridor but
due to the poor state of road they do not flouasht is not used by the potential
customers;

* Development of the mining and tourism sector. Itaisticipated that the oil
exploration going on in Turkana North will yield @gb quantities for economic
exploration thus the road will play a big role chgridevelopment and management
of the oil rigs;

* Reduction in travel time and, transportation costsd introduction of
comfortable/various modes of public transport;

* Attraction of other socio-economic infrastructume the area such as schools,
hospitals, financial institutions among others arnidl also facilitate the activities of
the Non-Governmental Organisations such as resgonedo emergency situation,
dissemination of health information and medical pigs, supply of relief food
among others;

* Improve accessibility to the area with workers amxtension officers from various
fields such as education, agriculture, fisheriesitly enterprise development among
others; and

« Road will enhance reconciliation between the Pakat Turkana communities as
they shall trade together and work together durdagl construction.

The negative impacts raised were substarii#l could be mitigated if an
appropriate  management, monitoring and implemeanmtagplan is drawn and
implemented simultaneously with the project’s cactivities. The consideration
raised by the community members to help reducetiveganpacts included:

* Provision of employment to the locals;
» Development of construction camps in areas easdgssible by the locals or
provision of transport to work;

» Giving the community abandoned materials sitesbamtbw pits for use as water
storage structures; and

» Giving equal employment opportunities to both thekénas and the Pokots.
Potential Environmental and Sociall mpacts
The development of road infrastructure can causeda range of positive and

negative impacts on a number of receptors. Thefsignt environmental and social

impacts identified for the proposed project incldide

» Destruction of physical environment through quargyiextraction of construction
materials, clearing of vegetation cover at matesiigls and excavation;

» Relocation of about 20 traders and a homestealdeoroaid reserve at Kapedo,
Napeitom, Lokori and Lokichar;

« Over abstraction of water for construction actestieading to increased water

demand in the area as the study has shown thptafext area has limited fresh
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water sources;

Air and noise pollution due to quarrying igities, movement of vehicles and
production of emissions such as dust, fuel emssifbying quarry particles among
others;

Instances of decreased health and poor sanitatienocdabsence of effluent handling
facilities;

Water logging and poor drainage during projeeplementation if outfall are

not developed appropriately;

» Erosion and destruction of vegetation;

* Increased incidences of road accidents especidaiig@dng centres and those
involving livestocks; Conflicts on importation atdourers;

Chances of interfering with archaeologicaksitat Lokori and habitat cultural

sites at Napeiron village; and

* Project workers attacks by bandits found in the.are

Positive Impacts

However, the identified potential negative &aofs can be mitigated by
implementing the proposed Environmental and Sddmhagement Plan (ESMP)
which aims at having a sound environmental projeecommendations provided
in the EMP included: preservation of indigenousestecoordinate with area
planners to develop camp sites at strategic lagsitioavoid undertaking works
especially quarrying of materials near the archagodl site and, settlements and
conducting periodic consultative meetings with camity members to discuss
issues of concern and their solutions, formatiommbrella bodies with adequate
representation of the community members, provisigportable exhaustible toilets
to the workers, water palliation to reduce dustleven and other fugitive
emissions, use of hand tools or machines with s#iemto reduce noise levels and
ambient air pollution, restoration and landscapofgarea after construction,
provision of employment to community members whagpelicable and adequate
security to the project workers, use clean fuelsrdduce Green House Gas
emission, provide livelihood restoration assistatoc#ose relocated from the road
reserve, compensate privately acquired land amtrey measures.

The project is envisaged to benefit the local comitytby opening up the area to
employment, increased economic activities and otmsociated opportunities
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arising from the proposed project. The project vallbo enhance the national
economy through increased flow of goods and sesyigacreased pace of
movement, payment of taxes on purchased goods landbs contributing to
poverty alleviation through increased food produtti acquisition of material
goods and services among others. The road shall @y a major role in
increasing access for provision of emergencyices especially being an area

that always faces draught related problemsfék&ne and malnutrition.

The community members along the road and in neighpareas are ready to have
the project implemented and they considered thathegimpacts to be manageable, if
appropriate plans are developed simultaneously with project. The community

members understand that the key to improving theing standards, meeting the

requirements of the ever growing population andlagpions in the areas is by

rehabilitating the existing road. They anticipdtis tshall improve their accessibility to

basic services, service providers, goods suppiirdsmarkets for their farm produce
and livestock.

Project Alternative Consideration

The project alternatives were evaluated in termsita, technology scale and waste
management. In regards to project site, the rogaraknt is already in existence and
the construction shall be done on the existingnalignt with a few re-alignments in

areas such as

* Near Napeitom village so as to avoid the cultuitaks

» Areas requiring vertical alignment so as to rediheesteepness thus enhance safety;
and

* Areas of requiring horizontal alignment so as tbasrce visibility.

In terms of technology several project componergsevevaluated and these
included:

* The type and size of pavement layers as this detednthe material input,
project durability and environmental sustainabilihe pavement choices were
either Asphalt Concrete or surface dressing theméorwas found to be more
durable and needed less maintenance which is gotd dronomically and
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environmentally.

Types of green environmental technology to be ipo@ate in the project such
as energy input for the various project componants this involved proposing
use of green energy such as solar at the camp Isitteerms of sanitation
provision of wastewater treatment facilities werepgmsed as the area has no
sewer services. For vehicles dependent on fuelgsalpo use clean fuels and
use of vehicles and machineries with Environmelt@hagement Systems such
as those with efficient combustion systems, nosgeanent technology among
others.

Environmentaland SocialManagementand Mitigation

Plan(ESMP)

The options to minimize or prevent the identifiedverse social and
environmental impacts as well as a monitoring pha@ave been proposed in
chapter 9 and 10 of this report. Most of the idedi mitigation measures are
based on good engineering practices. The ESMPidesdheimplementation
scheduleof theproposed mitigation measuraswell aplanningfor long-
term monitoringactivities. It defines roles and responsibilioy different
actors of the planTable 1 below gives aroutline of anticipated potential

impactsand their proposetitigation measures.
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Table 1:Environmentabnd SociaManagemenPlan

Component

Potential mpacts

Mitigation Measures

Destructionof
Physical

Environment

Soil compaction and erosion
Increased river sediments
Obstruction of natural water channels
Abandoned disused quarries

Contamination with melted bitumen

Develop soil erosion control measures which shindtide removal of excavated
materials to avoid being blown or washed away, igl@gilt management structures
(silt fences, hay bales etc), line drains and sfmoéection (rip rap) at steep areas,
revegetate road embankments and cut areas witgrastng plants and reduce side
drains or stabilize them to reduce erosion anchdge outfall should be lined and
provided with silt basins/traps;

Limit the circulation of heavy machinery to mininakeas to reduce soil
compaction and vegetation clearance.

Locate access roads perpendicularly or diagonalthi¢ slope rather than along
steep slopes;

Salvage the rock materials on the existing roaghatient especially between

Lokori and Kapedo in order to reduce need of exttagar sourcing new

material;

Rehabilitate, landscape/levelling, tree plantingd a®-vegetation once the
construction or excavation activities are compl8@me critical sites may need
fencing to promote faster regeneration of lost c@rel avoid erosion.

Avoid melting bitumen on private/productive landgda

Use cleaner and environmental friendly methodsaimdting bitumen like use of
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Component

Potential mpacts

Mitigation Measues

Enclosed furnaces for melting bitumen, enclosedspartation vehicles and all sholg
installed with Environmental Management Systemsuid pollution.

Increased Water
Demand/Supply
& Water Quality

Increased abstraction of water for construction
Contamination of water bodies through car washing,
disposal of solid waste, discharge of efflueriturben,
oil leaks etc

Reduced amount of downstream river flow Decrease
water quality and increased incidences of wateror

diseases

Observe the Water Act 2002 and the 30% water reségits for downstream users;
Develop and implement water management plans tadaaneasures on
conservation and controlled usage of the resourcle as rain water harvesting and
underground water exploration;

Observe the Water Resource Management Rules of @@#ts subsequent guideline
the Water Allocation Guidelines in regards to batehdrilling, ground water
abstraction, surface water (rivers, spring and )akstraction and the proscribed
development on the river riparian areas ;

Obtain water abstraction permit and use meterinthaas to ensure water is
abstracted to recommended limit;

Consult with community members when identifyin@ter sources to avoid
conflicts and abstract water according to condgiohacquired permits taking into

consideration the quantified reserve for the whtaty in question;

oY
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Component

Potential mpacts

Mitigation Measures

Implement appropriate construction site managemedtices like excavating areas to be

worked on only, control flow of excavated materjaisver areas once work is completed;

and
Develop site effluent control and management plaimish should include appropriate
collection, treatment and disposal of generateldesit, strategic locations of outfall to

natural drains to avoid impacts of flooding or wadtgging.

Destructionof

Floraand, Fauna,
Wildlife- Human
Conflict andBirds

Loss of vegetation cover/Deforestation

Destruction of indigenous tree species along the ro
reserve and where materials shall be sources Batitn
of terrestrial, aquatic and avian wildlife along ttoad
especially near the springs between Lokori and
Ng'inyang

Increase in poaching due to improved transport and
number of immigrant workers

Disturbance of terrestrial, aquatic and avian wid|

(competition for food and water resources)

Restrict project activities to core project aremavoid spillover effects to surrounding
environment to allow for growth of annual shrubschtprovide medicinal and
nutritional value to the local community;

Develop appropriate methods of handling uprootedtglto avoid spreading of invasive
species. Undertake species specific control measgrenanual control by uprooting and
burning before flowering. Depending on seriousradsavasion, Integrated control
measures are recommended (physical, chemical datpractices) ;

Project sites, camps and vehicles movement shautsbbcentrated in sites with minimal

stand of vegetation;
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Component

Potential mpacts

Miti

gation Measues

Preserve indigenous plants as much as possiblthasd uprooted should
be replaced with appropriate tree species adapttitetarea and those
that protect soil and conserve water near watqyoigts;

All trees uprooted to pave way for material excavatiomdrexpansion and acce

routes/roads should be replanted with indigenceestr

Planting and tending of vegetation especially theil medicinal value

this can be done in collaboration with the KenyaeBbService and the

local community;

Avoid fires and smoking of cigarettes in areas viittigenous vegetation as area is
land and a small spark can cause fire which siffei¢tavegetation and wildlife

Use alternative sources of fuel to replace woodd fand other nomgreen energ
sources;

Provide road warning signs in wildlife dispersafeas between Lokori and, Kape
especially around Lokuagipi laga and at km 43+0@netthere is a Savannah Grass|
near Ng'inyang that is inhabited by lions and othigrfive animals is found;
Collaboration with wildlife specialists such as tKenya Wildlife Service who al

already operating in the area to protect wildlife.
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Component

Potential mpacts

Mitigation Measures

The contractors code ebnduct should also include conditions on wildifenservatio
and measures to be undertaken invent of violatjothé project personnel;

Avian nestling sites found along the road shoulddbecated before trees are cleareg
the road construction;
Promote the development of community tree nursefiibis can be done in collaborati
with the Kenya Forest Service who are mandatedutiirothe Act to work wit
community members in Forest conservation aeh are currently working with th
community members to afforestation the area; lastitute Environmental conservati
measures as part of the project.

I nappropriate
Drainage

Increased erosion and siltation of water bodies
Flooding of rivers, settlement area, farms Lack
of access to poorly drained areas by the

communities

Install appropriate drainage structures across gk@ssings or natural storm water wg
such as culverts, bridges and mitre drains

Avoid loading rivers with silt at drainage outfall;

Avoid directing outfalls to farmland and other peoties by directing drain’s

outfalls to natural drains/storm water channelanfbin the area;

Train locals on self-initiativeon storm Water harvesting at homes and institutiox
enable curb water shortage problem and also reghessure of ston water amounts @
Drainage Systems/structures;

Undertake periodic maintenance of drainage strastuo avoid blockage due
vegetation growth, siltation and solid waste;

1y's
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Component

Potential mpacts

Mitigation Measures

Oil Spillsand

contamination

Unproductive land Water
contamination Destruction

of ecosystems

Avoid melting, spilling and burying tar in produati land;
Use cleaner production mechanisms and environmergahgement systems

where appropriate;
Avoid spilling oil and other waste into water boslie

Bund all fuel storage tanks and concrete floorgashge and areas where fuel is bein
handled;

All waste oil, lubricant and their packages shduddcollected in nofeaking containen
for recycling or disposal at designated area ca B\EMA registered waste handler;

All waste water from oil handling areas should harmelled through an oil/water
separator; and

Avoid using pumps within the river riparian and gsyshould be placed atleast

10-20m from highest flood mark using long abst@tpipes.

g

Air Quality,
Noiseand

Vibration

Degradation of air quality and ambient noise due to
excavations operations

Degradation of air quality by vehicles emissions,
bitumen burning and dust during excavation
operations

Interference with domestic animals and wildlife doe

excessive and destructive noise and vibration

Operate equipments with air pollution control/eomimental management systems
such as bitumen melting plants/furnaces, enclosptlat mixers among others;
Insulate noisy machines when working near animhitaes and settlements; Maintain
vehicles and machinery in good condition in or@eminimize gaseous emissions ang
noise;

Avoid bitumen melting activities in open spaces cssified enclosed systems to mel
and transport bitumen; and

Avoid noisy operations in the night near settlegbarand animal habitats;

t
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Component

Potential mpacts

Mitigation Measures

Avoid quarrying activities near settlements, ingtdns and cultural sites and
provide warnings before blasting commences;

Undertake periodic monitoring of impacts throughasw@ement surveys for noise,
vibration and emissions and conduct periodic putxicsultations to gauge

effectiveness of mitigations measures.

Encroachment,
Displacement

and Resettlement

Loss of property in areas like Kapedo, Napeitonkdroand
Lokichar;

Destruction of road and reduction of its life span

Use of appropriate structures/markings to defimerttad reserve;
Development of structures to deter encroachment;

Communicate with community members early enougbresfommencement of

of Project works:
Increased road maintenance costs Relocation of
Affeded Person Locate areas for relocating PAP to avoid interfgnvith livelihoods;
market and businesses Interference with historical ] ] ] ] ]
Observe national and international requirementseoluntary Resettlement. Institute|
and cultural sites ) ) ]
the Resettlement Action Plan (RAP) to be develagfeet detailed design
occupational, Increased incidence of Injuries, road accidents and Provide road safety facilities including road sigsiseed breaks, bus stops,
Environment occupational health hazards to workers and publiarge footpath, foot bridges among other safety faciitie
Healthand Safety

Increased incidences of STI, HIV/AIDS, school doays,
unwanted pregnancies, alcoholism, communicablexdese

among other

Interference with local culture and values

Increased informal settlement

Provide workers with Protective Professional Clothand Equipments (PPC&E);
Conduct social awareness campaign in the projeeisar

Recruit locals as skilled and non-skilled labouessnuch as possible or as
required;

Provide housing and appropriate sanitation faeglito project workers

including mobile toilets at road side sites;
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Component

Potential mpacts

Mitigation Measures

Increased incidences of water and soil

contamination
Decreased level of sanitation

Incidences of suffocation and poisoning

Provide neutralizing and detoxification foods likék to workers handling
chemicals;

Complying with work place legal requirements;

Employment of competent work force or conduct fragrand induction courses to
workers before project commencement in orderdoice accidents; Instituting Safety
drills, disaster preparedness and management gnoges; Implement HIV/AIDS and
other communicable diseases awareness and prav@ntigrammes in conjunction
with relevant ministries;

Improve sight distance of areas known to be blacdtss

Provide climbing lanes in steep areas; and

Undertake period EHS (Occupational, Environmengdlth and Safety)

monitoring to ensure safety rules are adhered to.

Socio-emnomic

Concerns

Resources competition Loss of cultural heritagend&e
equity
Alcoholism and drug abuse

Interference with existing local infrastructure buas

access roads

Insecurity

Interference with socio-cultural practices such as

access or use of local shrine namely Kayas

Accord local community employment and business dppdty as a priority; Identify
areas of cultural importance such as graves ardhaotogical sites to avoid
interference with them during material excavatiespecially the stone works in Loko
and theEkang’ wata Chiror located at Napeitom village 10m from the roadratignt. The|
areas should be marked before project commencealland

personnel made aware of the sites existence anegpion procedures ;
Establish labour camps at reasonable distance filtages, shopping areas and

other local social places so as to avoid escalatingal vices such as alcoholism,

STI's among other vices ;

[
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Component

Potential mpacts

Mitigation Measures

Where possible offer women equal employment oppditis as men; Contractor in
collaboration with proponent should develop corposocial responsibility
programmes (CSRP) such as provision of clean viatire local communities,
animal drinking points; sharing of medical facésiwith the locals among others.
Contractor should hold continuous site meetings wibrkers and community
members through releveant experts such as thelegisits and environmentalist;
Develop programmes that can promote peace and hgrsuzh as sports, cultural
events among others.

Rehabilitate infrastructure damaged due projed amdivities; Compensate

PAP appropriately on acquired land, materials andofss of livelihood; and

Provide security to project workers

Develop proposed animal underpass crossing indablerthem and the community
members’ access water safetly. Strategic locafimngroposed under passes are:
Lokwamising at km 146+000; Napeitom at km 91+208pKdo bridge at km 24+075;
GSU at km 27+075 and Kariamarow at km 34+075
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Environmental and Socialmonitoring

Monitoring helps determine the effects of theject activities on the environments

and enhances understanding of cause effect of impad the effective way of mitigating

against them. It ensures compliance with regulatoepsures and understanding the degree

of implementation of EMSP and its effectivenessmAnitoring plan has been developed

for the project and is based on the findings stakeholder’s consultations and

identified potential impacts. Monitoring shall dene at the various phases of the project

as follows;

Pre-construction stage:At this stage monitoring of the parameters is méargstablish

the baseline information of the target parametarshe project area. The main
baseline indicators parameters to be measured acdnminted should cover
environmental issues such as air quality (noiseisgons and vibration), water
guality, sedimentation level, status of land degti@th and biodiversity audit at
material sites. Collection of baseline informatiocluding measurements and,
laboratory analysis, monitoring of compensation ,aresettlement activities is
estimated to cost Kshs. 2,254,000. The breakdowsaoli itemized expenditure is
provided in the environmental and, social managéraed monitoring plans found

under chapter 9 and 10 respectively.

Congtruction stage:At this stage monitoring is meant to establish gb#éution levels
that arise from the construction activities. Thedihgs are compared to the baseline
information documented at the pre-constructigmase and action is taken if
the measured indicators deviate from the acceptatdedards. At this stage
monitoring shall be supported with environmentabpiection. The estimated annual
monitoring cost at this phase is Kshs. 9,550,000lewthe environmental road

inspection services by the supervising consultaall sost Kshs. 10,920,000.

Operation stage:Monitoring at this stage is meant to check on thpacts that might
arise as the result of normal use of the infrastirec The estimated annual
monitoring cost at this phase is Kshs. 3,500,000ewthe environmental road
inspection services by the supervising consulthall €ost shall also cost about one

third of the management fee during constructiondiating to Kshs. 3,940,000.
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» Decommisgoning: Decommissioning is anticipated after the projdéiéésspan which is
20 years after completion of construction. In maages for a road project this
phase is associated with rehabilitation of the rdiashvolves removal of the road
structure and constructing it in some cases ontyi®es which are considered
stable are maintained and areas which are noestablredone. It is important that
materials salvaged from such sections be reusethuah as possible in the

rehabilitation of the road.

The main parameters to be measured during morgtanciude; air quality, water quality,
social issues, security, vegetation covers, enmental risks and hazards, safety hazards
and actual happenings among others. The detailaddial requirements for undertaking
the environmental management and monitoring in thport are estimated for
environmental services only for the three main pbhasf the project namely pre-
construction, construction, operation while thet@dundertaking actual project activities
for mitigating against the anticipated project iroggaare provided for in the engineering
design Bills of Quantities. The cost of the decosswmning phase shall be guided by
outlined activities and costs for the other phaseprovided for in the report.

Environmental Audit

Part V of the EIA regulations requires that enviremtal audits be undertaken one year
after the commencement of the project. The aimhef audit is to unveil the actual
performance of ESMP and allow for incorporation effective measures as the
development proceeds. As per the Audit regulationdertaking of the environmental
audits would be the responsibility of the develoffEENHA) and shall be undertaken by

the supervising consultant on its behalf.
Resource Evaluationor Cost BenefitsAnalysis

The economic evaluation of a project is assesseambimparing the proposed investment or
project with the base-line project alternative be tbase case. In order to perform the
economic evaluation, the road upgrading alternatwas compared with the base case
(Alternative 0) of the road.
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The relative impact of the upgrading alternativedpresented by the net effect of the
benefits and costs they induce. The most desiralvdgnative is usually the one that
maximises the net benefits. Reduced Vehicle Opgyaiiosts (VOCs) and reduced travel
time costs due to the improved road condition wemesidered to represent the benefit
side of the Cost-Benefit equation.

The following costs were taken into consideration:

* User Cost Inputs;
* Road Upgrading/Improvement costs;
* Maintenance costs;

Conclusion

The proposed road project is economically feas#deshown by the various studies
undertaken such as the economic feasibility andeBA. The findings show that the
road shall improve commercial accessibility to theject area and provide the
communities with connectivity to social facilitiemd markets. It has the potential to
open up the area and subsequently connect it tketsaand suppliers in the country;
Uganda, Ethiopia and Southern Sudan while at thmee ¢ame boost the tourism industry
in the entire region. Besides, the road will greadlduce the travel time between the
local areas and thus increase socio-economic tesivin the area and, enable
communities optimize on the existing economic ati#s and the same time increase
access to the area in times of emergency suchragdiroughts, famine, local fueds,

cattle rustling among other issues that affectsatka.

There is general acceptability of the project hutlte other hand there are anticipated
negative environmental and social implications tim&ed to be addressed thus
appropriate mitigation measures should be iategr in the all project
implementation phases to ensure its sustaitabil

RECOMM ENDATI ONS

The proposed project has been found to be feasibtk timely for the economic
development and growth of the project ared &m ensure it meets its objectives

holistically it is recommended that: -
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Mitigation measures proposed in the ESMP shouleh fan integral part of decision

making during the planning and construction ofghgect road,

Continuous monitoring of project impacts, effeeness of the mitigation
measures and consultations with community mendiersld be undertaken and details

recorded; and

Institute effective communication, education anci@emess towards the project

beneficiaries for enhanced acceptability and sd@aiony.
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1. INTRODUCTI ON

1.1. ProjectBackground

The Government of the Republic of Kenya (GoK) hasrarked funds through the
Development vote for use in engaging the servi€¢@s@onsultancy Firm to undertake
Preliminary and Detailed Engineering DesignNifinyang — Lokori — Lokichar Road
(C113/C46).

The overall project components include:

1. Preliminary Design and
2. Detailed Engineering Design;

Otieno Odongo & Partners Consulting Engineers wasiated to undertake the
above mentioned services which encompassed an &Gdix.

The Project Road traverses several sub countieslpdfast Pokot, Turkana Central,
Turkana East, and Turkan South located in two Gesimamely Baringo and Turkana
located in the Rift Valley Region. The project domeasure approximately 200km
and starts at Ng'inyang in East Pokot Baringo Cguaitd runs in a Northerly
direction through Kapedo, Napeitom, and Lokori tedain Turkana Central and East
where it joins C46 and ends at Lokichar at the tlamowvith Road Al in Turkana
South.

1.2 Projectustification

The aim of the project is to upgrade the existifipkin earth road to bitumen
standards so as to open up the project area tdeemattain the objectives of vision
2030. The main objective of the ESIA studies ipravide the key stakeholders with
sufficient information on how the service leveltbé road can be enhanced to obtain a
sustainable safe road which facilitates econonoevtir and improves living standards
in the areas traversed by the road while maintgiaisound environment.

The need of developing the road is to facilitatedér within the area and the
neighboring countries by breaching the existing mamication and business gap in
the Northern part of the country and its enviroriBhe project shall play a major role
in opening up the area to new heights of businessitees including eco-tourism,

industrialization, market diversification financiahstitutions among others and at

the same time provide access during timesnurgency such as drought, famine,
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local feuds, cattle rustling among others. Thislisimturn play a major role in

improving the living standards of the people in #inea who perceive themselves to be
marginalised and delineated from other communitiehe country. The development
shall also increase access socio-economicaginércture such as schools and
hospitals which will in turn lead to increased ratey levels and enable the locals

engage is sustainable socio-economic activities.

1.3 Rationale of the ESIA Studies

Economic and social development is significantlypetelent on efficient road
transport infrastructure which facilitates delivafyagricultural produce, merchandise
and commodities to markets as well as easy acodsasic services (health, schools,
water, trading centres, and administrative offiets) by the people. The benefits from
efficient road transport are felt at all levelslod society, directly or indirectly, such as
to include improved national economy, social incomealth and job creation, health
care, public transport and general service delivemprovement of all these areas is
desirable for the current national aspirations udelg inter- sectoral growth
collaborations. Success of Vision 2030 initiativee basically a function of the

infrastructure, efficient road network being the kmmit.

Development of new roads and improvement of exgstacilities have positive and,
potential negative effects on the physical, biatagji chemical and socio-economic
environments. The social wellbeing of the commaesitas well as natural habitats
depends on how well these negative impacts aregaidtil. Among the potential
negative impacts from road construction projectsilccoinclude: environmental
pollution from construction activities, risk to H#aand safety of the residents and
employees, demand of construction materials suclasr, wood, gravel and hard
stones; increased run off, socio-cultural changeduding loss of farming land,
demolition of structures, displacement of humantleseent/commercial centres,
interference with animal drinking points and foaitlps, increased traffic, increased
ambient air pollution, increased potential for r@atidents, increased surface run off,

flooding and associated disasters among other it®pac

In view of the above observation, environmentalceons need to form an integral

part of the planning and development process agbgg and not an afterthought as it
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facilitates the proponent foresee potential projegbacts that can be optimized or
mitigated. This is normally achieved through idicdition of impacts through a
comprehensive Environmental and Social Impact Assest Study (ESIA) which
included proposed mitigation measures for the goatied impacts and development of
a monitoring plan to guide gauge the adequacyefrtiplemented mitigation while at
the same time enable identify impacts unforeseemglthe study. The study enables
obtain baseline information describing the curreméironmental status of the project
area, opinion of the local communities; and essaltine potential social and economic
benefits of the project. The study findings enappropriate remedy be integrated in
the project plans, design and construction peridek effectiveness of the remedy is
managed and monitored with the guidance of the rBnmental and Social

Management and Monitoring Plan as provided in t8&A&eport.

The study of the proposed project road revealediteampacts shall be mainly short
term and reversible impacts as the road alignmieea@dy exists and the road reserve
is adequate to accommodate the road side projdotiti@s even in areas of
encroachment the traders shall be moved to otkasars the area has vast unoccupied

land.

The principal legislation guiding ESIA process tihe Environmental Management
and Coordination Act (EMCA) of 1999 and its suppéerary regulations which
include the Environmental (Impact and Audit) Regjolas 2003 (E (IA&A)). The
regulation requires the ESIA process to include@ping exercise, adequate public
consultations, impacts identifying, development af environmental and social
management plan (ESMP) and developing an envirotahand social monitoring
plan. This requirements is supported by severaérohational polices, Acts and

sectoral regulatory framework as discussed undspteh 2 of this report.

The team of experts followed the due legal requamimfor the ESIA study by

undertaking the following:

*  Scoping exercise: This process was undertakerstaps between 25/10/2011-
16/12/2011 to enable determine the scope of idsuies addressed in the EIA.

* Detailed Assessment: This process was undertakem January to February
2012 and it involved several impact evaluation amalysis. The activities
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undertaken to facilitate impact evaluation includedd surveys, stakeholders
and, public consultations, literature review, impaentification, analysis and

design of mitigation measures.

1.4 Purpose and Objective of th8tudy

The overall objective of the proposed project isléwelop a reliable road network that
shall enhance intra and inter region economic dgveént by integrating trade
activities between the sub counties found in thgeot area, the neighboring major
towns and neighboring countries like Ethiopia, Sudad Uganda which will shall be
achieved by linking the corridor to the Northernr@tor road Al leading to Lodwar.

The objective of the ESIA was to analyse and eveltlze anticipated impacts of the
proposed project road on the physical, biologisakio-cultural and socio-economic
environment based on the various project phaseselgamplanning, design,

construction and operation and maintenance.

The assessment study was conducted from mid-JanaaBeptember 2012 and it
involved studying the whole length of the road ftotg 200 km and the preliminary
design reports. The specific objectives of thislgtucluded the following;

e Identifying and assess all potential environmentadl social impacts of the
proposed project;

e Identifying all potential significant adverse emnmental and social impacts
of the project and recommend measures for mitigatio

e Verify compliance with the environmental regulasoand relevant standards;

e Identify problems (non-conformity) and ©emmend measures to
improve the environmental management system;

e Generate baseline data that will be used to moaitd evaluate the mitigation
measures implemented during the project cycle;

e Recommend cost effective measures to be wsedhitigate against the
anticipated negative impacts;

e Prepare an Environmental and Social ImpacsseAsment Report
compliant to the EMCA, 1999, the Environmentahghct Assessment and
Audit) Regulations, 2003 and other supplements MCBR detailing findings

and recommendations;
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1.5

Identify and quantify different categories of mcij affected people (PAPS)
who would require some form of assistance, compmmsarehabilitation or

relocation; and

Provide guidelines to stakeholders particigatiin the mitigation of

adverse social impacts of the project.

Scope of Work andLimitation to the Study

The scope of the ESIA study which is based on géfe3I1A study ToR as provided in

the projects documents requires the study to enasspndertaking the following:

1.6

The role of the project in the development plansational and regional level,

Preservation of areas and land use of particulaleviacluding agricultural and,

natural conservation areas, forests and other itaponatural resources, cultural
and historic sites, etc;

Assessment of direct impact on agriculture and stoye particularly the
utilization of the fuel wood and water;

Disturbance of vegetation, and plans for re-vegeiat

The prevention of soil erosion and sedimentation;

The presentation of health hazards arising frormdimg water and pollution of
water courses and/or sources;

Measures for the rehabilitation of construction enats, borrow pits and quarries;
The avoidance of reduction of visual intrusion; and
Health and sanitation for the road constructiomlatunits;

Assessment of the impact on demographic factecluding the prevention
of undesirable roadside developments, and recomederrdgulations and
measures to limit negative impact on adjacent conities and areas.

Approach andViethodology of Study

The approach and methodology applied during thdysanabled collection of both

primary and secondary data. The consultant useld todlitative and quantitative

methods to obtain the data. Qualitative data wasimdéd through field visits/site

walks, photography, and stakeholders’ consultatwdmle quantitative data was
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obtained through literature review.
1.4.1 Approach

The approach to this exercise was structured ssi¢th aover the requirements of the
EIA Regulations 2003 and other supplements of EM@Ainvolved largely an
understanding of the project background, the piglny designs and the
implementation plan as well as commissioning. lditah, baseline information was
obtained through physical investigation of the steas, public consultations with
members of the community in the project areas,esyrand photography, discussions

with the Proponent and literature review.
1.4.2 Methodology
1.4.2.1 Environmental Screening

In screening the Consultant set out to confirm Wweebr not this project falls within a
category that requires ESIA prior to commencemémiaddition, other considerations
during the screening process included a prelimimasessment of the environmental
sensitivity of the areas along the proposed romghalent; this comprised of a desktop
study involving the analysis of project maps andppsed line route, as well as

literature review of previous studies done forrieas along the proposed project area.

It was determined that transportation infrastruetdevelopment activities such as the
development of the proposed road are listed uridesécond Schedule of the EMCA
as one of the projects requiring an ESIA study. prgect proponent has therefore

commissioned this study in line with the provisiafishe Act.
1.4.2.2 Study Team an&coping

The project scoping stage which followed the sdregstage was applied to narrow
down the project issues to that requiring detaidlgsis. The process involved
conducting discussions with the proponent and, ki stakeholders on the project
issues and, collection of primary and secondarg.d3¢low are the key activities that

were undertaken during the study:

» Consultations with the proponent regarding thrposed project details,
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the site planning and implementation plan;

Desk review of available documentation on the

project;

Field investigations along the proposed roasing participatory rapid
assessment method with assistance of tools sucHiteaature material,
guestionnaires, observation, photography, surveysingu geographical
positioning system device (GPS), and in-depth wers as well as informal
discussions with people from the immediate neighthood;

Public and stakeholders consultative meetings wemeducted along the
project corridor in form of stakeholders’ forumsibtic forums and interviews.
This also involved in- depth discussions with thé Sounty Commissioners,
heads of departments in the project sub countles,area chiefs and key
informants such as service managers and providers.

Evaluation of the project setting and baseline
conditions;

Analysis of the potential impacts of the proposesjqet on the biophysical and
socio cultural/ economic environment;

Formulation of appropriate mitigation measures at@lelopment of an
environmental and social management plan, mongagslan, and guidelines for

capacity building in environmental and social mamagnt;

Report writing ;

The study was undertaken by a team of experts enfdiowing
professionals:

Lead EIA Experts (Environmental Scientists)
Highway Engineers

Ecologist/Natural Resource Expert
Sociologist/Socio-Economist and

Surveyors

1.4.2.3 DesktopReviews/Study

Desktop studies were conducted through review afrsgary data to establish the
following:

Legal Policies, Legislative and Institutional Feawork governing the proposed

project;
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e Licenses and permits requirements and conditions;

e Project area baseline information including docoteeé sensitive
environmental receptors;
e Types of waste to be generated, proposed managamelisposal methods; and

« Potential positive and negative impacts.
The secondary data was collected from the follovdaguments:

e Policies, Acts and Regulations;

e Sub county Development Plans;

e Kenya National Bureau of Statistics 2009 Censusioh@nts;

e Project area topographical and cadastral maps;

e Previous project study documents; and

e Literature materials on project including skoon Plant Species, Culture,
Road Development and Management including the &@zEo-economic
profiles reports, biodiversity inventory records kenya Wildlife Services
(KWS), National Museums of Kenya (NMK), Nature KeanfNK) and Kenya
Forest Services (KFS). Publications of the Inteomal Union for
Conservation of Nature (IUCN) , The World Wide Wdtternet) was used to

get Google maps for the project area as well as other retanémrmation.

1.4.2.4 Field Assessmenand BaselineSurvey

Detailed field surveys for this study were undegtakvithin the proposed project area
and its surrounding from the September to Decer@B&i. This involved conducting

systematic field traversing to quantify perceivegbacts on:

e Land ownership, usage and conflicts;
e Vegetation covers of the area;

e Underground and surface waters;

- Waste management; and

e The general sensitive environmental receptorsdauthin the project area.

The ESIA team also traversed the whole project @mealentify the status of the

environment and socio-economic indicators. Thiststhestablish the following:
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e Baseline data on the bio-physical and socio-ecanamd socio-cultural
environment;

e Project Affected Persons (PAP) and Project Affe¢tieuseholds (PAH);

e The level of project impact on affected persons thie environment;

e The opinion of the stakeholders on the psad project including the
local communities; and

e The project alternative considerations.

1.4.2.5 Public Participation

The overall goal of the consultation process waslisseminate project information
and to incorporate the views of stakeholders in ¢ngineering design and the
Environmental and, Social mitigation measures, gameent and monitoring plan.
The specific aims of the consultation process were

e Improve Project design and, thereby, minimize kctsfand delays in
implementation;

» Facilitate the development of appropriate and ptedde entitlement options;

e Increase long term Project sustainability and owime;
e Reduce problems of institutional coordination; and
e Increase the effectiveness and sustainahiityncome restoration strategies,

and improve coping mechanisms.

The consultations for this study were undertake@dtober and December 2011.
In the consultation process two categories of $takiers were identified and
consulted These included:
Key Informant stakeholders at Government levele $takeholders identified for
this category included

e Sub county officials and local governmentdima in East Pokot and
Turkana

Sub countys including the Sub county commissioGarefs and
Administration Police ;

e Kenya Wildlife Services;

e Heads of departments including Sub county Youtiic®East Pokot Sub
county

e among other officers;

e Other stakeholders consulted included NGOs witfncore impact area.
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The meetings with the governmental officials wemrddhin their offices and the

meetings were guided using data collection tooth s1$ questionnaires and checklists.

General Public Forums: This group was identifiaddal on the core impact area and
were addressed through various consultative pubketings. The meetings were
attended by men, women and the youth. The composifi the groups was determined
after consultation with the relevant sub countyotdfs and local government leaders.
The meetings with communities in the project siese more detailed and were
attended by a cross-section of people. First af léscription of the project was
explained to them thereafter they were given timedaise their views after which
discussions on the extent of the project and niibgameasures were discussed. The
attendance and proceeding of the meetings weredetdy a secretary chosen among
the attendees and evidence of the same is annexleid teport.

The aim of the entire consultation process wasettk the opinion and concerns of
stakeholders including the community members onptmposed projects so as to
involve them in the overall planning of the mitigat measures of the identified
impacts. The stakeholders identified both positwel negative anticipated impacts
from the project but they stated the positive imparitweighed the negative impacts
as long as mitigation measures are integratedhet@roject plans.

15 Environmental Impacts Evaluation Tods

Various data collection and identification toolsrevaised to guide identification;
assessment and analysis of impacts in order tolemalantify them and identify

appropriate mitigation measures. Impact evaluatias undertaken in three steps:

e The first step was identification of impadiased on Environmental
Impacts Identification Checklist (Ell) found undernex 8 this report;

e The second step was impact assessment using esaticd

e The third step was impact analysis.

1.5.1 Identification of Impacts
The consultant used the EIl Checklist based on rmedelopment needs which

considers various aspects of the natural and hiemammonments that are likely to be
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affected by the project during the construction apdration phases of the project. The
parameters included in the checklist to enableuatalimpacts were:

e Available local resource and associated socio-@manaspects;
e Biophysical, chemical and landscape aspects;
e Air and water quality aspects; and

e Occupational health and safety, natural hazardsanstruction related aspects.
1.5.2 Assessmenbdf I mpacts

The impacts identified were further evaluatadsing the Rapid Impact
Assessment (RIAM) Matrix as shown under annex 9tta$ report and then
categorised using the Impact Categorization (ICjridas shown under annex 10 of
this report The RIAM was used to assess the effieggbtential impacts on biophysical
and socio-economic components. The assessment pécim focused on their
magnitude,significance, permanence, and whether the impact is cumulaawe
reversible or irreversible. The IC Matrix was usedategorize impacts into negative
and positive impacts based on the project actsuitiéhe impacts were also grouped
according to environmental components (biophysacal socio-economic) likely to be
affected. The result of assessment using the RtAI@mmatrices are discussed under

section 5.3 this of this report.

1.5.3 Analysisof Impacts

After categorisation of the impacts, they were wsed using the Impact Evaluation
(IE) Matrix, which is complemented by grid methant tletermination of significance
of the impacts as shown in annex dfl this report. The technique considers the
characteristics of impacts based on the followadrs:

e Type of impact - whether positive or negative

e Its effects - whether direct, indirect or cumulati

e Intensity - whether low, intermediate or high

e Magnitude - whether site specific, local or regibn

e Duration - whether permanent, or temporary; stesrh or long term;

« Reversibility - reversible of irreversible

e Significance - whether low, intermediate or high.

50



In order to determine the significance of impatis I[E Matrix is complemented by
Grid method, which considers intensitjmagnitudeand duration of impacts. The
frequency of occurrence of each factor for a givepact has been used to obtain the

characteristics of impacts as discussed underosesi# of report

1.6 ReportStructure

This report is divided into thirteen (13) chaptetéiapter 1 provides the introduction
of the report, describes the project background taedmethodological approach of
undertaking the study. Chapter 2 focuses on thecypolegal and institution
framework governing road projects. Chapter 3 githes detailed project description
including activities to be undertaken at each phabeproject development. Chapter
4 provides the project areas baseline inftiomancluding the area’s economic
and social conditions analysis. Chapter 5 idemtiftee, assessed and analysed
environmental and social impacts while chapter 6vides information gathered
through stakeholder’s consultations. Chapter 7 udises the identified project
alternatives while chapter 8 describes the proposnédjation measures aimed at
minimising the projects impacts. Chapter 9 focuseghe environmental and, social
management plan while the monitoring plan is predith chapter 10 while chapter 11
discusses on the project’s cost-benefit analysid ahapter 12 discusses the
decommissioning plan. The summary, conclusionsracoimmendation of the study is

provided in chapter 13.

The appendices, containing key information colléataring the study are attached at

the end of this report.

1.7 ProjectCost

The project is estimated to cost Kenya Shillinggt€ken Billion, Three Hundred and
Six Million, Seven Hundred and Seven Thousand, Sdwndred and seventy and
thirty nine cents Kshs.13,306,707,770.39). The National Environment Mansayg
Authority (NEMA) vide Legal Notice (LN) Number 30uplished in the Kenya
Gazette Issue Number 14, requires project propaioepdy 0.01% of the total project
cost to the Authority as ESIA license processirgsfdespite the quoted percentage,
the Authority has regulated the minimum and maxinamount to be paid for the EIA

license at Kenya Shillings Ten Thousand (Kshs. A@@) and Kenya Shillings One
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Million (Kshs. 1 M) respectively. The proponent livthus be required to payshs.
One Million as EIlAprocessingfee as the 0.05% of the project cost has
surpassedhe maximumlimit. The L.N also permits the project proponentd
make the payment of the EIA license processing fieds/o equal instalments. The
first instalment is paid on submission of the E&port while the second instalment is

paid on approval of the project and before issuaftiee EIA license.

1.8 Duties of theProponent

It will be the duty of the proponent to ensure thkiegal requirements as pertaining

to the development are met as specified by the law.

1.9 Duties of theContr actor

The contractor shall be responsible for undertakithgroject works which should be
integrated with impact mitigation and monitoring asares as discussed under

sections 8, 9 and 10 of the report aimed at prioigeind conserving the environment.
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2. POLICY, ADMINISTRATIVE AND LEGAL FRAMEWORK
2.1 National Legal and Institution Framework

Kenya has approximately 77 statutes that guiderenwiental management and
conservation. Most of these statutes are sectaifgpeovering issues such as public
health, soil conservation, protected areas conservand management, endangered
species, public participation, water rights, waieality, air quality, excessive noise

control, vibration control, land use among othsues.

The National Environment Management Authority (NEMA conjunction with the
various lead agencies requires ESIA studies torueriaken for proposed projects
and that all their aspects adheres to Institatiomnd Regulatory Frameworks
requirements. The institutional and regulatagmfework directly governing road
development projects are: Environmental Manageraedtcoordination Act (EMCA)
of 1999 and its subsequent supplements the Enveotah(Impact Assessment and
Audit) Regulation, 2003; EMC(Waste Management) Raguns, 2006 and EMC
(Water Quality) Regulations, 2006; EMC (Controll8dbstance) Regulations, 2007;
EMC (Noise and Excessive Vibration Pollution CobhtrRegulations,2009; EMC
(Emissions Control) Regulations,2006; EMC (Wetlan@s/er Banks, Lake Shores
and Sea Shore Management) Regulations, 20@MC(Conservation of
Biological Diversity and Resources, Access Ten@ic Resources and Benefit
Sharing) Regulations,2006, Land Act No.6 2012, Wa@onal Construction Authority
Act, 2011, Public Roads and Roads Access Act (389), Forest Act, Physical
Planning Act (CAP 286), Local Government Act (CAB52, Traffic Act Chapter 295,
Water Act 2002, Public Health Ac (Cap. 242), Lalewl River Act Chapter 409,
Wildlife Conservation and Management Act, Cap 3@ the Penal Code (CAP 63)
514 among others. These pieces of legislation aed telation to the project are

discussed in the sections below.

2.1.1Environmental Managementand Coordination Act No 8 of 1999

This project report has been undertaken in accomlavith the section Part VI of
EMCA 1999 and its subsequent supplements. PafthieoAct states that every person
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is entitled to a clean and healthy environment lzawl the duty to safeguard the same.
In order to achieve the goal of the Act, proposedgjguts listed under the Second

Schedule of Act must undergo an Environmental aswebImpact Assessment.

Part V section 42, subsection 1 directs that negeshall among others deposit any
substance in a water body if the substance wilehadverse environmental effect on
the water. According to section 45 of the Act,yhitr mountainous areas are at risk
when they are prone to erosion, high rate of veigetaemoval or land use activities
likely lead to environmental degradation. Sectighdéfines these measures, among
them being control of soil erosion. Excavationsraéd construction material have
potential for such effects as the project areadeagral hilly and low lying section
which shall be either cut or filled to impe the vertical or horizontal

alignment thus likely to expose the area to erosion

Part VIII section 72 of the Act prohibits dischargior applying pollutants materials
into aquatic environment. Section 73 requires #lhbperators of projects which
discharge effluent or other pollutants to the emwvinent submit to NEMA accurate
information on the quality and quantity of the veatitereof. Materials used in road
construction have potential of intoxicating botle tAbove and underground water
bodies. It is recommended that the project teamtsribe requirements of the Act

which aims to reduce environmental pollution.

The proponent isincompliance with the Act by undertaking this ESI A study which hasincorpor ated
mitigation measuresaimed at guiding the construction team to abate the anticipated project negative impacts
while enhancing the positive impacts.

2.1.2 Environmental (Impact Assessmeamid Audit)Regulations2003

These Regulations guides on the procedures of ctinguan ESIA study by
detailing the parameters to be evaluated duringstihady. It also provides guidelines
on the payment of the EIA license fees, conductibrenvironmental audits and
development of project monitoring plans. This studyin compliance with the
requirements of the regulation. It is thereforeormmended that the subsequent
requirements of the Regulations which includes aeohdg continuous monitoring

and annual audits be observed.
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Vide LN No. 30 published in the Kenya Gazette Iskluenber 14 the EIA license
application fee was reviewed from 0.1% to 0.05% #r&l maximum payable fee
limited to Kshs. 1M. Based on the project costissussed under section 1.7, the

projects’ EIA license fee will be KSh. 1M.

2.1.3EMCA(Waste Management) Regulatio@806
These Regulations guides on the appropriate waatallihg procedures and

practices. It is anticipated that, the proposedegtowill generate large quantity of
solid waste during construction which will need lte managed through reuse,
recycling or appropriate disposal. Based on thereabf the project, the amount of
materials to be discarded as waste during the grajaplementation will be
minimum. It is recommended that the proponent puydlace measures to ensure that
construction materials requirements are carefullddgeted and to ensure that the
amount of construction materials left on site aftenstruction is kept minimal. It is
further recommended that the proponent should denghe use of recycled or
refurbished construction materials including theseavated from existing road as
some sections of the road are very rocky. Purchbasmd using once-used or
recovered construction materials will lead to ficiah savings and reduction of the
amount of construction debris disposed of as wadsteomply with the requirements
of the regulations the proponent should undertakefollowing in addition to the
above-mentioned recommendations:

e Should not dispose any waste on the highway,tsiba€, recreational area and
public places;

e Segregate waste and group them according to #mmitarity for example
plastics, toxic, organic etc;

e Ensure all waste is deposited in a designated ghgnparea approved by the
local authority;

» All waste handlers engaged by the proponent shaeilecensed by NEMA and
possess all relevant waste handling documents asigbaste transport license,
tracking documents, license to operate a wastel, insurance cover,
vehicle inspection documents among others;

e Implement cleaner production principles of wast@nagement strategy

namely reduce, reuse and recycle;
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e Label all hazardous wastes as specified in se@biil-3) of the regulation.
The fourth schedule of the regulations lists wastassidered as hazardous to
include solvents, emulsifiers/emulsion, and wastal/water and
hydrocarbon/water mixtures. Road projects involge of inputs which are
likely to generate the mentioned wastes and there till be need for them to

be handled as required by the regulations.

2.1.4 EMCA (Water Quality) Regulation2006
These Regulations provides guidelines on the udensanagement of water sources;

the quality of water for domestic use and irrigatidhe proponent will be required to
observe the requirements of the Regulations whiahipit anyone to undertake
development within a minimum of 6m and maximum 6fr3from the highest ever
recorded flood level. Section 4(2), 6 and sectigh & the regulation prohibits
pollution of water bodies and requires that all gfabce discharged into the water
bodies should meet the standards set under thietsée of the regulation whose copy

is found under annex 5 of this report.

The project design team has been advised on théreetents of this regulation and

they have incorporated the regulations in the dedarument.

2.1.5 EMCA (Controlled Substances) RegulatioB8)7

These Regulations controls the production, consiom@nd, exports and imports of
controlled substances. Controlled substances arggd into three lists according to
the regulation and the groups are as written below:

e Group 1 list consists of halogenated flohmicals with ozone
depleting substances

e Group 2 list consist of hydrobromoflourocarbongh ozone
depleting substances

e Group 3 list consist of bromochloromethane witbree depleting
substances

Products containing controlled substances inclagdeconditioners, air coolers, refrigerants,

portable fire extinguishers, heat pump equipmesietumidifiers, insulation boards, panels

and pipe covers, pre-polymers etc. It is recommeéritiat this regulation be observed to

ensure equipment, machinery, vehicles and chemamaltaining such components are not
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imported for project use.

2.1.6 EMCA(NoiseandExcessiveVibration PollutionControl) Regulations2009

These Regulations provides guidelines for acceptiavkls of noise and vibration for

different environments during the construction apeération phase. Section 5 of the
regulation warns on operating beyond the permissitdise levels while section 6

gives guidelines on the control measures for mangagkcessive noises and copy of
the first schedule indicating the permissible ndeels for different noise sources

and zones in found under annex 2 of this repohte groject team should observe the
noise regimes for the different zones especiallgmwkvorking in areas termed as
silent zones which are areas with institutions, shigr places. These areas are
permitted exposure to Sound Level Limits of noteeding 40 dB (A) during the day

and 35 dB (A) at night. The regulation states thday starts from 6.01 a.m. to 8.00
p.m while night starts from 8.01 p.m. — 6.00 a.ron§ruction sites near the silent
zones are allowed maximum noise level of 60 dBd&ing the day and night levels

are maintained at 35 dB (A). The time frame fonstouction sites are adjusted and
the day is considered to start at 6.01 a.m. and ah@.00 p.m. while night duration

from 6.01 p.m. to 6.00 a.m.

Part Il of the regulation gives guidelines on moand vibration management from
different sources. Sections 11, 12 and 13 ofkthted part give guidelines on noise
and vibration management from machines, motor lehicand night time

construction respectively. Section 15 requires erarof activities likely to generate

excessive noise to conduct an EIA.

Section 14 (1) provides requirements for tmesion, demolition, mining or
guarrying in regards to noise and vibration cdnaiod this includes control of
machines to be used, location of quarries usingpeies (which is set at not less than
two kilometres away from human settlements) andtdintevels of vibration from
guarrying sites at 0.5 centimeters per second lzkgoy source property boundary or

30 metres from any moving source.

It is anticipated that the proposed project wilhgeate excessive noise and/or vibration due

demolition excavation works and quarrying of comsfion materials this noise will
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originate from the construction equipments, velsicend the workers since the road
neighbours homesteads, institutions in some sexciiois therefore recommended that the
construction team develop mitigation to reduce exgisopagation in the sensitive project

area.

2.1.7 EMCA (Wetlands, River Banks, Lake Shores and Sea Shore
Management) Regulations2009

The aim of these Regulations is to ensure consernvahd sustainable use of wetlands
in Kenya. The regulations provide guidelines onlavet management even for those
found on private land. The Regulation indicateg thear guidelines on management
of the different types of wetlands found in the mioy has not been developed thus it
iIs recommended that while working in aquatic envwinents the relevant Lead
Agencies should be consulted to guide on the coaggdication of the law. Despite
that the regulation also recommends use retgutionary principal when working
near wetlands in order to conserve them thus agistiegulation on wetland
management should be applied. This shall includeemtation of the riparian

conservation regulations, water abstraction regulatamong others.

The project area has several rivers and unprotespeshgs which will be need

protection against pollution.

2.1.8 EMCA Conservatiorof Biological Diversity and Resourceéccess tdsenetic
Resourceand Benefit SharingRegulations2006

The Regulations requires proponents to conduct Elfeir activities may have
adverse impacts on ecosystems or lead to unsusikainse of natural resources or/and
lead to introduction of exotic species. The regaitatims at increasing the coverage
of protected areas and establishing new speciaisssites by providing guidelines for
protecting endangered species. Section 5 of thelagon provides guidelines on
Conservation of threatened species and part ithefregulation guides on the access
to genetic materials. The section states thatAtitbority shall, in consultation with
the relevant lead agencies, impose bans, restr&cto similar measures on the access

and use of any threatened species in order to @nsuregeneration and maximum
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sustainable yield.

It is recommended that landscaping programmes ghioublve use of certified plant
species to avoid them from affecting the projeetaanegatively in terms of invading
wetlands, other vegetation cover and surroundindgdaThe construction team should
avoid destruction of indigenous vegetation and iggeaudit should be undertaken
before clearing areas for material excavation dwrewotwork related activities. The

harvested material should be destroyed appropyiatehvoid spreading of invasive
species.

2.1.9 EMCA(FossilFuelEmissionControl) Regulations2006

These Regulation aims at eliminating or reducingssions generated by internal
combustion engines to acceptable standards. Thatem provides guidelines on use
of clean fuels, use of catalysts and inspectiortgutares for engines and generators.
This regulation is triggered as the proponent wile vehicles and equipments that
depend on fossil fuel as their source of energig lecommended the requirements of
the regulation be implemented in order to eliminatereduce negative air quality
impacts. Copies of sections of the regulation iatiing the standards of recommended

emission levels are attached to this report undeexa 3

2.1.10National Constructiouthority Act, 2011

The law was enacted to bring law and ontlethe construction industry and it
provides guidelines of registering contractors &uks into their conduct to ensure
they work according to the industry standards.

It is recommended that all contractors engaged he project works should be
registered with the Authority

2.1.11. Land Act No. Of 2012

The Land Act No. 6 of 2012 has repealed the Wageast, Cap 292 and the Land
Acquisition Act 295 and thus covers all issues reigg land ownership in the
country. The Act provides guidelines on land asifjiain.

Land Acquisition for project development sha# rhinimal where realignment is proposed
at Lokichar Shopping Centre.
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2.1.12 Public HealttAct Cap 232

Part IX section 115 of the Act states that no peoinstitution shall cause nuisance
or condition liable to be injurious or dangeroushtoman health. Any noxious matter
or waste water flowing or discharged into a waterse is deemed as a nuisance.
Section 116 requires that local Authorities takelalhful necessary and reasonable
practicable measures to maintain their jurisdictmean and sanitary to prevent
occurrence of nuisance or condition liable to iigsiror dangerous to human health.
Part Xll Section 136 states that all collectionsna@iter, sewage, rubbish, refuse and
other fluids which permits or facilitate the bregglior multiplication of pests shall be
deemed nuisance. The Act addresses matters ofatsamjt hygiene and general
environmental health and safety which is directbfated to road projects and
associated activities. It is therefore recommerttiati measures to keep the area clean
and without nuisance should be undertaken in aecwel to the Act in order to

safeguard the health of the workers and the pabliarge.

2.1.13 Public Roads and Roads of Access Act (C29). 3

Section 8 and 9 of the Act provides for the dedbcatconservation or alignment of
public travel lines including construction of acsgsads adjacent to lands from the
nearest part of a public road. Section 10 and tbivalfor notices to be served on the

adjacent land owners seeking permission to cortdtneaespective roads.

There will be need to rehabilitate access roadsluh&ing the road construction to their pre-

project status if not better condition

2.1.14 TheDccupationSafety andHealthAct, 2007

This Act applies to all workplaces and workers agged with it; whether temporary
or permanent. The main aim of the Act is to safedjtfzae safety, health and welfare of

workers and non-workers.

It is recommended that all sections of the Acttealdo this project, such as provision of proteztiv
clothing, clean water and insurance cover be obsgso as to protect all from adverse effects of

work related injuries or other health hazards.
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2.1.15Physical planningct, 1999
Section 29 of the said Act empowers the local Arities to reserve and maintain all
land planned for open spaces, parks, urban foeegtgyreen belts. The same section
allows for prohibition or control of the use andrdl®pment of an area.

Section 30 state that any person who carries outlolement without development
permission will be required to restore the landtsooriginal condition. It also states
that no other licensing authority shall grant liserior commercial or industrial use or
occupation of any building without a developmentrnpission granted by the

respective local Authority.

2.1. 16 The Wildlife ConservaticomdManagemen#ct, Cap 376

This Act provides for the protection, conservatiamd management of wildlife in
Kenya. The Act deals with areas declared as NdtiBags, under the Act. The Act
controls activities within the park, which may leta the disturbance of animals.
Unauthorized entry, residence, burning, damage obgects of scientific interest,
introduction of plants and animals and damégestructure are prohibited. The

provisions of this Act should be applied in the mgement of the project.

The proposed project area has no registered wddifserves but is dispersal area for wildlife from
park outside the project area like The Kainuk GarReserve and Lake Turkana Game Reserve.

located over 60km from the project road.

2.1. 17 Water Act 2002

The Act provides guidelines on use and managenfehieocof the water resources in
the country. This Act prohibits the pollution of t®a Part Il, section 3 of this act
states that “every water resource is hereby vastélae state, subject to any rights of
user granted by or under the Act or any other laWie Act and its subsequent
supplementary namely the Water Regulations of 2Q@guires that, any

organization/person intending to abstract watestgrply to over twenty (20) users to
obtain a permit from the Water Resource ManagerAeittority and should form a

Water Users Association (WUA). The act further sdteat, the issuance of the permit
is subject to public consultation as well as an iEmnental Impact Assessment.
Schedule 6 of the water rules states the actiidy should not be undertaken in the
riparian and these include planting of exotic spe@nd construction of structures. It
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is important that the designs of drainage stmest across riparian should take into
consideration this requirements and thus develogtsires that have minimum impact
on the riparian.

2.1.18 Local Government Act Chapter 265
The Act also contains provisions empowering loedharities to control discharges.
Under section 163 a local authority may contropwoohibit activities, both industrial
and domestic, which constitutes ‘a source of dandiscomfort or annoyance to the
neighbourhood’, as an offensive trade or as has baeetted by the Minister. Section
165 empowers the local authority not to grant lémmnto activities that does not

propose adequate treatment method of waste.

All waste emanating from the project should bedhesh as required by law. All project
sites should be provided with waste handling iiéed designed to ensure minimum impact
is transferred to the environment. This shallude providing waste water treatment and
recycling facilities and the treated water shouldehthe recommended standards for water
to be discharged into the environment or qualityeeting health standards if it is to be
recycled.

2.1.19 Work Injurycompensatiomenefit Act 2007

This Act provides guideline for compensating emplesyon work related injuries and
diseases contacted in the course of employmentoairmbnnected purposes. The act
includes compulsory insurance for employees. Tdtedafines an employee as any

worker on contract of service with employer.

This Act is triggered by the proposed project thiugs recommended that all workers
contracted during the project implementation plsakave the required insurance covers
so that they can be compensated in case theyjgetdnwhile working.

2.1.20 Traffic Act Chapter 403
This Act consolidates the law relating to traffio all public roads. The Act also
prohibits encroachment on and damage of roadsdimguand reserved for roads.

2.1.21 Use oPoisonous SubstancAst Cap 247
This Act provide for the protection of persons agairisks of poisoning by certain
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substances. The purpose of this Act is to proterdgns against risks of poisoning by
poisonous substances arising from the use, stonagertation, sale, disposal and/or

transport.

The project shall involve use of chemical substanteus they should be stored
appropriately and workers provided with protectiglthing while handling them. Food
supplements like milk should be provided to wokfsosed to such substances in order to

enable their bodies detoxify.

2.1.22 Forest Act Cap 385
The Act guides on the establishment, development sustainable management,
including conservation and rational utilization fufrest resources for the socio-

economic development of the country.

The Act also provides guidelines for management amgistration of forests and is
supported by the Forests Act of 2005 (No. 7 of 2@0% the Forests (Participation in
Sustainable Forest Management) Rules, 2009 Kenyat@aSupplement No. 754.

Section 41 requires the Kenya Forest Service (KE®)engage community
participation in sustainable state forest managénteection 42 gives the types of
agreements for community participation which inesd

a) a community forest management agreement whilshissued to a forest

association to undertake community forestry adéigjtand

b) a cultivation-permit which shall be isduto members of a forest

association to undertake non-resident cultivation.

Section 25 guides on registration of private farest farms and services provided by
the KFS upon registration.

The proposed project does not neighbour a gazéttedt but several indigenous trees dot
the project area and thus should be preserved ashnag possible. In areas where tress
must be cleared new ones of the same species sheuldeplanted. Tree planting
programmes and associated costs should be devkiom®llaboration with the community

and KFS to ensure they are natured to maturity
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Based on the amount of vehicle emissions expextae generated by the vehicles that shall
ply the roads during its life time, there will bead to plant atleast 10,000 trees to act as
carbon sinks. It is therefore recommended that ptleponent collaborate with the Kenya
Forest Service (KFS) and the community mesnherder the guidance of the Act to

plant indigenous trees to help abate the projedssion impacts.

2.1.23 TheexplosiveAct Cap 115

The Act regulates the manufacture, storage, sakmsportation, importation,
exportation and use of explosive. The law requakghose undertaking the above
activities to acquire a license from the mines gadlogy department. The exploitation
of materials may involve use of explosives thus ¢batractor will be required to

possess the required license.

2.1.24 TheMalaria Preventioct (CAP 246

This Act provides measures to curb the breedingna$quitoes at development sites.
Measures proposed in the act to control the bregedih the vector include:

maintenance of free drainage channels, removaltaginant water from any land
around an area to prevent larvae breeding, renudwaaste and broken bottles among
other measures. The proponent is recommended fenmept measures to control the
malaria disease vectors by implementing the mitgameasure proposed in the
regulations.This shall be achieved by backfiling quarries abdrrow pits, providing

appropriate drainage channels for waste water, extihg and depositing waste appropriately

among other measures.

2.1.25 The Penal Code (CAP)63

The regulation provides guidelines on protecting thublic against ill health and
offensive trade activities such as noise and sameting others.
The proponent should observe the regulation bygatitig against excessive noise and,

vibration and by controlling pollution of water bed and land.
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2.1.26 Sexual Offence Act No.3 of 2006

The Act was assented on 14th July 2006 and caroeopdration on 21st July 2006.
The Act describes the types of sexual offencesghatile by law and this includes
rape, attempted rape, assault, defilement, gareg nagecent act with a child or adult,
promotion of sexual offence with children, chil@ffrcking, child sex tourism, child

prostitution, child pornography, sexual harassmenifural and religious sexual
offences among others.

Road projects are known to be associated withrakwexual vices including exploitation and
prostitution it is important that project personnale made aware of such legal provisions and that

code of work place practices includes observatibtie provisions of this law.

2.1.27 TheStandard#\ct Cap 496

This Act is implemented by the Kenya Bureau of 8tads who provides standards on
the requirements of equipments and project maserislandards regulating security
and safety of the public also have to be obseruwatihg the design phase of the

project.

The proponent is required to implement the requéms of this Act especially those
on standardisation of project inputs and equipmémtsrder to reduce waste and

pollution.

2.2.National Environmental Administrative Framework

2.2.1 The\ational Environmen€ouncil

The National Environmental Council (the Council) tiesponsible for policy
formulation and directions for the purposes of ttgpieg the EMCA. The Councll
also sets national goals and, objectives, andrdetes policies, and priorities for the

protection of the environment.

2.2.2 Theé\ational Environment Manage mehtithority

The responsibility of the National Environmental dMgement Authority (NEMA) is
to exercise general supervision and, co-ordinatbrall matters relating to the

environment and to be the principal instrument @fegnment in the implementation
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of all policies relating to the environment.

The Authority shall review the project report fhetproposed project, visit the project
site to verify information provided in the reportchissue an EIA license if it considers
that all the issues relevant to the project havenhdentified and mitigation measures

to manage them proposed.

2.2.3 TheStandardaeindEnforcemenReview Committee

In addition to NEMA, the Act provides for the edtabment and enforcement of
environmental quality standards to be set by anieahcommittee of NEMA known

as the Standards and Enforcement Review Comm&teRC).

SERC through EMCA has established standards for vilmdous environmental
parameters that require management such as the guaéty standards, noise and
vibration control standards, waste management atdadamong other standards
mentioned in this report. The committee througd tompliance and enforcement
department found in NEMA monitors the complianceeleof various projects to
ensure pollution control standards are implemenfdte committee also follows

pollution complaints reported by the public.

2.2.4 TheProvincialand Sub county Environme@ommittees

The Provincial and Sub county Environmental m@uttees contribute to

decentralization of activities undertaken by NENtAIs enable local communities
have access to environmental management informatidralso enables the Provincial
and Sub county Environment Committees conduct gsitekvisits and review reports
of localised proposed project in time.

NEMA is currently restructuring itself to meet thequirements of the new
constitution thus the provinces committee is culyebeing substituted with the
County Environmental Committee. Though this shadt affect the review process
of the project much as it's administrativaubdary in terms of region have not

changed.
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2.3 National Policy Framework

Several policies have been developed over the yeagide the development of
plans, Acts and regulations for various sectorsasdo ensure both economic and
social sustainability of projects. The key polictbat have guided the environmental
and social sector are discussed below.

2.3.1 TheNationalPovertyEradicationPlan(NPEP

The objective of the NPEP is to reduce the incidsenaf poverty in both rural and

urban areas by 50 percent by the year 2015, asawédl strengthen the capabilities of
the poor and vulnerable groups to earn incomelsti aims to narrow gender and
geographical disparities and create a healthyebettucated and more productive
population. This plan has been prepared in liné wie goals and commitments of the
World Summit for Social Development (WSSD) of 1995.

The plan focuses on the four WSSD themes of pover&gication; reduction of
unemployment; social integration of the disadvaatggople and creation of an
enabling economic, political, and cultural enwmiment which can be achieved
through developing the transport and comoation sector. The plan is to be
implemented by the Poverty Eradication CommissieEE) formed in collaboration
with Government ministries, Community Based Orgatian (CBO), private sector,

Non-Governmental Organization (NGO), bilaterald amultilateral donors.

2.3.2 The Povertireduction Strategiaper(PRSP)

The PRSP has the twin objectives of poverty redacand enhancing economic
growth. The paper articulates Kenya’'s commitmert approach to fighting poverty;
with the basic rationale that the war against pgveannot be won without the
participation of the poor themselves. The propogedject through improving
transport in the area will, contribute towards ewait growth, as well as relieve the
daily pressure of poverty for sustainable numbgpeafple by enabling them reach the

markets and suppliers on time.
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2.3.3 National Environmentahction Plan(NEAP)

The NEAP for Kenya was prepared in mid 1990s. Is \wadeliberate policy whose
main effort is to integrate environmental consitieres into the country’s economic
and social development. The integration process tavdse achieved through multi-
sectoral approach to develop a comprehensive framkete ensure that environmental
management and the conservation of natural respuiaens an integral part of
societal decision-making.

The application of this plan is widening as the eyovnent through NEMA does not
approve a development project unless the impactghef proposed project are
evaluated and mitigation measures proposed forrpacation in the project’s

development plan which is in line with the requiests of the NEAP.

2.3.4 EnvironmentabndDevelopmenPolicy (SessionaPaper No.6 1999)

As a follow-up to the foregoing, the goal of thiglipy is to harmonize environmental
and developmental goals so as to ensure sustaipabllne paper provides
comprehensive guidelines and strategies for govenhiaction regarding environment

and development.

It is recommended that the requirements of thiscpohre
observed by:

e Taking measures to enhance the water catchmepiabiing trees, using clean
energy to reduce defforestatrion;

e Undertaking environment friendly practices dumrgject implementation;

e Taking measures to reduce pollutants leadiregitmphication of water
bodies both above- and underground water bodiek; an

* Rehabilitate project affected areas and publi@stfucture among other

2.3.5 NationalGender andevelopmen®olicy, 2003

Since the country gained independence in 1963pmaltiand sectoral policies have had

different impacts on Kenyan women and men, and méien than not have overlooked
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gender concerns. The The National Policy on GeaddrDevelopment provides a basis
for the Government to underscore its commitmentattvancing the status of by
addressing any existing imbalances through pdhagmulation. The implementation of
the policy takes into account different needs daésof men and women.

The Policy is consistent with the Government’s efforts of rsjmg economic growth and
thereby reducing

poverty and unemployment, by considering the needisaspirations of all Kenyan men,
women, boys and girls across economic, social aftdral lines. Which is also consistent
with the Government’s commitment to implementing tHational Plan of Action based
on the Beijing Platform for Action (PFA).

The overall objective of the policy is tmable both men and women hace equal
access to economic and employment oportunitiess required that the project’s

plans, guidelines and code of practise, intgs and strenthen polices and strategies
that enhances both men and women’s rolecam@mic development. This should
include implementing laws governing reproductigealth, equal emplyment oppotunities

among others.

2.3.6 KenyaNationalAids StrategicPlan 111 2009/10-2012/13

The plans whose motto is delivering on universakeas to services aims to achieve the
country’s targets for quality integrated servicealblevels to prevent new HIV infections,
reduce HIV-related illnesses and deaths, and nitiglae effects of the epidemic on
households and communities. The plan focuses awedely on Vision 2030, as well as
realise the targets set by the United Nations Généssembly for scaling up HIV
prevention, treatment, care and support, and niiigaf its socio- economic impacts.

The targets of the plan by 2013 is to have the@fahg impact;

* Reduced number of new infections by at least 50%;

* Reduced AIDS-related mortality by 25%;

* Reduced HIV-related morbidity;

* Reduced socio-economic impact of HIV at househottl@@mmunity level,

HIV/AIDS is having a significant and increasing iagb in Kenya. Statistics show a

prevalence of 10-15% along some of the majmads in the country.

Interventions that stimulate the movement ofpbeancrease both the exposure to

the HIV virus and the spread of the virus. Roadstction has been identified as one
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such intervention thus the need to integration KIS awareness and prevention
activities into the road construction prograesm A budget for HIV Awareness,
Prevention, Training and, Care have been includetie project budget. The funds
will be used to undertake campaigns on digsating HIV/AIDS information,
providing prevention supplies such as condoms bale and female, training of the
locals to be in a position to train other colleagyaed the local communities around
the project (peer education). Colloborate with Bhaistry of Health for supplies of
medication on those dependent on them.

2.4 International Policy Framework

Kenya is a signatory as well as a party to varioisrnational conventions, treaties
and protocols relating to the environment which saiat achieving sustainable
development. According to the Registrar of Inteoral Treaties and other
Agreements in Environment (UNEP 1999), there a t2daties, 29 of which are of
interest to Kenya. The country is a signatory ts@6éh agreements, which range from
use of oil, protection of natural resources andtgmtion of the atmosphere. The
agreements are both regional and internationalb@edme legally binding on Kenya
upon ratification thereof by the rightfully desiged Kenyan Authority. The
agreements of interest to Kenya can be categomzethose for protecting natural

resources, atmosphere and social wellbeing of man.

2.4.1 Protectionof Natural Rsources

There are 12 agreements of significance to Kenydemthis category which the
country has signed and ratified. This section m@si@ number of policies that are
triggered or met by the proposed project.
2.4.1.1 United Nationd=ramework Convention to Climate Change (UNFCCC)of
1992
The convention requires parties to take climatengbhaconsiderations into account in
their relevant social, economic and environmentdicggs and actions. The proponent
has undertaken this EIA with the aim of minimiziadverse effects of the project on
the economy, public health and on the quality eféhvironment. The requirements of

this convention can be achieved by mitigating agfaimpacts on climate change by
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undertaking activities such as growing trees sietédr the area to act as carbon sinks
along the highway. The community members in theppsed project area depend
majorly on wood and kerosene as their source ofggnehich are known to directly

affect the ecosystem in terms of pollution and affeon water catchments. The
proponent is advised to enhance the positive inspaicthe project through engaging
activities that control climate change for exampleveloping tree planting

programmes with line ministries and the communitgntbers and conserving the

catchment through water conservation.

2.4.1.2 Convention orBiological Diversity, 1992

The Convention requires Parties to use EIA effetyivto avoid or minimize
significant adverse impacts on biodiversity; itraduces Strategic Environmental
Assessment (SEA) to assess environmental implicaitad policies and programmes
particularly for those with major implications oataral resource use. The Convention
also led to the establishment @artagens Protocol on Biosafety 1999 namely “The
Cartagena Protocol on Biosafety to the ConventiorBmlogical Diversity” which
was adopted on 29th January 2000 entered into fardbe same date. Kenya signed
the protocol on 15tiMay 2000; ratified it on 24th January 2002 and beza party
member on 11th September 2008e protocol is an international treaty governing t
movements of Living Modified Organisms (LMOs) rdsu from modern
biotechnology from one country to another. The pramt is advised to observe the
requirements of this regulation if programmes sashandscaping are incorporated
and will involve use of plant species some of whietm be biotechnology products.
The use of LMO can have adverse environmental itspghthe correct material is not
used leading to destruction of the micro-ecosystdaml webs and even invasion of

farms.

2.4.1.3 The Convention onWetlands of International Importance
(Ramsar, 197])

The convention seeks to ensure the wise use ofetlands and provides stringent
guidelines for the conservation of those wetlangted in the List of Wetlands of
International Importance. The proposed projecbislocated within an Important Bird

Areas (IBA) according to the Ramsar Sites list. itesthat the area was seen to have
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several birds nestling areas on trees along trekthass they will need conservation.

2.4.1.4 Kyoto Protocol to the United NationsFramework Convention on
Climate Change

The Kyoto Protocol is an international agreemenkdd to the United Nations
Framework Convention on Climate Change. The Cleavepment Mechanism
(CDM), defined in Article

12 of the Protocol, allows a country with an engasieduction or emission-limitation
commitment under the Kyoto Protocol (Annex B Patty)implement an emission-
reduction project in developing countries. Suchjgmits can earn saleable certified
emission reduction (CER) credits, each equivalerne tonne of CO2, which can be

counted towards meeting Kyoto targets.

The proponent can work on possibilities of paraipg in the carbon trade through its tree planting
activities if the emissions along the road are tbua be below the required threshold. The

evaluation can be done by a certified expert anatie change programmes.

2.4.1.5 The World Commissionon Environmental and Development (The
Brundtland Commissionof 1987)

The commission focuses on the environmental aspetated to development and
requires all development projects to be sustainamenomically, socially and

environmentally. The principle of the organisatemphasis that development project
should not have permanent negative effects on ibgpbere and in particular the

ecosystems.

It is recommended that the project proponent inm@e mitigation measures to
ensure that the project impacts on the ecosystemresiuced. The consultants used
participatory methods to involve the target grond aoncerned stakeholders in order
to inform and enlightened them on the likely negagnvironment and social impacts
in order to enable them to prepare mitigation messg8o as to ensure the proposed

project is sustainable throughout its life span.
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2.4.1.6 Convention concerninghe Protection of World Cultural and Natural
Heritage, 1972

The convention requires parties to adopt effeatineasures that include assessment of
the feasible project alternatives to prevent orimize or compensate for adverse
impacts and assess the nature and extent of patemgpacts on natural heritage
resources, and designing and implementing mitigaptans. The convention also

protects threatened plants.

The proposed project road design does not traverareas considered to be of cultural
importance despite the an archaeological siteoisntl a few kilometres from the road in Lokori
centre and thus will need project from impacts saslvibration. Since the road is located along a
known archaeological route based on historical dateance findings of material of historical
importance might occur and thus incase of occureenthe site should be protected from
interruption and emergency evacuation of the niaeundertaken with the assistance of experts

from the Museums of Kenya who shall further tegerral for its cultural significance..

2.4.1.7 Convention orinternational Trade in Endangered Species (CITES)f
Wild Fauna and Flora, 1990

This convention protects forests as habitat foraegdred species. The proposed
project area has no gazetted forests in its imne@iavironment but is rich in plants

and wildlife thus will need protection from projentpacts.

2.4.1.8 The Convention of Control of Desertification in Countries
Experiencing Serious Drought and/or Desertification, Particularly In Africa
(UNCCD) (1997

This convention requires Parties to promote codimeramong affected parties in the
fields of environmental protection and the consegoveof land and water resources, as
they relate to desertification and drought. Thepprent is advised to engage in
activities geared towards eradicating drought tbhodeveloping tree programmes
with relevant ministries/local communities, encaing clean energy use, eliminate
use of controlled substances and incorporating mateservation measures in the

project.
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2.4.1.9 The BaseConvention

The overall goal of the convention is to protectmlam health and the environment
against the adverse effects resulting from ger@ratnovement and management of
hazardous waste. This Convention requires thatPdmties exercising their right to
prohibit the import of hazardous wastes or othestesfor disposal should inform the
other Parties. It also requires parties to enshia¢ the transboundary movement of
hazardous wastes and other wastes is reduced tonunm levels consistent with
sound environmental management of such wasteghahd is conducted in a manner
which will protect human health and the environmagtinst the adverse effects
which may result from such movement. The proposegegt will involve use of
solvents, emulsifiers, petroleum products and thesrequirements of the agreement
should be observed by not importing or acceptingrer inputs or others termed as
hazardous.

2.4.1.10 OtherMultilateral Environmental A greanent

Other agreements ratified by GOK
include:

e Stockholm Convention on Persistent Organic PailistéPOPS).

e Protocol on Substances that Deplete the Ozoner [(B@ntreal Protocol).
e Convention for the Protection of the Ozone Layé&eiina Convention).

e The Rio Declaration (1992) and Agenda 21.

* United NationsEnvironmentProgramme (UNEP) Principles on Shared
NaturalResourceg1978).
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3. PROJECT DESCRIPTION

3.1 Projectustification

The aim of the project is to improve the transpatasituation in East Pokot and
Turkana Central, East and South sub counties $0 m&rease economic interaction
and growth with other regions and the neighboriogntries such as Southern Sudan,
Uganda and Ethiopia. The road forms part of nliaknbetween the project area and
major towns such as Kitale, Nakuru and Lodwar dng tto neighboring countries.
The project area has economic potential in the mginagricultural, industrial and
commercial sectors but have not been fully expiodae to lack of an efficient road
transport system. Currently the project road i®tmbrated earth surface road which
hinders the efficient movement of goods and sesvigehe region.

The road is important as it connects Kenya Southern Sudan and Ethiopia
through the Northern Corridor. The proposed profest been designed to have a life
span of 20 years after its construction period Wwhsclikely to commence in 2014 and
end in 2016/7.

3.2 ProjectLocation and status ofExisting pavement
The project road is located in the Northern WesRart of Kenya and it connects East

Pokot to Nakuru and Turkana Sub counties to Kiltedd Lodwar. The project road is
currently an earth surface road with some secteingonaturally rocky. The route
starts at Ng'inyang in East Pokot and runs in atiNwoty direction through Kapedo,
Napeitom, and Lokori where it joins C46 and end&akichar at the Junction with
Road Al in Turkana South.

The existing road between Ng’inyang and Lokicham(K to Km 200) alternates

between earth and gravel surface. The drainage dhis section of road is also poor,
with flood water ponding on the road wheneverimsaThis is caused by the fact that
the existing road level is lower than the surrongdground. It is also worth noting

that the infiltration rates are low hence duringfall, most of the water floods the

road section.

The Section between Lokichar and Ngamia 1 oil ek wide flood crossings and
the drainage structures, mainly drifts and pipevex$, which are inadequate.
Improved gravel sections were noted within the satretch this is between km 200-
175.
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The road width is not clearly defined over the leaections. The average carriageway
width at the gravelled sections is approximately avide with 2 m wide shoulders.
Drainage is not taken care of adequately. Due ¢odtlainage problems noted above
the road alignment has to be lifted, which mearistiexy gravel cannot be utilized for
the final pavement.

3.3 GeneralLayout, Size andCapacity of Existing Pavement

The general layout of the road relative to thegubgarea is shown in the maps provided in
figure 3.3.1 below.
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Plate 3.2(a): Showing section of
existing road alignment

Plate 3.2(b): Herd of camel in search
of pasture moving along the road

Plate 3.2(c): Scoured section on the
existing road alignment

'1"-"-.-‘ ‘ N W
-

sections neighboring the existing road
alignment

Plate 3.2(e): Lokichar trading

centre neighboring the existing
road alignment

Plate 3.2(f): Settlements at
Lokichar trading centre neighboring
the existing road alignment
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Figure 3.3.1:L ocation mapshowing theroad aignment
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34 The RoadReserve

As per article 2.4 of Kenya Road Design Manual tfPaproposed ROW has been
considered as

40m for the entire stretch in general, except éons exceptional locations like
proposed wayside amenities, Project Implementafioib buildings and

junctions where more land is required to be acquire

The actual road reserve is not formally protectedrked or fenced thus several
informal structures and businesses are being waldertwithin it at the main trading
centres namely Kapedo, Lokori and Lokichar. At Negme a village has been
established on the existing road alignment as arggeneasure to enable the locals
control all the movements into and out of the a®@as to avoid unexpected banditry
attacks.

It is recommended that the proponent take up thaimred 40m width as early as
possible so as to curb further encroachments esdpeaiter the road development,
create room for future expansion and road safdarihg of the road reserve at the
trading areas will require compensation and resatht which will have to be

undertaken before project commencement.

3.5 ProjectDesign
The proposed project is still at feasibility stdgg almost moving to the next stage of

detailed designs. The preliminary engineering desigr the main road have been

developed and consist of the components describlesvb
3.5.1 Typical CrossSedion

Based on the predicted traffic growth in year lie¢rafehabilitation of the road, the
typical road cross-sections were chosen accordirigable 4.2.2 of the Road Design
Manual. Using the manuals criteria the followin@ss-sections were proposed for

the project.
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Table 3.4.1: Typical cross-section selection

)

€S

TCS-I Typical cross section of 2-lane carriagewdthout service road and
with cut- off ditches on both sides

TCS-II Typical cross section of 2-lane carriaggwathout service road ang
with side ditches on both sides

TCS-llI Typical cross section of 2-lane carriaggwvithout service road ang
with cut- off ditch on left side and side ditch ght side

TCS-IV Typical cross section of 2-lane carriaggwathout service road and
with side ditch on left side and cut-off ditch aght side

TCS-V Typical cross section of 2-lane carriagewdthout service road and
with quard rails on both sid

TCS-VI Typical cross section of 2-lane carriaggwath service road at

Lokori and

TCS-VII Typical cross section of 2-lane carriaggvat high embankment

TCS-VII Typical cross section of 2-lane carriagegy at super elevated stretc

TCE-1X Typical cross section ol-lane carriageway at realiment stretche

3.5.2 Geometric Design

Highway alignment and cross-section has been feltbw

3.5.3 Design Speed

The design speeds adopted the project road vaewgebn 70 km/h to 100 km/h

depending on traffic condition and terrain of theaa

3.5.4 Horizontal Alignment

In general neither the horizontal nor the vertgbmetry of the existing road is good
due to the presence of a number of sharp curvedraqdent ups and downs. The
abutting landuse pattern is mostly of barren tyjté wresence of agricultural land at
few locations. Although land acquisition is repdrteot to be that problematic as
there is plenty of unoccupied land surrounding greject corridor, attempts were
made to design the road on the existinqadignt or at least as much as possible.

3.5.5 Vertical Alignment

Vertical alignment of the project road shall ocedirin areas listed in table found

under annex 13
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3.5.6 Drainage Structures

A road, either in cut or fill, inevitably suffersoim a main risk of erosion from runoff.
As a result, the road must allow for channelisimgumoff into structures proposed
transferring the flow without damaging any elemefie road.

The drains collect the runoff from the road surfas&le slopes and adjacent
impluviums. Geographical characteristics, soil ¢gbod and rainfall intensity are
some of the main factors which influence the shégpmtion and capacity of drains.
The drain should have sufficient capacity to caxayural peak runoff without scouring
embankment or any part of the road.

Based on the calculation of flow to be transferf@ugh the drain and taking into
account the drain characteristics, it should beessary to find critical length for the
drain at which discharge of the flow is required.

There will subsequently be a choice between sevpoasibilities based on the
topographical conditions. Whether the road sedsan fill or cut Embankment height

Discharge the drain flow into a natural outlet, &itransfer structure (divergent drain or culvert)

3.5.6.1Selectionof Drain Sedions

The choice of cross-section of the drains is gélyelienited to two types, viz. cut-off
ditch and side ditch. As far as project road isceoned, the terrain is rolling. Unlined
trapezoidal drain sections have been proposed dememupon the requirement. The
typical drain sections have been shown in drawiolyme and a list of the proposed
drainage structures and some of their locatiopsdsided in sections below.

3.5.6.2 Pipeculverts

Cross pipe culverts have been sized up for 10 ngantion period peak flows across the
road for appropriate catchment size. The followsogfigurations of cross pipe culverts

along the road have been proposed.

Between Ngiyang — Lokichar sections of the road g% culverts measuring 1 x
900mm and 200 measuring size 2 x 900mm have bepoged.

3.5.6.3 Boxculverts:

Box culverts have been sized up for 50 year repemod peak discharges and this

resulted into the following sizes of box culvertsass various locations of the road.

Between Ngiyang — Lokichar the following box cuitige have been
proposed.
70 No. of size 2.5m x 2.5m
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No. of size 2 x 2.5m x 2.5m
36 No. of size 3 x 3.5m x 5m

3.5.6.4Bridges

Bridges have been sized up for 100 year returroggreak discharges and this resulted
into the following sizes of bridges across varidosations of the roadiable 3.5.6.4:

Proposed location of bridges along the project road

Location 100 year Width Height(
Design flood (L) H)
(flow Qpeak (m) (m)
Km 2+440 1681 65 7
Km 12+745 386 20 5
Km 24+257 737 60 5
Km 27+405 221 30 4
KM 44+250 715 40 5.5
Km 49+105 1674 65 7
Km 49+300 143 20 3.5
Km 52+960 219 20 3.5
Km 60+692 115 20 3.5
Km 73+792 768 45 5
Km 82+287 452 40 4.5
Km 91+792 520 45 4.5
Km113+845 258 25 4
Km119+434 2030 65 7
Km121+967 1441 50 7
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3.5.6.5ProtectionsWorks in Flood Prone Embankments

Sections of the road, in particular at Lokicharwhbe soils are very erodible as they are
mainly sandy soils. Also in Ng'inyang areas adjaderthe Ng'inyang River and the hill
slopes are very vulnerable to erosion. To addresptoblem extensive protection works
are proposed at Lokichar, Ng’'inyang and hill slopésmg the project road. In addition it
is proposed that erosion protection bio-engineegegtextiles be laid underneath the
stone protection (rip rap) on very erodible sidepsek before top soiling and grassing.
Protections works in the form of stone pitchingthwiilter media have been proposed
at the erosion stretches as well as whelmakment height is more than 3.0m. The
geotextile provide a long-term confinement of thé slope or fill materials. Being
constructed of soft and pliable needle-punchedgstéyr, a quality geotextile will remain
stable and functional for many years, in spite ateptial exposure to the sun's ultraviolet
rays and/or concentrated hydrocarbons, such adirggsdiesel fuel, oil, or hydraulic
fluid.

~—— Rip Rap Protection

Plate 3.5.6.5 Proposed erosion control structuseojgpyareas
3.5.7 PavementDesign Evaluationand Review

As per traffic and CBR values along the projectdropavement has been designed
corresponding to T3 traffic (3x106 — 10x106 ESAY & subgrade CBR (10% - 18%).
From the Road Design Manual (RDM) Part-lll, stard pavement structure “Type-3”
has been proposed. The proposed pavement cdiapdsr mainline are as follows:

AC - 0 5m
Improved Base - 150 mm
Improved Sub Base - 175 mm
Subgrade - 300 mm
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However, due to less loading, a weaker pavemenbées proposed for service roads as
mentioned below:

AC - 5 Bm
Improved Base - 150 mm
Improved Sub Base - 150 mm
Subgrade - 300 mm

The road shall be provided with sealed shouldet.5fm in width on both sides of
the carriageway. The shoulders shall contain sedabase and subbase materials in
order to prevent erosion of the road.

3.5.8 Roadrurniture and Facilities

The consultant has proposed road facilities basstdildanalysis of the project
corridor guided by site reconnaissance and engimgegudgments. The various
facilities proposed are discussed in the paragrbplusv.

3.5.8.1 RoadCrosdngs

Grade intersections have been proposed with aetieler deceleration lanes and
channelized islands as required. Three major janstihave been proposed at the
locations listed below:

At Ng'inyang (km 0+000)
At Tullow Ngamia (km
168+646) At Lokichar (km
192+650)

3.5.8.2 ServicdRoads

Service roads have been proposed at the locat&iad in table 3.5.8.2 below mainly
to segregate local traffic from high speed vehicé®l ingress/egress to mainline at
designated places only.

Table 3.5.8.2: Location of proposed service roads
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Design Chainaggkm)
SI No. EETEr Side Remarks
From To (m)
Left
00 00 Lokori




Ri Village
00 00 g
3 19140 19245 150 Left
Ri h ar
A 191+1 192+5 147 ' Villag
00 75 5 g o
ht

3.5.8.3 BusBays

Generally, the bus bays shall provide safe entdyexit of buses from project highway and
safe boarding and alighting of passengers. Thehaysarea shall be provided with an
effective drainage system. The typical layout of lhay has been provided in drawing
volume. The list of proposed bus bays is givenabl& 3.5.8.3 below.

Table 3.5.8.3: List of Proposed BBsys

Design . .
SI No. Chainage Side Village/Town
1 0+300 Left Side
Ng’inyang Village
2 0+400 Right Side
3 26+741 Left Side
Kapedo Village
4 29+817 Right Side
5 90+929 Left Side
Napietom Village
6 91+000 Right Side
7 125+000 Right Side
Lokori Village
8 125+158 Left Side
9 192+225 Left Side
Lokichar Village
10 192+300 Right Side

3.5.8.4 Truck Laybys

2 nos. truck lay byes have been considered atwWwullgamia near oil exploration location.
Location of proposed truck laybys are given in €al8.5.8.4 below. A typical layout of

truck lay bye has been presented in the drawingwel
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Table 3.5.8.4: Locations of Proposed Truck Laybys

Design Side Village/ Town
e Chainage
1 168+358 Left
: Tullow Ngamia Village
, 168+950 Right

3.5.8.5WaysideAmenities

Wayside amenities to accommodate flooding facdjtieel station, telephone booth, repair
shop etc. have been proposed at an interval openevery 50km. However, considering the
alignment geometry, terrain etc. the locationsfiaadly decided as mentioned below in
Table 3.5.8.5. Only landfill quantities have beensidered in BOQ at this stage.

Table 3.5.8.5: Locations of Proposed Wayside Amesnit

S.No. Cr?;ﬂgge Side
1 28+260 Left
2 74+167 Right
3 125+977 Left
4 173+400 Right

3.5.8.6 PIU (Projectimplementation Unit) Office

Provision for PIU office has been considered atafrtbe wayside amenity location
mentioned above. Km 74+167 (right side) has beletsel for this purpose at this stage.

3.5.9Miscellaneous Provisiondor Traffic Guidanceand Safety

A high-speed facility is basically aimed at prowiglisafe efficient and economic
movement to motorised through traffic with comfand pleasing environment during
the journey. To achieve these objectives in practicis essential to make certain
miscellaneous provisions for traffic guidance amafety. The safety measures and
devices as proposed by the Consultants along ¢fevay are described below:
3.5.9.1Roadside&~urniture

For notification of road features and also for sagad guidance of the road users, the project
road will be provided with all the necessary t@tfontrol and safety devices. These include:
» Traffic Signs and Pavement Markings - Traffic sigared pavement markings shall
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include roadside signs, overhead signs; curve nedusigns and road marking along

the project highway.
* Road Delineators Pedestrian
Guard Railing Metal Beam
Crash Barrier
» Traffic safety Devices wherever required
* Boundary Stones
* Hectometer/Kilometer Stones
» Traffic Blinker Signal (L.E.D) at intersections

3.5.9.2 Streetighting
The lighting proposed includes

(i) Double arm lighting arrangement (posts @ 300) bas been considered along

proposed separator at service road and truck laydmations.
(i) Single arm lighting arrangement (posts @ 30o) bas been considered at
proposed bus bay and wayside amenity locations.

(i) High Mast lighting has been considered whire alignment will pass through

potentially hazardous locations like junctions &id office area.
3.5.9.3Landscapin@nd Tregolantation

Landscaping of the highway tree plantation shalllblee at quarry sites, steep slopes,
at bridge, culverts among others. The cost impboatsite rehabilitation and
landscaping has been provided as earthworks iertgmeering design BOQ.

3.5.10 ConstructiorMaterials

The main construction materials for road develogmealude sand, gravel, hard
stones (aggregates), reinforcement iron bars, eatbitumen. Most of the materials
shall be obtained locally (within Kenya) exceptuben which shall be imported.
Material investigations have been made with the afmdentifying sources for

suitable construction materials including borrowspisand pits, construction water
sources and quarry sites. The investigations waneed out during the preliminary

design phase.

Estimate of the total amount of material requiredthe widening and reconstruction
of the Road to 7.5m with 1.5-2m shoulders on eitiée are as provided in the table
below:
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Table 3.5.10 Total material requirement

Material Quantity
Gravel 345,000m3
Hard stone Chippings

Sand

3.5.10.1 BorrovAreas

There is plenty of gravel along the areas bordettiegproposed road. A total of 21
gravel material sites were identified as listedtable 3.5.10.1 below and samples
carried out for testing indicated that most of thaterial are suitable for use as sub-
grade in their natural state and as sub-grade miiiténg with cement and lime. The
table describes the surrounding of the materiassdind the regulatory management
measures required to be observed to ensure enwrdamprotection. Detailed
description of each of the location of the matesiés are provided under annex
6 of this refpor
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Table 3.5.10.1: Gravel material site locations

-Located approximately 2+800km from Lokichar

Km -Site near a natural storm water drain
40,000
197+400,RHS -Has scattered thorny trees
& LHS offset
0.3KM -Located 30m from the existing corridor and stnetd for over
3km along the project corridor
MS 1
20000 -Remarks:

2.0
-Since it neighbours a river bed the requiremeifitstiee  Water
Rules

2007 and Water Quality Regulations 2006 needietobserved

-Dust control should be undertaken as is neaasapf human
movement

Revegetation using indigenous species need todbee once
exploitation is complete
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-Located approximately 33km from Lokichar

-Site near a natural storm water drain

-Has scattered thorny trees

-  Remarks:
Km -Since it neighbours a river bed the
MS 2 10000 2.1 21,000 165+000, requirements of the Water Rules
RHS& 2007 and Water Quality Regulations 2006
LHS need to be observed
offset 0.3 -Revegetation using indigenous species need to
km be done once exploitation is complete.
-located between the road to Lokichar from
Lokwamosing and the road to Kainuk (Turkana
national Park located 15km from project road) -
Km area is fairly hilly and is at an offset about
MS 3 10000 1.4 14,000 151+500, 30m from both roads.
* Remarks:
RHS -Dust control should be undertaken as is near
of areas of human movement
fset - Revegetation using indigenous species need
0.3 km

to be done once exploitation is compl
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MS 4

25000

1.2

30,000

Km
146+000,
RHS

off
set
0.3 km

- Site located close to Lokwamosing settlemenéwa f
kilometers from Lokori Town and along the projecad

at an offset of about 40m from the project corridbine
site is at the foot of a potential site for hatone

material which is on the LHS of the project corrido
- The area is also characterized by scattered bush

(thorny) with grass at selected sections. Thare a
few rock outcrops of rock material which is britda the
surface.

Remarks:

-Dust control should be undertaken as is nesasaof
human movement

- Revegetation using indigenous species need tibhe
once exploitation is complete.
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-Quarrying of hardstone at this site should beided

as shall not meet the noise and vibration remudat
requirements of distance for noise and vibration
exposure near settlements

- site is close to Lokori than
Napeitom on the LHS

-The area is hilly and the material site is onfthe of
Km

the hill
144+000,
. 10000 L3 13,000 LHS offset -Area characterized by a few thorny bushes
0.3 km scattered grass.
Remarks

-Dust  control  should be undertaken as is
near areas of human movement

- Revegetation using indigenous species need ttohe
once exploitation is complete.
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-site is close to Napeitom village
-Area characterized by a few thorny bushes and thisiw

grass.

- Remarks
-Dust control should be undertaken as is neaasaof

0.3 km

Km
128+000, human settlement
MS 6 10000 1.2 12,000 LHS offset - Revegetation using indigenous species need tdobe
0.3 km once exploitation is complete.
- site is close to famous Napeitom
Laga and is on a raised ground
Km 123+300, RHS 1km from Napeitom on your way to Lokori.
MS 7 10000 1.6 16,000 offset

-area characterized with a few thorny busires
brownish grass
-Remarks:

-Since it neighbours a river bed the requiremeffitstiee
Water Rules

2007 and Water Quality Regulations 2006 neebeo
observed
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--Revegetation using indigenous species need tdone
once exploitation is complete.

-Dust control should be undertaken as is neaasaof
human movement

MS 8

10000

1.0

10,000

Km

116+400,
RHS offset
0.3 km

-site is close to Napeitom

—Area characterized by a hilly terrain on the nemthpart
and a valley on extreme left.

Remarks

-Revegetation using indigenous species need toone d
once exploitation is complete.

-Dust control should be undertaken as is raaas of human
movement

-Soil  Erosion control and management
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- site located between Lokori and
Napeitom,

0.3Km

Km - characterized by a hilly terrain with a valleycagpment on the
+ extreme Right of the material site.
MS 9 10000 15 15,000 106+500,
LHS offset Remarks
0.3Km
-Protect hill as required by EMCA
1999
Km 93+000, LHS - ;rhe. stl.te is Iocfzted :)itc\)Nee?f Ka:pedo and Napeitonthe RHS
MS 10 10000 1.9 19,000 offset Of existing corridor at £5m oTiset
0.3Km
- Site is on a fairly flat surface with a few seattd thorny bushes.
Itis
Km  80+000, RHS easily accessible at an offset of approximately 4fdom the
MS 11 22500 1.2 27,000 offset

existing corridor.

-Remarks:
-Revegetation using indigenous species need taldme once
exploitation is complete

105




This site is on an area which is considered tode n
man’s land between the Pokots and the Turkanas and
anyone found there by either Turkanas or the Pokots

Km he is executed. It's a no Stopping zone.
MS 12 | 20000 - 20,000 | /7*+300,RHS Remarks;
& LHS offset Provide tight security measures when workinthi
0.3Km section
- site borders the road from Ng'inyang and roadnfro
Loruk via the collapsed bridge (Ng'inyang) a few
meters from the 4-way junction at KM 0+000 oé th
Km-3+000, project road.
MS 13 10000 2.0 20,000 | RHS offset -site is gentle sloping in open area with scattered
0.3Km thorny bushes. - site is characterized by a fewhilat

and its bordering a homestead.
Remarks:

-Revegetation using indigenous species need to be
done once exploitation is complete.

-Dust control should be undertaken as is nesasaof
human movement
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MS 14

10000

1.0

10,000

Km 64+500, RHS
offset
0.3Km

- site is close to Lokori than Napeitom on the RéfShe project
corridor.

-The area is hilly and the material site is onanplcharacterized
by a few thorny bushes and scattered grass.

-Remarks:

-Revegetation using indigenous species need to dme @nce
exploitation is complete.

-Dust control should be undertaken as is raaas of human
movement /settlement

-Protect hill as required by EMCA
1999
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MS 15

30000

0.9

27,000

Km 55+600, LHS&
RHS offset 0.3Km

- site is along the project road between Kapedo Mdapeitom
Settlements.

- site is in a gentle sloping open area with scadtethorny
bushes.

Remarks:

-Revegetation using indigenous species need todme dnce
exploitation is complete.

-Dust control should be undertaken as is nessisaof human
movement

MS 16

20000

0.6

12,000

Km 52+400, LHS&
RHS offset 0.3Km

- site is close to Lokori than Napeitom on the Rb{$he project
corridor. The area is hilly and the material sit®n the foot of a
hill characterized by a few thorny bushes and soadtgrass.

Remarks:
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-Revegetation using indigenous
species need to be done once exploitation is cdeple

-Dust control should be undertaken as is nesaisaof human
movement

-Protect hill as required by EMCA
1999

Km 46+800, RHS

- site is along the project road between KapedoNsaqokitom
Settlements, but closer to Kapedo than Napeitora.siie is in
a gentle sloping open area with scattered thorshést

Remarks:

-Revegetation using indigenous species need todne @nce
exploitation is complete.

offset

MS 17 10000 0.8 8,000 offset
0.3Km -Dust control should be undertaken as is nessisaof human
' movement
MS 18 10000 0.8 8,000 Km 36+000, RHS - site is close to Kapedo than Napeitomtbe RHS of the project

corridor
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0.3Km

.-area is hilly and the material site is twe foot of a hill
characterized by a few thorny bushes and scattgeess.

Remarks:

-Revegetation using indigenous species need toobe d
once exploitation is complete.

-Dust control should be undertaken as is nesasapf
human movement

-Protect hill as required by EMCA
1999

MS 19

10000

0.6

6,000

Km 34+000, RHS

0.3Km

offset

The site is close to Kapedo than Napeitom on th& RH
the project corridor.

-area is hilly and the material site is on the foba hill
characterized by dense thorny bushes and scatjeasd.
The site is located a few meters from the junctmn
Kapau
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. Remarks:

-Revegetation using indigenous species need todoe d
once exploitation is complete.

-Dust control should be undertaken as is neeasaof
human movement

-Protect hill as required by EMCA
1999

MS 20

10000

0.6

6,000

Km 244000, RHS
offset
0.3Km

- site is close to Kapedo on the RHS of the progectidor.
The material site is on a plane characterized bigva
scattered grasses.

Remarks:

-Revegetation using indigenous species need todoe d
once exploitation is complete.

-Dust control should be undertaken as is rmaas of
human movement
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Km 10+500, RHS

The site is located between Ng'inyang and Kapedthen
RHS of the project corridor. The area is fairlyt fend the
material site is characterized by a few thorny legsand
scattered grass.

Remarks:

-Revegetation using indigenous species need toobe d
once exploitation is complete.

MS 21 10000 0.5 5,000 offset
0.3Km -Dust control should be undertaken as is nesasapf
human movement
TOTAL
345,000m3
VOLUME
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3.5.10.2 QuarrySite

Hardstone will be required for use in the manufeeithippings for Asphalt concrete and
surface dressing. Substantial volumes will alsodapiired for the production of aggregate
for structures. Investigation for quality stonenfr@xisting quarry in Ng'inyang for Loruk-
Barpelo road and from new sources was carriedldng.suitable new quarry was identified
around Lokori.

3.4.10.3 Natural River Sand

Vast sand deposits are available at Ng'inyang, kiopk@gas and Lokichar, from where 5
samples of sand were taken. A sample of sand veastaken from River Kerio bed at
Lokori. The samples were subjected to tests atMhagerial Branch Laboratory of the

Ministry of Roads, Nairobi for Particle Size Distition; Silt content; Sulphate content;
Chloride content; Organic content and Specific @yav he results obtained indicated that
the sand from Lokori complied with the specificasofor sand for use in concrete
manufacture thus recommended for the project. $aomd Kerio river bed has high silt

content and cannot be directly used in the manurfacf concrete.

Plate: 3.5.10.3 (a)View of asandy river bed | Plate: 3.5.9.3(b): Flooded sections of the
road used as animal waterirpgint

3.5.10.4 Construction Water Sour ces

There are two perennial rivers crossing within phgject area and a number of seasonal
rivers from which required water for constructicancbe sourced. Three boreholes were
also seen in the project area located at Publicedw{National Water Conservation)
borehole at Lokichar with good yield; Kapedo atichge 31+100, 5m from the centreline;
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Napeitom chainage 97+100, 15m from the centrelame KPLC owned borehole at
128+500 positioned 15m from the centreline.

The local communities also depend on the same gat@ices for domestic use and
irrigation agriculture. The contractor will be reepd to make appropriate

arrangements with the local communities and WRM#oteeabstracting water from

the sources.

The water quality was compared with the Permissthlality of drinking from the
Practice Manual for Water Supply Services in Kergated October 2005 and the
EMC(Water Quality) Regulations, 2006. All the saagpimet the required standard for
drinking water, except the water from Kangitit Gisvhich seemed to be very hard.
Hence the above tested water can also be usea ipré&paration of concrete for the
bridge. Other qualities such biological content dadteriology E.coli, faecal) of the
water needs to be undertaken to ensure water istibally clean or guide on the
treatment method before consumption. as presdngeob, faecal matter needs to be
undertaken to ensure the water is holisticallyrclea

Table 3.5.10.4 (a) The water sources proposedéptoject

No. Location Description Status

1 -Km+2+600 River Ng'inyang’ Perennial

2 Km 24+257 River Kapedo Seasonal
3 Km 27+405 River Loandapa Seasonal
4 Km 44+250 River Lere Ngiro Seasonal
5 Km 49+105 River Lomelo Seasonal

6 Km 73+792 River Ngaloikipe Seasonal
7 Km 82+287 River Nameieni Seasonal
8 Km 91+800 River Napeitom Seasonal
9 Km 119+400 River Kerio Perennial

116



Table 3.5.10.4 (a) War Quality for sampled watenarces

pH 7.74 8.12 7.88 6.5-9.2 OK 6-8.5 Exceed
Total 144.2 997.2 322.0 1500 OK 1200 OK
dissolved

solids,

Total 105.0 874.5 480.0 500 OK (for

Hardness as A

CaCO3, ppm & C)

Sodium as - - - 200 OK

Na, ppm

Chlorides as 35.7 237.9 16.0 250 OK

Cl, ppm

Sulphates as 145 91.4 22.6 400 OK

SO3, ppm
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3.5.10.5Cement

Cement is recommended for the project based ommidwerials report is Bamburi
Cement. This available in major towns packed ingbbkgs and can also be sourced

from the factories in Nairobi.
3.5.10.6Reinforcementted

Reinforcing steel for structural works is also &alale in the mainland from various
factories in Mombasa and Nairobi, or abroad. Stter@nd other properties of
reinforcing steel to be confirmed by testing of g in approved testing
laboratories.

3.5.10.7Bitumen

Bitumen for road works is generally readily avaidatsom either the port of Mombasa
or external suppliers. Bitumen properties needeatecked by testing representative

samples in approved laboratories.
3.5.10.8Lime

Industrial hydrated Lime properties need to be kbdcby testing representative
samples in approved laboratories.

3.5.11 Construction guipments

The list of equipment’s to be used during the progenstruction phase is provided in
the table below. It is important that the perforcerof the equipments meets the
environmental and safety standards before theyeagaged in the project. The
standards to be evaluated to ensure they méet rtequired standards include
combustion efficiency to reduce emissiansprporated noise and vibration
abatement gadgets, enclose systems for mixers atetiat ferrying trucks to reduce
fugitive emissions, ability to use clean &end nonhazardous substance in their

operating systems.
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Table 3.5.11 Construction equipments to be used

Name of Equipment Supplier
Dozer Contractor
Grader Contractor
Pay Loader Contractor
Excavator Contractor
Vibro Roller Contractor
Tandem Roller Contractor
Macadam Roller Contractor
Tire Roller Contractor
Dump Truck Contractor
Mixer Truck Contractor
Water Truck Contractor
Tractor w/Trailer Contractor
Tire crane Contractor
Cargo Crane Truck Contractor
Cargo Truck Contractor
Crusher Plant Contractor
Screen Unit Contractor
Concrete Batch Plant Contractor
Asphalt Plant Contractor
Asphalt Finisher Contractor
Asphalt Distributor Contractor
Air Compressor Contractor
Generator Contractor
Fuel Truck Contractor
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Light Vehicle Contractor

Water Boozers Contractor

Vibrators Contractor

3.6 ProjectActivities

The project shall have four major activities namphg-construction, construction,

operation and decommissioning.
3.6.1 Mobilization or Pre-Construction Rise

This phase entails mobilization of labour forceuipment and construction of
offices/camps as well as acquisition of varioushper as required by the law. The
implementation of the project’s design and consimacphase will start with thorough
investigation of the site biological and physicakaources in order to develop a
baseline data bank that shall guide in impact neanifj. Practise has shown that the
period between the initial ESIA and actual projegplementation takes time thus the
need of reviewing the established baseline infalmai he activities to be involved in

the pre-construction phase include:

e Identification of proposed alignment or route sgtm;

Environmental and Social Impact Assessment touatalthe changes since
last study including baseline surveys;

e Land survey to align the road;

e Geo-technical investigation;

e Materials analysis including soil, stones and wadsts;

e Design of the proposed road based on recommenaedasds and site conditions;
e Identification of suitable quarry and labour casites and source of water;
e Clearance of area for labour camp site constmgtio

e Construction of camps (labour camps, operationpsafoffices, store and
workshop) and material site camp;

e Mobilisation of the labour and equipment’s to taenps;

e Land acquisition; and
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e Material storage and material preparation.

3.6.1.1 Campsite LocatioandDevelopment

The project is expected to have three categoriesawip sites, namely workers
camps, operation camp (offices, stores and worksghapd material site camps
(materials preparation sites). The selection of tleeation of the contractor’s
campsite has been based on the availability ofwstedand for establishing the
camp sites, including parking areas for machinsiyres and workshops, access
to communication and local markets, and an appatgridistance from

environmental sensitive areas.
3.6.1.2  Transportation

Materials (fine and course aggregates) from quamié be transported by trucks
to the construction site. Water will be moved bytexvdoozers. Other materials
like cement, timber and reinforcement bars willt@sported by trucks to the
construction site. List of transportation vehiclesquired for the project is

provided under section 3 of the report.
3.6.1.3  Storage

Some of the materials from borrow pits will be us@ectly after delivery and as
such no piling up is expected. Other materials fggregates and sand will be
stored at the operation camp site ready for useme@e and reinforcement bars
will be stored in special storage rooms. Timbell directly be used at the
required areas and consequently there will be eakptling of timber at the camp

sites. Fuel will be stored in drums at bund areas.
3.6.14 Wastes Generatiamd M anagement

Types of waste to be generated at this phase girthect and their management

methods are provided in the table 3.6.1.4 below.
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Table 3.6.1.4: Types, amounts and treatment/didpobavastes
during the pre-construction phase

Waste Types Amount TreatmentDisposal
Solid Waste | Vegetations To be determined | Source of energy for cooking at the camp site or
(Degradable) | (Trees, Thickets nearby villages.
and Grasses) and
remnants of
timber
To be determined | Collected in a large skip bucket at the campséa th
Food remains, disposed at the authorized dumpsite or decompos
cardboards and for use in adding nutrients to
papers
landscaped areas and planted trees or
manure sold to farmers
Solid Topsoils To be determined | Backfilling material in the borrow pits, fill the
Waste diversions.
(Non-
Degradabl Scrap metals To be determined | Sold to Recyclers
e)
Tins, glasses To be determined | Sold to Recyclers and those that cannot be soltbdt
and plastics quality of material should be collected in a laskip
bucket at the campsite then disposed at the azdori
dumpsite within the project area when full
Liquid waste | Sewage To be determined | Septic tank and waste water recycling system at th

camp sites. Recycled water to be used for non-
domestic use. Mobile toilets to be provided at off

camp construction sites

Oils and greases

Non (car
maintenance shall
be done at
contractors garage
) unless in cases o

emergency

Sold to recyclers

f
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3.6.2 ConstructiorPhase Activities

The overall objective of the road construction vgik to improving the structural

capacity, drainage and ride ability of the existingd with some improvement and
realignment of the road geometry.

The construction phase which shall be undertakedoyractors shall commence
after the ESIA has been approved and the affectegle resettled. The project
implementation activities undertaken by the tbr shall be supervised by a
contracted resident engineer and monitored bYE&MA expert, KENHA and

NEMA'’s Sub county Environment Committee as perrthgnitoring schedule.

The road will be developed to a bitumen surfacesliirhaving proper and adequate
drainage structures to ensure passage of traffouigmout the whole year. The road
section is categorised as class B road which igired)to have a road reserve of 40m
this is 20m from the either side of the road's odite but due to minor
encroachments some areas of the road reserve hfv¢he carriage left though the
reserve can be freed as vast open land is avatlalétocate those on the reserve. It is
envisage the proposed road will follow the existiogd profile in most of its sections
apart from a few sections which shall be realigteeshcrease visibility and steepness

for enhanced road safety as discussed under se&ibrl and 3.5.5 of this report.

The main activities to be undertaken during thestmiction phase will include the
following:

« Filling and shaping of the road section;
e Cutting of earth section to facilitate wideningtbé road;

e Rehabilitating and construction of longitudinatlastoss drainage structures;
and

e Provision of sub-base, base course and doublacgudressing ending with
finishing course of bitumen surface standard.
The actual works that shall be undertaken durirgphase includes:
e Route and Topographical survey
e Earth works including cutting of the earth sectido facilitate widening of
the roads; clearing of areas to pave way for thesttoction works;
excavation of the existing roads and the conswaadif fill embankments,

filling and reshaping of the road section to suaegrlevel

123



e Construction of drainage structures culverts ambes

e Provision of sub-base, base course and doublacgudressing ending with
finishing course of bitumen surface standard.
» Provision of temporary crossings and traffic dsiens;

e Quarrying of gravel from borrow pits for sub-basel base;
e Extraction of sand;

e Extraction of stones and crushing them to fornragates;
e Transportation of building materials like cemeetnpforcement bars and

asphalt to site;
e Preparation of form works for handling of concrete
e Mixing of aggregate;
e Extraction of water from surface/undergrousalrces and
transportation to construction site;
e Transportation of construction materials includbiigimen and stone chippings;
e Laying a bitumen prime coat and bituminous surtagatment;
e Excavation for the construction of the concreiddes and incidental works;
e Installation of road signs/sign boards; and
e Operation of the camp sites.
The road construction activities mentioned abovall die associated with activities
discussed below. Relevance of each activity to ghgect is discussed and its
anticipated impact identified.

3.6.21 Detour and Labour Force

Detour will be required in order to maintain a Usalwad during the construction
period with exceptions. Other alternatives to e@aigening up of detour will be use
of a single lane by motorist while the other lasainder construction and vice versa.
The construction and maintenance of the detourldhoel of expected standard that
ensures road safety. Detours outside the roadveesbould be done after consultation
with land owners and any losses incurred should cbompensated. Once the
construction is completed this detours on privatend should be rehabilitated by
covering with top soil so as to reinstate to itgyioal state or a manner that shall

prevent soil erosion.
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Road construction is a labour intensive activityl aequires skilled and unskilled
manpower consisting of management and technicabpael and labourers who can
be sourced locally. Sourcing of local labour is sidared to be a major mitigation
measure for social impacts on the local commumty this is supported by the locals

who requested to be given first priority when itr@s to employment.

3.6.2.2 Drainage

The drainage systems along the project road dreraibt existing at all or where they
do exist, they are poorly maintained. There is rteeidstall pipe culverts at sections
where drainage was noticeably poor and in areasrneg drains as discussed under

section of drainage structures.
3.6.2.3 RoaBurniture

The project shall also involve development of réauhiture and supporting facilities
like bus stops, bus parks, signage, and speedotalavices. The installation should
be done in areas beneficial to the locals in ofalethem to serve their purpose. There
will be need to consult the community members ime&anstances on the right

location to develop these facilities.
3.6.2.4  SourcingandTransportatiorof Building Materials

Road building materials will be transported to preject site from their extraction,
manufacture, or storage sites using transport studkaterials (fine and course
aggregates) from quarries will be transported bgkis to the construction site. Water
will be moved by water boozers. Other materialg ldsphalt, cement, timber and

reinforcement bars will be transported by trucktheconstruction site.

The building materials to be used in constructibthe project will be sourced from
within the project area with manufactured materimsig sourced from major towns
such as Kitale, Nakuru and Nairobi. Greater emghasgl be laid on procurement of
building materials from sites located closer to ¢bestruction site being worked on;
this will make both economic and environmental seas it will reduce negative
impacts of transportation of the materials to thgget site through reduced distance

of travel by the transportation vehicles. Excavdiade and sub-base materials from
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the existing road can be reprocessed to form newegt improved sub-base and
reused as construction material for the same @r qtfojects.

3.6.25 Storage M aterials

Building materials will be stored on site thoughmsoof the materials from borrow
pits will be used directly after delivery arak such no piling up is expected.
Bulky materials such as aggregates, stonesgdbaiand and steel shall be stored at
the material mixing camp/contractor's yard andot@cted from elements of
weather in order to avoid wastage due taathex conditions such as wind and
rain. Cement and reinforcement bars will be stanespecial storage rooms. Timber
will directly be used at the required areas andsequoently there will be no
stockpiling of timber at the camp sites. Cluats material such as emulsifiers,
stabilizers, petroleum products and solvents sliadl be stored at site in tanks/drums
in banded areas to control contamination of nat@sdurces in case of spillage.

3.6.2.6  ExcavationandMasonryWork

The project activities will involve undertaking ex@tion and, masonry work and

other related activities including: stone crushigphalt mixing by use of both manual
and mechanical means. These activities are knoviae t@bor intensive and a source
of air pollutants as activities such as quarryiregassociated with explosives thus lead
to vibration, noise and fugitive emissions. The smions are also known to have
impact on human health causing hearing impairm@méumonocossis among other
health effects.

3.6.2.7 Landscaping

To improve the aesthetic value or visual qualitythed site once construction ceases,
the proponent will be required to carry out langéog this will include establishment
of roadside tree planting, backfilling and vegetgtof disused quarry sites. Some
sections of the road will have to be landscapedasstruction proceeds to reduce
erosion especially the steep sections.

3.6.2.8 Waste&eneratiorandM anagement

The proposed project shall generate a substamtiabat of waste both at the labour
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camp and at the road construction site. Contrgotmpbnent should provide facilities
for handling solid waste generated. These willudel dust bins/skips for temporarily
holding waste within the camp before final dispostithe designated dumping site.
Bulky excavated material should be stock piled edighated collection point before
disposal or reused. The appropriate strategy wilidocut and fill so as to reduce stock
piling and impacts associated with excavated grsuihat are not rehabilitated.

Sewage generated from the camp should be dischangetthe sewerage system of the
facility to be recycled, while storm water from theject area shall be channelled into
the storm water drainage system or directed to raltwater courses with
consideration of downstream effects. Mobile sapifacilities should be provided at
road side construction sites, the material sitesaiher projects areas without sanitary
facilities this can be in form of mobile toiletsTypes of waste to be generated during

this phase are provided in table 3.6.2.8 below.

The occupants of the camp units will be respondiimeegular washing and cleaning
of their units and other common/communal areasar@ig) operations will involve the

use of substantial amounts of water, disinfectantsdetergents
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gﬁ‘g's% 3.6.2.8: Types, amounts and treatment/dismdsaastes during the construction

Waste Types Amount Treatment/ Dsposal

Solid Waste | Vegetations To be determined | Source of energy for

(Degradable)| (Trees, Thickets cooking at the camp site|
and Grasses) and or villages nearby.

L

Food remains, To be determined | Collected in a large skip

cardboards and bucket at the campsite
papers then disposed at the

authorized dumpsite or
decomposed for use is

adding nutrients to

Solid Top soils To be determined | Backfilling material in

Waste the borrow pits, fill the

(Non- Scrap metals To be determined | Sold to Recyclers

Degradabl

e) Tins, glasses To be determined | Sold to Recyclers and
and plastics those cannot be sold due

to quality of material
should be collected in
a large skip bucket at

the campsite then

Liquid waste | Sewage To be determined | Septic tank and waste
water recycling system
at the campsite.

m 1 1 L. L )

Oils and greases | Non (car Sold to recyclers

maintenance shall

he done a

3.6.2.9 Gener&epairsandMaintenance

The labour camp’s machinery and equipment’s wiluiee repairs and maintenance
during the construction phase of the project. Samdivities will include repairs and
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maintenance of construction plants and equipmeetsctrical gadgets and.
equipment, repairs of refrigeration equipment, mspaf leaking water pipes,
painting, maintenance and replacement of worn auisgn vehicles, machines and

equipments including oil changes among others.
3.6.3 Demobilization Phse

Upon completion of the Contracted Work, the corttiashall remove all of its tools,
materials and other articles from the constructicea. The Contractor shall also clean
areas where he worked, remove foreign materials delatis resulting from the

contracted work and shall maintain the site inea) orderly and safe condition.

Materials and equipment shall be removed from ifeeas soon as they are no longer
necessary to minimize the demobilization work af@mpletion of the project. Before
the final inspection, the site shall be clearedeqtiipment, unused materials and

rubbish so as to leave the area aesthetical clean.

All the campsites will be built as temporary stuues and these will also include the
use of movable structures such as movable consaiddr the temporary structures
will be demolished after accomplishing the contdciobs. If in agreement the
structures can be handed over to the communityglmirastration to be used for other

purpose.
3.6.4 OperationPhase

The actual usage of the roads is expected to cocenafter the construction works.
The project road is under class C therefore willdrectly managed by KENHA.
During this time, KENHA will carry out routine mdenance by attending to cracks,
pot holes, clearance of vegetation within the RQW&d reserve area) and monitoring.
Other activities to be undertaken includes instiattaof road signs, thermo-plastic
road marking, reinforcement and replacement of réaditure, control of litter
accumulation on road sides, awareness rising greproad use and road management
to the communities, monitoring and evaluation, ng@naent to reduce pollutant
concentrations in runoff, disposal of wastes framad maintenance activities, storage

and management of maintenance materials and equipme
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The duration of this phase will be twenty (20) yefar roads and fifty (50) years for
the bridge.

3.6.4.1  Transportation

Materials (fine and course aggregates) from quamid be transported by trucks to
the construction site. Water will be moved by wabewers. Other materials like
bitumen, cement, timber and reinforcement bars gltransported by Lorries to the

construction site.

3.6.4.2 Storage

Some of the materials from borrow pits will be us@ectly after delivery and as such
no piling up is expected. Other materials like agates and sand will be stored at the
materials camp site ready for use. Cement andoregient bars will be stored in
special storage rooms. Timber will directly be dus# the required areas and
consequently there will be no stockpiling of timlaéthe camp sites. The bitumen will

be stored in their respective containers which pelkept in the storage rooms.
3.6.4.3 Types,Amounts andlreatment/Disposalf Wastes

Types, amounts and treatment/disposal of wastesgltlre operation phase shall be
similar as those described under the pre-construetnd construction phases though
their quantities shall be smaller. Treatment methofdwaste at this phase shall be

similar as described in the sections mentioned.
3.6.5 Descriptionof theProject’'s Decommissioningctivities

The decommissioning phase of the project shall matwarious phases one is as
demobilization of contractors assets as discusBedeaand two is at the end of the
project road life span in about 20-25 years. Thestraction decommissioning phase

shall involve the following:

e« Removal of temporary structures, installations agdipment’'s from the

workshop, quarry sites and camp sites;

e Rehabilitation of the stoke pile yard, quarry siterkshop and camp site to
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at least its original state or acceptable landthaeshall not promote land
and social degradation;

e Clearance of all sorts of waste including dusel, sewage and solid
waste and depositing them at authorised dumpteg;sand
e Landscaping the area with suitable vegetation that adapt in the area

preferably indigenous plant species.

The demobilization of the temporary structures wésult mainly into solid wastes
such as timber, iron sheets and rubbles from déommdi Timber and iron sheets will
be sold to people in the nearby communities foseamhile the rubbles will be used in
backfilling the borrow pits.

3.6.5.1 DemolitionWorks

It is anticipated that the proposed project wilvéa lifespan of two decades. Upon
decommissioning, the project components includimg toad pavements, drainage
systems, parking areas and camp sites will be dgineal. This will yield substantial
amount of solid waste, which is advisable be redgedther construction works or if

not reusable, disposed of appropriately by a liedngaste disposal company.
3.6.5.2 Dismantlingof EquipmentandFixtures

All equipment including road surface, electricastallations, quarrying equipments,
crushers, furniture partitions, pipe-work and siaksong others will be dismantled
and removed from the site on decommissioning ofcdmap site, the road and other
project components. Priority will be given to reuskthese equipment in other
projects. This will be achieved through resalehef équipment to other contractors or
donation of this equipment to schools, churches ahdritable institutions,

rehabilitation of feeder roads etc.
3.6.5.3 SitRestoration

Once all the waste resulting from demolition anshdintling works is removed from
the site, the site should be restored through megienent of the topsoil and re-
vegetation using indigenous plant species or deeel@ccording to the development

trend of the time.
131



3.6.5.4  Construction Materialand EnergyUsed

The main sources of energy that will be requireddiecommissioning of the project
will include electricity and fossil fuels (espetyatliesel). Electricity will be used for
welding, metal cutting/grinding and provision ofjiit. Diesel will run material

transport vehicles and construction equipment/mmecki such as bulldozers and

concrete mixers.
3.6.5.5 Types,Amounts andreatment/disposalf Wastes

Types, amounts and treatment/disposal of wastéagdthre decommissioning phase
shall be similar as those described under the gmetruction and construction phases
though their quantities shall be smaller. Treatnmegthods of waste at this phase shall

be similar as described in the sections mentioned.
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4, BASELINE ENVIRONMENTAL AND SOCIAL CONDITI ONS
4.1 ProjectBoundaries

4.1.1 Spatial Boundariesf theProject
The spatial dimension encompasses the geograpbmaad of the impacts

regardless of whether they are short term or lengp.t The spatial scale considers
the environmental receptor component and can lsd tocbroader. Two zones of

impacts namely core impact zone and influence imnpawge are considered.

The core impact zone includes the area immedidt@fgering the project (local).
In the case of this project, local impacts willluse the site of the construction
(borrow areas, quarries and the actual road casgirusite) and the immediate
surrounding areas. The influence impact zone ireduithe area beyond 500m —
2000m from the road alignment. Based on the enmmont surrounding the road
the influence impact zone includes areas sucheasdtilements, Indian Ocean and

the forests along the project road.

4.1.2 TemporalBoundaries

Temporal boundaries refer to the lifespan and stvéity of impacts, the temporal

impacts can be either short term or long term. ®hert-term impacts are
considered to be those which will be apparent émlya short period and as such
will include mainly construction related impactsher long-term impacts are
considered to be those which will be apparent afiemstruction has been
completed (but may include also impacts which magoime apparent during the
construction phase). Short-term impacts includesejoidust and vehicle
movements. Long-term impacts include impact todbesystem, revenue to the
government, employment and benefit to the local mamities in terms of

accessibility to markets, industrial goods, tramsgeealth services etc.

4.1.3 Institutional Boundaries

Institutionally, KENHA is a government agency untlee Ministry of Roads established
by the Kenya Roads Act, 2007 with mandates to deyemanage, rehabilitate and

maintain international trunk roads linking centoésnternational importance and crossing
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international boundaries or terminating at inteiora! ports(Class A road), national trunk
roads linking internationally important centres &4 B roads), and primarily roads
linking provincially important centres to each atle two higher-class roads (Class C

roads).

4.2 Administrative Areas of Proposed Project

Based on the Kenyan Constitution 2010, the admatige area of the country was
changed from provinces to Counties thus the Cowftyhe proposed project are
Turkana and Baringo Counties. The project travefsgkana South, East and, Central
and East Post which are located in Turkana anchBarCounty respectively. Despite
the changes in boundaries and jurisdictions mdsiheobackground information on
the areas are still presented with the previ@rger administrative boundaries
namely larger sub counties and to some extent peesi since information on the
counties have not been fully updated. Theelrx@e information presented in this
report shall focus on the sub counties as presantélie Kenya National Bureau of
Statistics -2009 Kenya Population and Housing censlume Il and the Sub county
Development Plans of 2008-2012 for the case ofrin&dion that have not been

updated or changed much over the years.

4.2.1Geographical LocatioandSize

4.2.1.1 East Pok@ub county

East Pokot Sub county became fully fledged Sub tgyonn2006 with its headquarters
at Chemolingot town. It one of the sub countied tmake up Baringo county it
borders Baringo North, Baringo Central and Marigathe south, Samburu to the
East, Laikipia to the South East, Central Pokot @nkana Central Sub counties to
the North and Marakwet to the West. The Sub cobasyan area of 4,524.8km2 and
the population projection for 2009 is approximateds,189. The Sub county has

5 operational administrative divisions, 20 locasi@nd 52 Sub-locations as shown in
table 1. The sub county links the project roadh® toruk-Barpelo road currently
under construction and hence links the project toethe sub county headquarters,

Marigat and Nakuru.
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4.2.1.1TurkanaSub county

Turkana is situated on the North-western part ofiyge It has been the largest sub
county in the country covering an area of 77,00Ksq, which is about 42.4% of the
total area of Rift Valley Province. In 2007, Turkawas split into three (3) sub
counties, namely: Turkana North, Turkana Centrdl @outh sub countys. During the
2008/2009 financial year, three more sub countiesrewcarved out of the
aforementioned sub counties these are Turkana Weste up of Kakuma, Oropoi,
Lokichoggio and Nanam divisions); the Loima (congmb®f Turkwell and Loima
divisions) and Turkana East (comprising of Lokardd.omelo divisions). Currently
Turkana North sub county is composed of Lokitaufagleng, Lapur, Kaikor, Kataboi
and Kibish divisions. Turkana Central is compos#d Kalokol, Kerio and Central
divisions while Turkana South is made up Lokichar, Katilu, Kainuk and

Loreng’elup divisions.

The sub counties in the County traversed by thd eva Turkana Central, East and
South which politically falls under Turkana SoutidaCentral constituency. Turkana
County which borders Marsabit County to the eaami8iru County to the south east,
and Baringo and West Pokot County to the soutthédSouth-west. The County has
an area of 68,680.3 Km 2. The road connects théh8awuPart of the county to the
North through road Al at Lokichar

4.2.1.2. ClimaticConditions, TopographgndGeology
4.2.1.2.1 East Pokot adduirkanaSub county

The Climatic condition of the project area is gatflgrarid. The temperatures range
between 24°C to and 38°C with a mean of 30°C. Tl rtraverses an arid area
characterised by low rainfall. There are two rdirdaasons. The long rains normally
occur between March and July and the short raibwda® October and November.
The rainfall ranges between 120mm and

500mm annually; the western parts and areas othigllevation in the region receive
more rainfall. The rainfall pattern and its distiilon has been unreliable and erratic
over the years as is evidenced from the annualregguerived from Lodwar

meteorological station which range from 19 mm td 38m. Rain is usually
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accompanied by thunderstorms in the late afternaodsat night. The dryer the area,

the more unreliable the rains are.

Topographically, Ng’'inyang — Lokichar region is ¢jenundulating with occasional
rock outcrops, hills, valleys and floodplains. Mosétthe region consists of low-lying
plains, with isolated mountainous and hilly rangése highest point (around Tiati
Hills) is about 2500 m above sea whereas the ekmammrt of the area ranges

between 800 and 600 m above sea level.

Geologically the area is dominated by red sandlg sdivolcanic origin. Some of the
areas within the region have been earmarked foproispecting after a nearby site
yielded promising results. Similarly, some nearligsshave hot geysers meaning the
geology of the area has hot tectonic plates. Ctatguis with the Mines and Geology

department confirmed that the road does not liargnpotential mineral site.

The topography of the area requires that the regatavided with adequate drainage
structures as the area is prone to flash floodsdbrioto the area from the hilly sections
from as far as Uganda. The geological charatterirequires that geotechnical
surveys be done on the alignment to ensureotiek is not built on fault lines which

can lead to damages in case of earth movements.
4.2.1.3 Populatiosize andDistribution

The settlement patterns in the sub county are rdeted by various factors such as
climate, soil fertility and infrastructure. The gmotable migration pattern is rural to

rural movement in the form of nomadism. This irgud county and inter-sub county
migration is temporary but frequent due to dry Ispéland ownership is still communal

under trust land. There has been a noticeableagseri the number of people entering
the sub county, particularly to Chemolingot towncsi the inception of the East Pokot
Sub county.

The Sub counties are generally sparsely populatidtine main economic activity
being Pastoralism. The inhabitants of East Poketaajorly Pokot at 99.9% who
generally practice nomadic Pastoralism. 0.1% ofitimabitants are other tribes
who work in East Pokot sub county while those imk@na sub counties are
majorly Turkana.
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Settlement patterns correspond with natural regoenclowment. This is exhibited

by sparse population density in the areas receiewgainfall and high population

in towns and market centers, where economic oppitiga prevail. There is no

clear pattern of poverty distribution in the suluty as the poor and the rich live

side by side, especially in the rural areas.

The government efforts and development partnersugir NALEP, Njaa

Marufuku, and Arid Lands Management Project Il havarted yielding fruits.

Settlement patterns may experience gradual chanfygure. The main livelihood

zones in the Sub county include agro-pastoralgmated cropping, mixed farming

and pastoral.

The population of the project sub counties basether2009, Population Census

Report is provided in table 4.2.1.3.1 below.

Table 4.2.1.3 Population Data for East Pokot andkana
sub counties

POPULATION CENSUS

Area Admin. | Male Female | Total Househol | Area(Km | Densit
East Pokot| Sub 69889 | 63300 | 133189 21291 4516.8 |29

cnlinh
Turkana Sub 126,539 | 128,606 | 254,606 41,120 | 14,591 |17
Central county
Turkana Sub 121,022 | 105,357 | 226,379 28,437 |18,671 |12
South county

The population distribution by age indicates that age group between 1-10 have

the largest numbers in the sub county followedHsy dge group between 11-19

years while the productive age of between 20-50rsydarms 32% of the

population while the numbers of elderly decreasgsifscantly as the age group

increases to a range within the hundreds as opptsethousands for the

productive age.

4.2.1.4 Economic Activities, Agriculturand Rural [@velopment

The poverty levels of the project area is rate@6al% and them main economic

activity is pastoralism though irrigation agricultuis being practised along the

Kerio River in Lokori and other irrigation projectse on the pipeline as the
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government aims to reduce incidences of famindéénarea. Based on the socio-
economic survey undertaken by the project team wowveshber 2011, the
unemployment rate was found to be at 43% with nitgjof the population stating
that their most valued possession was a radio.oitiapf those interviewed stated
they earn less than Kshs. 1,000 per month with omnky respondent out of 54
stating he earns Ksh.40,000. The locals indicatdl their earning goes to
purchasing basic commodities. Transport costeararea were very high and no
programmed public transport plied the route thusall® depends on lifts from

visitors to the area or from vehicles supplyingefdioods and other services.

There is a total area of 136 Ha of arable lanchéndub county suitable for food crops.
The arable land is mostly concentrated in the tpgtential areas of Kollowa and
Tangulbei. Food crops like beans and maize are memound these areas although in
small scale. A proportion of about 0.1% of the ltpi@pulation is currently engaged in
agro-pastoralism activities. This low proportion astributed to pastoral nomadic
lifestyle of the locals and unpredictable climdta/estock industry is the mainstay of
the local population.

Currently, more than 80% of the sub county popoiaiis engaged in this activity.
Livestock is seen as an asset and held for presatigealso serves as a medium of
exchange during cultural events. The forest insilite county has not been demarcated.
Pressure on grazing land has immensely contrildotexhd degradation.

The sub county has available markets for livestatk KMC. There are also
Development partners supporting livestock actisitie.g. WVO, Action Aid and
ALRMP I1I. There is availability of local breeds vehi are tolerant to local conditions.
The main livestock enterprises include; Camelsigenbus Zebu cattle, poultry, Sheep,
Goats, Pigs, Bee-keeping and Donkeys. Numbenafstock found in the area based on
the 2009 census report are presented in table.4 Relow.

The livestock data forms baseline data to checlachpf road and other factors such as
education on livestock population in the
area.
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Table 4.2.1.4.ivestock Populatioy Type andSub county

Sub county Cattle Shee Goats Camels Donkeys Pigs Chicken Chicken B ee
LURKAN 196,492  [560,671  |1,273,445 |150,700 90,067 220 27,405 3,773 1,985
TXRKAN 652,288  |1,274,062 |1,874,668 |269,185 | 194,434 132 23,876 3,441 307
TLAJRKAN 685,832  |1,682,418 (2,846,748  |412,577 | 273,686 218 114,068 8,230 30,289

EAST POKOT 787,20 380,12! 1,474,61 | 67,03 51,76 37 53,97; 2,88: 80,08
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4.2.1.5 Existingnfrastructure~acilities

The distribution of physical infrastructure can be regardasl an indication of
the development of the aredhe sub county is changing and growing very rapidly
and this hasa negatve impact on the ability of the existing infrastructuredagpe with

curentdemand
42151 Roads

The Sub county has all surface types of roads nam#umen covering 0.5 Km,
gravel and earth within classes A to E includingRR#&nd G classes. Most roads need
maintenance and establishment. Most of these mads made passable to improve
transport and communication for the community. Ro&thergy, Transport, Housing,
Public Works and Kenya Wildlife Services (Roads;skips and other Infrastructure)
form the sub sectors of the physical infrastructgetor.

4.2.1.5.2Environmentand Sanitation

Environmentally, the project area is faced withesevenvironmental degradation due
to charcoal burning, soil erosion, poor waste disghananagement and general
sanitation amongst the urban and rural settlements.

The main water sources in the sub county are grouaigr which are unevenly
distributed. Boreholes, shallow wells and waterspashere found are at the grazing
plain ranges, human settlement areas and at conainegaters. The average distance
to the nearest watering point is 15 km which i stinsidered high. In the last few
years the water sub sector has managed to putlyprfotorized water point for both
Boreholes and Shallow wells equipped with pumpser@his at least one water
harvesting structure in each division.

Therefore since the sub county is classified asewatarce, with water service
coverage of less than 30%,which is much below #t®mal coverage of 52%, there is
need to continue investing in water resources dpweént to enhance reliable water
sources at strategic areas for both human andtdslkesThe last five years has
witnessed radical changes in the sector resultinmpéreased budgetary allocations
that enhanced water supply rehabilitation, borehdhdling and rainwater harvesting
activities. During this period continuous improvernand expansion of piped water
schemes has been undertaken in line with the gitatbjectives of Rift Valley Water
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Service Board.

Table 4.2.1.5.2 shows the various sources of viatidve sub county and the size of
the population dependent on them. Studies showaithhility of water for
construction is challenge thus underground watdrnemding of rain water will

have to be undertaken.

As part of project enhancement it will be importérdt the environmental mitigation
measures are implemented to ensure the road opdaaté¢he intended period. The
main project activities to be undertaken to ensere/ironmental and social

sustainability includes:

* Work with line ministry in re-afforestation programes to help reduce road side
erosion and impact of climate change on the ro&wsdgtructure such as the
storm water drains. This shall also act as a wayitfating against the carbon

and other emission generated by the road usageginsinkage on the trees.

» Incorporate solid and liquid waste management duaih phases of the project
as the area has no facilities to manage projectergéad waste. This
management could be inform of recycling generatast® composting organic
waste, buying material with minimum packaging mater and engage
registered waste management companies to managgratgd waste such as
incinerators for hazardous waste, among atlgasitary waste should be
managed by providing waste water handling facdisech as septic tanks with
soak away pits or water recycling facilities espkygi when taking into
consideration that area is known to be water scéncaddition sanitary waste
from road side workers should be collected andadied in areas with sewage
handling facilities this can be achieved by avagilmobile toilets at road side

project sites and quarry sites.

* Ground water and water pounding during the raigsse would be the main
source of water as the area has limited supplyudase water. Water should
be shared with the local community and the livdstimcavoid emergence of

water conflicts. Since a large population of thesidents use indiscriminate
142



methods when responding to nature calls its itaporthat domestic water
from all sources be treated before use.

Sanitation is a challenge in the sub county asnimmber of households with pit
latrines is the highest as shown in the table beldwse accessing sewer lines are just
found within the trading centre while a majoritytbe population still depend on the
bushes for nature calls. Generally there are npgsreystems of managing liquid and
solid wastes even in areas with sewer the cap&aty been outstripped with the
demand. Most of the sub county’s areas have poaroodrainage structures and
become flooded during the rainy. It is importantattithe contractor provides
sustainable sanitation facilities both at tadour camps, material sites and at

roadside construction site.
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Table 4.2.1.5.2 (a) The various sources of watéfast Pokot and Turkana sub counties and the pdipulaependent on them.

EXISTING INFRASTRUCTURE(WATERSUPPFLY)

Area Pond/Dam Lake Stream Well/ Pipedinto Piped Harvested/Rain | Water Other Tota
Sprin Dwelling Vendor

East 0 0 0 0 0 0 0 0 0

Pokot

Turkana 79 4 1107 2451 1154 4606 3 439 132 9975

Central

Turkana 0 0 0 0 0 0 0 0 0 0

South
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Table 4.2.1.5.2 (b) The various forms of efflueabagement in East Pokot and Turkana sub countiddl@population dependent on them.

EXISTING’ INFRASTRUCTURE(HumarwWasteDisposal)

AREA Main Sewer | SepticTank | CessPodl Vip Pit Pit Latrine (Covered | Bucket Bush Other Total
Latrine / Uncovered)

East

Pokot

Turkana | 30 119 97 554 9984 31 42695 124 53634
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4.2.1.5.3Education

Provision of quality education and school atteneéamas remained a challenge in development of ithjeqi regions. The Government identified
that economic, the locals lifestyle and social peots affects the provision of education infrastuoetin the area. The level of the local population

engagement in education is presented in the tabl&.8.3 below.

The education baseline data obtained from the 2@08us indicates that majority of the local popofaare educated to primary level with a good

number not having attended school.

Women in the project area are less educated thatame most get married off at an early age. Woneyna home while men go to herd cows but
in the Agricultural areas like around the Keriov®i women manage the farms and harvest caspsnen herd the cattle’s.
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Table 4.2.1.5.3 (b) Sub county Educated populdtimm age 3 and above by sex and highest levelwfattn reached

Sub county | Never Pre- Primary Secondary | Tertiary University | Youth Total
/Gender Attended Primary Polytechnic

TURKANA CENTRAL URBAN POPULATION CURRENTLY ATTENDING EDUCATION

MALE 1,840 6,989 1,489 227 107 10,652
FEMALE 1,717 6,739 943 196 37 9,632
TOTAL 3,557 13,728 2,432 423 144 20,284

TURKANA CENTRAL URBAN POPULATION LEVEL OF EDUCATION REACHED

MALE 5,544 1,902 9,533 2,693 761 397 20,830
FEMALE 8,681 1,792 9,542 1,933 649 117 22
TOTAL 14,225 3,694 19,075 4,626 1,410 514 43,544

TURKANA CENTRAL RURAL POPULATION CURRENTLY ATTENDING EDUCATION

MALE 3,001 7.720 634 55 34 5 4,501
FEMALE 2,970 6.297 286 21 6 0 6,907
TOTAL 3,298 6,297 920 76 40 5 11,408
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TURKANA CENTRAL RURAL POPULATIONLEVEL OF EDUCATION REACHED

MALE 78,509 3,116 10,124 1,134 266 90 93,239
FEMALE | 82,438 3,108 8,201 506 86 16 94,355
TOTAL | 160,947 |6,224 18,325 1,640 352 106 187,594
TURKANA SOUTH URBANPOPULATION CURRENTLYATTENDING EDUCATION

MALE 0 0 0 0 0 0 0
FEMALE | O 0 0 0 0 0 0
TOTAL |O 0 0 0 0 0 0
TURKANA SOUTH URBAN POPULATIONLEVEL OF EDUCATION REACHED

MALE 0 0 0 0 0 0 0
FEMALE | O 0 0 0 0 0 0
TOTAL |O 0 0 0 0 0 0
TURKANA SOUTH RURALPOPULATION CURRENTLYATTENDING EDUCATION

MALE 3,381 20,152 3,519 296 198 24 27,570
FEMALE 3,112 16,722 2,070 179 89 14 22,186
TOTAL 6,493 36,874 5,589 475 287 38 49,756

152




TURKANA SOUTH RURALPOPULATIONLEVEL OF EDUCATION REACHED

MALE 78,230 3,470 24,094 5,397 741 303 112,235
FEMALE | 70,499 3,205 20,257 3,070 381 127 97,539
TOTAL | 148,729 |6,675 44,351 8,467 1,122 430 209,774

EAST POKOT URBANPOPULATION CURRENTLYATTENDING

CNDICATIANL

MALE 0 0 0 0 0 0 0
FEMALE | O 0 0 0 0 0 0
TOTAL |O 0 0 0 0 0 0

EAST POKOT URBANPOPULATIONLEVEL OF EDUCATION REACHED

MALE 0 0 0 0 0 0 0
FEMALE | O 0 0 0 0 0
TOTAL |O 0 0 0 0 0 0

EAST POKOT RURALPOPULATION CURRENTLYATTENDING EDUCATION

MALE 2,579 8,556 958 90 83 11 12,277

FEMALE 2,279 6,388 533 50 32 7 9,289

TOTAL 4,858 14,944 1,491 140 115 18 21,566
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EAST POKOT RURALPOPULATIONLEVEL OF EDUCATION REACHED

MALE 46,385 2,635 10,581 1,695 364 185 61,845
FEMALE | 44,864 2,326 8,071 826 158 53 56,298
TOTAL | 91,249 4,961 18,652 2,521 522 238 118,143
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4.2.1.5.4Health

The project area has few medical facilities thetoloto patient ration is almost 1: 57,000.
Along the road in East Pokot sub county there is b@alth centre at Kapedo but a sub
county hospital is found at Chemolingot more th@krb away. The Turkana Sub counties

found along the road have no hospitals but havitheantres and a mission health centre.

The health indicators in the project area a lowantfor most parts of the country. Infant
mortality is rated at 60 for every 1,000 births whinder five years mortality is at 12 for
every 1,000. The prevalent diseases are relateshboutrition, malaria, tuberculosis rated
at 9 patients for every 10,000 as per 2009/10 datzer major cause of mortality is feuds
between the Pokot and Turkana which is associatdd cattle rustling and use of fire
arms Based on the January 2012 County profile b&xID3HIV in Turkana County was
rated at 8.9% which is above the national averddge®which ranks the area at number
42 in the County ranking. The high prevalence Bf/HIDS is attributed to low literacy
levels, cultural practices such as polygamy ande wiheritance, not practising male
circumcision, pastoralism which makes them stayyafs@am home for long periods thus
meet new partners’. The main challenge in dissetmigianformation on HIV/AIDS in the
that the area lacks basic primary needs thus disgudilV/AIDS with hungry people
who lack water and basic medical services is alaigé. The priority problems for the
people in the area are food insecurity, water, atioic and poverty.

The road Al is known to contribute to the spreadiid in the area as transporters using
the route to Southern Sudan engage with local gWi® practise prostitution due to
poverty and lack of other skills to enable use otheans to alleviate poverty. Use of
condom is rates low in the area especially by worethey have no bargaining power
and also cultural reasons hinders their use fdn begn and men. Despite that availability
of condoms in the area is also low though evendéls are offered condoms they refuse
to use as men consider them to be small and ggndray refuse to use as they really do
not understand its concept.

Studies shows that building HIV awareness in Tuakendifficult — there is no access to
radio or print media and illiteracy is high. “Theea is so huge that many of the
pastoralists have yet to be reached and majotitybstieve that HIV is something that
does not happen in their area.

In regards to testing mobile VCT centres were ohiiced in the area more women are
being tested. At clinics run by the ministry of hleamore men than women report for
testing. “The women have to seek permission froeir thusbands to be tested and they
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have many tasks to complete, and so don’t oftee ki@ time to travel to the clinic.

The mobile clinics tests about 600 people per montiile the health ministry tests 500
people per month at their centres. Antiretrovirale available in major hospital like in
Lodwar, but the supply is not constant and it i# difficult to obtain the drugs which
means supply is difficult to access for people wmithe project area.

The project should therefore incorporate HIV/AID&aaeness, prevention and training
programmes throughout its life span and this showdbihde care programmes that ensure
continuous supply of medication and nutritionaldaupplies to workers living with the
virus.

4.2.1.6 Gender and Labour Force

Although both men and women play important rolethm pastoral economies, women’s
roles were found to be more taxing and alusince women were responsible for
cultural reproduction in addition to domestic ctsamd livestock production activities. It
was found that drought affected the performancegesfder roles due to the scarcity of
basic resources for both humans and animals. Téaagt challenge faced by men was the
reduction in their authority as household heads lameddwinners since women were in
charge of the famine relief food. The challengeswn faced constituted lack of time and

energy to perform their gender roles under thenatvas drought conditions.

The main role of women in the project area is honamagement. As with most societies
in Kenya, women'’s roles among the Turkana contiouge centred on the house. It is the
general responsibility of Turkana women to provided and comfort for the household.
The specific roles they undertake include Fetchivafer for domestic use and for
watering animals; preparing food and gathering virldts for domestic consumption;
fetching firewood; and Cleaning the house and camgp which involves the
construction of the animal kraalsndl), residence structures including the main house
(akai), resting sheltereol) and sleeping/cooking areatda). Each structure is
constructed independently to form a homestddg women gets more engaged with
this activites during the draught seasons as tlaeg o walk long distance to search for
water, prepare for migration to new locations, nilile cows, herd the small stocks (goats)
while men are out in the fileds with the cattletecbor waek animals that are left in the

homestead, exploring new grazing grounds.

Turkana women play the initial and crucial roleboinging forth children and nurturing

them as they grow. They feed, cloth and educate thet male and female children. They
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socialize the children into the Turkana way of.lifs the children grow older, women
concentrate on guiding and counselling girls intgponsible adults who can function

effectively in the Turkana society.

Turkana men view themselves and are viewed by ¢énergl society as the head of their
households. Their specific roles they undertakéude Husband and father: They play
the roles of husband to their wives and that didato their children and in the process
are the decision makers, supervisors (delegateesduto women and children),
disciplinarians in the home by advising and coumgelfamily members (wives and
children); and providers (it is the responsibiltf men to provide food, clothing and
school fees).

Availability of labour force in the project areaadhbe constrained with the cultural
practices especially pastoralism during the ghbuseason. Despite that the local

would like to be employed in labour where they @arn money to enable them take
care of their daily needs.

4.3 Flora andFaunain Project Area
The assessment of flora and fauna of the areavedatentifying the ecosystems

found along the road corridor; identifying of commualant species, their uses, local
names and (IUCN) conservation status; preparafieaomservation and mitigation
measures aimed at preserving/rehabilitation ofrtipacted components of the

vegetation.

The floristic assessment findings indicated tha aulimited and unreliable rainfall of the
project area, a good part of the ground, usualererd with short-lived annual herbs was
bare of vegetation. During the visit to the projaata, it was established the road will cross
rivers Ng'inyang (seasonal), Kerio (permanent) dralerse the following
vegetation/landscape types:

 Wooded and open grasslands scattered Aithia species

» Bushed grasslands on flat ground with coarse sand

» Dense woodland and shrubs growing along the rigdsland luggas and on flood plains

* Swamp vegetation (next to Lokwamosing village)

Critical habitats on the road corridor include fiptains, luggas, river courses, and
seasonal swamps. These areas are wet (humid) hgeroperiods of the year and
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therefore act as refugia, providing micro-climat@nditions favorable for survival of
relatively diverse flora and fauna during extendezlights that are rampant in the area.

A quick appraisal of the vegetation revealed altofaover eighty five (85), mostly
perennial shrub and tree species common in the agdssted under annex 14 of this
report. Typical of this kind of ecological zone, shgpecies present here have xerophytic
attributes that enable them survive extended diouglveral species of leguminous
species are represented, indicating likelihoodigh mitrogen levels fixed by the plants.
The succulent plants adaptation in this area enofmous importance in view of climate

change and global warming.

As indicated in the table found under annex 14 {la, vegetation in this region is
extremely important to the survival of humans dmertlivestock. Most species of plants
have multiple uses from livestock forage, medigifibres source, food (fruits) and for
building houses.Acaia tortilis plants are particularly revered by the Pokot @inckana
communities as a livestock feed. The trees propulgs that are a major forage source
for livestock during the dry season. TAeaia tortilis plants (especially those along the
dry river beds and luggas) are customarily ‘prilatevned’ among the Turkana people

and therefore their utilization is regulated by theners’.

The trees therefore ‘confer’ ownership of spacenividual in a region that is
typically communally owned and never been subdividg the government officially.
Annex 14 (b) provides a pictorial presentationahs of the most common and useful
species of plants occurring in the project area.

Specief conservatiorConcern

Having compared the inventory of species providedeu annex 14 (a) with those
listed by the IUCN, we can confirm that nonk tbe plants in the project area
has been assessed for probability of extinctiothe wild. However, the Floristic
significance of the area is accentuated by thdenas of fifteen or so species endemic
to Kenya. As stipulated by the Convention on Bialapdiversity, conservation of
endemic species is the sole responsibility of #mge state, in this case Kenya. On this
basis it will be important to look further into thest ways of ensuring persistence of
endemic species, whose safety may be impacted bggother factors; alteration and
loss of habits as well as spread of invasive plantsh as the matheng@rasopis

juliflora)and cactufpuntiagtricta) already present in the area.
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The existence of a conservation area (South Turkit®nal Reserve) within 50km
of the project area provides hope for conservadimh an opportunity for continuity of
species that get depleted in unprotected commanals! within the road corridor. In
the likely event that economic development will deto the hitherto nomadic
communities opting for a more sendentary livelihodwill be useful for them to

conserve some of the species in home gardens tioeecentinued supply of resources.

The project corridor had no conserved wiglifeserves or animals corridors but
sections between Lokori and Kapedo is dispersa &oe small wildlife like the dik
dik who use the lagas and springs as watering pespecially around Lokuagipi laga

where large herds were seen.

4.4 Rivers

All the rivers along the road alignment flow to t8euth Easterly direction. The catchments
lie within the Rift Valley Basin. There are a numioé perennial and ephemeral rivers on the
alignment. The Kerio and Nginynang Rivers are theepnial rivers in the area that drains
into Lake Turkana. The area also has several sptogated along the road reserve but only
the one at Lokwamusing is protected and used asateriwg point by the community
members. Sources of fresh water in the area aressead ground water in the area is salty
thus community living far from fresh water sourges their water from the Sandy river beds
found in the area. The road traverses severalfieast plain this was evident during the rainy
season as masses of water could be seen whileggdhendry season this was indicated with
the existence of sand and, rock deposits in theagpknd the road and several water ways that
cuts across the road. The sections seen to haye dains were between Lokichar -Lokiro
and towards Ng'inyang . Marshy land at chainageO80+and is located along a vast storm

water way.

4.5 Archaeologicaland cultural sites

The two important sites along the project road are:

e The Ekang'wata Chiror, a cultural site belonging to the Turkana ethnic
community which is found between the Lomelo and etapon/Enapeitom
(meaning an elephant with one eye) after crosdiegNasalkeni and Anakuto
laga on the right hand from Napeitom village. T$iee is a small hill located
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about 10m off the road corridor it is a ssnbrance point where a single
Maasai elderly woman died alone. Locals go thereti@at and pay tributes but
due to insecurity the site is not used as thettoadi require so locals go to the
site when they feel the situation is calm and thtebe no confrontation with
the pokots who might have come to raid them. Tiaellebe need to realign the
road at this section so to preserve the site ducomgstruction and operation
phase of the project.

* The stone art works found in Lokorti;
and

» Several grave sides found along the road usedthosge deceased through
clashes.

The road section neighboring the cultural sitesikhbe realigned to avoid interfering
with the sites.
4.6 Aviansites

Several birds nestling points were seen alongdhad and would need to be preserved
or the birds’ nests moved to other locations thaytcan adopt too. All birds nestling
points found along the road should be relocatedrbehe vegetation is cleared.

Plate 4.7 (b) Tree used as nestling site by biods
Plate 4.7 (a)Tree used as nestling site by theroad side

birdson theroad side
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5. IDENTIFICATION AND ANALYSIS OF IMPACTS

The development of highways roads and other tratefun systems are good for
socio- economic development of a community butnamnally associated with a wide
range of environmental and social impacts on a runab receptors on which the
development depends on. The ESIA aims to identiége impacts for the purposes of
mitigating the adverse ones while enhancing theefiisnof the project. Impact
identification is a process designed to ensuredhatotentially significant impacts are
identified and taken into account in the ESIA pssceA number of ‘tools’ are
available to assist in impact identification. Thm@est, and most frequently used, are
checklists of impacts, although matrices, netwadgihms and map overlays are also
commonly used. In these EIA simple checklists, moa$r and expert’'s knowledge
were used to evaluate project impacts. The prapgeacts were identified then further
categorized into the project phase that they shailr in namely pre-construction,
construction and operational phase. The main recepif project road includes
physical resources (surface water, soils and ag@logical resources (wildlife and
their associated eco-system); material assetsicpobalth and safety, aesthetics and
landscape.

5.1 Impact Zones

The study has considered two critical impacts zonasely;

e The core impact zones — include the area immdyiatedering the project
sites.

e The zone of influence — which includes the aregobd 500m —2000m
from the road alignment thus translating to theawigeographical areas

within the project sub counties.

5.2 Environmental and Social Impact Identification and Evaluation
M ethodology

As already mentioned in the methodology sectionideatification, assessment and
analysis of impacts requires three steps. The ftsp involves identification of

impacts based on Environmental Impacts ldentifocetChecklist (EIIC). The Ell
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Checklist considers various aspects of the nat@mdl human environments that are
likely to be affected by the project during constion and operations phases. These
include:

e Local resource uses and socio-economic environment
e Biophysical and landscape environment

e Air and water quality environment
e Occupational health and safety, natural hazardsanstruction related hazards.

Based on the check list the proposed project waa & have an overall of broad
fourteen positive impacts and seventeen negativyeadts as shown on the list
provided under annex.8 of the report.

5.3 Assessmenbf | mpacts
The second step is assessment of impacts by usendrapid Impact Assessment

(RIAM) Matrix (See Annex 9) and Impact Categoripati(IC) Matrix (See annex 10).
The RIA Matrix is used to assess the effect of mkdé impacts on biophysical and
socio-economic components. The assessment of imfaaises on theimagnitude,
significance, permanence, and whether the impact is cumulangk reversible or
irreversible. The IC Matrix is used to categoriagacts into negative and positive
impacts based on project activities. The impacts aso grouped according to
environmental components (biophysical and sociareguc) likely to be affected.
The result of assessment by using the RIA and I@icea is shown below in Figure
5.3 (a) and 5.3 (b) respectively.

The result by using RIA Matrix indicates that thmjpct is expected to have more
negative impacts on biophysical components (BC)nthan socio-economic
components (SC) shown in annex 9 of this report Rigdre 5.3 (a) below . The
assessment indicates that the project is expeaethet more beneficial socio-
economically and cumulatively it has a net of twetwo (22) positive points in the
social component and negative 19 (-19) points éWBE. These findings indicate the
project will have both positive and negative imgadthus, there shall be a need to
enhance the identified positive impacts and mingnaz mitigate the negative impacts.
This is to ensure that the project is emwmnentally sustainable and socio-
economically beneficial. The findings also indic#tat the results from RIA Matrix

and IC Matrix are consistent.
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Figure 5.3(a):Findingsof assessmemlf impactsbased on RIAVatrix
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Figure 5.3 (b)Findingsof assessmemntf impactsbased on IQMatrix

5.4  Analysisof Impacts

The third step is analysis of impacts is using Impact Evaluation (IE) Matrix,
which is complemented by grid method for determmamaof significance of impacts
as shown irannex 11of this report. The technique considers the charistics of
impacts based on the following factors:

e Type of impact — whether positive or negative
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e Its effects — whether direct, indirect or cumuwlati
e Intensity — whether low, intermediate or high
e Magnitude — whether site specific, local or region

e Duration — whether permanent, or temporary; steonh or long term;
» Reversibility- reversible of irreversible

» Significance- whether low, intermediate or high.

In order to determine the significance of impatis I[E Matrix is complemented by
Grid method, which considers intensitgagnitudeand duration of impacts.

The frequency of occurrence of each factor fon@miimpact has been used to obtain
the characteristics of impacts as shown under ahhext this report which shows that
majority of impacts are rated to be of low sigrafice

The important output in this analysis is the sigaifice of impacts, which is
determined by considering intensity, magnitude duodation. For example, if the
impact has a low intensity, site specific and terapg then its significance is low.

The results of the analysis indicate that moshefitnpacts are:

e Negative;

e Indirect;

e Have low intensity;

e Site specific;

e Temporary (Short term);

e Reversible and have low significance.
5.5Potential Positive Impactsto be enhanced duringProject | mplementation
Construction of a road in a project area is amdmgdtrategies for rural and urban
poverty alleviation. The improved road will open n@moopportunities for self-
employment income generating activities for thealomommunities and at the same
time attract investor to the area.
A family with sufficient and regular income is mdileely to afford paying the costs of
education and health services for its members &ant getting enough food to eat.

The main benefits of the proposed project to tlvalkshall be employment of casual
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labourers and skilled workforce from within the jeicd Sub counties. In addition, the
local people can benefit by engaging in small sbakenesses that provide goods and
services needed by the project labour force thiall she in form of selling
merchandise, food substances and even provisiotowofestic services. Qualified
personnel not found within the project sub courtglisbe employed to work for the
project thus there will be diffusion of knowhow fnathe qualified personnel towards
the local personnel.

The road project in known to be associated wittessd\positive impacts which if not
well undertaken can turn to be negative or havedvimplications to the community
and county at large. The major positive impact eissed with the project is the
increase of economic activities as discussed b#iow should be enhanced.

» The project is anticipated to create both direct imdlirect employment for both
the skilled and unskilled workers who shall be ls@nd incoming labourers.

* The project is anticipated to create markets favdgoand services required for
the construction work and for personal use by thekers and locals. This shall
also create business opportunities to local traders

* It is anticipated that women will get opportunitisswork in the project thus
empower them and help improve their skills.

To ensure the positive impacts are achieved andtaeiaed at acceptable norms it is
important that;

* The locals are given employment priority in regatadsboth skilled and non-
skilled labour. Labour should be brought in frorhestareas only in the event
that locally available skills are not sufficient airpar to the requirements to the
project. The recruitment process should also mieetlégal requirements on
equal opportunities for all as prescribed in Cdustn and the National
Cohesion and Integration Act.

» Locals should be encouraged to tap into the busiopportunities associated
with the project by calling them to tender for lmesses within their capacity or

advertising opportunities at the administrativeaei$ frequented by locals.
Women should be given equal job opportunities as me

* As part of Community Corporate Social ResponsipC CSR), the proponent
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in collaboration with the contractor should inidagocial programmes such as
football matches, capacity building on money andowveces management,
rehabilitation or building of classroom at idergdi schools among others. This
will not only enhance relationship between the camity and the locals but
also reduce number of vices that are associatetl wée time such as
alcoholism, drug abuse and poor money managemgist sk

 Programmes should be developed to assist or gudalsl on financial
management to enable them use acquired funds tnenprbject positively to
ensure socio-economic sustainability.

» The contractor should adhere to the policy, legal gegulatory framework
governing the project as this shall act as an ultabfactor for enhancing the
project’s positive impacts.

5.6 Details ofldentified Negative Impacts duringthe construction Phase
5.6.1 LandAcquisitionandResettlements

In Kenya the road reserve is measured from thdiegisoad centreline. The method
of measurement implies that any deviation fromeRisting centreline will move the

ROW. According to the study land acquisition shml required for development of
the realignment section at Lokichar Shopping Cebtriethe other section follow the

existing alignment. Land acquisition will also tegjuired for development of material
sites, project office and labour camps. At leasrity (20) traders found in Kapedo,
Lokori and Lokichar and a village at Napeitom |l@chtat the centre of the reserve
shall be affected by the development. There will dmut 3 km realignment at

Lokichar Shopping centre joining Al road becaussajéty related issues. This will
ensure that the through traffic don’t pass throtighCentre. The existing road through

the centre will be upgraded for local traffic.

5.6.2 IncreasedVater and SoiPollution

The road development will require the creation @irthge channels in order to drain
concentrated run-off from the road. Whicheverstarttion method is used, small-
scale and short-term water pollution may resulteesfly during development of

water body crossing structures such as bridge epehennial rivers may stir riverbed
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deposits into suspension.

Though the large particles may settle quickly,fther ones will increase the turbidity
of surface water sources. The turbidity impacts rhayshort-term since the stream

construction takes place within a few weeks.

Construction of off-road drainage structures shib be a source of pollution. Other
sources of impacts can be accidental spillage efsfand construction materials,
which may pollute both water and soil. Water oil poilution by accidental spillage

of fuel or other materials and chemicals occurriwgh road construction is

undesirable. At this stage it is not possible tedpt the location or type of spillage,
but it is considered that any form of spillage wl swill be local in nature if

remediation is undertaken immediately it occursill&pe to watercourse is a high
potentially impacts as it can result to adverseltheanpacts on humans, fishes,
riverine vegetation and wild animals and have #rej impact as the rivers drain into
lake Turkana. Spillage of chemicals especially bgdrbons can have residual and
cumulative effect in soil and water for years legdio total destruction of ecosystems.

5.6.3 Soil Erosion andhstability of Slopes

Soil erosion is the area is generally thigh aldmgroad due to the terrain and run-off
flow patterns of the area and lack of dense vegetaiover. The construction of the
proposed project shall lead to soil erosion andatomation at the following areas:
borrow pits, road cuttings, embankments, constoctcamps, workshop areas,
equipment washing yards, asphalt plants, batchiagtq fuel and chemical storage
areas, etc especially during the rainy seasomseterosion is particularly anticipated
in areas with unconsolidated sandy soils that happée common on the project site
such as at Lokori, Ng'inyang River and most of ltlie slopes in the project area. In
addition, increased disturbance of the vegetatidinr@sult in general degradation of

the environment.

Soil erosion and contamination may affect the rsdbility, and increase flood risk
due to rapid and higher flowing volumes of runddilting up of water bodies,
landscape value and in worst cases may reducetmomic productivity of land and

biodiversity in the project Area. The impacts oil ®wosion and contamination would
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be temporary and moderate negative if stripped soé stored and reused properly.

5.6.4 AirPollution
Various forms of air pollution is anticipated tocac during the development and

operation of this project. The main sources ofytmh during development will be:

Excavation and quarrying activities which will pdg# the air by generating dust
particles, projectile objects e. g flying stoned anise. Air pollutant from these
sources shall be accentuated with operation ofheruand asphalt plants, and
general earth works at the site which shall alsegge exhaust fumes from fuel
used or materials being processed such as bitumerother chemicals to be
used.

Machines, equipments and vehicles which will geteermise, vibration and

exhaust fumes

Stock piled materials which will generate fugitiemissions in form of fine to

large dust particles,

Dust and fumes will have major direct but shorteémpacts during the project

construction phase. The areas to be affected dtiensent and areas with leafy

vegetation like the near the laga and springs falodg the road that have river palm

trees and other indigenous trees. Dust will benapteary nuisance to the people

within the core impact area especially during carcsion in the dry season.

The pollution levels in several areas adjacenhéoproject roads shall be diluted fast

due to the following reasons:

Watering of the road surface during
construction;

The project area is relatively open, without impeeit to air
movement; and

Leafy vegetation is areas along the road shakrfdut a considerable content of

low level air borne pollutants.

Noise will be produced by construction vedsgl plant and machinery during

delivery of materials, processing of materialsj aotual construction work. Due to

an increase in activities and number of operatioraicles, the impacts of noise will
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cause disturbance to humans and animals as weitdss As such, noise impacts will
have short range — near the construction site &moent settled areas with villages like

in Lokwamusign and Napeitom.

Vibration from the proposed project shall be getgetdby a number of construction
activities such as piling, blasting and rock remalaing earthworks. Vibration can
cause physical damage to those near the constmuitenand sources such as blasting
at quarry sites can cause far reaching effectsaweing objects and settlements. The
parameter normally used to assess the ground wabreg the peak particle velocity
(ppv) expressed in millimetres per second (mm/siclvis considered to be the best
descriptor for assessing human comfort and the npatedamage response of
structures. Vibration can cause varying degreedamhage to buildings and affect
vibration-sensitive machinery or equipment. ltseeffon people may be to cause
disturbance or annoyance or, at higher levels,ffiectaa person’s ability to work.
Human response to blast induced ground vibrationaisrelatively complex
phenomenon and is dependent upon a range of faatawhich the actual vibration
magnitude .The human body is very sensitive tootieet of vibration albeit very poor
at distinguishing relative magnitudes. Although ssewvity to vibration varies
significantly between individuals, a person willngeally become aware of blast
induced vibration at levels of around 0.5 mms-1akpearticle velocity, however
individuals are very poor at distinguishing betweénrations of differing magnitudes.
This threshold of perception of vibration is veryich lower than the onset of even
cosmetic damage (plaster cracking at typically tlee$2mm/s). Typical levels
measured vibration sources during constructionvisies are shown in table 5.6.4

below.
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Table 5.6.4 typical levels measured vibration searduring construction activities

ConstructionActivity Typical Ground VibrationLevel

Vibratory roller Up to 1.5mms @ 25m

Hydraulic rock breakers 4.5 mm/s @ 5m, 0.4 @ 20m, 0.1 @ 50m

Compactor 20mm/s @ 5m, <0.3mm/s @30m

Pile driving 1-3mm/s @ 50m depending on soil conditiond a

piling technique

Bulldozer 1-2mm/s @ 5m, 0.1 @ 50m

Truck traffic (smooth surfacex0.2mm/s @ 20m

Truck traffic (rough surface)| <2mm/s @ 20m

5.6.5 Increasedbpread of HIV/AIDS an&Gubstancébuse

The main health risk associated with road projestshe spread of HIV/AIDS

epidemic. Considering the socio-economic as welgesgraphical characteristics of
the project area, there exist a number of parasébat either may influence a high
infection rate, or deter efforts to combat the epicc. The main parameter is the
polygamous nature of families in the area, lackgobd road network to spread
information on awareness and prevention, lack aioa¢ion outlets such as hospitals,
health centres and counselling centres. Empowdraighe locals at times might turn
negative as they might use the gained resourdesititge in alcoholism and substance
abuse which are also associated with increase WAHDS and other STIs thus

mitigation measures to curb such vices should bplemented and mentorship

programmes developed to guide project personnetgmurce management.

5.6.6 Safety andlealth Rsks
Roads construction activities normally expose #imurers and the general public to

several health and safety issues and this includes

e Bronchial and other respiratory tract diseases dasares such as water

palliation and use of safety gears are not prattdering the construction
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period. Respiratory diseases can result to losdives or injuries during

construction.

* Increase incidence rate of water borne diseasds asicholera and diarrhoea
which arises when appropriate sanitation practatethe camps and along the

roadside are not observed.

* Increased exposure to water borne disease vectmrsadincreased breeding
sites at unrehabilitated borrow pits and, quarrge sand water pools at
construction sites due to poor or lack of drainsigectures. The stagnant waters
could stimulate growth of Culex mosquitoes, whicansmit filarial worms
(Wuchereria bancrofti). Disease that increaseceariiie to such situations are
malaria, elephantiasis, river blindness among sthEre impact has a long-term
significant effect to the health of local commuesti Exposure to animal attacks
in area inhabited by wildlife such as around theasSland Savannah in
Ng’inyang known to be home to the big five animals.

o Other safety risks includes exposure to accidéires, hearing impairment
among others

5.6.7 IncreasedRoadAccidents
Increased traffic during construction and poor reatety measures like absence of

diversion (where necessary), signage during coctsdru and road safety awareness
campaigns will result into unnecessary road act¢&lenvolving vehicles, non-

motirised vehicles and humans.

5.6.8 Interferencewith LocalHydrologyandincreasedVater Abstraction
Construction of the road shall entail significardter abstraction from the river such

as Kerio to be used for domestic and constructinpgses which shall include dust
mitigation in the local areas. It is assumed thed project shall require 60,000-
100,000 litres for every 100m this shall transtatéd 2,000,000 to 20,000,000 litres of
water for the entire road for the construction @eriThis increased abstraction of
water will have negative impacts to the people ddpat on the rivers and the local
groundwater. Availability of fresh water in the pct area is scare thus there will be

need to drill boreholes so as to source water Hergroject. The contractor should
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share the water with the local communities andrtheestock so as to enahcne co-

existence with the locals.

Interference with the local hydrology can be a difeng term time impact if not
eliminated during construction and to ensure thpaicts are minimised, the roads
interface should be constructed with the naturafase and groundwater flow
regimes. Good design features should be adopteshdare that the changes of the
hydrological regimes are minimized and that anyaotg are insignificant. The design
should also provide controlled and effective stomwater dispersion systems by
indicating areas of installation of the appropridtainage structures. The discharges
points should be well designed to avoid accelezaision downstream.

5.6.9 Loss of Definite Materiatnd LandDegradation

Construction of the road will have direct impactssariated with excavation,
guarrying and deposition of spoil material whiclalsbe undertaken during gravel and
rock sourcing, cutting and filling among other witigés. Since the road is being

constructed a fresh significant use of definiteamals is expected.

Quarrying involves clearing the vegetation at tiiess excavation and transportation
of the material. Thus, borrowing and quarrying\atés will cause habitat change,
land degradation (due to removal of fertile topl)sdéandscape impairment (visual
intrusion) and soil erosion- which lead to siltatimf waterways. Quarrying,
excavation and the disposal of spoil material castrdy the economic and aesthetic
value of public and/or private property includig tand itself. Some species may be
affected during construction, but not to the lesfedxtinction. However, establishment

of detour routes during construction may damageerptant species.

Scenic quality deterioration will occur due to $tquling of construction materials
and discoloration of plant leaves in the vicinifytioe roads due to windblown dust.
Excavation work as well as presence of constructemcles, plant and equipment
will also add to scenic quality deterioration. Scequality deterioration will also
occur off-site, at the sources of construction melte the quarries and sand mines. If
they are not rehabilitated they may become an egesBcenic quality degradation
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effects will be significant, short term and direct.
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They will, in spite of everything, be manageabheegi proper site operation and prior

warning as well as issuance of site operation diniele

5.6.10 ClimateChange
Factors likely to lead to climate change due tggmtamplementation are;

Emissions from vehicles, machines and equipsnetue to inefficient
combustion systems and use of unclean fuels. Eonissio be emitted shall
include NOx (oxides of Nitrogen), SOx (oxides olpgwr), Ozone (O3), carbon
monoxide and the notorious Green House Gas Cariloardd. These pollutants
have different impacts on the stratosphere leatbngiimate change, acid rain
and impacts on human health.

Lack of appropriate time transport managemgan for project activities
such as ferrying workers, materials, equipments@her supplies. If not well
planned the emissions levels from the gadgets 8ealigh thus contribute to
climate change.

Ozone depleting substances (ODS) due to the usmlofienated compounds
chlorofluorocarbons (CFCs), hydrochlorofluorocarbor(HCFCs), methyl
bromide, carbon tetrachloride, and methyl chlonofdound in cooling system
in the vehicles and, refrigerators, fire extingeishand other machines and
equipments. The release of ODS normally resultotmmétion of dioxins and
other uncontrolled substances which affects theatk by depleting the ozone
layer. Impacts of dioxins are known to be longnteas they can exist in the
atmosphere for years moving slowly to thatesphere. Depletion of the
ozone layer causes increased amounts of UV radi&tioeach the earth which
can lead to more cases of skin cancer, catarausingpaired immune systems.
Over exposure to UV is believed to be contributmghe increase in melanoma,
the most fatal of all skin cancers.

Clearance of vegetation: Vegetation plays a nataial in cleansing the air of
pollutants thus its clearance shall have an impa¢he areas micro-climate.
The magnitude of climate change related to emiss&a anticipated to be low
at this phase of the project and can be eradichyednplementing cleaner

production mechanism as mentioned in the mitigati@asures section in the
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5.6.11 Loss o¥egetation
The construction of the road and its support stinest such as bridges and culverts

will involve clearance of terrestrial vegetationver riparian vegetation and soil
excavations. The degree of perturbation is expeitdae high when heavy moving
equipment / machinery are used at the natural dammzants. The degradation of
riparian vegetation jeopardizes water sources tyualnd aquatic ecosystem as it
allows direct flow of contaminated water into thatural water source. The main

causes and impacts on areas vegetation due todjeetshall be:

» Habitat modification, surface excavation and soinpacting: Modification of
habitat within the confines of the road corridorlviie inevitable given the
influx of machinery, construction material and persel. In addition, road
construction entails undertaking surface excavatgstablishment of camping
sites etc. This will cause alteration of grounderpwlue to trampling, off-road
drives etc. In the ultimate these activities witerrupt and fragment habitats
and most likely lead to introduction and spreadnefisive species such as
Parthenium hysetrophorus, Prosopigulifiora and Lantaneamara. Disturbance and
establishment of invasive species will in turn méke habitats unsuitable for
endemic species, many of which are often habitatiafists. So faProsopis
juliflora is only found between Marigat —Ng’inyang and ®engress weed
(Parthenium hysterophorus) is found around LakeoBag As witnessed
elsewhere in the country, earth moving machinetlyprbvide easy avenues for
spread of seeds and other reproductive structdrpkiats from place to place.
Throughout the construction and operation periad, ugsurge of invasive
species is anticipated due to increased movementvels as increased
disturbance along the road corridor. It is posdibét such species will find their

way into pristine habitats in the interior, mostfierably the watering points.

» Clearing of vegetation: The road is expected taabéeast five meters wide.
Vegetation will in addition be cleared alongside thain road where diversion
will be constructed for temporary passage of trafti is estimated that at least
1000 km2 ha of indigenous vegetation will be ltstthe road itself; this
translates to significant loss of forage for liwest, herbal cures, food and other
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essential goods such as fiber and constructiors post

* Risk of fire: Influx of road constructors and othpersonnel in this area
necessitates establishment of campsites to caterbé&sic needs. High
temperatures, presence of dry and inflammable matecrease risks of spread

of fire from cooking facilities as well as cigaeetemains.

» Loss of grazing land: Grazing land will be losttimee profound ways; firstly
the road and associated corridor will take esticha&@00 square kilometer of
land. Secondly, grazing resource in form of broWween trees will be lost from
clearing to give way for the road as well as roatb@ankments and waterways.
Lastly, the spread of invasive plants that mofén than not are unpalatable
and harmful to livestock will compromise the@gng value of the region.

» Loss of vegetation has also lead to loss of biegslimg
areas.

5.6.12Poaching

The section between Lokori and Kapedo along thgegraoad is home to small
animals like the dik dik which are known to be datiy to locals and visitors. Opening
up of the area shall expose the wildlife to poaghor game meat for domestic and

commercial purposes.

5.6.13Interferencewith archaeologicadndculturalsites

Two sites of historical importance were identifiéldng the road as discussed under
section 4.6. It important that project activitideely to interfere with the areas such as
quarrying, acquisition of lateritic materials am@ mndertaken within their vicinity. It
was noted that a potential source of stone materal seen near the art works site in
Lokori it will be important not to exploit this aeas vibration effects might damage

the archaeological site and surrounding settlements

5.6.14 Lack ofnitiative to implementthe Mitigation Measures
Implementation of project mitigation measures ismadly considered as voluntary as

one uses self conscious to abide by the regulétanyework making most contractors
and project engineers to over look them. This nmeeption normally arises due to
lack of stringent compliance monitoring on the iempéntation schedule of the
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mitigation measures or weakness in enforcement rofirenmental and overall
project’s legal and regulatory framework. This iropis usual observed at all phases

of project implementation.

5.6.15Insecurityof projectarea
The project area in general is insecure due toistl feuds between the Pokot and

cattle rustling. This has created tension in treaaspecially at the boundary of the
two communities at km 77+300 that a no man’s laasl been created anyone seen in
this area is considered an enemy and can be exlecUteis can affect the workers

safety and the progress of the project.

5.7 Positive Projectmpacts during the Operational Phase

The operation phase of the project is associatéld s@veral positive and associated
multiplier effects which are the main objectiverehabilitating the project road. The

identified positive project impacts are discusseld\W.

5.7.1 Job Creation ahdcreasedncome to LocaCommunities

Road operation and maintenance shall generatedn@tt and indirect employment
opportunities. Direct employment will be to thoserking on the road during

maintenance and shall be engaged in skilled aneskitiad labour such as engineers,
surveyors, labourers among others. Activities toubdertaken at this stage shall
include grass cutting, cleaning drainage culveats; as well as some clerical / low
level supervision jobs. Such employment would c¢buate to poverty reduction,

especially for women. The operation of the roadl siteate jobs by attracting other

socio-economic infrastructure or businesses taiba.

5.7.2 Improved Transpahd Economy of th@eople

The road will facilitate easy transportation withire project sub countys as well as
increasing communication among the communities galtme project road. The
improved road would be particularly beneficial t@aspengers and cargoes as

transportation time will be shortened.

Presently vehicle it takes up to two weeks if nohths for any vehicle to ply through
the project route and the situation gets worsenduthe rainy season. Traffic is
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encountered at each end of the road at LokichalNaynaly’ang due to their proximity

to major towns like Kitale and Marigat respectiveBut in between the few vehicles
that use the route are trucks ferrying relief faal pickups owned by the NGO’s
working in the area which the locals use to hiles lio move around the area. The
locals currently pay very high fares to move arothmel area or they walk. Operation
vehicles costs are very high such as high fuel wopgion and frequent need to
replace parts due to the condition of the roar dinticipated with the improved status

of the road transport costs shall be lowered.

5.7.3 Enhanced Socio-Culturahteraction

The implementation of the project will bring sevepaople from different cultural
backgrounds together. Such interactions may bribguta social changes in the
communities along the road. Interaction with teanats will stimulate adoption of the
new technologies. Also, local people will acquikdls from the road workers during
constructions and after implementation. The skihsl acquired knowledge shall be

implemented locally thus lead to the developmenhefproject area.

5.7.4 Openingof moregrazing stes
Enhancement of security which shall be a benettwszl from the road will enable

the locals access grazing sites that they curreatty access due to insecurity.

5.8 Negative Impacts duringthe Operational Phase

5.8.1 IncreasedNoise, Vibrationand AirPollutionat OperationPhase
Increased air pollution will be evident during thyeration phase of the road due to

fuels and other chemicals emissions from vehictiffic and, maintenance works
machinery and equipment. The emissions to be edeaslude particulate matter,
NOx , SOx , ODS and carbon monoxide and the rmisr(Green House Gas Carbon
dioxide. The chemical emission is likely to be weshy rainfall to water sources and
adjacent soils.

Noise is one of the most obvious negative impattdady road use. The discomfort
caused by noise includes auditory fatigue and teampdessening of hearing ability.
For this project road, the noise and vibration iotpare to be felt most as the locals

are not used to such scenarios and thus are @adsa# introduced to traffic induced
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noise.

The effect on air quality due to the increaseditrdiiow is considered to be significant

if no maintenance program is instituted. Under goaa@intenance schedule, traffic

exhaust emissions, will be intermittent and atmesigidispersal of exhaust emissions
will not affect the air quality. However, concertetfort to check engine performance
is needed so as to deter not road-worth vehictes frsing the road.

The rough estimate of greenhouse gas emission ifiloreased vehicular use can be

estimated using the formula below:

C = A x B x 365 (tonnes of CO2 per year)

Where:
*A is the Average emission from one vehicle per Konnes of CO2/Km) x

Total distance of road; (*this may depend on therage age of

vehicles in using the road.)

e B s the Envisaged increase in number of Vehiaksg the road per day

e Cisthe Increase in GHG emission per year
The formula can be used to calculate several @witat namely Hydrocarbon HC,
Carbon monoxide CO, Nitrous oxide NOx, Sulphur dilexSO2, Carbon dioxide CO2,
Particulates Matter and Lead Pb which are normetytted from vehicles due to the
combustion of fuels. Traffic increase was not ardysidered as projections of vehicles
traffic on the project road but also the traffiatlishall be attracted from other roads. It
Is anticipated that the calculation might not reffline future reality as vehicles produce
less emissions if riding conditions are improved afso the use of fuels refiners and
bio fuels might be in mass use thus cleaner fuetghinbe available. Currently lead
containing fuels are not being sold in Kenya andstrioels sold in the region at the
pump stations have lower sulphur content. As rebeand campaign on bio-fuels
continues maybe in the next few years the emisgrons vehicles will only be Carbon-

dioxide and water.

The effects of the identified vehicles pollutanésigs as discussed below
» HC through oxidation can release carbon dioxide

* Lead (Pb) has no documented impact on climate &huanghas impact on

human and plant growth
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* PMis known to cause respiratory ailments to hubmgings and affect plant growth

* CO2 has a direct impact on climate change aseétsepce in the atmosphere
increase global temperature as it is known to dbkeat

» SO02 is known to cause acid rain which affects ceopbroofs. It also combines
with fog and dust to form smog a major killer ardicus contributor to
respiratory problems.

» Nox is also known to contribute to acid rain angbat can be converted into

ground ozone which affects human health.

e CO s also known to have health effect and it caiwdidized to CO2 thus

exacerbate global warming.

The quantification of the impact of the variousagsn global warming is measured
using the Global Warming Potential (GWP) of the gaquestion over different time

periods or time horizons usually 20 years, 100sy@ad 500 years. This value is used
to compare the abilities of different greenhousgegao trap heat in the atmosphere.
Since each of the greenhouse gases affects thesgltiere in different degree, and
survives for a different length of time’ GWPs amséd on the heat-absorbing ability
of each gas relative to that of carbon dioxide (;@2 well as the decay rate of each
gas (the amount removed from the atmosphere owgvem number of years). The

GWP of most greenhouse gases decrease as thediinerhincreases. This is because
the greenhouse gas is gradually removed from thesahere through natural removal
mechanisms, and its influence on the greenhouseteteclines. Some of the CFCs
however, have long atmospheric lifetimes, and @@ year GWP may be greater than
their 20 year GWP. To make the effects of differgases comparable, the GWP
expresses the factor by which the gas in quessionare (or less) damaging than the
same mass of CO2 over a given period of timepradatg to the UNEP Guidelines

the GWP of CO2 is always 1 and is used aabenchmark to describe the
amount of CO2 that would cause the same amountasmimg over a specified

timespan as would be caused by one of the other SGiBases which cause much
more warming than CO2 may in turn decay faster thalves, so they may pose a
considerable problem for a few years but a smallex later. Equally, others may

decay slower and pose a greater problem over apengd of time. The GWP for
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methane over 100 years is 25 and for nitrous o (UNFCCC). This means that
emissions of one metric tonne of methane or ofougroxide are equivalent to
emissions of 25 and 298 metric tonnes of carboridiorespectively. Based on rough
estimates of the current traffic provided in tabl8.1 below. The impact of air
emissions within the 20 year life span of the pbj@ill be insignificant as the

projected traffic is rated at between 3-8% and iclemgg the vast open lands the
gerated pollutions will be duluted. Though the dwa of the area are likely to
change due to the development of the county andresxpn of the minining sector
which will require periodic monitoring of the velas traffic to enable quantify the
volumes of emissions, their associated Global WagmPotential to guide in

developing mitigation measures.

Table 5.8.1 (a) Current trip purpose for Lokichar

Vehicle Home Work Visiting P.S.\ Freight
Type

M/Cy 2 1 0 2 0
Cal 3 3 1 2 0
Pick 4 71 4 0 2
up/Jeeg

Minibus 0 0 0 4 0
Light 0 0 0 0 8
truck

Mediurr 0 2 0 0 22
truck

Heav) 0 2 0 0 51
truck

Drawbacl 0 0 0 0 1
Bus 0 0 0 0 0
Total 9 7S 5 8 84

The calculated GWP shall guide in calculating thenber of trees that need to
be planted to mitigate against the generated hesdrling gasses so as to
maintain or improve the areas micro-climate. A tce@ be planted for each
metric tonne of carbon dioxide generated whichslegas to 1 GWP therefore
as part of climate change impact mitigation thggmtowill be required to grow

at least 16,583 trees during its life cycle toasctarbon sinks.

180




5.8.2 IncreasedRoadAccidents

Road deaths, injuries and damage to property arst amgible negative

impacts on the community during the road opergpioase and may be reduced
or increased depending on several safety factdrs. pfoject roads transverse
several settlement areas and business centres at@ciiso known to be black

spots of the road due to the number of accideotsded at the sections.

Increased traffic and speed driving will resultoininnecessary road accidents.
The main causes for accidents are poor road conditdue to lack of
maintenance, lack of road signs, reckless drivimigfective vehicles,
drunkenness, poor road facilities for the pedestaiad cyclists and unqualified

drivers.

5.8.3 Settlement®n the RoadReserves
Areas with efficient roads normally attract largembers of people some of who

decides to settle or conduct business on the msethre. This is normally done with a
conscious mind on the assumption that it is nostaid and/or that the road authority
shall not develop the road in the near foreseehltiee and also since most traders
believe their clients are found near the roads ttney equally believe that their

business have to be adjacent to the road . Sugblepaormally expose themselves to
several road hazards including accidents and palutSuch settlements if not

controlled can grow so rapidly that it affects gign of further road development in

terms of compensating those to be relocated andomsumes lots of the road

development planning time. Such settlements istroases are normally unplanned
with no basic services such as water sewer and s@ste management, which lead to
the use of the road, drains and neighboring aretuagping grounds which affects the
performance of the road.
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6. STAKEHOLDERS AND PUBLIC INVOLVEMENT

6.1Legal Requirement
Section 17 of the Environmental (Impact Assessnamak Audit) Regulations of

2003, requires that all E&SIA Studies incorporatdlR Consultation (PC) as part
of the assignment. The aim of the PC is to endaedll stakeholders interested in
a proposed project (including project beneficiaesl the general public in the
vicinity of the proposed project) are identifieddaheir opinion considered during

project planning, design, construction, operatind decommission phase.

6.2 Objectivesof Public Consultations

The main objective of the PC was to:

e Inform the local administration (Sub county Consiosers, Sub county Officers,
Chiefs, Assistant Chiefs, Councillors and Villageldéts) and the departmental heads
in the project sub county about the proposed pr@ed at the same time collect their
views.

e Provide an opportunity for all the stakeholdersl @aommunities in the proposed
project area to raise issues and concerns pergdiaithe project. and

e Conduct socio-economic survey and collect primaagetine information on the
project area.

6.3 Methodology and DataCollection
The field reconnaissance study and detailed suriceysroject road was

conducted in phases from October to December 20thiltine aim of:

» Collecting baseline data and evaluating the stiatiesoenvironment.

e Studying the administrative structure of the twid €ounties traversed by the road
project in order to formulate a data collection Inoglology.

. Qpndgct introductory meetings at the Sub countglkein preparation for the public

participation.

e Gather literature material from the Sub countycef on the Development Plans and
Socio-economic profile of the project area.

e Assessment of the available social, cultural amshemic infrastructure.
The initial field survey was followed with verbabmmunication with the Sub county
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Commissioners in the project area. This approach wsad due to need of hastening
the process because of insecurity in the area aedallack of business centres in the
area. The aim of the discussion was to introdbeestope of the project at the same
time request for permission to conduct public pgétion with the Sub county
Environment Committee and the local populace. Ttecounty administrative heads
granted the consultant’s permission to conducsthdy and a detailed site visit which
incorporated public meetings was undertaken frormeder 2011 to January 2012.

The list of consulted key stakeholders included:

* The Sub county Commissioners Office in West Pokidit &unty

» Chief’s Office Kositei Location

» Assistant Chief’s Office Kositei sub-location Suluaty

* Youth Office East Pokot Sub county Chief's Offikapedo Turkana
South

* Chief ‘s Napeitom Turkana Central

» Administration Police Chief Inspector’s Office Tarka East

» Senior Chief Office Lokori Turkana East

* Mowlem/Lokubae Irrigation Scheme, Lokori

A list indicating the number of meetings held dgrthe site visit including their dates,
time and venue of meetings is given in the tabR (&) while details showing the
number of participants in each meeting are showabte 6.3(b).

Table 6.3 (a): A List Indicating the Schedule ofeliegs held during the Site Visit

POINT OF
NO./S | DATE TIME SUB COUNTY
MEETING
1 27/10/2011 11am West Cheptunoyo
Pokot Bridge
2 28/ 10/2011 4 p.m. Turkana Kapedo
South Baraza Park
3 30/10/2011 9.3 Turkana Chief’
0 East S
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The minutes of these meetings and the attendadrdarkspresented in annex 1 of this
report. The public participation revealed that Hueio-economic impacts (positive
and negative) of the road project on the communitieng along it or the population
dependent on it were similar throughout the roatstch. All the communities living
along the road were optimistic on the benefits hid proposed road improvement
project though some negative issues were alsodraldee general contributions made

by the public on the proposed project are outlimeskection below.
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Table 6.3 (b): Summaryof public consultations medings

Activity No. Of Venue No. Of No. Of male Total Number of
PC female participants participants
participants
Public 3 Cheptunoyo Bridge 68
meeting
Lokori's Chief’s Office 106
Kapedo Baraza Park 81
Individual 11 DC’'s office, Chief's 11 11
meetings Offices and
Departmental Heads
Offices
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6.4.Consultants commentdo the collecteddata
Based on the public consultation views and resppn®@ded by the consultant it was noted

that generally the residents of the project arealdvdike the road to be developed while

maintaining negative project impacts at minimunelsy

6.5

OverallAnticipated | mpacts

The major positive impact perceived by the comnumiembers was enhancement of

transport thus attraction of business activitiesh@ respective sub counties. Other positive

impacts included increased accessibility to theat@nd economic facilities such as markets,

schools, hospitals among others.

The major positive impact mentioned by the comnyumiembers was the benefits

they shall achieve due to enhancement of transpator which included:

Increase in irrigation farming in Lokori due to efit links to the
markets

Diversification of economic activities which wilkduce over independence in livestock
keeping, pastrolism and help develop the tradidgstry

Improve security due to good road that shall alfeegquent patrols and development of
police posts

Improve the status of the trading centres as tiheyora a busy corridor but due to the
poor road they do not flourish.

Development of the mining and tourism sector. lngicipated that the oil exploration
going on in Turkana North will yield good quant#iéor economic exploration thus the
road will play a big role during development andnaigement of the oil rigs. The road
traverses a Savannah Grassland inhabited byighEiB animals around chainage 43
Reduction in travel time and, transportation cosaed introduction of
comfortable/various modes of public transport vl

Attraction of other socio-economic infrastructunetihe area such as schools, hospitals,
financial institutions among others and will alsaifitate the activities of the Non-
Governmental Organisations

Improve accessibility to the area with workers andension officers from various
fields such as education, agriculture, fisheriesjtly enterprise development among

others.
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* Road will enhance reconciliation between the Pakat Turkana communities as they

shall trade together and work together during m@tstruction

The negative impacts raised were substartial could be mitigated if an
appropriate  management, monitoring and implemamatplan is drawn. The
consideration raised by the community members ip heduce negative impacts
included:

» Provision of employment to the locals

* Development of construction camps in areas easdgssible by the locals or provision

of transport to work

* Giving the community abandoned materials sitesktamtbw pits to be used as water

storage structures
» Observation or respecting of local cultural norms.

Minutes of the public participation and findingsezfch of the areas consulted is found
under annex 1 of this report.

6.6 Deduction on information gathered during public participation

The public participation was comprehensively comediavith a wide section of the
community members being consulted including the iadhtnation, business
community, farmers and the general public. Accaydimthe comments raised by the
community members, the need of rehabilitating thadrand, improvement of its
associated support infrastructure is apparent.rdhd in its current state hinders the
optimal exploitation of potentials areas in termf hmsiness and agricultural
productivity and poses a great hazard to the contgnumembers due to lack of
drainage facilities, safety facilities among others

The community members would like to have a safal nbas designed road safety
features should be developed simultaneously wihrdlad especially at the junctions,
black spots, steep areas, near institutions sushramls.

All resources to be sourced or shared with commguguith as water should be done or
shared in a humanly manner or under the guidancppfopriate regulations. It is
advised consultations among the proponent/contracbonmunity administration and
community members should be conducted if any majorks that might lead to
adverse impacts. Livelihood restoration programmteshose affected should be

undertaken as required to ensure harmonious csteexie.
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7. ANALYSIS OFALTERNATIVES

7.1 Overview
The aim of the EIA process is to come up with thesmsustainable project

considerations, which shall ensure optimal beneéite obtained from the project.
Therefore it was important to evaluate the proposetl based on its anticipated
impacts thereafter come up with alternatives winctude a consideration of without

the project alternative.

A range of systematic methods were used for comg@aand evaluating various
alternatives. These include simple checklists, layemaps, complex matrices,
mathematical models descriptions of the main ingpawotd the reasons for their
rejection. The consultations with stakeholders pmaglect site visits provided basis for
identifying project alternatives. The alternativesnsidered for the project are

elaborately discussed in the sections below.

7.2 No ProjeciAlternative

This section analyses the project alternativeserms of site, technology scale and
waste management options. This option is the mogakde alternative from an
extreme environmental perspective as it ensuresimerference with the existing
environmental conditions. This option will howeyeolve several losses both to the
local community and the nation as a whole. The canity will continue to face the
constraints they are currently experiencing duéngdficient transport network and
system and the anticipated economic developmergdaa fulfilling the Vision 2030
will remain unattainable. The No Project Optiorthe least preferred from the socio-
economic and partly environmental perspective dube following factors:

e The economic status of the Kenyans, the local leeampd the neighboring country

would remain unchanged;

e The local skills would remain underutilized as eraployment opportunities will
be created for thousands of Kenyans who would lekerwise worked at the
project area;

e Enhanced economic retardation in the arealihg increased strain in socio-
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economic infrastructure and thus deter penetratfdrusinesses, health facility etc
which shall affect the locals health and econostetus;

» Reduced interaction both at local, national aridrivational levels due to lack of
transport and communication facilities;

e Increased poverty levels and literacy and subsgdoerease in crime and
environmental destruction;

e Under utilization of the LAPSSET project cecting Kenya to Southern
Sudan and Ethiopia

e Increased food in security and effects of malniotrit
e Continued insecurity in the area due tobilitg of security personnel and

services penetration among other impacts
From the analysis above, it becomes apparent bigatNb Project alternative is no
alternative to the local people, Kenyans, the govemt of Kenya and Eastern African

region as a whole.

7.3 Analysis of Alternative Routes

According to the field survey and stakeholders atiaons it was noted that
alternative consideration needs to be evaluatesbrae sections of the project roads.
The key areas that needed alternative consideratoe:

e The section occupied by the Napeitom village.

e The section neighboring thigkang wata Chiror cultural site as it is only 10m from
the current alignment

e Sections laying on swampy sections

7.4 Cost - Benefit Evaluatiorof each of the roadalter native
The project economic analysis shall be evaluatestdan its NPV and IRR at the
detailed design stage. ..

7.6 Analysis of Alternative Construction Materials and Technology

The road will be constructed using modern, localyd internationally accepted
materials to achieve public health, safety, seguahd environmental aesthetic
requirements. Equipment and systems that save reesoguch as use of alternative

energy sources such as use of solar systems ardl power; water conservation
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systems among others should be used in the prsgeets to reduce environmental
impacts. Use of wood for melting bitumen shoulddeme and alternatives such as
bitumen melting furnaces incorporated with enviremtal management systems such
as filters to capture emissions, desulphurizatioitsuto neutralize sulphur and
silencers to abate machine generated noise. Théimegcshould also have heat
recovery and conservation mechanisms to ensuraisalle use of the available

energy source.

Rainwater should be harvested and be used in catisin activities and supply to

labour camps for flushing toilets and other non-detit activities. Community

members should also be encouraged to harvest raier mot only as a means to
supplement the water supplied but also to help aedoressure on the drainage
structures. Heavy use of timber and wood duringsttantion should be discouraged
to minimize destruction of natural resources. Thetie tree species should be
preferred to indigenous species in the construatiothe project components where

need will arise as they can be replanted with ease.

Asphalt mixers, crushers and other constructionpaaents and machineries should be
incorporated with pollution control devices likestilarrestors/precipitators, emission
control, noise abatement devices and desulfurizatievices. The equipments and
vehicles should have highest levels of combustiboiency, capability to use cleaner

fuels like biofuels and should have enhanced sdéetyires.

There are several options from an engineering pointiew for developing road
pavements and the most suitable pavement is botlroemental and economic
viable. . Use of concrete (AC) was seen to be thestnviable option both
environmentally and economically as it is durabid eequires less maintenance. Use
of AC is advised especially in steep areas asnitvagh stand oil spillage though from
the economic analysis it is normally not viable daecosts. Heavy duty trucks are
known to move slowly on steep sections of the roheére oil spillage is known to

occur thus the need to protect the road in thesteoss from deterioration.

7.7 Solid WastéManagementAlternatives

Substantial amount of solid wastes will be generalge to the proposed Project. An
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integrated solid waste management system is recoohde First, the proponent
should give priority to reducing waste at sourdaisToption will demand a solid waste
management awareness program for the managemerkeraicand the residents.
Secondly, recycling, reuse and composting of thstevevill be the second alternative
in priority. This will call for a source separatiggtogram to be put in place. The
recyclable waste should be sold to waste buyetsmihe project area or be collected
by a private waste management company. The thiodityrin the hierarchy of options

is combustion of the waste that is not recyclableugh environmental regulations
prohibit open burning of waste thus such wastesilghioe contracted to incineration
service providers. Finally, sanitary land fillinglMbe the last option for the proponent
in areas provided with the facilities. Burying ofdnocarbons should be avoided at all

costs and such waste should be recycled, reusadioerated.

7.8 Minimization of Resettlementand impact on historical sites

The road reserve of the road is known and dedpéédact that the carriage alignment
will not change much there will be need to free rib@d reserve from encroachers so
as to reduce congestion on the roads, create roomoddside construction activities
and, save the proponent time and, money for retotaind compensation during
future works. The consultant has identified thatreachments had occurred at
Lokichar, Lokori, Napeitom and Kapedo trading cestrThe road is encroached with
shops, charcoal traders and the Napeitom villagethA detailed design state the
consultant shall identify the project affected deomnd develop a livelihood

restoration programme to ensure their income laresot affected due to the project.

The road was also seen to be a few meters fromtarausite near Napeitom it is
important that the road is realigned at this sectio avoid intruding with cultural
activities undertaken by the community membersassite.

A potential quarry site near Lokori centre shalt he suitable for exploitation despite
the site being near the road thus will make econmanse to the contractor. As the
site is located near homesteads and the law regoine to observe a minimum
distance off 2km and vibration exposure of 0.5 ioeeters per second beyond any
source property boundary or 30 metres from any ngpgource. These limits will be
hard to obtain when the site is exploited and af/éme settlements shall be relocated

as the site is next to a road.
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8. IMPACT MITIGATION MEASURES

8.1 Genedl Consider ations

This section is devoted to describing measurestorres that shall be implemented so
as to minimize any of the potential impacts idesdifearlier. Many of the mitigation
measures put forward are nothing more than gootheagng practice that should be

adhered to during the design, construction andatieer and maintenance period.

8.2 Mitigation Measures for Pre-construction phase

8.2.1 Landexpropriation,Loss of Property anResettlement
The study team has identified areas likely to becadd by the project and made an

estimation of the number of people and propertesé¢ affected. Minimal land

acquisition will be required for this project at Kichar Shopping Centre. A land

acquisition plan will guide the compensation ofeafed structures. Based on
preliminary studies the reserve is encroached utaB0 shops and a village at
Napeitom who have erected permanent and temponargtiges for their businesses.
The contractor may also require land during forrttagerials camp and other uses thus
all land acquired for materials or temporary atia should be compensated for and

reinstated.

In practice most expropriation disputes in simpasjects are due to disagreements on
the compensation value of the affected estate @nichprovements. The compulsory
resettlement of business premises must ensurectinapensation considerations are
given to both the owners of the structures and pacts/tenants of the structures. In

summary the compensation should cover the following

e The replacement value of the un-exhausted imprewnesn
e Transport allowance
» Disturbance and loss of income

e Cost of acquiring or getting replacement land/@eremt crops or
properties/planted vegetations/farmlands
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e Any other capital expenditure or immediatestcincurred to redevelop

the same activities in the new location.

If the structure to be destroyed is rented, théaittes should make sure that the
rights of the person who uses the building are @msated. The total values of
properties to be affected will be determined attercomprehensive valuation study.

8.2.2 GreemevelopmenandClimate Changdébatement

As part of mitigating against factors contributitogclimate change the project should

involve incorporation of “green/clean developmemtchanism” in its components

this shall include use of locally available res@srsuch as solar and wind to generate
electricity, development of water recycling systeimsthe camps and construction

yards, use energy saving bulbs, provide enclosuitesadequate natural light, re-plant

harvested trees with indigenous species among tfAdre camps should not be

developed near natural resources such as wetlagscially when taking into

consideration the area has no sewerage infrasteuctu

To mitigate against climate change in addition teeg development, the contractor
should possess project equipments and machinenatbalesigned to abate pollution
and its impact on climate change and this shoulthtleded as one of the selection
criteria of contractors assets. The key environalananagement systems that should
be considered when evaluating the contractor’spggents and machinery are;

» Age of vehicles, equipment’s and machinery;

» Components and type of fluids used in the gadgmibng systems;

» Combustion efficiency of the engines;

 Emission and noise abatements gadgets inplluets such as existence of
water precipitator in the mixers and their effiag, enclosed conveyor
systems, enclosed transportation systems, instalehcers among other
pollution abatement technologies

» Ability of machines to use or adjust to use cldaed such as bio-fuels, low sulphur
fuels , unleaded fuels among others

* The above information should be supported with rfestures manuals devices,
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log books, inspections reports/certificates, calibn reports/certificates.

Recommendation from previous clients among others.

Such mitigation measures shall play a great rolesduction of GHG as discussed
under section 5.6.1 and 5.8.1 of this report.

8.2.3 Protection against insecuritythearea

There is need to provide the project team adegsedtearity as the area is prone to
attacks from the two feuding communities and cattistling. To mitigate against
rivalry among the locals employment consideratiooutd be distributed equally to all
the communities. This shall promote peaceful catexice and reduce incidences of
cattle rustling and other causes of feuds.

8.3 Mitigation Measures for Construction Phase Impacts

8.3.1 Increasedvater and soipollution

e Spillage of fuels and chemicals is a risk, butlapes are likely to be local and
remediation should include bunding of their sterageas, use of automated
dispenser machines for fuels instead of pumps gmekpavoid washing project
vehicles and equipments in water bodies, developggafor repair of project
vehicles and collect waste oil/lubricants and tipeickages in containers for reuse
or proper disposal, provide sealed washing bashts @llect wastewater in
sedimentation/retention pond with oil/water sepasatand maintain vehicles in
proper conditions to avoid spillage .

e Spillage to watercourse is harmful to all livingitgs. In case of accidental
spillage, the contractor shall exercise every effar order to minimize the
associated risks. For instance refueling of plaritansfer of materials should not
be carried out near watercourses, and any locdlagpito the soil should
immediately be remedied.

e Good housekeeping should be practiced withiaterial storage compounds
or vehicle maintenance yards where the possilafigpillage is great.

e Undertake continued maintenance of pipingtesysto ensure their integrity

and avoid accidental spillage.

e The proponent will ensure that the constructiomkwse confined within the Row
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and water bodies are protected from pollution dudanstruction especially when

taken into consideration most of the rivers fedd lrake Turkana;

e Regular water quality monitoring should be undextaaccording to determined
sampling schedule provided in the monitoring plan;

e The contractor should ensure that constructiomislelo not find their way into the
rivers and drainage channels which may get cloggedl lead to several other
impacts such as flooding, poisoning of aquaticafland fauna;

e Avoid undertaking construction works in the wdtedies during the rainy seasons
as most materials and waste shall be washed iatavér and seasonal river beds
awaiting transportation during the rainy season.

e To maintain the surface water flow/drainage, prapgigation measures should be
taken along the road, like provision of appropridtainage structures especially
near settled areas;

e All wastes generated by the project should beectdd, stored recycled/resold
and/or taken to approved disposal sites. Treatestemaater discharged into the
environment should meet recommended standardsaamttson facilities should
be provided to workers both at the labour campadmdorking sites including road

sides, quarry sites among others.

8.3.2 Soil Erosion anthstability of Slopes

0 Ground clearance should be restricted to areasaglaeohfor the
development and re-alignments of project to seseséreas should be
avoided.

o Lined drainage channels at sensitive terrains shde provided to
control speed and volumes of storm-water. The digghpoints must be
carefully chosen to avoid erosion of arable land amation of gullies.
Bio-engineering geotextile shall be laid underndghthstone protection
(rip rap) on very erodible side slopes before tojing and grassing as
shown below. The geotextile provide a longateonfinement of the
cut slope or fill materials. Being constructed oftsand pliable needle-
punched polyester, a quality geotextile will remstiable and functional
for many years, in spite of potential exposurehogun's ultraviolet rays
and/or concentrated hydrocarbons, such as gasdiesel fuel, oil, or
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hydraulic fluid.

Rehabilitate burrow pits and quarries immediatégrdinishing with them.
Remove excavated materials and soils from site@adampacts of wind

and water which will blow/wash them away thus intpar on the
human health, vegetation, water bodies and everodteworks

The denuded ground cover should be re-vegetateb@s as possible
following fill placement to facilitate regeneratiari a stabilizing ground
cover;

The road embankments and road cuttings should gpetated with a fast
growing crop of indigenous nature immediately afi#rplacement to
prevent scour and to encourage stabilization. Usstame pitching or
riprap shall be made at appropriate places espeaiaund overpasses,
bridges, culverts;

Discharge zones from drainage structures shalubeshed with rip-rap
to reduce erosion;

Down drains/chutes shall be lined with rip-rap/mmagoor concrete to
prevent erosion;

Side slopes shall be adjusted to a gradient nagessaeduce erosion
potential or, if steeper, stabilized, covered witfrap or other material
to prevent soil erosion;

Construction shall be restricted to dry seasorvadasoil erosion;

Soil erosion checking measures such as the formafisediment basins
etc, shall be taken;

Soil contamination caused by bitumen, fuel and dbamstorages
facilities should be minimized by siting them on @ampervious base
within an embanked area and secured by fencingb@ike and walls of
the embankment shall be impermeable and of suficeapacity to
contain 110 per cent of the total volume of stdtegls and chemicals;
The disposal of waste asphalt shall be made incapgrlocations such
as borrow pits or natural depressions and shalbeowithin the Row.
Unless located in areas with impervious soils, pagkation with pre-
laid impervious liners including walls and cappiisgrequired with the

objective to prevent water percolating through wWaste materials and
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leaching toxic chemicals into the surrounding sdds completion of
disposal at the site, the area shall be edpwith a compacted
thickness of at least 0.5 meters of impermeablecewered with at least
200 mm of top soil and shall be finally landscapatth indigenous plant

species.

8.3.3 Noise, Vibration and ARFollution

The nuisance of noise, vibration and dust wiltia@sient and good work
practice can minimize them.

The impacts of noise and dust emissions will frthe minimized by

proper choice of plant and machinery (i.e. fittehwioise silences and
dust arrestors) and locating quarry areas away framan settlements (at
least 2km away) and 30m from moving objects.

Dust at work places within or close to lmmhabitation should be
critically minimized by periodic water sprinklinghavorking sections. The
contractor shall advise or notify local househaldsdust, noise, vibration
and other dangers.

Watering should be practiced regularly at allectvork sections along the
road and at all quarries and borrow sites for ttoteption of workers. In

addition, sections of road heavily traversed bystmetion vehicles should
also be regularly watered.

Avoid undertaking noisy activities in the nightaneettlements, hospitality
area and animal habitats

To ensure noise levels from the road are minimtwgthg the construction and

operation phases;

The design of the facilities shall take into actomeasures to reduce noise
and air pollution. For example; steep grades aicalilocations shall be
avoided so as to reduce noise from acceleratiahkjrily and gear changes.
Design components on noise reductions should @@porate in bridges
and Road such as noise absorbers

Observe the noise regimes as prescribed undé&mvieonmental Management
Coordination (Noise and Excessive Vibration PatimtControl) Regulations,
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2009.
To control ground and airborne vibration within egptable limits, blast activities

should be design and planned by taking into conaice number of blast holes,
weight of explosive, amount of stemming and deiayrty. The blasting plan should
be communicated by keeping neighbors informed ef tlature of the work and
progress by use of warning signs within project faint and warning alarms not only
as a mitigation measure but a measure to collegts/for monitoring too. Ground and
airborne vibration should be controlled and theimpacts monitored during
construction activities especially during blastangd while working in sensitive areas.
Ground vibration is recorded in terms of peak phtivelocity in millimeters per

second in 3 mutually perpendicular directions (T&W.) while airborne vibration

should be measured in terms of decibels (dB).

Monitoring should takes place at the closest vibrasensitive building/structures to
the current operations and findings measured aglanmsvn standards. The Vibration
Standards states that there should typically belamnage to structures if transient
vibration does not exceed 15mm/s at low frequenggesg to 20mm/s at 15Hz and
50mm/s at 40Hz and above. These guidelines relatddtively modern buildings and
are normally be reduced to 50% or less for morgcatibuildings such as historic
buildings that may be in poor repair, includingidestial properties. The Kenyan law
requires vibration not to exceed 0.5 centimeters ggcond beyond any source
property boundary or 30 metres from any moving seand that mines and quarries
using explosives and machinery is located in dedeghareas and not less than two

kilometres away from human settlements.

8.3.4 ArchaeologicabndCulturalsites
The project shall avoid interfering with sites aftaral significance by re-aligning the
road at such as sites and avoid undertaking a@esMikely to affect accessibility and

existence of the sites.

8.3.5 IncreasedRoadAccidents
Traffic management plan incorporated in the desgmsuld be implemented by the

contractor and this should include detailed usggis, markings, intersection layouts,
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access restrictions, bus stops, crossings, fodpetth The traffic management plans

shall be presented both in English and Swabhili/Lbeaguages.

As part of the plan, the contractor should ensha¢ the traffic flow is not interfered
with during the whole construction period. No totdbsure of the road should be
allowed. The contractor should provide diversiong deploy a person responsible for
traffic safety.

8.3.6 Increasedspread oHIV/AIDS

e Since construction camps will attract job seelard traders from various
areas, the contractor is required to enforce cddeonduct at the camp to
encourage respect for the local community and, &ntain cleanliness and
order at the camp at all the time. It is importt the camp is located far
from the villages, trading centres and markets sdoareduce chances of
engaging in vices such as alcoholism, drugs usehndrie known to play a role
in accentuation of HIV/AIDS infections.

e The contractor should deploy locally avadabbbour to reduce risk of
spreading communicable diseases (especially STdDpHrer social vices such
as alcoholism which accentuate the spread of tius.vi

e Environment, health and safety induction courseukhbe conducted to all
workers, putting more emphasis on HIV/AIDS, whickstbecome a national
disaster.

e In order to create awareness on preventdn HIV/AIDS infection,
information education and communication compone®C) should be
undertaken during the implementation phase in lootiion with line sectoral
departments as required by the Kenya National /MDS Strategic Plan
2009/10-2012/13.  This shall include involving thecal NGOs and
government agencies already active in the projezt an awareness creation

and educating the local communities on HIV/AIDS &1ds prevention.

8.3.7 Safety anHealth Rsks
e Appropriate working gear (such as nose maskspads and clothing) and

good camp management should be provided. Duringsteation the

contractors should ensure that the campsites aoedeand hygienically kept
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8.3.8

with adequate provision of sanitary facilities suels waste disposal
receptacles, sewage handling structures, firefightiquipments and, clean and
safe water supply. The contractor may be requicedirill a borehole for
obtaining water for construction as the projectaanas limited fresh water
resources.

A well-stocked first aid kit (administered by meali personnel) shall be
maintained at each camp. The medical personnel alsal be responsible for
primary treatment of ailments and other minor maldicases as well as
providing some health education to the workforce.

Observe hygiene and sanitation standards at Bloeitacamps and construction
site by proving adequate clean water for drinkimg @omestic use, provide
sanitation facilities even at the road side to dwworkers from using open
spaces

Avoid creating breeding sites for disease vectyysdraining and restoring
guarry sites and burrow pits;

Work with the wildlife warden at KWS when undeiitak activities near
animal habitats so that they can provide guidslion co-existence with
animals and advice on their timelines or movemastmonkeys the Grassland
Savannah found around km 43 is home to lions amer diig five animals;
Regulations on work environment should béeaeld to as required by
the Acts discussed under section 2 of this report.

A safety plan for the project has been documemtissacopy is provided under

annex 12 of this report.

IncreasedNaterAbstraction

The contractor is required by law to apply forevatbstraction permit from the
Water Resource Management Authority (WRMA) befobsti@action water
from any natural water sources.

The amount of water given to the contractor shooltsider the needs of the local
Communities around the project road and other doeas users. During the
dry seasons consultations on water abstractionIdhbe held with the

community members to ensure they are not affectddthe project activities
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and the contractor should ensure environmental sfloecommended by the
water office are allocated to the water bodiesdowinstream users.
Watering should be done at places with significhrgt levels and near the

settlement in order to minimize water wastage.

8.3.9

Loss of Definite Materiaklnd LandDegradation

Where construction materials such as grametl stones are to be
obtained from individual lands, the material shHad purchased and this
should be officially negotiated with the ownersarder to avoid conflicts.
The contractor may be compelled to pay a fee ttatie owners.

Borrow pits and quarry sites should be rehabddatmmediately the sites
resource has been extracted and pits shall no¢fbevith steep or vertical
sides. The pits should be reinstated using stdel pixcavated top soils.
Shallow slopes will encourage rapid re-vegetatiars preventing erosion as
well as providing safety to animals.

Obtaining sand from riversides must be well ingagéd to avoid accelerated
land degradation and pollution of water sources/andnterfere with
agricultural activities in farmlands especially tderlem Irrigation Scheme in

Lokori.

8.3.11 Vegetationclearance

Project sites, camps and vehicles movement shautdhcentrated in sites with

minimal stand of vegetation;

Rehabilitate, landscape/levelling, and tree planéind re-vegetation once the
construction or excavation activities are compl8tane critical sites may need
fencing to promote faster regeneration of lost cewel avoid erosion.

Avoid clearing vegetation along riverine, luggas

and wetlands

Preserve indigenous plants as much as possiblthasé uprooted should be

replaced with appropriate tree species adaptdtetarea and those that

protect soil and conserve water near watering point
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» Develop appropriate methods of handling uprootedtslto avoid spreading of
invasive species. Undertake species specific commasures e.g. manual
control by uprooting and burning before floweringepending on seriousness
of invasion, Integrated control measures areomegended (physical,
chemical and cultural practices)

* Planting and tending of vegetation especially thega medicinal value this
can be done in collaboration with the Kenya Foi®stvice and the local
community

* Avian nestling sites found along the road shoulddbecated before trees are

cleared for the road construction;

8.3.11 Provision o$eaurity
Due to the high insecurity levels in the projeataasecurity services should be
provided round the clock to the workers. Theredschto provide the project team
adequate security as the area is prone to attamksthe two feuding communities
and cattle rustling. To mitigate against rivalry arg the locals employment
consideration should be distributed equally to thk communities. This shall
promote peaceful co-existence and reduce incideotceattle rustling and other
causes of feuds.

8.3.12 Climate Change Migation

To ensure that factors leading to climate changekapt at minimum the pre-
construction evaluation factors discussed unddiose8.2.2 should be adhered to
and monitored on a period basis.

The contractor should incorporate green technoiodlye project’s daily operation
and this shall include fleet management which ipomates time based traffic
planning, use of clean fuels, periodic maintenaotesehicles, machines and
equipments.

The Government of Kenya has taken several measuraddressing issues of
climate change such as development of policy th&e tinto consideration
sustainable development and by ratifying severaltilateral environmental
agreements (MEAs) and protocols that address \sa#epects of the environment
as discussed under chapter 2 of this report. Kentfee process of incorporating

the MEA’s within existing national policies, strgies, and development goals. So
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far climate change has not been adequately maamsé@ or integrated in sector
specific plans and strategies. But efforts havenbeitiated in some areas such as
in the energy sector in regards to use of sola;fisls, gas to replace wood
among others there are still remaining implemeomatjaps of the identified

strategies/processes.

Based on the GWP of the project to be determinethbylevel of traffic based
emissions, the proponent will be required to groees equivalent to the generated
emissions during the entire projects life cycleatd as carbon sinks. This can be
done in collaboration with the Kenya Forest Servid® in collaboration with
local communities undertakes forest managementyesffation and reforestation
programmes to ensure the mitigation measures &eetigé. Such activities are

currently on-going in the project area.

8.3.13Monitoring CompliancendEnforcemenbf Contractor'sGuiddines
To ensure that environmental and social mitigatieasures are implemented during

project development. It is important that projeatput and, certificates of payment
and actual payment are tied to implementation ef EMP. This can be effectively
achieved by including the environmental mitigatiand monitoring plans to the

contractor’s guidelines and contract.

8.4 Mitigation Measures for Operational Phase Impacts
8.4.1 IncreasedRoadAccidents

It is anticipated that the levels of accidentslonproject road shall increase once its

operation commences. Measures to curb road acsidbotild include

» Installation of proper road signs and regular @zsions for their presence.

e Installation of speed control devices like humps.

e Increased road safety awareness programmes whathldsinclude refresher
courses or public campaigns aimed at drivers addgigans.

e Provision of pedestrian lanes/paths, bridges, a&zebossing at areas of high
human presence such as markets, trading centtensat, schools among
other gathering areas.
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e Capacity building and monitoring of traffic lawfercers

e Provide clearly displayed name boards for eadhgel at entrance and exits.

8.4.2 IncreasedNoise, Vibration and Air Pollution duringthe OperationPhase
Exposure of the public to noise and air pollutiamrinlg operation can be
controlled by

e The road Authority participating in the planningigities of the area and guide
the planners on need of having settlements and stdwwuilt at appropriate

distance from the road reserves.

e Road signs such as speed limit signs should kelled, and also exhaust
emissions controls should be enforced.
e Machines and equipments to be used during oparatiould be those that

release the lowest possible noise and emissiaesa@tnmended levels.

e Avoid undertaking noisy and vibration generatimagi\aties in the night near
settlements and animal habitats

8.4.3 Safety of Road usedsiringthe OperationPhase

e The road design should take account of safety arascespecially at human
habitation crossings e.g. installation of bus staejmsig the road stretch at
settlement centres.

e Awareness seminars shall be conducted duringdhstmuction and operation
phases of the roads Safety of road users Idhaoclude awareness
creation for community members and school childre

e The traffic management plans shall be presenteth o English and

Swabhili/Local dialects.
8.5 Contractors Guidelinesto Implementation of Impact Mitigation M easures
Contractor shall be responsible for the felly measures to protect the

environment in addition to the above outlined gaition measures:

e Compliance with national and local statutes andulagions relating to
protection of the environment. The Contractor wbk¢ responsible for
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familiarizing himself with all existing national dnlocal legislation in this
regard.

All construction activities shall be carried oding the best possible means to
reduce environmental pollution such as noise, dast smoke. All vehicles
and plant procured for the project should be itelalwith environmental
management systems aimed at abating pollution. Tiechines and
equipments should be regularly serviced in accarglavith the manufacturer’s
recommendations to ensure that they operate effigiand without excessive
noxious emissions. The Resident Engineer will hignee authority to instruct
the Contractor to temporarily cease operations ainefmove from the site
vehicles or plant which do not comply with this ueg@ment, until such time
that he is satisfied that best practices to redregronmental pollution to a
minimum are being used.

The Contractor shall at all times maintain alesitinder his control in a clean
and tidy condition and shall provide appropriatd adequate facilities for the

temporary storage of all waste prior to disposal.

The Contractor shall be responsible for the safesportation and disposal of
all waste generated as a result of his activinesuch a manner as will not give
rise to environmental pollution in any form, or hex to human or animal
health. In the event of any third party beiegnployed to dispose of
waste, the Contractor shall be considered tee hdischarged his
responsibilities under this clause from the timewaich waste leaves sites
under his control, providing that he has satisfieahself that the proposed
transportation and disposal companies is te@d with the relevant
Authorities and are in possession of all the regllegal documents including
the waste tracking documents which should be dglyesl by both parties.

The Contractor shall be responsible for the piomisof adequate sanitary
facilities for his workforce, and that of his subntractors, at all construction
and ancillary sites. The Contractor shall not wallthe discharge of any
untreated sanitary waste to soil, groundwater grsamface watercourse.
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Prior to the mobilization of the workforade Contractor shall provide
details of proposed sanitary arrangements to tiggner for approval, such as
will allow him to assess whether or not the proploiseilities are adequate and
are unlikely to pollute water resources, and alsat the facilities will be
properly operated and maintained.

All concrete and asphalt plants shall be operatetimaintained in accordance
with the original manufacturer’'s specifications aménuals, and in such a
manner as to minimize emissions of hydrocarbonsparticulates. If, in the
opinion of the Resident Engineer (RE), the opematibsuch plant is causing,
or is likely to cause nuisance or health problemsite staff or the general
public, the Contractor shall carry out such workissecessary to reduce
emissions to an acceptable level within a timeesagreed with the Engineer.
The Contractor shall regularly dowse water to eedposed dirt surfaces to
reduce dust levels.

The Contractor shall take all reasonable measates| sites under his control,
to prevent spillage and leakage of materials likelxause pollution of water
resources. Such measures shall include, but nbinted to the provision of
bunds around fuel, oil and bitumen storage faesitiand provision of oil and
grease traps for servicing and fuelling areas.orPo construction of such
facilities, the Contractor shall submit detailspoilution prevention measures
to the RE for his approval.

The Contractor shall be responsible for ensurrag éxposed surfaces are re-
vegetated as construction progresses, all to tisdagzion of the Engineer.

The removal of trees shall be kept to the minimeunessary to accommodate
the Permanent Works and where removal is requireds should be replaced
using indigenous plant species that can easilytdddpe area.

Prior to the removal of any trees the Contractmllsinform the RE of the
intended operation and obtain the permission ofRBefor the removal of the
trees. If any tree is removed without permissioe €Contractor shall replace it
with an approved tree at no additional cost toBhwloyer

The Contractor shall ensure that fires, exceptctortrolled fires for burning

rubbish, do not start within the Site or in the ieows thereto as a result of the
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works or from the actions of his employees. Thenimg of waste, such as
vehicle tyres causing noxious emissions is pro&bit The Contractor shall
have available at all times trained fire- fightipgrsonnel provided with
adequate fire-fighting equipment to deal with ak$. The Contractor shall
additionally at all times provide sufficierfire protection and fighting
equipment local to parts of the Works which congtitparticular fire hazards
The contractor in conjunction with line ministriaad, organizations such as
Ministry of Health, NGOs and Community Based Orgation (CBO) be
involved in creating awareness on HIV/AIDS and otB&Ds in order to play a
role in the control of the spread of the infectidiseases.

The contractor is required to be conversant whigince find procedures in case
the road works excavations unearth materials thatcansidered to be of
historic in nature. Chance find procedures requitlest once excavated
materials are considered to be of historic imparathe site is sealed off , left
undisturbed until a qualified archaeologist vesfi@ the material is of
historical importance or not. If material is foutodbe of historic importance an
emergency evacuation is done to collect the matinigfurther investigation
or safe keep by the Museums.

The contractor shall ensure that the safety ofsbikers and the community in
the project area is safeguarded as required b@ticepation Health and Safety
Act and the development partner’'s guidelines onifenwment, Health and
Safety. This shall include ensuring that the desigmponents and operation
procedures minimize exposure of workers and, tmeige public to risks and,
hazards and, ensuring all environmental and ssafdguards on air quality,
water quality, energy conservation, water cons@mathazardous material
management, waste management, and noise and lamdnuopation are

maintained within the recommended standards.

As part of the foregoing, the contractor shoulduga that all asphalt batching
plants set up follows the environmental standaaidsair and water pollution
control and disposal of construction waste. Ocdapat health and safety

guidelines should be adhered to, with appropriafetg gear provided to all
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workers. It is advised that the Contractors followse recommended
environmental and safety measures and maintairepsgprking conditions at
construction camps, as per the EMP, to avoid pesalis stipulated in the
countries environmental laws, and such others geaals that shall be defined

by the contract.

This contractor's guideline in addition to the EMMshall form part of the
contractor’s working contract and payments cedis and actual payments
shall be also pegged on the implementation of ther@nmental mitigation
measures.
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9. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

9.1 Environmental and SocialManagementPlan

The Environmental and Social Management Plan (ESM&Jents the implementation
schedule of the proposed mitigation measures fiptbject’s identified impacts. The
ESMP also includes the associated costs neededhpternent the recommended
mitigation measures. The implementation will inw®lthe contractor, the Resident
Engineer, Environmentalist, Sociologist, Health &afety Expert, Local Councils,

infrastructure users and the local communitiesuagd.

9.2 Institution Arr angements

Mitigation measures proposed for the project onrenmental, social and engineering
aspects should be attached to the project coni@miments. The contractor should
take stock of the contents of the Environmental 8odial Impact Assessment Report
and implement the mitigation measures as much sslge and improve them based on

their practical implementation.

An environmental expert should be appointed tosasse Resident Engineer, in order
to make sure that the measures recommended ineihist are effectively complied
with and timely adjusted whenever necessary. Theerexshould be familiar with the
scientific measurement of environmental and socmemic impacts and remedies.
He/she will liaise with the relevant public agescend carry out the training scheme

associated to his assignment.

9.3 Financing Agency
The GOK is the financing agency for this projectl &mnds shall be disbursed through

the KENHA who shall implement the project.

9.4 Implementing Agency

The Project Proponent (owner) of this project is tBOK who is represented by
KENHA who holds final responsibility for the envirmental performance of the

project. Thus, KENHA shall be considered to be implementing agency for this
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project on behalf of GOK.

9.5 Supervision Consultant

The Supervision Consultant is appointed by the émmanting agency and is
responsible for monitoring and supervision of thenstruction works including
implementation of EMP. The Consultant shall app&ngineers Representative (ER)
to oversee the construction works and monitor tbeksvundertaken by the Contractor
and implementation of EMP to ensure compliance wvatimtract specification and

contractual requirements.

However, for supervision and monitoring the implatagon of EMP throughout the
construction phase the implementing agency shouldage an Independent
Environmental Consultant (IEC), who can be persmna firm of expert consisting of
an environmental expert, sociologist and health saifety expert. The IEC shall be
responsible for checking, verifying and validatinghe overall environmental

performance of the project through reguladi@yinspection and review of project

submissions.

9.6 Contractor

The Contractor shall be responsible for implemémabf construction works and
ensure compliance with environmental requireméltts. Contractor shall establish and
Environmental Engineers Team (EET). The EET sha#l besponsible for
implementation of and management of the EMP programand the required

environmental monitoring works.

9.7 Local GovernmenAuthorities and Local NGOs /CBOs

The involvement of local authorities is crucial ®uccessful implementation of EMP
because some of the mitigation measures are hettlartaken by local communities
with the support of the local government authasis@d NGOs. It is therefore important
that the various Sub county Committees such as Shb county Environment
Committee (DEC) which consists of the Sub countplie Health, Sub county
Environment Officer, Physical Planner among othere involved in the
implementation of EMP.
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9.8 LocalCommunities

In general, the local communities do support thegegat because they know it is going
to benefit them. However, the project can obtaikimam benefit if it involves the
local communities such as by providing employmemnt andertaking Corporate Social

Responsibility Programmes that benefit them.

The Implementing agency through the Regional Masg@ffice should prepare and
distribute a project briefs summarizing the projeestd advice whom should be

contacted before and during construction.

9.9 Training Requirements

The effective implementation of EMP requires thHaparsons working for the project
be aware of the importance of environmental requer@s of the project; their roles
and responsibilities in the implementation of tHdFE They should also be aware of
the significant actual or potential environmentalpacts of their work activities; the
benefits of improved performance and the consequesfc not complying with

environmental requirements.
9.9.1 Whom to brained

The following entities shall need to be trained:
e All persons working for the project
e Persons whose actions can affect compliance
e Persons with environmental responsibilities

« Construction workers

e Persons involved in emergency procedures

e Senior managers

9.9.2 What to brained

The following shall need to be trained:

e Legislative framework- applicable laws, regulations, standards and
technical guidelines to persons whose work wilkeefffenvironmental

compliance. The training should also include pebcor procedures of
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the implementing agency which is applicable tophsgect.

* Environmental monitoring- compliance monitoring and surveillance
— which is the major tool for implementation of EMP

 Documentsof Key Concern — this apart from EMP should include
other documents (E.g. ESIA report)

e Records keepin@nd reporting— to create awareness on the need of
records keeping documentation, registration of rifation and
maintenance of the records.

e Communicationrmethods and procedures — understanding
lines of communication and type of informatiorbecommunicated.

e Dealingwith complaints- to maintain good relationship with stakeholders;

understanding the needs, traditions and behavilmcaf communities.

9.10 Institutional Arrangements and Reporting Procedures
KENHA, assisted by the supervising consultant, dlresponsible for monitoring the

implementation of the ESMP and the civil works caats.

The purpose of environmental and social monitoigh¢p quantitatively measure the
environmental effects of the road project. The mmmental monitoring program will
operate through the pre-construction, constructmal, operation phases. It will consist
of a number of activities, each with a specificgmge, key indicators, and significance
criteria.

An Environmental and Social Specialist will carrytdhe monitoring of mitigation
measures during design, construction and operat@ases of the project. He/she will
conduct mitigation monitoring as part of the regulaorks inspections. The
responsibility for mitigation monitoring during theperation phase will lie with the

Environmental Section in KENHA.

9.11 Environmental ManagementPlan Budget

The implementation of the Environmental Manageniah (EMP) shall be based on
inspection of the ongoing road works by the IEQli@sussed under section 9.5 and the
main financial implication of the service is oudthin the table below. The calculation
is based on the assumption that it shall take tteamns of consultants to develop the
road in 3 years. Thus the total cost of inspectagpliance to the EMP shall cost
Kshs. 32,760,000.

Table 9.11(a)Cost of Road Inspection for EMP compliance by IEC
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Lead Expert 10 Nights per Man- | 360 30,000/ 10,800,000
Trip*01 days
Officer*04

Trips Per Year*3
years*3 contractors

2 No. Associate 10 Nights per Man- | 720 15,000/ 10,800,000
Experts Trip*02 days
Officers*04
Trips per
year*03 years*3
ocnntractnr
Fuel 3,000km*04 km 10,800 | 100 per 1,080,000
Trips Per km
Year*3 years*3
contractor
Other Direct Costs | 10,000 per trip*04 Lump 360,000
Telephone, faxes, | Trips Per Year*3 Sum
stationery etc years*3
contractors
Public and 30,000 per trip*04 Lump 1,080,000
stakeholders Trips Per Year*3 Sum
consultations years*3
contractors
Total 32,760,000
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Table 9.11 (b): Environmental and Social Managenidan (ESMP)

Impact Mitigation Measue Responsibleristitution Mitigation Time Frame| EstimatedCost
(Kshs)
Pre-construction phase
Loss of property » Development and implementation of the « KENHA/ Before and during 10,000,000
possible resettlement land acquisition plan /compensation Consultant/Affected construction phases
framework people,
. Contractor/Environment
e Confine clearance to road reserve

/construction site boundary.

al Supervisor (ES)

Contractor/ES

Inadequate Knowledge
of Environmental and
Social Management

Issues

e Training of contractors staff from various

sections of the construction company

KENHA/ ES

Reputable training
institution on
Environmental, Health

and Safety Issues

One Month Short Cours

€10,000 per trainee
approximately 20 to be
trained 200,000
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshs)

Contactors selection

criteria

Develop contractor selection criteria that take
into consideration ability of contractor to

implement environmental conservation

Contractor’s vehicles, machinery and

equipments should be installed with EMS

Contractors tender application should be

submitted with documents in support of the

status of the machines and equipments such as

manufacturer’s manual, log books, inspection
certificates/reports, calibration certificates amo

others

« KENHA/ES

« KENHA/ES

>

Recommendation by previous clients on level

of works achieved should be sorted in
confidentially or contractor should prove
successful implementation of other ESMP

Contractors guideline on implementation of
EMMP and the plan itself should form part ¢
the project contract

« KENHA

=

-Planning and
Tendering Phase and

during construction

Covered in tender

evaluation fees
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I mpact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshs)

Loss of Vegetation

Project sites, camps and vehicles movement

should be concentrated in sites with minimal

stand of vegetation;

Rehabilitate, landscape/levelling, tree

planting and re- vegetation once the

construction or excavation

activities are complete. Some critical

sites may need fencing to remote

Faster regeneration of lost covers and avoids

erosion. Undertake species specific control

measures e.g. manual control by uprooting

and burning before flowering. Depending on

seriousness of invasion, Integrated control

measures are recommended (physical,
chemical and cultural practices)

Planting and tending of vegetation

especially those with medicinal value

this can be done in collaboration with the

Kenya Forest Service and the local

community

Avian nestling sites found along the

road should be relocated before trees are

cleared for the road construction;

e Contractor/ RE/ES

Continuously
during site

preparation

As per BOQ on

earthworks
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Preserve indigenous plants as much as possib
and those uprooted should be replaced with
appropriate tree species adapted to the area a

those that protect soil and conserve water near

watering points.

le

Climate change

Use green technology in developing labour
camps by installing solar panels, wind
generators and water recycling facilities

Provide adequate day natural lighting and u
energy saving bulbs

Ensure machines and equipment’s planned
project use are installed with EMS to abate
accentuating contributors of climate change

e Contractor / RE/ES

se
» KENHA/RE/ES

for

During camp and

site development

500,000 per unit
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshg)

Health and Sanitation

Develop a sanitation management plan to incly
appropriate siting of sanitation facilities/or
providing mobile toilet facilities along the road
Develop eco-friendly sanitation facilities with

capability to recycle water and reuse of sludge

de Contractor/RE/ES

e Contractor/RE/ES

Mobilization , During
camp and site

development

10,000 per unit per
month

Archaeological site

Plan project area and activities to ensure tles s
are preserved

Ensure accessibility to the site is not affectgd b
project activities

Discuss with the local community to enable
identify other areas of cultural importance not
identified during the study so that they can be

preserved.

te  Contractor/RE/ES

Mobilization , During
camp and site

development

Part of planning costs

Insecurity and
prevention of road

accidents

for the general public

Provide all workers with security

Observe traffic rules
screen for alcohol among drivers and machine

operators

Undertake road safety awareness in school aj

e Contractor

nd

3,000 per personnel per
day
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Reduce speed while driving around animal crossing
area at Lokwamising Km 146+000; Napeitom-km is
91+200; Kapedo bridge km 24+075; GSU km 27+075
and Kariamarow km 34+075 or any area near water
points as they are used for sourcing domestic and
animal drinking water.

Construction phse

oil and water poliution | _ Minimize risks of accidental spillage and clear | « Contractor/ ES During 200,000 per month

area immediately it occurs Construction

e Use silt fences and hay bales to remove suspended and operation

] e Contractor/ES
solids from surface water runoff

e Use silt curtains to minimize sediment
suspension and transport while working near | ©  Contractor/ES

water crossings.

e Discharged waste water into the environment
should meet recommended standards

e Avoid use of heavy machines and equipment at
] L e Contractor/ES
river riparian

« Provide solid waste / garbage collection

containers and sanitation facilities. e Contractor/ES

e Garbage should be segregated, biodegradable
composted or
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The facilities must be properly maintained and
satisfactorily decommissioned after the project
Solid and liquid waste must be handled as
prescribed by law

Solid waste resulting from road construction
works should be disposed of as prescribed in

the law
Avoid burning of waste and melting bitumen o

arable land

All vehicles maintenance should be done at the
site garage which should have an oil water
separator. The oil/water separator should be

periodically cleaned

U

Contractor/ES

Contractor/ES

Contractor/ES

Contractor/ES

Contractor/ES

Kshs. 200,000 annually

Flooding and damaging

of settlements/farm land

D

In slopes and suitable places along the roadsic

grass must be planted, and retaining wall, wate

intercepting ditches, and masonry rubbles mus

be built to prevent damage to adjacent propert

Temporary and permanent drainage systems t
be developed to minimize the impact on
adjacent properties during construction and

operation, respectively.

Adequate number of culverts must be designe
and placed in such a way that storm water doe
not damage adjacent land use below the road

jo

bed

Contractor/ES/RE

Contractor/ES/RE

Contractor/ES/RE

As per engineering
design and bills of

quantities and
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshg)

Provide appropriate outfall for drainage

structures to avoid flooding the area

River simulations should be considered when
designing and installing bridges to reduce silta

of water bodie

e Contractor/ES/RE

i@ Contractor/ES/RE

Soil Erosion and

instability of Slopes

The discharge points must be carefully chosen
to avoid erosion of arable land and creation of

gullies.

Road run off must be channelled to natural wai
course through side drains in which baffles anc

rip rap are placed to check water velocity.

Drains must be included at short intervals to

cope with run —off,

* Restrict ground clearance to RoW and
avoid re-alignments to sensitive areas

e - Lined drainage channels at sensitive
terrains are provided to control speed and
volumes of storm-water.

o - Use hio-engineering geo-textile

underneath stone protection (rip raps) on

very erodible side slopes before top

soiling and grassing

e Contractor/ ES/RE
er

e Contractor/ ES/RE

During Design and

Construction

As per engineering
design and bills of

quantities and

225




Loss of Vegetation

Project sites, camps and vehicles movement
should be concentrated in sites with minimal
stand of vegetation;

Rehabilitate, landscape/levelling, and tree
planting and re- vegetation once the constructi
or excavation activities are complete. Some
critical sites may need fencing to
promote faster regeneration of lost cover and
avoid erosion.

Preserve indigenous plants as much as possib
and those uprooted should be replaced with
appropriate tree species adapted to the area a
those that protect soil and conserve water nea
watering points.

Develop appropriate methods of handling
uprooted plants to avoid spreading of invasive
species. Undertake species specific control
measures e.g. manual control by uprooting
before flowering and burning

Depending on seriousness of invasion,
Integrated control measures are recommende
(physical, chemical and cultural practices)

Planting and tending of vegetation especiall

those with medicinal value this can be done|i

collaboration with the Kenya Forest Service an

e Contractor/RE/ES

le

r

the local communit

Continuously during

construction

As per BOQ costing on

Earthworks
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Avian nestling sites found along the
road should be relocated before trees are
cleared for the road
construction;

Loss of definite materials
and Land degradation

Purchase construction materials such as gravel an

stones from land owners and officially negotiat
with land owners in order to avoid conflict.

Agreement should include reinstatement plan

Rehabilitate all borrow pits and quarries by
landscaping after excavation works are

completed

Use stock piled topsoil for reinstating pit

opened due to road construction.

e Sand mining from riversides should be done
in a sustainable manner to avoid
accelerated land degradation, pollution of
water sources and/or interfere with

agricultural activities in farmland

d
e

Contractor/ES/RE Area

chief

D

During
Mobilization,
Construction and

after construction

As per bills of
quantities (BOQ)
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshg)

Increased Road
Accidents

Traffic management plan (in both

English and Swabhili/Local Dialect)
Speed limits in villages

Conduct public awareness on road
safety for the general public and in

schools

Provide sign boards clearly displaying
the name for areas located along the r¢
humans and animal crossing areas,
especially around Lokwamising Km
146+000; Napeitom-km is

91+200; Kapedo bridge km

e Design Engineer
(DE)/Contractor/RE

e DE/Contractor/RE

e KENHA/Traffic
police/ Local

community

e ES/Contractor/RE

nad,

e ES/Contractor/RE

Constructional
Phase

As per
Engineering
design and BOQ
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost
(Kshg)

24+075; GSU kr27+075 an
Kariamarow km 34+075 or any area
near water points as they are used for
sourcing domestic and animal drinking

water.

Speed humps should be used near

schools and dispensaries and should

clearly marked as pedestrian crossings.

Observe traffic rules

screen for alcohol among drivers a
machine operators

be

Increased Spread of
HIV/AIDS

Safety, Health and Environment (SHE)

induction course

Support HIV/AIDS
campaigns as required by the

e Contractor/ES/
OHSO/RE

« KENHA/

Constructional
Phase

16,250,000
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Strategic Plan by involving tl

local NGOs and government agencies
already active in the project area in
awareness creation and educating the
local communities on HIV / AIDS and

STIs prevention.
Provision of condoms

Locate the Construction camp site far
from human settlements and employ a
large number of unskilled labourers fro
within the local communities to

minimize number of new comers.

Monitor substance (alcohol
and drugs) abuse at work place

Collaborate with NACADA in

NGOs/CBOs/loc:
communities

e KENHA/
NGOs

e Contractor/RE/ES
m

e Contractor/RE/ES
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

their campaigns againsie
vice

Contractor/RE/ES/KENH
A

200,000 Annually

Safety and health
risks

maintained at the labour
camps

Regular maintenance of construction
machinery to minimize accidents and
professional hazards during

construction period.

Safety, Health and Environment (SHE)

induction course

Comply with the Occupation Health an
Safety Act (2007) by provision of safety

gears, equipments and clothing’s.

Adequate signage and availability of
First Aid Kit

Ensure hygiene and sanitation is

e Contractor/RE

eContractor/ ES/
OHS/Workers

e Contractor/RE/ES

e Contractor/RE/OHS

e Contractor/RE/ES

Throughout
Construction phase

100,000 per worker

)
" per year
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

The management and use of blasting
materials should be done by Contracto
registered by the Mines and Geology
department in strict conformity with the
safety requirements for public security

as stipulated in the legislations.

Drain and restore open pits to reduce
incidence of disease vector breeding s
unless local community request to use
water storage structures

e Ensure security of team when

working in wildlife habitats by training
workers, providing appropriate gear an
engaging wildlife wardens

—

tes

as

Contractor/RE/ES

Contractor/RE/ES

Contractor/RE/ES
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

Archaeological site

e Plan project area and activities to ensu

the sites are preserved

e Ensure accessibility to the site is not

affected by project activities

e Discuss with the local community to
enable identify other areas of cultural
importance not identified during the

study so that they can be preserved.

reContractor/RE/ES

Mobilization ,
During camp and

site development

Part of planning costs

v

Insecurity

e Provide all workers with security

e Contractor

3,000 per personnel
per day
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Air pollution

Water palliation on road section

near human settlements and farms

Proper choice of equipment with
environmental management systems
such as mixing plants with dust
precipitators, efficient combustion

engines
Use clean fuels and energy

Use enclosed processing and
transportation equipments

Avoid open burning of waste and
bitumen use designed furnaces for

melting bitumen

Undertake continuous maintenance of

machines and equipments to reduce

pollutants

Contractor/ RE/ES

Contractor/ RE/ES

Contractor/ RE/ES

Contractor/ RE/ES

Contractor/ RE/ES

e Contractor/ RE/ES

Construction

As per BOQ
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EstimatedCost

Impact Mitigation Measue Responsibleristitution | Mitigation Time
Frame (Kshs)
Vibration Provide advance notice to local e Contractor/ ES Construction 10,000

communities when activities likely to

cause vibration are to be undertaken

Locate vibration sources such as of
quarry sites far from settlements
(recommended atleast 2km as per the

regulations)
Measure vibration levels

Acquire license from the Mines and
Geology department for use of explosi

e Contractor/ ES

e Contractor/ ES

es
e Contractor/ ES

Noise pollution

Provide working gear to workers

e Contractor/RE/ ES

Construction

Cost cover in health

and safety section
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

Proper choice of equipment with

environmental management systems

Avoid undertaking noisy activities in the

e Contractor/RE/ ES

A\ %4

night near settlements and animal habitgts ~qniractor/RE/ ES

Attacks by wild
animals

Provide workers with protective
clothing

Map animal migratory routes and
advice works on their existence when
working in such areas such as the

Grassland Savannah in Ng'inyang

Train workers on co-existence behavio

with wildlife

Engage game wardens when

e Contractor/ ES/
RE/KWS

e Contractor/ ES/
KWS/RE

e Contractor/ KWS/ES

e Contractor/ KWS/ES

During
Construction
near wildlife
corridor or
park
boundaries

2,000 per worker
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working in the vicinity of gam
reserve or wildlife corridors.

Contractor guidelines and code of
conduct should include legal aspect
against poaching and its adherence

monitored

Unsustainable
options/Project
Alternative

Select most sustainable option of
available development choices

Avoid developing open drains in trading
areas cover them to also act as walkwse

and reduce exposure to accidents

Drains should be provided with
sieves to ensure large solid particles

do not enter them and cause blockage

« Contractor/

KENHA/E
S/RE
J
y'S
e Contractor/
KENHA/E
S/RE

Construction phase
planning

2 As per BOQ
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Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

Estimated cost of implementing mitigation measuh@sng construction phase

Guided by the BOQ
and cost estimates
provided in this

Operationphase

Interference with
local hydrology

e Good design and engineering practice
- Efficient drainage system

e Selection of proper outfall point so as
to avoid flooding at the discharge poin

e Avoid pollution of water bodies

e Acquire water abstraction permits
before taking water from water bodies

and consider downstream users

e DE/
Contractor/KENHA

e DE/Contractor/RE

—

e DE/RE/
Contractor/WRMA
Coast sub-region

officers

e RE/ Contractor

* RE/

Long-term

As per
Engineering
design and BOQ
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Increased
Road

accadents

Capacity building of traffic police
officer on traffic management during
construction

Enforcement of traffic laws

Installation of proper road signs and

regular inspections for their presence

Installation of speed control devices

like humps

Installation of pedestrian lanes at
human settlement crossings
Observe traffic rules

screen for alcohol among drivers and
machine operators

Conduct public awareness on

e Design Engineer
[Traffic police/
KENHA

e Traffic police/
KENHA

e Contractor /RE/
KENHA

e Contractor /RE/
KENHA/Com
munity

members

e Contractor /RE/
KENHA/Com

munity membe

Operation phase

As per BOQ
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road safety for the gene
public and in schools

Noise, vibration

and air pollution

Good design practice
Provide noise absorbers
Enforce speed and exhaust limits

Based on traffic flows estimate
emissions volumes and plant vegetati

to act as carbon sinks to clean the air

Plant a tree for every tonne of
GWP estimated

e Design Engineer/
Traffic police/
KENHA

Operation phase

As per BOQ

Attacks by wild
animals

Provide workers with protective
clothing

Map animal migratory routes and
advice workers existence when

working in

 Contractor/
Environmental

Supervisor/ KWS

During
Maintenance
while working
near wildlife

corridor or park

2,000 per worker
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such aree

Train workers on co-existence behavic

with wildlife

Engage game wardens when working
in the vicinity of game reserve or

wildlife corridors.

Total Estimated cost of implementing mitigation sw@@s during construction phase

Guided by the BOQ
and cost estimates

provided in this

Decommissionindg?hase

Construction
Equipment / Vehicle
/ Machinery

S

All construction equipment / vehicles
and machinery should be removed
immediately from the site at the end o

defects liability period.

e Contractor / RE

f

Decommissioning
phase

As per BOQ
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Workers’
Campsite,
Workshops and
other associated

facilities.

The workers’ camp site and other

facilities should be removed at the end

of defect liability period.

The removed materials should be
transported and kept in safe place for
by the Contractor in other works.

However, in some cases the Workers'

Campsite can be retained for use by t

.. .| e
local communities as a school, technical

institute/college or dispensary as the
case may be.

The area should be cleaned and all
domestic wastes, debris / waste meta

grease and oils must be cleaned up

e Contractor /RE.

use
e Contractor /RE/ES

Contractor
/RE/ES/KENHA

Contractor /RE/ES

Decommissioning
phase

As per BOQ

266




Impact

Mitigation Measue

Responsibleristitution

Mitigation Time
Frame

EstimatedCost

(Kshs)

and disposed of in a man
approved by Resident

Engineer.

Total Estimated cost of implementing mitigation s@&s during decommissioning phase

20-10% Of project co
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10. ENVIRONMENTAL AND SOCIAL MONITORING PLAN

10.1 Introduction
Monitoring of the anticipated impacts in the redegvenvironments is important as it

provides the basis for rational management decigioregards to impact control.
Monitoring also helps in determining the projectiaties that requires enhancing,
helps in understanding the cause effect of impatstheir relationships with human
activities, and verifies the accuracy of predictioihthe social impacts. It ensures
compliance with regulatory measures and undergtgritie degree of implementation

of ESPM and its effectiveness.

Monitoring is performed in all stages of projectpiementation this is construction,
commissioning and operation to enable verify imgaetlicted during the study and at
the same time to ensure that adverse impacts aienipéd. The information collected
during monitoring exercise helps to improve envinemtal management plans by
adapting measures to ensure that the anticipateadts are mitigated. For example, in
case environmental monitoring identifies some @mrimental concerns during
construction or operation phase then constructioromeration works has to be

modified or stopped to allow abatement/minimizatdithe impact.
The objectives of environmental monitoring progragnane:

e To ensure that mitigation and benefit enhancemesasures have been
adopted in a timely manner and are effective

e To identify any unforeseen negative impadiging ESIA study

stage and propose appropriate mitigation measures

e To provide information on the actual nature antteixof key impacts
and effectiveness of mitigation and benefit enharese measures,
which through feedback mechanism can improve tlarphg and

execution of similar projects in the future.
There are two basic forms of monitoring:

e Compliance monitoring which checks whether présdiactions have
been carried out.
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» Effects monitoring which records the consequendexctivities on one
or more environmental components, and usually wrelphysical
measurement of selected parameters or the execafi@urveys to

establish the nature and extent of induced changes.

For the proposed project, both compliance and wffemonitoring can be
recommended, the compliance monitoring is ingurt because most impacts
control takes the form of incorporating measurethe project designs and contract
documents. This monitoring also checks the extnttiich recommended mitigation
measures prescribed in the ESIA and ESMP are cethplith thus play a major part

in determining the overall performance of the proje

The environmental monitoring plan is outlined inbleal0.4 below. The plan outlines
the particular issues that will be monitoreédring construction and operation
phases. The monitoring plan also includes typaafitoring indicators, frequency of
monitoring, methods of monitoring the indicatorsl gmoject personnel responsibility

for each monitoring activity.

10.2 Monitoring P arameters
The selection of the parameters to be monitorédsed on the impacts likely to occur

during project implementation. Monitoring of thgs@rameters will be done in various

stages of the project as follows;

Pre-construction stage

Monitoring of the parameters at this stage is meéargstablish the baseline
information of the target parameters in the progeet.

Construction stage

Monitoring at this stage is meant to establish pl#ution levels that arise
from the construction activities.

Operation stage

Monitoring at this stage is meant to check on theacts that might arise as the
result of normal use of the infrastructure and negiance activities.

Decommissioning
Decommissioning is likely after 20 years whichhs end of the project’s life
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span. This phase entail rehabilitation of thead or change of use
(functional changes) or demolition triggered byarege of land use.

10.3 Implementation of Monitoring P lan

The environmental monitoring during the construtfiase shall comprise of two
activities:

 Review of Contractor’s plans, methods statemertt,tamporary works
design and arrangements to ensure that environm@nbdection
measures specified in the contract documents apted and
Contractor’s proposals provide acceptable levelmphct control.

e Systematic observation of all site activities déimel Contractor’s offsite
facilities, including borrow pits and quarry sitaseas. To ensure that
the contract requirements relating to environmentatters are being
complied with, and that no impact foreseen and resfen are

occurring.

The monitoring activities will comprise of visuabservation during site inspection
and will be carried out at the same time as theneeging monitoring activities. Site
inspections will take place with emphasis on eatintification of any environmental
issues and the initiation of suitable remedial aactiwhere remedial actions are
required on the part of the Contractor, furtherc&isewill need to be made to ensure
that they have actually been implemented as peratireed schedule and in the
required form. All sites where construction is takiplace will be formally inspected
using environmental monitoring checklists to ensate issues are considered,

recorded and remedial measures proposed.

However, in addition to visual observation theralshe informal questioning of local
communities members and their leaders who live tieaproject sites since they may
be aware of matters which are unsatisfactory byt mo& be readily recognized during

normal site inspection visits.

The monitoring activities will also be integratedttwother construction supervision
and monitoring activities to be carried out by tdoatracted Environmental Supervisor
(ES) under the RE’ office. The ES and RE will decwh the appropriate course of

action to be taken in cases where unsatisfact@grie are received from the field
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staff regarding environmental matters. In caseetdtively minor matters, advice to
the Contractor on the need for remedial action sdirce, but in all serious cases, RE
should issue a formal instruction to the Contratbotake remedial action, depending

on the extent of delegated powers.

10.4 Monitoring Responsibilities and Reporting

The project Implementing Agency KENHA shall work tlwi the construction

supervision team to ensure that the environmentaitoring plan is implemented. It
is recommended that an Environmental Managemertt(BMU) is established at the
site office level to work with the engineering snpsion team. The EMU at the site
office shall be responsible for coordination of ieommental management and

monitoring activities on day-to-day basis.

The contractor will be responsible for impemting environmental and social
mitigation measures under the Supervision ofesitknt Engineer and
Environmental Supervisor from EMU. This is to ems that technical and

environmental clauses are followed and well impletaé by the Contractor.

There must be a feedback mechanism during mongtaienensure that failure to
implement an approved measure incurs a penalthéoContractor. The Resident
Engineer’s job should include enforcement of miima measures. At times approved
mitigation measure may not achieve the desirectietie lead to unforeseen adverse
impacts such incidences where failure of a measunitigate an adverse impact
occurs should be communicated to the EMU site &ffichich would work in finding
out why the situation did not improve while comnossng appropriate further
measures, otherwise absence of such mechanism wendeér the whole mitigation

and monitoring process futile.

The Contractor shall assign an Environmental Inspasho shall be responsible for
carrying out monitoring on an intermittent basibeTContractor shall also nominate a
Senior Representative to oversee compliance wiir@mental mitigation measures.

The Contractor’s representative must submit a mMgméport to the RE specifying:

« All previously notified failures to comply with ¢hmitigation measures that
have been rectified.
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e All newly notified requirements that have beeriified and all standard
requirements (as specified in the ESIA report) Haaen put into action.

e The Resident Engineer must countersign the rgalitmake it available to EMU
Site Office, which in turn should pass a copy ® KENHA within a reasonable period

not exceeding 30 days from receipt.
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Table 10.4: Environmental and Social Monitoring Rfar the development of the Lokichar-Lokori-Ngang Road

Parameters Responsibility | Costs
Indicator MEITeRg Sampling Measrement Method Target for monitoring | estimate
frequency Area Units level/stan s (Kshs)
dard
Preconstructiorstage
Water Turbidity Twice before the 100m before NTU Turbid meter 10NTU Contractor/ 100,000
Quality construction starts and after the ES
(Once during rainy location of
season and once bridge and
during dry season) culverts
construction
site
Air quality| Dust Once before the Near png/m3 Micro DustPro 0.01 Contractor/ ES | 325,000
construction starts settlements
(villages)
Noise Noise level/ | Once before the Near dBA calibrated precision 110 Contracto 120,000
Baseline mapping construction starts settlements integrating sound level 1 ES
(villages)
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Indicator S . s
Parameters
Monitoring Sampling Measuement | nethod T Responsibility | Costs
frequency Area Units for monitoring | estimate
level/ s (Ksh9)
Standard
meter, open
Field Microphone and
GPS, Garmin eTrex
12-Channel
Biodiversity | Baseline Once before All vegetation | type and Counting and - ES/ 300,000
information on the along the road | number of Observation
o _ _ - Contractor/
biodiversity construction living Sub county
work starts organisms
Forests
Officer
(DFO), KWS
Compensatio Rate of Once before All affected Once before | Resettlement Action - Sub county 300,000
n compensation n | the people construction Plan (RAP). Officers/
for land and construction begins
. KENHA/ ES
properties starts
SolidWaste | Presence of Once before Entire project Tonnes Visual Clean areas Local Council
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Parameters Monitoring Sampling Responsibilit| Costs
Measurement Targetlevel/ ¢, estimates
frequency Area _ Method
Units Standard monitoring (Kshs)
I ndi cator
solid waste the area observation
construction
starts
Machi Emissions, Soot, As per All plants, PM10/PM5, calibrated precision -110 Contractor/ 100,000
nery . . : .
Noise, (Sox), manufactures | vehicles, integrating sound level
and (Sox) dBA, pg/m3 grafing -PM10 at 24 hr ES
(NoX), (CoX), manual equipments and meter, open Field
equip . ) exposure 25
(CO), (Pd), (03). machinery Microphone and GPS,
ments pg/m3 Sox at

Garmin eTrex

12-Channel,

cartridge with10mm
nylon cyclone with

37mm diameter with

polyvinyl-

24 hr exposure
is 125 pg/m3
NoX at 1 hr
exposure is 200
g/im3, (Cqy),
(Co),

measures based

on NESC&

WHO Air
Quality
Guidelines,
Global Update
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Method

Parameters _ . -
Monitorin Sampling Measuement TargEe Responsibility Costs
g Area Units for monitoring estimates
Indicator | frequency Standard (Kshs)
chloride with
pores of 5um or
other methods a
per KBS
Total cost ofmonitoringat pre-constructiorstage is Kshs. 1,245,000
Constructiorstage
Water Turbidity Once 100m before and | NTU Turbid meter 10NTU Contractor/ 20,000
Quality Per after the bridge ES Annually
month construction site 240,000
Air Dust Once Near png/m3 Micro DustPro 0.01 Contractor/ 325,000
pollution Per settlements ES Annually
month (villages) 3,900,000
Noise Noise level Once Near dBA Measurements | 110 Contractor/ 100,000
pollution Per settlements ES Annually
month (villages) 1,200,000

278




Parameters Monitoring Sampling Measuement Method e Responsibility Costs
_ frequency Area Units for monitoring estimates
Indicator Standard (Kshs)
Soil erosion | Soil erosion | Once in three Project road, Level of Site inspection | _ ES/ 20,000
along the road Months Detour routes, | erosions Contractor/ RE Annually
ites.
Quarry sites 60,000
Natural Biomass Once in three All forests - Inspection - ES/ 10,000
habitat month for. along the | Contractor/ Annually
construction road/material DFO, KWS 40,000
period sites
Biodiversity | Biodiversity | Once year Vegetated are¢ type and Inspection - ES/ 100,000
along. th? roac r?u.mber of Contractor/
material sites living and DFO, KWS
organisms
Vibration Vibration Once per Project road, No per time Records -0.5 Contractor/ ES 100,000
levels Month Quarry sites centimeters per Annually
second for 1,200,000
stationery
property
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Parameters Monitoring Sampling Measuement | nethod T Responsibility for Costs
frequency Area Units monitoring estimate
Standard s (Ksh9)
Indi cator
-30 metres from
any moving
source
Frequencyof lliness of constructio Once every Project site Number of Health records - Sub county Public 200,000
illnessof workers three month for cases Health Officers Annually
construction the (DPHO)/ Contractor, | 800,000
workers construction HSO, HIV/AIDS
period consultant
Empoyment Percentage of local | Three times a Number  of Records, Sub county Labour -
opportunit construction ear local people | inquiries and Officer (DLO)/
Ppo y Y Project site Peop a - (DLO)
labourers employed in observation Contractor/ KENHA
the project
Safetyand Number and type of | Once in three Project site Number of Actual Contractor/ 50,000
healthrisks safety equipment month safety measures injuries, OSHA per
such as mask, helmet provided death (human worker
gloves and animals) | - annually

and illness
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshyg)
statistics
Health and
sanitation -
facilities in
camps.
Number of
HIV/AIDs and 100,000
STI prevention quarterly
and awareness camps 400000
and number of annually

reported infections

Number of

accidents and death

cases
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshs)
Solid Waste Presence of Once every Entire project Tonnes Visual Clean areas ES 10,000
solid waste month area observation
Analysis of
waste type and
their origin
Dug Water Project site Frequency of Inquiries and Minimum dust | Contractor/ ES As per BOQ
Suppresgon sprinklin water observation emission
PP P g Everyday
sprinkling
M achinery Emissions, As per All plants, PM10/PM5, calibrated -110 Contractor/ ES 100,000
and Soot, Noise, manufactures | vehicles, recision
dBA, pg/m3 | P -PM10 at 24 hr
equipments (Sox), (NoX), | manual equipments and integrating
) exposure 25
(CoX), (CO), machinery sound level
pg/m3 Sox at
(Pd), (0O3). meter, open
. 24 hr exposure
Field
Microphone Is 125 ug/ms3
and GPS NoX at 1 hr
Garmin eTrex | €xposure is 200
12-Channel, pg/m3)’ (C(3<),
(CO),
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshs)
cartridge measures baseo
with10mm on WHO Air
nylon cyclone Quality
with 37mm Guidelines,
diameter with Global Update
polyvinyl-
chloride with
pores of 5um
Inseaurity Attacks Daily Contractors Number of Supervision by Safe Contractor/ 1,500,000
attendance and | camps and invasions security officer, environment Security annually
performance surrounding Number of those RE, ES for all Officer/RE/ES
records for each areas attacked/injure
worker d/killed
Total cost olannual monitoringit constructiorstage is Kshs. 9,950,000

Operationstage
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshs)
WaterQuality | Turbidity Once in three 100m before NTU Turbid meter 10NTU Contractor/ 50,000
month and after the ES Annually
bridge 200,000
construction
site
Air pollution Dust Once inthree | Near png/m3 Micro DustPro 0.01 ES 325,000
Months settlements Annually
(villages) 1,300,000
Noise Noise level Once in three Near dBA Measurements | 110 ES 100,000
pollution Months settlements Annually
(villages) 400,000
Increasedn Condition of Once in three All forests Volume of wood| Measurements | - DFO /ES/ 100,000
natural the forest Months along the road | extracted of volume of KENHA Annually
resourc,tes trees cut 400,000
extractions
Safety of Road Three times a | Project site Road signs and | Records, Zero accident | Traffic police/ 100,000
human accidents year for the number of inquiries and and sufficient Sub county Annually
beingsin (both project life accidents accident no of road _ 400,000
counci
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshs)
villagesand involving span statistics signs
towns human & A
animals)
roads signs
life span
M achinery Emissions, As per All plants, PM10/PM5, calibrated -110 Contractor/ ES 100,000 per
and Soot, Noise, manufactures | vehicles, precision vehicle for 10
dBA, ug/m3 -PM10 at 24 hr
equipment (Sox), (NoX), | manual equipments and integrating
) exposure 25
(CoX), (CO), machinery sound level 3'S
m3 Sox at
(Pd), (0O3). meter, open Hd
Field 24 hr exposure
Microphone Is 125 pg/m3
and GPS NoX at 1 hr
Garmin eTrex | €xposure is 200
12-Channel, ug/m3)’ (CQ()’
CO),
cartridge (CO)
with10mm measures based
on WHO Air
nylon cyclone
ualit
with 37mm Q y
Guidelines,
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Parameters

Costs
Monitoring Sampling Measuement Targetlevel/ Responsibility estimates
Indicator | frequency Area Units Method Standard for monitoring (Kshs)
diameter with Global Update
polyvinyl-
chloride with
pores of 5um
Inseaurity Attacks Daily Contractors Number of Supervision by Safe Contractor/ 1,500,000
attendance and | camps and invasions security officer, environment Security annually
performance surrounding Number of those RE, ES for all Officer/RE/ES
records for each| areas attacked/injure
worker d/killed
Total cost ofmonitoring during operatiostage iKshs. 3,500,000
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11. RESOURCE EVALUATION AND COSTBENEFIT
ANALYSIS

11.1  Total ProjectCost

The project cost for the proposed road and assotclaidges consists of construction
cost, design engineering cost, construction sugervi cost and construction

contingencies.

The estimate of construction costs which involveBvdies such as bush clearing,
earthworks, bridge construction works, culvedad other drainage structures,
pavement construction, ancillary works and comsitbn contingencies was based on
the preliminary engineering designs and costs loérotoad project being undertaken
in the country. Unit rate were developed from ameste of accommodation of traffic,
drainage, earthworks, pavement, bitumen surfacmg) @uxiliary roadwork. Other
costs incorporated in the above area material cosgislired construction equipment
including mobilization and demobilization cost, fétand labour requirement with

mobilization /demobilization and accommodation etc.

Accommodation of Traffic cost has mainly been deiaed by the cost of the

deviations. Drainage costs shall cover the nomioélerts and other concrete work,
excluding major box culverts and bridges. The ee@wtks cost shall cover material
required for fill. The asphalt surfacing cost lheen obtained by calculating amount
required based on the project designs. Auxiliagdwmork costs shall cover activities
such as road markings, guardrails, road signs #met coad furniture. The costs took
into consideration painting of the road markingscompletion of the construction and
again at the end of the maintenance period. Cdspairehasing and installing road
studs (cat eyes) have been catered for as theyficigrnly improve the night time

driving conditions.

299



Table 11.1(a): Construction cost:

Bill no. Descriptio Amount (Kshs)

1 Preliminary and general 644,475,629
4 Site clearance and top soil stripg 152,50(,00C.
S Earthwork: 2,102,675,00C
7 Excavation and filling for structur 69,63€,172.

8 Culverts and drainage wor 67€,627,87¢
9 Passage of traft 83,544,00C.
12 Natural material base and subk 7583,911,75C.
14 Cement treated material 1,788561,115
15 Bituminous surface treatments and surface dre 851,35(,00C.
16 Bituminous mix bases binder courses and wearingsesu 1,919,740,000
17 Concrete works

20 Road furnitur 103,704,80C.
21 Miscellaneous bridge works

22 Day works 12,06%,50C.
26 Hiv/aids awareness and education 16,250,000.
27. Environment Managemeand Monitoring (Annual Estimates dur 22,724,000+32,760,0Q@onsultancy
28. Environment Managemeand Monitoring (Annual Estimates dur 9,940,0

Sub total (1) 9,177,039,841
5 - . .
p | Add10% of (1) for coningencies [0 be experdefiar o deftec o17,103084
C Add 15% of (1) for price adjustment in accordandth\wlause 1,376,555,976
70 1 conditinne nf cantract | oY~

D Sub total (4 11,471,29¢,802
E Add 16% of (4) for value added tax (\ 1,83£,407,96¢€
F Grand total carried forward to form bid 13,33¢,897,834
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11.2 Financial and Economic Analysis

11.2.1 TrafficAssessmentandForecast

Traffic survey for the project road was undertakeB012and the findings of the

survey are shown in Table 11.2.1 below.

Table 11.2.1(a): ADT and AADT calculations Keny®11 study

Table 1:Trip purpose for Lokichar

Type k Blig
1
3

M/Cy 2 0 2 0
Cai 3 1 2 0
Pick 4 71 4 0 2
up/Jeeps

Minibus 0 0 0 4 0
Light 0 0 0 0 8
truck

Medium 0 2 0 0 22
truck

Heav 0 Drawbacl

y 1

Drawba 0 0 0 0 1
ck k

Bus 0 0 0 0 0
Total 9 79 5 8 84
11.2.2 Analysisof Macro-Economic

Data

A frequently used guideline for the determinatidtraffic growth from constant GDP
for developing countries is to apply an elastid¢agtor of between 1 and 1.5 to the

constant GDP growth to derive the traffic growttera
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Table 11.2.2: Kenya Real GDP Growth

I ndii cator Year
2009 2010 2011
Real GDP Growth (%) 26 5.6 43

Based on the above, the application of the elagfi@ctor would translate into a traffic
growth rate of between 4.2% and 6.25% if the readamstant GDP average growth
rate of 4.2% is applied.

11.2.3 Economic Evaluation FramewosdkdMethodology

The economic analysis of a project is aimed at drethat project is consistent with
overall national and sectoral objectives and whettiee investment proposed
represents the best means of achieving the inteslgjedtives.

A project must yield benefits in excess of costerats life. Here are three methods
commonly used in comparing the cost and the besegéams to arrive at investment

decisions.

- Benefit cost Ratio

It compares the present values of benefits ands cdisttounted at a rate which
represents the opportunity cost of capital.

Benefits/costs ratio® B n C

Benefits/costs ratio= @ it ﬂ
|
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t ot EO t

Here Bt: aggregated benefits year t
Ct: aggregated costs year t
i: interest rate (discount rate)
t : number of years

In order to have economic viability, the ratio shibloe larger than 1.
- Net Present Value (NPV)

It expresses the difference between the presemésalf the streams of costs and
benefits of a project discounted at the opportucitst of capital.

NPV = B N1 ¢
@ it it
to t to t
Here, Bt : aggregated benefits year t
Ct : aggregated costs year t
i : interest rate(discount rate)

t : number of years

If, for an estimated i, NPV is positive, the prdjeclikely to be accepted as

economically viable.
- Internal Rate of Return.

It is the rate of discount at which the streamthefcosts and benefits over the life
of the project are equalized, that is the valuevdiich makes NPV equal to zero.
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IRR=} B N1 c
(1 it it
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to t t0— t
Here, Bt : aggregated benefits year t
Ct : aggregated costs year t
i : interest rate(discount rate)
t : number of year

If IRR, the discount rate that will drive NPV torpeis greater than the estimated
opportunity cost of capital or investment rate merest, the project is generally

considered to be economically viable.

11.3.4 Result dEconomicAnalysis

The economic evaluation of a project is assessedcdiyparing the proposed
investment or project with the base-line projetéralative or the base case. In order to
perform the economic evaluation, the road upgraditeynative was compared with

the base case (Alternative 0) of the road.

The relative impact of the upgrading alternativeeisresented by the net effect of the
benefits and costs they induce. The most desi@bdenative is usually the one that
maximises the net benefits. Reduced Vehicle Opgyaiiosts (VOCs) and reduced
travel time costs due to the improved road condliti@re considered to represent the

benefit side of the Cost-Benefit equation.

The following costs were taken into consideration:

e User Cost Inputs;
» Road Upgrading/Improvement Costs;

+ Maintenance Costs;
11.3.4.1User Costnputs

Vehicle Characteristic& EconomicUnit Costs
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It is anticipated that the upgrading of the projexad will result in a reduction of

vehicle operating costs and travel time.
11.3.4.2UpgradingandMaintenanceCostlnputs

Apart from taking into consideration traffic sceiearand traffic growth estimates with
the development of the model, improvement @ndnhaintenance options for each
of the alternatives, as well as several cost typere also taken into consideration.
These included:

* Road upgrading costs (including construction anzéstision); and

* Road maintenance costs.
As 2014 being the year of commencement of the enananalysis and year 2017
being the commencement of the lifecycle of the gubyoads) at a discount rate of

12% per annum.

It was furthermore assumed that the upgrading aaditbe spent in a 33%:33%:34%
proportion during those three years. It was also@ed that the residual value will be

20% at the end of the analysis period.

The results of the analysis are presented in théedabelow, in terms of the
following:

* Net Present Value (NPV); and

* Internal Rate of Return (IRR).

The alternatives are all viable if they confornthe following:
* NPV: positive; and

* IRR: higher than the opportunity cost of capitalC(©).

The IRR can be used to priorities independent ptgjdt should be noted that the
calculation of an IRR is not always possillecause its calculation is based on
an iterative procedure. Therefore, due to thé diasv nature of the net-benefits, it is
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sometimes possible to obtain no IRR solution oremiian one IRR solution. The
NPV is used to determine the most feasible proyethin a range of mutually

exclusive projects.

The results of economic analysis indicate that dkerall upgrade of the road is

feasible for the pessimistic, realistic and opttiiscenarios.
11.2.5 SensitivityAnalysis

The following sensitivity tests were carried owur(€onstruction costs only, as varying
traffic growth is already incorporated in the thtesdfic scenarios):

« 20 % increase in construction costs; and

* 20 % decrease in construction costs.
For the Kenyan sections, only the 20% ingee&n construction costs is shown
for the Pessimistic Scenario, as increasing thestcaction costs will have a more

drastic effect on the results as in the case oOgbtemistic and Realistic scenarios.
11.3.5 Regional Developmentdientials

11.3.5.1Neighboringroads

Construction of Loruk — Barpelo (B4) is underwayl ainis will link to the project road
reducing travel time for vehicles from Nakuru toklahar and other Northerly
destinations. The Level of Service (LOS) offereduy project road once constructed
Is also expected to be better than the currentitondof the Al section running
parallel to it. These two factors are expected ttea@ traffic currently using the
Nakuru — Kitale — Lodwar route onto the projectdoa

11.3.5.2ZAPS&ET

The Loruk —Lokichar section of the project road hasn placed as part of the Lamu
Port Transport corridor under the Lamu Port- Sauth®udan-Ethiopia Transport
(LAPSSET) Corridor Project. This has an impacttmn Traffic Class of the road since
the LAPSSET project has indicated that this seatidihhave a traffic class of T3 due
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to the volume of traffic that is projected to béngsthe road.

11.3.5.3 NGAMIA 1 Tullowoil

The recent discovery of oil deposits at NgamiaduaBB0 km from Lokichar along the
project road is expected to increase the flow @viiegoods vehicles. This was also
considered in the traffic projections and desigmatf the traffic class.

It is expected that the upgrading of the projeatrwill impact on economic growth of

the area and Kenya as a whole in the following way:

* Improved access to employment opportunities, duadeased mobility and
accessibility;

* Increased household income due to increased empliym
opportunities;

* Increased market access for rural agricultural pceg
* Increased trade link along the project road betw&emya , Southern Sudan
and Ethiopia;

* |Increased GDP contribution.
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12. DECOMMISSIONING PLAN

12.1 GeneraRequirement

In general during decommissioning phase all wodaarincluding offices, workshops
/garages and other temporary installations shgllire removal if no other proposed
use is identified and, the site cleaned up andmedt These includes removal or re-
use of temporary buildings, materials, wood, refissgplus materials, embankments

or any other material that was not in the areareefonstriction works.

All natural drainages must be restored and excdvataterials must be used to fill
excavated areas and spread. The damaged arealseamastored to make it compatible
with future use. However, it is recommended tha tontract consult the local
authority to obtain information about the envisagede of the area before

decommissioning.

Natural drainage must be preserved during rehatidit and restoration works,
ditches must be created to facilitate water runbyffinstalling drains and derivation
ditches perpendicular to the slopes. All superflutamporary drainage elements must

be removed. Permanent installations must be restaspaired to their initial state.

The compacted soils must be scarified to at [eastm deep to loosen it and facilitate
vegetation growth. Concrete surfaces, paving staneésflagstones must be removed

or broken and covered with 1 m of topsoil.

Damage trees must be chopped / lopped and crasf$eucompletion of construction
works. The site must be cleared of equipment, nadgerprovisional installations,
wastes, debris and overburden resulting from coatm works. The adjacent strip of

vegetation must be cleaned.

12.2 Specific Requirements

12.2.1 Restoratiorof Borrow Pits and Quarrgites

The restoration of borrow pits should be done belleng the ground and planting
trees, shrubs, grass or tree crops or other cnapsgirgg in the area. The holes in the
quarry sites could be filled with earth or stonesl glanted with vegetation. The

stockpiled soil around borrow pits and surplus gated materials must be stabilized.
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The area must fit well with the surrounding langecand should be sufficiently
drained. The planted vegetation should be maindafioe a period of 1 year after
decommissioning period. Thereafter it can be hamuezt to the DFO or relevant
authority.

12.2.2 TemporaryAccess Roads ar@dulverts

The temporary access roads must be closedrdweent public access. However,
it is recommended that the Contractor consults whh local authorities to decide
about the possible future use of the roads. Theeslonust be stabilized by spreading
topsoil spread and planting vegetation at entraaoésexits in prominent areas such

as in borrow pits or quarry sites.

Temporary culverts must be removed and the natlreahage restored. In streams /
river crossings it is important to restore normlalf The river beds and river banks

must be restored as much as possible to theimatigonditions.
12.2.3 WorkshopsGaragesandMaterialsStorage Areas

The workshop and other materials storage areas Imeusieaned to remove petroleum
products like oils and grease. The petroleum prisdsitould be handled in accordance

with the provisions of the Act.

All asphalts, cements, stockpiled gravels and atfmerosurplus materials must be
removed from the Materials storage yard. The ugealaterials should be taken away
and stored in a safe place far from the abandonedThe spilled materials must be
removed and the site must be properly cleaned esired to its original state. If

possible the site be prepared and planted withtagge.

12.2.4 Solid Waste Dunfaites

The solid waste dump site must be cleaned, levalheldreturned to a regular form. All
wastes in the dump site should be thoroughly cavevéh a layer of soil. The
Contractor must ensure that no wastes are visiidlena surface water drains into the
site.

The eliminated dry materials should form a staldpes and must be in harmony with
the surrounding landscape. The wastes should redwith 1 m of earth or granular
material. The soils should be compacted thoroughky,slope flattened and spread a

layer of additional cover material and cover wipgoil and plant with vegetation.
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13. CONCLUSION AND RECOMM ENDATIONS

The ESIA study results show that the proposed pr@kgnment already exists but to
improve its status to an all-weather durable rdele is need to upgrade it to bitumen
standard. The study indicated that the genergegrampacts value is rated as low
since the project shall not involve significant @don from the existing alignment.

Through stakeholders consultation it was evideat the project is highly anticipated

by the area residents as it of high socio- econdrarefits to them. It was noted that
the project shall enhance trade in the projebt®unties and adjoining regions as

well.

In order to ensure the project’s positive impacesenhanced, a project environmental
and social Management and Monitoring plan has ldegeloped to guide in mitigating

the project negative impacts. It was noted thag targe extent the negative impacts
can be minimized through appropriate decision ngkgood engineering design and
construction practices in addition to the mitigatimeasures proposed in this report.
The mitigation measures shall offset some of tlieni@nt adverse impacts especially
those linked to land, water and air pollution. Iepknting these mitigation measures

would increase environmental soundness of the giroje

It is, therefore, concluded that, implementatiorthe proposed project will entail no
detrimental impacts provided that the recommendeiigation measures are
adequately and timely put in place. The identifaelyerse impacts should be managed
through the proposed mitigation measures and imgieation regime laid down in this
ESIA. The responsible parties should be committed implementing all the
recommendations given in the report and furtherycamt environmental auditing and
monitoring schedules to gauge the effectivenesh@fmitigation measures. The key
recommendation of the study therefore includes:

* Integrate suitable mitigation measures as outlimethis
report.
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Implement livelihood restoration programme for #hds be affected by the
project.

Consult the communities and other stakeholdergjcp&arly property owners on the
works plans, especially where property, inhdloites and other aspects of

social/cultural interest are concerned,

Collaborate with the Kenya Wildlife Services in aed to wildlife considerations during
all the phases of the road development so as telaesuitable alternatives and ensure

safety from wildlife attacks and also for conseimatissues among other concerns.

This will especially be required in Ng'inyang whehe Grassland Savannah is found,;

Institute effective communication, education andamemess towards the project
beneficiaries for enhanced acceptability and sotiafmony. This is particularly

important for the settled areas near the road WHE&/@AIDS and other STI's awareness
and prevention programmes should be undertaken.

Implement the environmental management plan throwgthe project implementation

period with assistance of appropriate expert.

Create an environmental management unit to workthay with the contractor and RE
and they should be guided with the EMP and therenmental monitoring plan outlined
in the report.

During the preparation of this report, it was oledrand established that most of
the negative impacts on the environment are ratedahd short term thus can be
abated through the proposed mitigation measures pokitive impacts are highly
rated and will benefit all stakeholders and thentguat large. The project
proponents should aim to prudently implement theifenmental Management

and Monitoring Plans.
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