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EXECUTIVE SUMMARY

1.0

2.0

INTRODUCTION

From 1963 to the 1980’s the Kenyan Road S :ctor was tremendously improv::d
through various programmes such as the Rural Access Programme and the Minor
Roads Programme. Through these programmes, the classified road network hiis
increased significantly. This road network ha: however been characterised Iy
poor riding surfaces leading to high vehicle operating costs. This status »f
classified roads in Kenya today is attributed to inadequate funds for maintenan: e
of the expanded classified roads network.

To achieve an efficient road transport system t1e Kenya Government in 1990’s in
liaison with the multilateral donors started pursuing road maintenance polici¢ s,
which while combining both labour and equipment would lead to a sustainat. e
road sector. Hence the introduction of the lical Road Maintenance Fuel Ley
Fund and the implementation of the manly donor funded Roads 2010
Programme and Nairobi-Mombasa Road Rehabilitation Project (NMRRP). The:e
aim at sustaining basic accessibility on a network basis while supportiig
Government efforts in other economic sectors.

The Maji ya Chumvi-Miritini section of the Naiiobi- Mombasa Road Rehabilitatiin
Project will be implemented across the 2 (Twc) districts of Kwale and Mombat a.
This shall be funded using finances yet to be ivailed by the World Bank throu: h
the International Development Association.

The newly enacted Kenyan Environmental Management and Coordination A:t,
1999 requires that Environmental Impact Assessment (EIA) be undertaken prior
to implementation of any project. The Road sector Rehabilitation ad
Maintenance Programmes entail project activities that generate potential
negative environmental impacts. This couped with the legal requiremerts
necessitated the MoRP&W to initiate the incarporation of EIAs in their roais’
programmes.

On 20™ February, 2001 a team of experts was constituted and tasked to addre 5s
the EIA as per the TOR specified in the Appentlix 7.

PROGRAMME DESCRIPTION
The scope of the project comprises mainly of:

* Preliminary design and tender documentation of a technically sound and
economically viable proposal for the Recor struction and Rehabilitation of the
Maiji ya Chumvi-Miritini section of the Na robi-Mombasa Road, to cover the
following:

(a) Review of the existing data of the proposed road

(b) Collection of physical, social, econsmic, environmental and operating
data necessary in the design of thi: project.

(c) Preliminary engineering survey, naterials sourcing and design wairk
for the optical alignment in accorc ance with local standards including
preliminary cost estimates

February, 2004 MoRPWEH L



3.0

= Procurement of Consultancy services for lesign review and supervision f
works

» Procurement of Contracting Services throuch open tenders

»  Project audit

= Institutional strengthening of the proposel Environment and Social Unit in
the Roads Department

The Nairobi-Mombasa Road Rehabilitation Project wil addressing the followirig
objectives: -

» To rehabilitated and strengthen Kenya's mzin road network.

» To improve the efficiency of the transjort system in order to support
economic and social development through «'ffective market integration.

= To enhance the effective maintenance «f classified road network to iin
economic level of serviceability and increas 2 mobility through reduced vehic e
operating costs and travel time and/or cost;.

= To safeguard the only feasible road connec:ion between the Port of Mombai:a
and other urban centres of Kenya and the Region thus ensuring all weath:r
accessibility with high potential agricultural areas and creating an integial
road network.

= Provide employment opportunities to tte local population and allevii:e
poverty during the implementation.

» To enhance Kenya's export-oriented grcwth strategy and external trale
relations.

Road Maintenance activities can be divided int«) routine and periodic stages.

= Routine Maintenance involves activities su:h as grading, grass cutting, dr:in
clearing and shoulder repairing. These ictivities are executed frequenily
depending on weather conditions.

» Periodic maintenance activities are typicall' scheduled over periods of seve: al
years and include resurfacing, bridge t2pairs, flood repairs, emerger.y
maintenance after major failures associated with rains as well as repair ad
replacement of road signs and safety featu -es.

Road Rehabilitation is different from maintznance in that it involves more
substantial intervention to strengthen a road, -epair structural defect and restiire
the road to its initial condition. Rehabilitation is usually applicable when a raid
has deteriorated to an un-maintainable state.

PROJECT SETTING

The project road is a 35.3 Km section of "he international trunk road Al19
located in the Coast Province of Kenya. This is on the Trans African Highway and
forms patt of Kenya’s principal arterial highwey connecting the Port of Mombiisa
with the Capital of Nairobi and major nation: | and international centres in E:st
and Central Africa. The road forms part of one of the two corridors serving
Northern Tanzania and the landiocked countries of Sudan, Rwanda, Burur i,
Democratic Republic of Congo and Uganda a nongst others. Its improvemenl is
therefore of both international and national importance.

February, 2004 MoRPW&H 2



4.0

5.0

The coastal region also houses some of the m)st important National Parks in
Kenya with rich wildlife resources, beautiful beiches and hotels and an active
Export Processing Zone. The tourism and man Jfacturing industries are a key
foreign exchange earner in this region and hence the maintenance of an efficient
road network is very crucial to improved access & nd communication.

The Nairobi ~Mombasa Road Rehabilitation Prject though overdue, is being
implemented at a crucial time when the country s adopting aggressive strategies
of economic recovery and growth. It will posiively contribute to the current
poverty eradication strategy being implemented )y the Government of Kenya.

LEGISLATION, POLICY AND INSTITUTION/ L FRAMEWORK

The policy, legal and institutional framework isted in the chapter specifical,
refates to the road sector.

Outlines of the various international conventions and treaties, WB policy, Nationa!
legislation policy, National Road Sector Dev:ziopment Strategy, Programmu:
Implementation Strategy, the Roads Departrient and training needs of all
stakeholders related to the programme are elaborated.

ENVIRONMENTAL IMPACT ASSESSMENT.

Environmental Impact Assessment (EIA) is bezoming increasingly important i
guiding environmentally sustainable decisions. iince environmental impacts frorn
road developments are quite common, such projects should be subjected tn
ElAs.

Chapter 5 outlines the environmental impacts assessment process, identily
potential environmental impacts and proposes the mitigation measures for th 2
selected Maji ya Chumvi- Miritini Section of Nair obi- Mombasa road.

Potential Environmental Impacts
The envisaged rehabilitation Road and Mainten ince Potential Impacts are:

=  Soil erosion

= Disturbance of water flows

= Water pollution by oils spillage and contam nation from concrete works

= Traffic disruption

= Noise, Gaseous and Dust Pollution

« Waste material from drains cleaning, pave nent reconstruction and discharje
into rivers will cause pollution

* Operational hazards of road workers such .1s danger posed by motorists

= Encroachment by upcoming generated ir frastructure such as markets and
other business premises

Embit 1meems 2004 MoRPWE&H 3



Landscape disturbance

Haphazard movement of livestock to relocate:| watering points

Disturbance of flora and fauna in their natura ecosystem

Increased litter

Negative cultural influence (Resultant increase in promiscuity in the local
community)

Increase Commerce

Enhanced accessibility

Generated employment opportunities

Positive foreign cultural values

Enhance non-motorist traffic safety (Wider P :destrian and Cyclist Paths)
Heavy vehicle parking bays at the Weighbrid je and in abutting urban centres
Reduced Vehicle Operating Costs, Commute! travel time and/or costs

Easier access to social amenities

Enhance security

Improved level of serviceability of the Road

Landscaped Road Environment

Proposed Environmental Mitigation Measur es

The proposed environmental mitigation measuras to minimize potential impacis
resulting from the project activities are:-

Discourage habitation of plant and anima species in the road reserve Ly
routine bush clearing

Avoid wetlands in new alignments or realigr ments of roads

Regular watering of road works in operatior al areas

Periodically water diversions

Installation of subsurface runoff filter drain:.

Provide necessary and adequate drainage viorks

Increase in the number of scour checks an 1 interval of mitre drains to redu:e
or avoid cascade effect at culvert outfalls

Avoid materials extraction in human settler ient areas wherever possible
Rehabilitate quarries into water points or by replanting vegetation

Protect erosion susceptible surfaces by g-assing and stone pitching and, or
with mulch fabric

Cure gullies abutting the road

Fohrians 2004 MoRPWEH 4



6.0

= Use architectural input to design final lan iscape on completion of road
projects

= Promote roadside tree planting to serve as physical barriers to lower the
noise levels

= Enforce air and noise pollution standards

= Provide, located and maintain adequate latr nes and roadside litter disposal
facilities

» Create awareness on HIV/AIDS and other r:lated diseases and avail limitec
health care services

» Enforce Section 91 of the Traffic Act, Cap 403 of the Laws of Kenya.

Incorporation of environmental mitigati >n measures in road
tender documents.

Contract Specifications should include clauses or Environmental concemns. In this
WB funded Project the environmental clauses am ngst others wouid include: -

0] The contractor shall submit to the Road; Engineer a camp and site offic::
plan indicating all facilities to be provide:|.

(i)  The Contractor shall limit environmenta degradation through minimal ¢
spillages, reducing dust and gaseous err issions

(i)  The Contractor to restore all excavatec material sites including quarric:s
by: -

= Preserving trees during material stockpiling

» Levelling stripped ground, plant trees and grass to enhance wat:r
percolation, reduce soil erosion i nd prevent water ponding

= Ensuring safety measures for l¢cal residents where a quarry hiis
been identified as a watering po nt for livestock and people.

= Protect ecologically vulnerable sites

It is crucial that a record of all mitigation me 1sures implemented be availed |y
the Contractor through the Supervision Consiltant to the Chief Engineer Roals
for purposes of future mitigation monitoring ar d evaluation.

ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan in the roads sector is one of the must
important outputs of the environmental impacts assessment, which ensures that
the implemented mitigation measures are su;tained. It outlines the monitoring
frequency, cost measurable and veritiable Iindicators as well as
individual/institutions to undertake the requird actions. The assumption here is
that the proposed mitigation will be implemented under the contract ial
arrangement during rehabilitation and mainter ance.

Eohrirans 7004 MoRPWEH 5



7.0

The EMP outlined in the table 6.1 below is it respect of the environmental
concerns, which have been derived from the polential impacts whose mitigation
measures are tabuiated in Chapter 5. It recognizes similarities in environmental
impacts of the roads maintenance and rehibilitation activities within the
prioritised Maji ya Chumvi-Miritini road secticn. The environmental impacts
arising here are not unique but similar to thos: in other sections of Nairobi —
Mombasa road. These impacts are mostly due t) unstable soils, seasonal rivers,
inadequate vegetation cover, flat terrains prone 0 flooding and hilly terrains tha
are restrictive to traffic flow especially where o)timal engineering design of the
alignment is yet to be achieved. These characteristics have led to a reduced leve
of serviceability in this section of the Nairobi — M>mbasa Road (A109).

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The improvement of the Maji ya Chumvi — Mir tini section of Road A109 unde-
the Nairobi — Mombasa Road Rehabilitation Projects will not only enhanc:
economic growth at the local level but also cont ibute to the national economy.

The integration of environmental concerns in tt e implementation strategy of th:
WB funded Maji ya Chumvi — Miritini Roall Project netters environment:|
practices amongst all stakeholders. This will ultimately enhance sustainabl:
development in Kenya and the East and Central African Region at large.

Recommendations,
It is recommended that:

= The implementing agency should address all the proposed mitigation measure:s

= During the implementation of the Programm 2, positive impacts such as labol.r
sourcing from the local community where pssible should be enforced to nit
only improve economic gains and local skills jut also alleviate poverty

= Environmental mitigation measures should be incorporated into the roa:s
sector tender dossiers and contractual agree nents

= The appropriate training needs identified shc uld be implemented

= The Environmental Unit in the Planning tranch of the Roads Department
should be strengthen in areas of personnel, .:quipment and funding.

= Capacity building, creating awareness, impli:menting mitigation measures a'd
monitoring concerns are essential for the effective implementation of te
Environmental Management Plan. To achie ve this key target groups stch iis
road workers, road users and project-affecte d people must be trained.

Cahriians W4 MORPW&H 6



CHAPTER 1
Background

When Kenya attained independence in 1963, the: country had an estimated roacl
network of about 150,600 Km. This consisted of 41,800Km of the classified roads
and 108,800 Km of unclassified roads. Out of the 41,800 Km of the classifiec
road network only 1,811 Km were paved while 39,989 Km of earth and grave
were subject to closure for certain vehicle tyjes during the rainy season. Ir
addition the unclassified road network ranged from roads to footpaths.

The frequent closure of a large portion of the n :stwork constrained the pursuit ¢
the development objectives of the people of Kznya. In order to address thes::
constraints, the Government adopted new strat :gies in its commitment to polict
changes that would improve agricultural outpiit in the rural areas. This wa:
through the enhancement of cheaper, safer anil more reliable transport service
with a multiplier effect on the growth of the national economy.

In the 1960's emphasis was laid on upgrading cf the principal highway arteries i |
the trunk road system. This was followed by the improvement of the primar
road network through selective bitumenization «f heavily trafficked segments. /.t
the same time feeder roads were constructed tc link these segments.

In the 1970's emphasis shifted towards the (onstruction of feeder and mincir
roads with a view of linkihg new economic areas to the country’s roiid
communication system. Towards this goal, tte main thrust of the 1974-1973
National Development Plan was District Focus fr Rural Development. In line wiln
this, two rural-oriented road development projrammes were initiated. The fir:t
one was the Rural Access Roads Programme (RARP), which was implement::d
between 1975 and 1986 through which 8,13 Km of uniinked farm to mark.:it
roads were constructed using Labour Based m sthods. The second rural—orient: d
programme was the Gravelling, Bridging aid Culverting Programme (GB')
initiated in 1975 which improved moderateh trafficked secondary and mirr
roads to all weather gravel standards using eqipment based methods.

In the 1980's the Government while continuing with these rural-orient:d
programmes realised that the aged bitumen roads and connecting secondi -y
roads had started to deteriorate. Hence ttere was more emphasis on e
reconstruction of the failed bitumen road secti»ns and the improvement of link::d
secondary and minor roads through the Minor Roads Programme (MRP).

Today the classified road network has expancied to about 63,000 Km this being
9,000 Km of paved roads and 54,000 Km of unpaved roads. The unclassifizd
road network has reduced to about 87,00 Km, Despite these tangi'le
achievements, Kenya's road network is now ¢raracterised by poor surfaces of all
types, with consequent effects on service leve s and vehicle operating costs. 71e
reasons for this state of affairs are many >ut the crucial one is inadequ.te
funding for road maintenance commensurat2 to the expanded classified road
network.

To achieve an efficient road transport system the road sector must be reformiad.
In view of this the Government with the assistance of Donors has strategi:ed
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new policies and plans to be pursued in the 1990's and beyond in order tc
achieve a sustainable road sector. Hence the introduction of the local Road
Maintenance Fuel Levy Fund and the implement: tion of the mainly donor fundecl
Roads 2000 Programme and Nairobi — Mombisa Road Rehatilitation Project
(NMRRP). These aim at sustaining basic acces:ibility on a network basis while
supporting Government efforts in other economit. sectors.

1.2 World Bank Cooperation In The Roads Secior

a) Past World Bank Assistance

1. Between 1963 and 1976, the World Bank (WB) under Internationa’
Development Association (IDA) had lent a total of US$ 124.
million to the Government of Ker ya (GOK) for the construction ¢l
about 1000 km of trunk roads and about 7,900 km of feeder.
special purpose and rural access oads. The special purpose roac.:
included tea roads, sugar roads and settlement roads.

2. Between 1976 and 1978 under te first Highway Sector Loan US|
90 million was availed which was utilized for the following:

o Construction of the Limur J-Uplands Road

¢ Strengthening/Reconstruc tion of Uplands-l.ongonot,
Naivasha-Lanet-Nakuru Highway, Nakuru-Timboroa, Mau
Summit-Kisumu and Nairobi-Thika Roads

+ Procurement of equipmer t for road maintenance, the
traffic police and vehicle nspection centres

« Strengthening of the Min stry’s Roads Department
operations through techr ical assistance

+ Development of the High vay Maintenance Management
System

3. Between 1984 and 1988 under the Second Highway Sector Loiin
US$ 45 million was availed which was utilized for the following:

+ Reconstruction of Macha <os Turn Off-Ulu Road,
« Construction of the Ama'a River-Sotik Road
¢ Purchase of Bitumen for maintenance of paved roads.

{b) n-Goin istan

In 1995 the Government of Kenya ne¢jotiated with the World Bank for a
US$ 50 million loan under the credit [ ackage CDA 2812 — KE to finarce
the following ongoing projects:

* Financing of a Pilot Twinning pi oject between the Roads
Department and the Main Roac s Agency of Western Australia. This
is for the transfer of technology, knowledge and experience on
Routine Maintenance, Contracting of Maintenance term Contrac s,
Technical Auditing, Quality Ass rance, Consultancy and Trainin|.
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= Financing and technical assistance for Road Concession and Road
Condition Inventory Survey Studie;

M The World Bank, through the Public- Private Infrastructure
Advisory Facility (PPIAF) has iipproved a grant aid to assist in
the study and developmert of a framework for Road
Concessions in Kenya to cover the following areas:

» Ascertain economic vii bility considering the aspects o"
equity, efficiency, full cost recovery and claim:
settlement.

e Recommend modalitics of implementation including
definition of networl, incorporation of contractin:
principles of Build Operate and Transfer (BOT) or Buili
Operate and Own (1}00), legislation, technical an:
administrative framew jrk or capacity

+ Comparison of the Road Maintenance Fuel Levy Funi
(RMFLF) and Road Toll characteristics; planning.
monitoring and evalu tion criteria.

(it} The Road Inventory Condtion Survey Study is finance:l
through the Nairobi — Mombasa Road Rehabilitation Projert
(NMRRP) with 20% and 80%, portions from the GOK (RMFLF)
and WB (IDA) respectively. This study by the WB approve:i
Consultant — Roy Jorgensen Associates (RJA) is updating tt 2
inventory information on the entire classified road network ar 1
providing Counterpart trainiig in accordance with the 19¢5
strategic plan for the Roads !ector.

Using the Global Positioniig System (GPS) to locate tie
coordinates of the road neiwork and the Global Informaticn
System (GIS) to capture the geographical features of tie
network on digital format, tt e consultant shall produce outpi. s
for maintenance managemeit and road planning purposes.

These outputs shall incude manuals, maps, progr:m
schedules and other hard (opies related to the execution of
the required services by the Roads Department.

c) Plann istan

The following conditions that were stip illated by the World Bank in 199"
before any further loans become effect ve have been fulfilled:
» Establishment of the Roads Wo ks Inspectorate (RWI).
= Government approval of the 1935 Strategic Plan for the Roads
Sector.

Subsequently the under listed plans are bt ing implemented:
1. Roads 2000
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In early 1997, the World Baik accepted to support the
Government of Kenya in im)lementing the Roads 2000
maintenance strategy in 16 distric s through an IDA credit. These
districts are namely; Kisumu, Nyande, Muranga, Maragwa,
Nyandarua, Baringo, Koibatek, Samburu, Laikipia, Kisii, Gucha,
Homa Bay, Migori, Kuria, Rachuon o and Suba.

The total project cost is US$ 36 M llion (with IDA providing US$ 3(
million and the Government of Ke wa providing the balance of US¢
6 million) over a period of 4 years.

Before their undertaking, the 3.0.K confirmed in writing a:
required to the World Bank thzt the Roads 2000 maintenanc::
programme within the World Bar k lending programme was a tor!
priority for Kenya's Road sector.

The three districts of Muranga, I aragwa and Nyandarua are to b
taken over by the French Develof ment Agency.

The Third Highway Sector Project

The Government of Kenya has a'so requested the World Bank fir
financial assistance to support th 2 Third Highway Sector Project ¢ 5
part of the Implementation of the Strategic Plan for the roac¢s
sector.

This Third Highway Sector Proje t will have two components. Tt 2
first component will cover iehabilitation and strengthenirg
projects, which do not require much preparation and can therefo e
be implemented in the first two rears.

The second component will cover Technical and financ al
proposals for the design of the following projects which had bein
evaluated by the Ministry with most being put in abeyance evin
though no agreement has been signed.

Road Sections
Length (Km)

(i) Lanet Molo River (A104) 37.1:
(ii) Molo River- Mau Summit (.A104)
20.0
(iii) Mau Summit- Makutano (£ 104) 20.0)
(iv) Makutano ~ Timboroa (A: 04) 20.)
(v) Nakuru - Mogotio (B4) 38.)
(vi) Mau Summit — Ahero (B1)
112.0
(vii) Ahero - Kisumu (A1)
27.2
(viii) Kisumu-—Yala (Al)
43.6
(ix) Kisati Bridge (Kisumu) — 4 irport 7.4

Eahriare 20004
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(x) Machokos Turn Off-Ulu (A109 30.0
(xi) Ulu-Sultan Hamud (A109)
24.0
(xii) Nairobi — Limuru — Kamandur: 31.0

(xiii) Thika — Kamae - Magumu

70.0
(xiv) Mutwot - Chavakali
77.8

{xv) Leseru - Kitale (B2)

54.5 :

(xvi) Kisumu — Kakamega - Kaburegu (Al) 93.7
(xvii) Makutano - Samson’s Corner B6) 69.4
(xviii) Karatina - Kutus (C74) 28.8

(xix) Kutus - Kirinyaga (C73) 8.8

Total 813.2

Design consultancy activities on tt e following projects are ongoing
under World Bank credit package DA 2812 - KE.

Project Name Consuitant
Remarks

(i) Lanet-Nakuru-Timboroa Gibt: (E.A)
Ongoing
Nakuru-Mogotio

(ii) Machakos Turn off-Ulu-  Nor Zonsuit Desigr
(i) Mau Summit-Awasi Geoprogetti/
Ongoing

Kisati Bridge {Kisumu)- MECE

Airport

Strategic Choices for Comme rcialization of Plant and
Equipment Pool:

A request for financing of propcsals to undertake a planned stuily
to provide clear recommendatioc 1s on the options which are like y
to achieve the objectives of th¢: Government for the provision »f
plant and equipment services to the road sector throuih
restructuring of the Mechaniczl and Transport Department hiis
been presented to the World Ba 1k for financing.

Suppiementary Credit and v vo-year extension of credit
package CDA 2812-KE

The Ministry through the Treasury formally requested for 1he
existing credit to be extended Jy two years by the IDA and fo' a
supplementary credit of about {IS$ 10 million of the credit packi ge
CDA 2812 - KE to be used fo- the Reconstruction of the 35 "'m
Maiji ya Chumvi-Miritini section >f the Nairobi-Mombasa Road. "he

Cabrrrans 2008
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1.3

1.4

section was extensively damaged by the El Nino induced rains in
1998,

Treasury has also requested IDA 10 consider providing funding for
the Design Review, Supervision Consultancy and Rehabilitation by
Contract for other critical sections of the Nairobi-Mombasa Road: -

(i) Bachuma Gate - Maii ya Ct umvi
(i) Miritini-Saba Saba
(i)  Nairobi Airport Turn Off- N achakos Turn off

However some intervention meas ires are ongoing in the first twc
sections with funding from the local RMFLF,

Donor Support

Donor representatives from various agencies inc luding CIDA, DANIDA, DGIS, EC,
KFW, SDC, SIDA, USAID, ADB and the Worll Bank are currently supportini
several activities in the Kenyan roads sector in live with the 1995 Strategic Plan.

The Donors provide support in the following are as:

* Rehabilitation of high priority feeder roads i1l the districts

« Rehabilitation of Priority Trunk roads within the Northern Corridor particularl:
the Trans —Africa Highway

¢ Updating of the Road Condition Inventory

« Training of MORPW technical staff and labo ir based contractors (for spot
improvements and routine maintenance)

¢ Consultancies for training and support to thz districts and headquarters in
supervision and management of the works

» Purchase of important vehicles, tools and e juipment to enable
implementation of the projects

+ Mobilisation towards sustainable Road Coniessions

Funding Agency

The project is to be jointly funded by the Gosernment of Kenya (GOK) ~ 20 %
and the World Bank (WB) — 80% of this 60% will be Foreign and 20% while ' ili
be Local.

The WB has showed a positive response towards availing supplementary cre dit
for the Reconstruction and Rehabilitation of the 35 Km Maiji ya Chumvi-Miri ini
section of the Nairobi-Mombasa Road.

The WB also indicated that the following fran ework would act as an incentive to
their expedience of this initiative:
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1.5

1.6.1

(a) Demonstration by the MOR&PW that the overlay of the 54 Km Bachuma Gate
- Maji ya Chumvi and Miritini — Saba Sab. sections would have residual
strengths designed to provide 15 year ani 10 year minimal design life
respectively.

(b) Provision by the MOR&PW of an implementat on programme for approval.

(¢) Procurement of Consultancy services by th: MOR&PW to develop an Aids
Awareness/Prevention Program for the Niirobi — Mombasa Road as ¢
Supplement to the in-house efforts within 1he Ministry and through specia
provisions in its standard Contracts to disserr inate information on the same.

(d) In addition, the GOK is expected to provide adequate funds for subsequen:
routine and periodic maintenance.

The Environmental Impact Assessment Ne ad

Section 58 of the Environmental Managemen: and Coordination Act of 199
requires that ail projects listed under the second schedule be subjected ti
Environmental Impact Assessment. Roads maintenance and rehabilitatio
activities are categorised under the transportati>n thematic area hence the nee:l
for the Environmental Impact Assessment (EIA)

Environmental Impact Assessment refers to th. critical examination of the likely
effects of a project on a particular environmen: and subsequent identification «f
mitigation measures required to ensure sound £ nd sustainable development.

The EIA for the Reconstruction and Rehabilitation of the Maji ya Chumvi-Miriti i
section of the Nairobi-Mombasa Road will cipture all generic environment il
impacts and propose effective mitigation meast res.

WB Requirement

Before the WB can facilitate the Project the f)llowing Pre-Appraisal studies a'e
required to be carried out:

+ Economic Feasibility Study

The Preliminary Economic Evaluation 1eport has been done and is now
under review.

+ Environmental Impact Assessment £ tudy

In accordance with the WB’s environm::ntal guidelines, this project falls in
category B. The 1999 Kenyan [nvironmental Management and
Coordination Act require that an EIA should be carried. The findings of
this study will be integrated in the proj2ct appraisal to control the adve: se
environmental effects and ensure sustz inability.

The Preliminary Environmental Impact Assessment report has been do e,
review by the Bank and, their commen s incorporated. The compositior of
team of experts involved in the EAI is :ontained in Appendix 7 this repuirt.
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« Pre-Contract Engineering Services

A Pre-contract Preliminary Engineering De sign and Tender Documentation
has been done and is being reviewed. Thi; incorporated the following: -

1,
2
3
4.
5. Computer aided desigr and plotting of the existing an¢

o

7.

Road condition inventoly

Materials investigation

Present and historical raffic fliow analysis
Topographical survey

proposed road alignme nts
Determination of a ten ative bills of quantities
Estimation of the contiact cost

1.5.2 Objectives of the Environmental Impact A: sessment

The EIA study address the following objectives:

¢ To collect baseline information from the >roposed rehabilitation road

project

» To assess the negative environmental ar d social impacts likely to be
caused by the project activities.

¢ To develop and suggest the necessary niitigation measures to address tt.2
negative environmental impacts.

s To develop a workable Environmental Management Plan (EMP) including:

- Appropriate institutional arrangements to implement and
monitor mitigation meas Jres;

- Cost implications of the nitigation measures and
monitoring;

- Capacity building and cr 2ating awareness amongst the
target groups in order t effectively implement the proje.t
EMP

Cnbhesrams WiA
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CHAPTER 2

PROJECT DESCRIPTION

2.1

2.2

2.3

General

The Nairobi — Mombasa Road Rehabilitation Prcject aims to improve this major
link of our classified roads. This will enhance the performance of our roac
infrastructure thus promoting economic growth :hrough improved transportatior
and access. The Project will also create empicyment opportunities to the loca
population making a contribution to the natioral poverty eradication strategy
The routine road maintenance as emphasised by the 1995 Strategy Plan for the:
Roads Sector is crucial for the general improrement of the road network to
maintainable status. It is more cost effective t¢ maintain the roads on a regula
basis than to construct/reconstruct. There is therefore need to prevent th::
concentration or accumulation of water on the roads which is usually the mair
problem causing serious damage to the road swrface and erosion to the off-roa:
environment. Thus the maintenance of draitage infrastructure such as sid:
drains, culverts, drifts, mitre drains and artificial waterways is of paramour:
importance in protecting both the road and its s urrounding environment.

Scope of the Project
The main scope of the project comprises the fol owing:

¢ A technically sound and economically viable design and tender documentaticn
for the Reconstruction and Rehabilitation »f the Maji ya Chumvi ~ Miritiri
section of the Nairobi — Mombasa Road, to over:

b) Review of the existing data on the proposed road

) Collection of physical, socal, economic, environmental ar
operational data necessary in the design of the project

d) Preliminary engineering ;urvey, materials sourcing ard
design work for the optirial alignment in accordance wi h
local standards including p eliminary cost estimates

e Procurement of Consultancy services for lesign review and supervision of
works

» Procurement of Contracting Services throu¢ h open tenders.

o Project audit.

» Institutional strengthening through correlzted training of Roads Department
Staff

Project Justification

The East and Central African region as a whao e will benefit from the WB fund:2d
Nairobi — Mombasa Road Rehabilitation Proji:ct which is being implemented in
Kenya. The WB through the IDA has committe d financial support for this proje:t.
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2.4

2.5

Kenya being a country of diverse geographital regions requires access anii
improved roads between high agricultural potetial areas and the low potentie
areas. This will be very important in the redistrit ution of surplus food products ti:
markets in other regions of the country experier cing deficit.

In addition, tourism is another important econor1ic activity in this region. The
neighbouring Taita — Taveta district houses the Tsavo National Park, one of th:
most important National Parks in Kenya with rich wildlife resources. Wildlife -
based and Beach tourism are key foreign exchange earners in this country an |
hence the maintenance of an efficient road netvork is critical for improved acces:;
and communication. The long overdue recons! ruction of the Maji ya Chumvi -
Miritini section of Nairobi — Mombasa Road Rehabilitation Project is to b
implemented at this crucial time when the country is adopting aggressivi:
strategies of economic recovery and growth. 1t will also make a positive impart
on the current Government poverty eradication strategy.

The World Bank has already supported the stiategy with positive achievemen's
such as in the newly opened Mtito Andei - Bacl uma Gate section. EU is financir 3
the Mtito Andei — Sultan Hamud Section cur ‘ently under rehabilitation. Othir
donors who have either agreed, supported cr are considering to support ti2
strategy include the NDF Norwigian Developme it Fund.

Project Objectives

The proposed Nairobi ~ Mombasa Road (Part >f A109) Project will address tie
following:

rehabilitate and strengthen Kenya’s main ro.id network

» improve the efficiency of the transport system in order to support econonic
and social development through effective m: rket integration

¢ enhance the effective maintenance of classified road network to an econonic
level of serviceability and increase mobility :hrough reduced vehicle operatii'g
costs and travel time and/or costs.

o safeguard the only feasible road connection between the Port of Mombasa a d
other parts of Kenya thus ensuring all weatlier accessibility with high potential
agricuitural areas and creating an integrated road network

e provide employment opportunities to the local population and alleviate poverty
during the implementation and maintenance
e enhance Kenya's export-oriented growth striitegy and external trade relation

Road Maintenance and Rehabilitation Ac ivities

Road Maintenance can be divided into routi'e and periodic activities. Routine
Maintenance involves activities such as gracing, grass cutting, drain cleariig,
shoulder repairing and pothole patching. These activities are executed annu:lly
depending on weather conditions.

Periodic maintenance are activities typically scheduled over periods of seve-al
years and include resurfacing, bridge repairs flood damage repairs, emergeicy
maintenance after major failures associated v ith rains as well as regular upk:ep
of road signs and safety features.
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(vii)  Miritini — Saba Saba
Its periodic maintenance is ongoing usin finances from the local RMFLF.

2.7 Merits and Demerits of the Project Implen ientation Strategy

The NMRRP shall adopt a combination of both € juipment-oriented and labour-
based techniques with various merits and deme its.

2.7.1 Merits
The merits shall be as follows:

Cost effectiveness and road safetyEmploym :nt opportunities

Shorter task compietion time frames

Local capacity building in improved skills

Community ownership of the project as inst gated by the stakeholders’
meetings.

Improved accessibility and communication

Enhanced access to social amenities

Improved linkages between market/busines s centres/agricultural areas and
the network as a whole.,

Efficient utilization of local resources and fo -eign aid.

Minimal ecological disturbance.

Better quality of works due to more efficient drainage controls.

Easier handling of difficult terrain, reduced sehicle operating costs and trave
time and/or costs.

Less stringent supervision during maintenaiice or defects liability period.
Ability or versatility to utilize either manpov rer or equipment as and where
necessary.

2.7.2 Demerits
The demerits shall be as follows:

Minimal ecological degradation

Accidental spillage of fuel and lubricants

Minimal Soil Erosion

Habitat Disturbance in the re-alignment

Time loss due to inevitable mechanical bre ikdowns
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2.6

Road Rehabilitation is different from mainter ance in that it involves more
substantial intervention to strengthen a roac, repair structural defects ant
restore the road to its initial condition. Rehabiliti tion is usually applicable when
road has deteriorated to an unmaintainable stat:, as is the case with the Maji yi
Chumvi —Miritini section of Nairobi — Mombasa Rad.

Overall Plan and Prioritization Criteria for :he Rehabilitation of Nairobi
Mombasa Road (A109)

The MOR&PW has drawn an overall plan for tie improvement of the Norther:
Corridor and adjoining road sections including Nairobi - Mombasa road. This plai
which was submitted to the International Development Association through the:
World Bank is highly dependent upon donor {unding. Its priorities include th:
maintenance of the maintainable road natwork, reconstruction of th:
deteriorated network and construction of links where their absence poses ar:
impedance to development.

The Nairobi — Mombasa Road plays such & crucial role in Kenya's overall
transport and economic system that its rehabilit stion and/or strengthening shoul
be of the highest priority in Kenya's roads sector strategy. The Nairobi -
Mombasa Road Rehabilitation Project (NMRRF) is envisaged as a coordinate:]
approach to improving the northern corridor an'i can be divided into the followinj
homogenous links:

0] Nairobi Airport — Machakos Turn Off
This section is heavily trafficked and is in dire need of urgent interventic A
to check its rapid deterioration.

(i) Machakos Turn Off ~ Ulu
Though the design of its rehabilitation i+ part of the WB funded Package 3
Design studies (Third Highway Secior Loan), eminent rutting ard
pavement cracking is now evident on some sections. This section wiis
reconstructed under the WB Second highway Sector Project in the ea:y
1990's,

(i)  Ulu — Sultan Hamud
The reconstruction of this section stil in a serviceable condition wis
funded by the GOK in the mid 1990’s ¢ nd its rehabilitation is also part of
the WB funded Package 3 Design studi¢ s (Third Highway Sector Loan).

(iv)  Mtito Andei — Bachuma Gate
Its rehabilitation has just been comple :ed using finances from the Wor'ld
Bank through the IDA.

(v) Bachuma Gate ~ Maji ya Chumvi
Its periodic maintenance is ongoing usig finances from the local RMFLF,

(vi)  Maji ya Chumvi — Miritini
This is still a major primary constraint on this route since the works here
have not been committed. The design for its rehabilitation and tendering
process for consultancy services for the: design review and supervision iire
ongoing. Finances for the rehabilitaticn contract are expected from 1he
World Bank.
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CHAPTER 3

3.0
3.1

3.1.1

3.1.2

3.1.3

PROJECT SETTING
Natural Environment

Location and Extent

The project road is a 35.3 Km section of th: international trunk road A10!
located in the Coast Province of Kenya. This is tn the Trans African Highway anu:
forms part of Kenya’s principal arterial highway connecting the Port of Mombas::
with the Capital of Nairobi and major national iind international centres. In Eas!:
and Central Africa, the road forms part of oie of the two corridors servin
Northern Tanzania and the landlocked countres of Sudan, Rwanda, Burund .
Democratic Republic of Congo and Uganda amongst others. Its improvement i;
therefore of both international and national sign ficance.

It starts on the boundary of Kwale and Kilifi Districts at the Maji ya Chumvi Rive -
Bridge runmning in a South easterly directior through the urban centres «f
Mariakani and Mazeras to end at Miritini about . km beyond the boundary of Kilili
and Mombasa Districts. The Maji ya Chumvi Eridge and the Miritini end of th:
project are about 48 Km and 12 Km respective y from the Saba Saba Junction «f
Roads A109 and B8 within Mombasa Town. It |ies between Latitudes 00° 50’ ari
02° 05’ South and Longitudes 35° 58" and 36° 05° East, traversing through
Kaloleni and Bahari divisions of Kilifi district and Changamwe division of Momba:s a
District.

A Copy of the location map highlighting the prioritised road section is attached iis
Appendix 2.

Climate

The Project area lies within the tropics and exjeriences sunshine throughout t'e
year. It is generally hot and humid with an ¢ verage relative humidity of 60%.
The minimum temperatures range between 22'C and 25°C in the coolest montl's
of June, July and August while the maximum emperatures range between 26'C
and 33°C in the hottest months of December, 1anuary and February.

The rainfall has a distinct bimodal pattern. T e long rains occur between Ag:il
and June with a peak in May while the short rains fall from October to Decembsr.
The average annual rainfall varies from 500nim around Maji ya Chumvi in e

.....

Topography and Geology
The setting here is diversified and can be iivided into three major physiral
features. These are the coastal range, the foot plateau and the coastal plain.

Starting at 177m above sea level (a.s.l) at Ma i ya Chumvi, road climbs gently to
reach its highest elevation of 217m a.s.l at Kn 3+300 in the Simba Hills witlin
the Coastal range of Sandstone hills.

To the east of this Coastal Range it traverses through the foot plateau, whict is
characterized with slightly undulating terrain L pto Km 28. The surface of the fi.ot
plateau is traversed by a number of dry watel courses and seasonal streams w th
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3.14

3.1.5

3.1.6

3.1.7

3.1.8

underlying Jurassic sediments of shale, sandston::s and clays. From Km 28 to Km
33 the terrain rolls towards the beginning of the Zoastal plain or belt.

Between Km 33 and Km 36 within the Coastal [ lain, the terrain is generally flat
reaching 63m a.s.l at Miritini. Across this plain .ire several creeks and estuaries
resulting in swamps that form part of the Athi catchment area. These swamps
are well endowed with mangrove forests prese iting great potential for marine
culture. Mainly marine and deltaic sediments are found here including coral
limestone, marble, clay stones and other alluvial deposits that supporl
agriculture.

Water Resources and Drainage

Most of the project road lies in a zone of arid ar d semi arid land. Here water is &
scarce commodity except near Miritini where perennial fresh water spring:
provide good quality water for domestic use and irrigation purposes.

The only river that crosses the road is the Se: sonal Maji ya Chumvi river. The:
area abutting the road between Maji ya Chumv and Mariakani drains westward
into the Maji ya Chumvi River while that betwen Mariakani and Miritini drain:
eastwards into the Kirumbi River.

Vegetation

This is mainly tropical savannah grassland with scattered acacia trees and othe -
stunted shrub.

However near Miritini are pockets of Mangrov2 forest and Coconut Trees with
natural forests such as the sacred Kaya Forest fyund further inland.

Wildlife
Various types of wildlife in the Tsavo Nationa Park in the neighbouring Taiti-
Taveta District are an attraction to tourist locall r and internationally.

The nearby Arabuko Sokoke Forest also harjours many rare species of wid
animals and birds that attract tourists and resi:archers to Kilifi District. A unique
project by the National Museums of Kenya on butterfly rearing by communitii's
around this forest is a major foreign exchange arner. There is great potential f.r
expansion of this project since these hutterflies are reared for export purposes.

Cultural Resources

The cuitural entertainment of nine sub-tribes o ' the local Miji Kenda community is
a cultural resource in itself, which can be etonomically exploited fully for tie
benefit of the district and the country at large.

Forestry

The pockets of mainly privately owned or frust land forests found here ire
diminishing rapidly due to the rampant felling of trees for charcoal burniig
activities that do not incorporate re-afforestaion. Some of the traditional Kava
forests have now been gazetted to protect thiem in addition the Environmenial
Management and Co-ordination Act of 1999 e npowers the National Environment
Management Authority (NEMA) to prosecute any transgression om the Kaya or
any other gazetted forests. The Forestry department and NEMA (Compliance &
Enforcement Dept.) are currently closely co-crdinating their activities to ensi.re
such transgressions will not occur, or if they do, will be met with conceri:ad
action.
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3.2

3.2.1

3.2.2

The rehabilitation of the road project is on an existing alignment; hence the
potential impacts by the road works will not affec: these forests.

The main products of these forests that serve as a source of income for the local
community include wood fuel, charcoal, buildin¢ poles and timber for furniture
and boat making. In particular the Cassuarina species are in high demand for
building and roofing of the famous Makuti structi res in the beach hotels.

To safeqguard these forests from destruction, fi rmers are being encouraged t¢
practise agro-forestry but the response is poor. In an effort to disseminate
information on agro-forestry and provide the 1lecessary tree seedlings to the:
farmers the Forestry Department has establisheil 8 (eight) forest stations in Kilifi
District. Two of these (Gede and Jilore) are mainly for forest development. Ths
department is also encouraging the estabishment of private nurseries:
intercropping with trees to assist in soil consetvation; use of leaves for anime
fodder, mangrove bark for leather tanning and roots for medicinal purposes;
chemical treatment of gum posts for fencing intead of indigenous trees; use ¢
improved sawing methods and development of i nproved charcoal kilns.

Currently the forest based industries are meagr 2 which if enhanced can produc:
enough wood for local consumption, geneate employment for the iocil
community, earn foreign exchange, raise the iicome per capita thus ultimatel
improving living standards of the locals. As the jopulation increases, there will b2
need to increase the awareness on the necessity of preserving the scarc:2
indigenous forests and planting more trees for i \dustry support.

Socio-Economic Environment

Population Trends

Population is a major resource that provides inaut to industry. The population f
Kilifi district where most of the road lies is about 700,000 people. The district hi's
five divisions of Bahari, Kaloleni, Magarini, Maarafa and Ganze. Bahari ard
Kaloleni Divisions that abut the road cover an area of 21% of the district bt
jointly comprise of 66% of the population most of which is settled in tle
argricultural areas and urban centres of Mariak ini and Mazeras.

Similarly, the neighbouring Changamwe division at Miritini in Mombasa disty.ct
has about 25% of its districts’ population. This dense population is due to its hi jh
agricultural potential. These serve as indicatcrs of the rural-urban migration of
the local inhabitants in search of better econoric activities.

The Mombasa - Kisumu railway line runs aloagside the road to the right hand

side. Notably the corridor in between the railw ay line and the road is uninhabit 2d
except in the urban centres.

Economic Activities
Though most of the land here is trust-land, tt e districts have a rich developmnt
potential from which they can develop if optim ally exploited.
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» Agriculture and Livestock

This region is a high agricultural potential zor e. Traditional crops grown here
are simsim, maize, coconuts, cashew nuts. tomatoes and cassava. The
natural grassiand provides fodder (which is s ipplemented with Napier grass)
and legume leaves for zero grazing purposas. Other crops grown include
Sorghum, cowpeas, sweet potatoes, suiflowers, chillies, vegetables,
bananas, bixa, mangoes, paw paws, avocados and sisal.

Animal husbandry particularly goat keeping is practiced especially near the
urban centres of Mariakani, Mazeras and Mritini. In the northern semi-arid
parts of Kilifi District, Zebu cattle are also keft.

= Tourism

The wildlife located in nice undisturbed natural environment of the nearby
Tsavo National Park that houses some of the world’s famous hotels attract:
both local and foreign tourists. Here good quality services of internatione
standards are offered which not only gener: te employment and high-incoms:
levels but also provide a ready market for :he locally produced Maasai and
Akamba handicrafts and farm produce espec ally fruits and vegetables.

In the peak seasons more accommodation of similar standards is easil:
available in the neighbouring historic port o' Mombasa and towns of Malindi
Watamu, Kilifi and Kikambala that have several beach hotels. Famous site:
in Mombasa include the Fort Jesus, the slav2 caves along Mama Ngina Drive .
old mosques and commercial buildings in the old port and town and th:
conspicuous elephant tasks on Moi Avenue. The beach hotels not only hav:
beautiful sand beaches but also have excitin g facilities for water sports, scubiia
diving, sailing and deep sea fishing.

Therefore improvement of this crucial link of the communication network in
the area, shall not only earn the abutting districts of Mombasa and Kilifi moi2
revenue but also the country at large.

= Industry

There are several industrial establishments that are agro-based, chemical r
engineering oriented within the road emirons. This is as a result of iis
proximity to Mombasa town and the faily good communication network
hetween Mombasa, Malindi, Mombasa and \airobi.

The most notable of the agro-based ind istrial establishments include t e
Kenya Cashewnut, Tapioca and Bawazir -ruit Processing factories; Malirdi
Ginnery, REA Vipingo and Kilifi vegetablz oil Millers whose products @ e
exported Europe, U.S.A. and other countri¢s.

There are a number of Industrial Establ shments manufacturing chemic. ls
such products as caustic soda, hydroctiloric acid, and dry cells around
Mariakani, rubber products in Kikambala iind purified mineral water such as
Alka Clear and Kilimanjaro Mineral water rom the local frash water sprins.
Women’s groups locally produce the muct sought after Meem natural beal ity
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3.31

soap laced with sap from the medicinal Mwariibaini (Neem) seed and coconut
oil.

The Engineering establishments include the [1abati Rolling Mills, Kalu Works
Ltd. and Steel Makers Ltd. The Mabati Rollin j Mills produce cold rolled steel
as raw material for manufacture of roofing ircn sheets and furniture while the
Kalu Works and Steel Makers Ltd. manufactu e aluminium and steel products
respectively. All these firms depend on impor :ed raw materials brought in via
the port of Mombasa and require a good :ommunication network for the
success of their operations.

Other industrial sub-sector activities inclucle textile and fish processing,
tanning, baking and confectioneries anil cement production. Paints,
cosmetics, glass, plastics, tiles, iron sheet;, aluminium circles, bolts, coi
springs, steel, sheets, wire nails and petrole 1m products amongst others are
also manufactured for local consumption.

In line with the stringent policies of the Str ictural Adjustment Programmes.
the scarce public resources are being expen led on infrastructure and relate:!
services in a bid to provide a conducive ewironment for the efficient an:
effective operations of the private sector. This is vividly depicted in thi:
coastal region where this has resulted into the creation of the Exporl
Processing zone, Improvement of the Kinya Ports Authority and pric:
decontrol on many industrial products.

Mining

The active mineral and quarrying in this re jion are, lead mining at Kinagoii
Hills; lead and barium mining at Vitengen ; salt at Gongoni and Fundissi;
ferrous sand at Ras Ngomeni; dimensional stones at Pangani, Ziani ani
Kisusu Hills; building stones, both Coral and Ballasts, at Kilifi, Roka, Bofi;,

Mtondia and Kokotoni; sand and limestor e in various locations; shales it
Nguu Tatu and Clays for tiles and bricks at | iritini.

Some of the mineral extraction such as mircury in the Arabuko Sokoke his
been stopped because of the open ca't method being used which s
detrimental to the environment. in addiion sand exploitation has bein
constrained by the detrimental effect of collection such as endangerinig
indigenous forests, destroying sand beache ; and disturbing the ecosystem.

Current Environmental Status of the Prio itized section as at the visit »f
the team of Experts

During the visual inspection of the road, a general assessment of the rcid
operating conditions was done. The road ha; failed, as it now appears to e
beyond economic routine maintenance and rec uires reconstruction.

The Existing Cross Section

The ditch-to-ditch distance is approximately : Om, with the average carriagevay
width of 5.8m with 2m shoulders. The shouiders are not clearly defined #nd
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3.3.2

3.3.3

3.34

have uneven gravel or earth surfaces with a vegztation cover in some sections.
Similarly there are no clearly demarcated bus bay ;.

However around Marijakani the shoulders have be 2n widened to about 3.0 m over
a cumulative length of about 1.5 Km between the town and the junction to
Mariakani barracks. These act as temporary pirking or waiting bays for the
Mariakani weigh bridge with clouds of dust being normal here.

The Vertical and Horizontal alignments

Whereas the first 28 Kms has mainly horizontal straights and gentle curves that
can be easily realigned should the need arise, tt e last 7km of the road traverses
an area of restrictive terrain. In the latter secticn the carriageway runs through
alternate cut and fil embankments demarcated oy several horizontal curves anc
subsequently has limited sight distances.

The vertical alignment has a flowing sequerce of curves and tangents all
through. Except for the last 7.0 Kms towards |Miritini, most of the road level i
below the existing ground level and therefore prone to drainage failure. Othe-
than economic constraints there are no other envisaged limitations to reviewin;
of the vertical alignment.

The Road Surface Condition

The road has excessive deformations making t1e routine maintepance attempt
by the local resealing unit futile. There are rut;, deep cracks, alligator cracking),
massive potholes depicting base failure and loss of camber on most of th?
pavement area.

There are washouts in areas where the road is submerged and also wherever tt 2
water table is high. Here the damage has extended into the sub base.

With exception to the 2km stretch within Mariiikani Township where flush kerl.:s
restrain the carriageway pavement, the road ec ges have all given way.

The Drainage system

The drainage system here appears to be nn-functional and has complete y
failed.

3.3.4.1 The Maji ya Chumvi Bridge

This bridge that measures 35m in length axd 6.2m in width is a compos te
construction of concrete columns that support steel girder beams upon which the
concrete deck lies.

The steel girder beams are rusted and the <teel reinforcement for the deck is
exposed along the underside particularly belween the second and third pie s.
The abutment Maji ya Chumvi towards and he first pier from Maji ya Churnvi
side each have a distinct singular crack about Lm below the deck.
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There are scanty remains of what were once :juardrails as these have been
knocked off on both sides of the bridge.

3.3.4.2 Other Minor Structures

Most of the water crossing structures are size €00mm diameter concrete pipes
and a few size 2.4m x 1.2m box culverts. These are inadequate as is evident by
siltation, overtopping, severe and deep cracks a: joints, broken outlet and iniet
structures and disintegration into potholes at the:e locations.

This situation is worsened by the existence of 'ieveral junctions without access
culverts to new developments. There is therefoie dire need for additional cross
and access culverts.

3.3.4.3 Drains

3.3.5

3.3.6

All the side, mitre, catch water and culvert outiall drains are silted and coverec,
entirely in vegetation. The numerous marsliy tracts adjacent to the roac
between Km 13 (Mariakani town) and Km29 (Mazeras town) compound thi:
problem further.

Road Furniture

Except for the Mariakani Weighbridge and Polic : Station sign and a few privatel
installed signs, the entire road is completely de roid of traffic signs, marker post;
and road markings.

Guardrails are non-existent due to not being in tially provided for or having been
knocked down by vehicles over the years.

Traffic flow

A climbing lane is needed between Km 26+80) and Km 30+800 where the lorg
steep longitudinal gradient causes a conside able increase in vehicular speid
differences.

The normal flow of traffic is interfered with etween 3.00 P.M and 12.00 A M
when the queue of heavy trucks occupies up to 2 Km length of road near t'e
Mariakani Weighbridge. This leaves only one ane for both the Mombasa bou d
and Nairobi bound traffic hence the need for a parking lane here.
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CHAPTER 4

4-0

4.1

4.2

4.3

LEGISLATION, POLICY AND INSTITUTIONAI FRAME WORK

The policy, legal and institutional framework listed in this chapter specifically
relates to the road sector.

International Conventions and Treaties

The applicable international conventions and trea ies are as listed below:

« The Ramsar Convention on wetlands (1971, of international importance is
reminiscent as the road network traverses ti rough wetland areas within the
study area. It emphasised that storm wate drainages at stream crossings
should be well planned to reduce frequen:y of flooding and to enhance
surface flow and groundwater recharges.

« The Convention on Biological Diversity (1392) is important because the
programme activities impact on flora and faina. It mandated that routing of
roads be done in accordance with physica plans that had been preparec
taking into account the uniqueness of various ecological zones while avoiding|
the environmentally sensitive and geoclogicall 7 unstable areas.

* The Cites convention on Trade of Endange red Species {1973) is importan|
because the roads sector facilitates movenent of the animals and plant:
species or their product prohibited under thi;; convention.

» The Basel Convention on the control of trans-boundary movement ¢~
hazardous wastes and their disposal (1989).

World Bank Policy

As part of the impiementation of the strategc plan for the roads sector, tt=2
World Bank in line with its IDA policy agreed to give financial support to the Thii3
Highway Sector Project. Under the World Eank CDA 2812 KE credit for tl2
recently completed Bachuma Gate-Voi-Mutite Andei section, the Government f
Kenya has requested for supplementary credit ‘o rehabilitate the Maji ya Chumvi-
Miritini section of Road A109.

National Legislation Policies

The Traffic Act CAP 403 of the Laws of Kenmya — Section 91 of this Act declaris
it illegal to erect any structure or interfere w th road reserves.

The Wildlife Conservation and Managemen: Act, CAP 376 — Improvement of
the road network within the proposed Rift \ alley Province is likely to endaner
animals crossing the road. This is due to tie fact that districts such as Narik,
Kajiado and Trans Mara are major wildlife areas. Improvement of the rcad
network will positively enhance tourism and improve the local economy arol ad
and within the network
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4.5

The Forest Act, CAP 385 of 1989).
The Water Act CAP 372,

Agriculture Act CAP -~ the road sector once imjiroved will enhance accessibility
and marketing of Agricultural produce

Public Health Act, CAP 242 road rehabilitaticn and maintenance works are
likely to pollute the drinking water sources re: ulting from oil spillages but will
facilitate speedy movement to the health facilit es.

The Kenya Roads Board Act, 1999. This Ac. encourages participation of all
stakehoiders in the road sector during plar ning, design, construction anc
maintenance. Once the provisions of main Act are adequately implemented.
Ownership and sustainability will be ensured.

Environmental Management and Co-ordinatior Act 1999. National Environmenl!:
Management Authority (NEMA) as an instituti )n was established by the Act to
supervise and coordinate Environmental Minagement in Kenya. Its mair
responsibilities should hinge on monitoring the state of the Environment.
advising the National Environment Committe: and the Government on issue::
of Environmental Policy and Legislation; Coordination and harmonizini.
environmental Sectoral interests; promoting the integration of environment::
concerns in development, planning, overseeir g compliance with environmenti
laws, regulation, impact assessments aw standards; and promotin
environmental education and awareness. This Act empowers stakeholde
participation for sustainable management of he natural resources. It calls fc -
Environmental Impact assessment (EIA) {1inder section 58) to guide th:
implementation of environmentally sound dccisions. It is under this section
that the current study is being undertaken.

National Development Strategy

The National Development Strategy was formulated on realisation thi:t
Development was taking place in Urban Cenres alone leading to rural-urbiin
migration. This led to the situation where the oid and sickly people were left in
the villages while the young people went to Urban Centres in search of
employment for better facilities and living stanc ards.

To reverse the trend, District Focus for Fural Development Strategy wis
formulated se as to take development closer t¢ the rural areas and enable peoj.le
at the grass roots make decisions to govern tt eir livelihoods and also particip:te
in decision making.

Currently the approach in force is a combinatic n of the above two strategies.
Institutional Framework
The Ministry of Roads and Public Works consists of several departmeris,

However, the Roads Department is the key player in the implementation of rc ad
works activities. The Organ gram given in Table 4.1 on subsequent pa;es
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illustrates the institutiona! framework of the Miiistry of Road Public Works &
Housing and Road Department in particular.

4.5.1 Project Implementation Strategy

Kenya Roads Board Act, 1999 established the Keiiya Roads Board whose purpose
was to manage the Road Maitenance Levy Roaac Fund (RMLF), oversee the road
network in Kenya and thereby co-ordinate its levelopment, rehabilitation anc
maintenance. The Board is also the principal atlvisor to the Government on all
matters related thereto. The Act provides for the participation of all stakeholders.
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4.5.2

KEY: -

SSE  -Senior Superintending Engineer SPE  -Special Programme and
Environment
SE -Superintending Engineer AE -Assistant Engineer

ALEU -Axle Load Enforcement Unit
CMTE -Chief Mechanical & Transport Engineer

CSE  -Chief Superintending Engineer (SE  -Chief Structural Engineer
CEE  -Chief Electrical Engineer (A -Chief Architect

TA ~Technical Administration "EU  -Traffic Engineering Unit
RS -Road Safety Unit ) -Bridges

C -Construction N -Design

P -Planning i1 -Maintenance

E -Engineer "R -Trunk Roads

FR - Feeder Roads P - Unpaved Roads

R2000- Roads 2000 'ME  -Chief Materials Engineer

Staffing Levels of the Roads Department

The current staffing level of the entire Roads Dep: rtment is sufficient to coordinat»
and oversee the relevant Consultancy Services and “ontracted Civil works for smoot |
implementation of the Project. However, there is need to built capacity, equip anl
fund the newly formed Special Programme Envitonmental and Social Unit of it
Planning Branch to enhance performance.

A senior Environmentalist has been seconded from National Environmerit
Management Authority (NEMA) to the Ministry of Roads, Public Works & Housini,
Department of Roads to offer Technical Guidance to the Implementing Engineer:.
This expert is working with Roads Engineers to incorporate environmental aspects A
to roads activities and operations. However, this Lnit needs to broaden its manda' 2
to address both environmenta! and social aspzacts resulting from road sectir
activities. It is proposed that the unit be named as the Environmental and Sociil
Unit.
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CHAPTER S5
5.0 ENVIRONMENTAL IMPACT ASSESSMENT
5.1 General

Environmental Impact Assessment (EIA) is becorring increasingly important in
guiding environmentally sustainable decisions. Sinci: environmental impacts from
road developments are quite common, such projects «hould be subjected to EIAs.

This chapter analyses the potential impacts of the p oposed road rehabilitation and
maintenance of the Maji ya Chumvi section of Road A109 in the Coast Province of
Kenya. The Potential Impacts are derived from the roads rehabilitation and
maintenance activities discussed in chapter 2 and the baseline information contained
in chapter 3.

5.2 Impact Assessment Process

The Impact Assessment Process which was pirticipatory in nature involved
stakeholders including amongst others: the Coist Provincial Roads Engineer,
Materials Officer, the Mombasa District Work Office- and Roads Officers, the Kwale
and Kilifi District Roads Engineers, the Officer n Charge - Mariakani (A109'
Resealing Unit, the Danida Project Coordinator anil Equipment Advisor, the Likon
Constituency Member of Parliament, the Mariikani Location Chief farmers
businessmen and transporters.

5.3 Identification of Environmental Impacts

In order to identify the potential positive and ne¢gative impacts, the study tear:
ensured that many stakeholders were involved in he exercise. Scoping discussior;
were held with the various interested and affectec parties within the road environ
during the fieldwork. In these discussions held ¢t the Provincial Works Offices -
Mombasa and the Mariakani Chief's office key ervironmental concerns relating 1
road maintenance and rehabilitation activities were raised.

A guestionnaire whose copies were circulated to th 2 stakeholders was used to obta n
further information from the stakeholders. The ri:sponses here were very positive
with samples of these attached as Appendix 4 and the predominant responsi's
attached as Appendix 5. The study team verified ' he scoping information by drivirig
along the Maji ya Chumvi — Miritini section of Road A109 and making physial
observations.

The potential impacts of the Maji ya Chumvi — Mir tini Road Rehabilitation Project full
under two broad categories of Bio-Physical (Natural) and Socio-Econon'ic
environments, The experts used the matrix in Table 5.1 below to analyse these
impacts. Project activities are listed in the ¢olumns while the environmeral
parameters are reflected in the rows. Through br: instorming sessions and use of 1he
road sector checklist contained in the Kenyan EIA draft quidelines and administrat ve
procedures, potential impacts were identified.
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The identified potential impacts were rated as postive or negative, These were
further subjectively quantified as low (*), medium (**} and high (***) respectively.
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5.4 Road Rehabilitation and Maintenance Potential Impacts

5.4.1 Negative Impacts

Soil Erosion

Disturbance of water flows

Water pollution by oil spillages and contamitation from raw concrete and
fragments of demolished structures

Traffic disruption

Noise, Gaseous and Dust Pollution

Poliution by waste materials from drain clearirg and pavement reconstructior
discharged into rivers.

Operational hazards of road workers such as dar ger posed by motorists
Encroachment by upcoming generated infrastructures such as markets and othe -
business premises.

Landscape disturbance.

Displacement of human settlement.

Haphazard movement of livestock to relocated \ratering points.

Disturbance of flora and fauna in the natural ecsystem.

Increased litter.

Negative cultural influence (Resultant increise in promiscuity in the loc:l
community).

5.4.2 Positive Impacts

Increased Commerce.

Enhanced accessibility.

Generated Employment opportunities.

Positive foreign cultural values.

Enhanced non-motorist traffic safety (Wider Pe destrian and cyclist Paths).
Heavy vehicle parking bays at the Weighbridg«: and in abutting urban centres.
Reduced Vehicle Operating Costs, Commuter t -avel time and costs.

Easier access to social amenities.

Enhanced security.

Improved ievel of serviceability of the Road.

Landscaped Road Environment.
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5.5 Proposed Environmental Mitigation Measures

The proposed environmental mitigation measures 0 minimize negative potential
impacts resulting from the project activities are tabuliited in Table 5.2,
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TABLE 5.2: ENVIRONMENTAL MITIGATION MEASURES

| PROJIECT ACTIVITY

rporenmL IMPACTS

A. REHABILITATION

MITIGATION MEASURES

1. Site Clearance of the road reserve

Destruction of terrestrial wildlife habitats

Routine maintenance to discourage habitation of plant and animal
species.

2. Earthworks

Local dust and noise emanating from the activities.

_':_'Landsllde slumps, sllps, and other mass movement

' Secondary impacts caused by access roads to materials sites
such as damage to farms.

Alteration of Surface drainage and subsoil drainage.
| Install subsurface runoff filter drains.

‘Destruction of terrestrial wildiife habitats.

Alteration of Hydrological regimes of weuanas.

Routine watering of diversions and installation of mufflers on
equipment.

Roadside tree planting for future physical barriers to noise.
_Provide ear and nose masks for the workers.

| Provide Drainage Works as needed to reduce risks.

Design of adequate drainage works.

Drscourage site clearance beyond the road reserve dunng both
routine and periodic maintenance.

Create awareness on important of bio-diversity amongst the road
g i io o wntlande whara theea ware not considered
important during the initial road planning and construction.
Rehabilitation of the access road to acceptable standards.

3. Reshaping

Local dust and noise eminating from the activities.

Routine watering of diversions instaliation of mufflers on equipment.
Roadside tree planting for future physical barriers to noise.
Provide Drainage Works as needed to reduce risks.

4. Excavation of Material Sites

_Open and devegetated sites.

| Local dust and noise

, Landscape dlsﬂguratlon deep cuts, fitt
Landshdes, s1umps, shps, and other mass movement
Creation of temporary breedlng sites for transmission vectors
of water horne diseases such as malaria, typhoid and
bitharzias.

 Destruction of terrestrial wildiife habitats. |

_Reshape the quarry and replant.
Routine watering off
Use and archltectural
Provide Dramage Warks as need to reduce risks.

| Avoid materials extraction in human settlement areas where

possible,

Avoid use of stagnant water for drinking by provision of wells,
_Recycle material sites into cattle watering points where possible,

Routine maintenance to dlscourage habitation of plant and animal

species.

& Major Drainage Structure (Bridges, Box
Culverts & Drifts)

Increase sediment in streams affacted by erosion during
_rehabilitation.

Erosion of Lands below the road bed recelwng concentrated
_outflow from covered or open drains,

Water iogglng where the water table in h1gh

Protect susceptible surfaces with mulch or fabric, and plant

| vegetation on erodible. o
Increased number of drain outlets or mitre drains so as to avoid
| cascade effect.

Incorporate filter sub drains below the sub-base or at the formation
level.
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TABLE 5.2: ENVIRONMENTAL MITIGATION MEASURES CONT'D

BOAIECT ACTIVITY

POTENTIAL IMPACTS

6. Minor Drainage Structures (Acces
sfcross Culverts & Side/Mitre/cut-off
Drains)

Erasion of land below the road bed receiving concentrated
outflow from covered or open drains.

Creation of temporary breeding habitats for mosquito
vectors.

MITIGATION MEASURES

m mm b i
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cascade effect.
Avoid materials extraction in human settiement areas.

7. Protection Works.

Soil Erosion.

(Gabions, stone Pitching, Scour Checks, Grassing and Tree planting.

8. Resurfacing (Pothole Patching, Resealing
and Recarpetting)

Human and traffic conflict

Local dust, noise and gaseous emission from the operation

equipment.

Ensure road safety of the road workers through use of adequate
warning signs.
Enforce air and noise poliution standards.

9. Site camp

Poor sanitation and solid waste disposal in maintenance
camps.

“Soil and water contamination through accidental spiliage of

oil, grease and fuel in the mechanical plant workshop and
slana the rnard.

' Possible transmission of communicable diseases from

workers to local population and vice versa.

Provide adequately located and well maintained sanitary and solid
waste disposal facilities such as VIP latrines

| Collect, recycle and re-use oils for treating wood e.g Fencing posts.

Proper training and sensitisation of mechanincal practices and
proper storage,

‘Create awareness on HIV/AIDs and other related diseases.

Avail health care services.

B. ROUTINE MAINTENANCE

1.Bush Clearing Minimal impacts. None
2. Culvert Cleaning & Headwall Repairs Minimal impacts. None.
3. Drain/Dicth De-Siltation Minimal impacts. None
4. Instailation of Additive Access Culvert Minimal impacts. None.
5 Air and nose pollution from vehicle operation, in populated None.

. Pothole Patching

areas traversed by the road

Encroachment of the road through mushrooming of

Enforce Section 91 of the Traffic Act, Cap 403 of the Laws of Kenya.

6. Encroachment along the road reserve
unplanned structures along the road reserves.
Human traffic conflict.
7. Material/Equipment Store Soil and water contamination by oil, grease and fuel and Coliect and recycle Lubricants avoid accidental spills through good

plant equipment.

practbices.

8. Maintenance Camp

Poor sanitation and solid waste disposal in maintenance
camps.

Soil and water contamination through accidental spillage of

oil, grease and fuel in the mechanical plant workshop and
along the road.

Possible transmission of communicable diseases from

warkers to local population and vice versa.

Provide adequately located and maintained latrines.

| Proper training and sensitisation of mechanical staff.

Avoid accidental spillage through good mechanical practices and
proper storage.

Create awareness on HIV/AIDs and other related diseases.
Avail health care services.

February,2004
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TABLE 5.2: ENVIRONMENTAL MITIGATION MEASURES CONT'D

! PROJECT ACTIVITY

POTENTIAL IMPACTS

C. ROAD OPERATION

MITIGATION MEASURES

1. Road Operations

Air poliution from gaseous emissions

| Possible transmission of communicable diseases from

Noise poliution from vehicle operation.

Prowde dusk masks to the workers during operation and enforce air

Create awareness on HIV/AIDs and other related diseases.

| Avail Health care services.

Promote road side tree planﬂng
Enforce noise p

bridges and box culverts downstream caused by off-road
Sitkatinn info the river.

traffic and subsequent use of the side slope and adjacent
farms as carriageways for passage of traffic.

| Putin place emergency se
Disturbance of the river hydraulics and aquatic life under the

le, human and vehicular | Er

Facilities of access to protected and gazetted areas Ieading to |

Design and implet

Ensure proper mitigation measures are instituted uphill to reduce
downhill siltation.

enance of the road and diversions if any.

| Enforce physical planning regulation of new developments through

poaching and deforestation. the Physical Planning and Forest Departments and other relevant
agencies like the KWS.
February,2004 MORPW&H (Roads Dept.) 39
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5.5.1 Environmental Mitigation Measures in Road Contr: ctual Agreements

Project Specifications should include clauses on Environmental concerns. In this WB funded
Project the environmental clauses amongst others would cover: -

(i The contractor shall submit to the Roads Enginee - a camp and site office plan defiaing all
facilities to be provided.

(ii) The Contractor shall limit environmental degridation through minimal oil sjillages,
reducing dust and gaseous emissions.

(i)  The contractor to restore all excavated material s tes including quarries by: -

Preserving trees during materials stockpiling
Selectively planting trees and grass and leviiling stripped ground to facilital:2 water
percolation and check water ponding

« Ensuring safety measures for local residents where a quarry has been identilied as a
watering point for livestock and people

« Pianting trees at project ecologically vuine-able sites and maintaining them for a
specified period

To ensure that these mitigation measures are incorporated in the actual works thi:: design
Engineer should include them in the Bill of Quantities iind subsequent Engineer’s estin ate. The
table below is an illustration of the same and provilies the cost estimates of the | roposed
mitigation measures in accordance with the Standard Specification for Road and Bridije Works
(MOTC-1986) itemisation.
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Table 5.3 Bill Items Reflecting Environmental Mit gation Measures

**Item |Description Unit | Quantity ) Rate Amount,
No. {Kshs) Kshs. _ |
1.18 Provide a prime cost sum of 0.5% for off road|Ls 6,443,000 6,441 000
Environmental Mitigation measures to be used as
directed by the Enaineer.
1.19 Include percentage of item 1.18 for Contractor's|% 15% 96¢ 450
overheads and profit.
*5.08 Top soiling of side slopes in fills M2 76,362 97 7,405,114
*5.09 Grass over side slopes in fills and cuts M2 76,362 166 12,67¢,092
*5.10 Backfiling of Quarries as directed by the|Ls
Engineer to the satisfaction of the Quarry owner. 250,000 251,000
20.22 Provide and erect environmental awareness{No
billboards at urban centres as directed by the 6| 121,000 72:,745
*20.09 Provide and erect 1.5m chain-link fences upheld|Ls
€)) with 2m intervals around quarries. 500,000 50,000
(b)|Fence up road reserves on main roads as|Km
directed by the Enaineer (Both Sides) 70 40,000 2,801,000
20.10 Provide and erect wooden gates as directed by|No i
the Enaineer. 5| 6,000 31,000
20.11 Provide plant, water and tender tree seedlings|No
until firmly established as directed by the 800 1,222 977,600
20,12 Provide and place permanent litterbins as|No
specified and directed by the Engineer. 8| 15,000 13,000
20.13 HIV/AIDS awareness LS 3,003,000
20.14 Capacity awareness building LS 3,1:.2,600
Sub total 1 18,19!/,395
15% contingencies 2,7:9,309
Sub Total 2 20,921,704
The monitoring is done during implementation
and maintenance period which cost 10% of the
total implementation of mitigation measures 2,012,470
Total 23,01.,175
* These items are inbuilt in the main contract.
*x Itemized as per Ministry of Transport and Communic: tion’s Standard Specification for Road and
Bridge construction of 1986.

It is crucial that a record of all mitigation measures implemented be availed by the Contract:or through
the Supervision Consultant to the Chief Engineer Roads for piirposes of future mitigation mon toting and
evaluation.




CHAPTER 6

6.0

6.1

ENVIRONMENTAL MANAGEMENT PLANS
General

An Environmental Management Plan (EMP) is the ama gamation of all proposed mitig: Zive and
monitoring actions, set to a time-line with specific resf onsibility assigned and follow u: actions
defined.

The EMP in the roads sector is one of the most imporiant outputs of the environmenti:l impact
assessment, which ensures that the implemented mitigation measures are sustaini:ble. It
outlines the monitoring frequency, cost measurabl: and verifiable indicators as weli as
individuals/institutions to undertake the required actions. The assumption here is that the
proposed mitigation measure will be implemented urder the contractual arrangemeit during
rehabilitation and maintenance works.

The EMP outlined in the table 6.1 below is in respect o' the environmental concerns, wl'ich have
been derived from the potential impacts whose mitigalion measures are tabulated in Chapter 5.
It recognizes similarities in environmental impacts of he roads rehabilitation and maitenance
activities within the prioritised Maji ya Chumvi — Miritin road section. The environment:  impacts
arising here are not unique but similar to those in o her sections of Nairobi _Momb.isa road.
These impacts are mostly due to unstable soils, seasonal rivers, inadequate vegetation : over, flat
terrains prone to flooding and hilly terrains that are westrictive to traffic flow especizlly where
optimal engineering design of the alignment is yet to b2 achieved. These characteristic:. have led
to a reduced level of serviceability in this section of the Nairobi — Mombasa Road (A109 .




TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN

B ENVIRONMENTAL T MITIGATION MEASURES RESPONSIBILITY DURING MONITORING MONITORING FREQUENCY |
LURNLERisS : REHABILITATION AND MEANS
MAINTENANCE , , o
1. Soil Erosicn Grassing Project Engineer During Rehabilitation Four (4) times a year
Scour Checks Supervision Consuftant Routine and Periodic throughout the project life.
Gabions Works Approved Contractor Maintenance.
Cut-water Drains Roads Dept. MoRPW_Env, Unit
Culverting
2. Air pollution by dust. Regular watering of the Project Engineer Surprise checks during | Bi-Annually.
diversion road Supervision Censultation Rehabilitation
Encourage use of dust masks | Approved Contractor
Roads Dept. MoRPW-Env. Unit
3. Noise Roadside tree planting Roads Dept. MORPW.Env. Unit During Rehabilitation Bi-Annually.
Enforcement of standards Approved contractor Maintenance.
Proiect Engineer
Supervision Consultant
4. Conservation and Create awareness on Project Engineer During routine and Bi-Annually.
Sanitation importance of bio-diversity Supervision Consultant periodic Maintenance.
amongst the road Roads Dept. MORPW-Envi. Unit
maintenance workers, Provincial Administration
Discourage site clearance Approved Contractor
beyond the road reserve.
5. Health and Sanitation Provide adequately located Project Engineer During routing and Bi-Annually.
and maintained latrines. Supervision Consuttant periodic maintenance.
Create awareness on Approved Contractor
HIV/AIDs and other related Roads Dept. MoRPW-Env.Unit
diseases. Provincial Administration
Avail health care services, Water Dept. MOE &Local NGOs
Provide drinking water wells, Public Health Dept.-MOH.
Control of malaria and
Schistomiasis
6. Impedded drainage and or | Desiltation Project Engineer During Rehabilitation Monthly
inefficiency of Drainage Repairs of Drainage Approved Contractor and Maintenance

Structures.

J Structures.

Supervision Consultant

February,2004
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TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN CONT'D

| ENVIRONMENTAL |  MITIGATION MEASURES [ RESPONSIBILITY DURING MONITORING Pionnomnc.
LUNERise REHABILITATION AND MEANS FREQUENCY
MALNTENARNULEC !
7. Material Sites Rehabilitation of the Material Sites | Project Engineer During Rehabilitation Monthly
{a) Unrehabilitated to the satisfaction of the owner Approved contractor
by creation of water point, earth Quarry owner
dams and farms and controlled Supervision Consultant
fencing and tree planting. Road Dept. MoRPW-Env. Unit
Provinciai Environmental Officer
(b) Rehabilitated Proper Quarrying Techniques. Project Engineer During Rehabilitation Monthly
Uniform training of supervisory Road Dept.MoRPW-Env. Unit and Maintenance
personnel, Approved Contactor
Supervision Consultant
8. Temporary Mosquito Where possible avoid materials Project Engineer During Rehabilitation Monthly
Breeaing Sites = du~rbinn in human epttlement Roads Depr. MoRPW-Env. Unit and Maintenance.
areas. Approved Contractor
Create awareness on the dangers | Supervision Consultant
posed by stagnant water.
9. Traffic Accidents Provision of proper road safety Project Engineer During Rehabilitation Monthly
elements such as adequate, Road Dept. MoRPW- Env. Unit and Maintenance.
shoulders roads signs and Approved Contractor
furniture. Supervision Consuitant
Roads Dept. MORPW- RSu
10, Increased Vehicular traffic Encourage use of public MOTC During Maintenance. Daily
transport. Road Dept. MORPW- Env, Unit Traffic
Driver sensitisation of road safety. | Police Dept.
The Media.
11. Encroachment along the Awareness campaigns. CR During Routine Daily
Classified Road Reserves. Enforcement of Section 91 of the | PWOs Maintenance
Traffic Act, Cap 403 of the laws of | DWOQOs
Kenya. Road Dept. MGRPW- RSU.
Provision Administration
Traffic Police dept.
The Media.

February, 2004
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TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN CONT’'D

I

ENVIRONMENTAL

CUNERis e

MITIGATION MEASURES

RESPONSIBILITY DURING
REHABILITATION AND

MALNI ENATTwT

MONITORING
MEANS

12. Litter along the roadside.

Create awareness on the
importance of a ¢lean
environment.

Install permanent litter bins
{concrete) as part of the road
furniture at preset intervais to be

Road Dept. MoRPW- Env. Unit Project
Engineer

Provincial Administration Provincial
Environmental Officer The Media
Approved Contractor Supervision

Approved Contractor

During Rehabilitation
and Maintenance.

" | Daily

MONITORING
FREQUENCY

emptied regularly Supervision Consulitant
13.50il and water Collect, recycle and re-use oils for | Project Engineer During Rehabilitation. Four (4) times a year

contamination through
accidental spillage of oil, grease
and fuel in the mechanical plant
WOrksnoyp alu aiw g Nt ivatutel

RV

treating wood e.g Fencing posts,
Avoid accidental spillage through
good mechanical practices and
nranar cfnragﬂ_

Proper training and sensitisation
of mechanical staff.

Contractor’s Mechanical Team
Supervision Consultant

Road Dept. MoRPW-RSU.
Road Dept. MoRPW- Env. Unit

throughout the project life.

14, Possible conclusion of
Vehicles with Livestock.

Introduce animal crossing signs
and bumps before and after the
crossing corridor,

Project Engineer

Approved Contractor

Road Dept. MORPW- Env, Unit
MOQAL ~— Provincial Livestock Officer

During Rehabilitation.

Four (4) times a year
throughout the project life.

15. Traffic impedance at Provide suitable adequate parking | Project Engineer During Rehabilitation. Bi-annually
Mariakani due to reduce or bays and install sufficient Approved Contractor
carriageway as Nalrobi bound restriction warning signs. Supervision Consultant
heavy vehicles wait to be Road Dept. MORPW- Env. Unit
weighed. Road Dept. MoRPW-RSU
16. Restrictive sight distances Use Engineering Design to Project Engineer Before and during As and when Required
where road traverses hilly improve the Existing alignment Approved Contractor Rehabilitation
terrain. Supervision Consultant
Road Design Section - MoRPW
17. Characteristic edge failure Use Engineering Design and Project Engineer Before and during As and when Required
along the existing road. Materials Quality Controi to Approved Contractor Rehabilitation

ensure homogeneity of the
pavement structure through the
shoulders and carriageway.

Supervision Consultant
Road Design Section — MoRPW
Materials Dept. MoRPW

18. Lack of Road Signs and
other Road Furniture.

Install sufficient and adequate
road furniture especially road
signs.

Project Engineer
Approved Contractor
Supetvision Consultant

| Road Dept, MoRPW-RSU

During Rehabilitation

Bi-annually
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6.2

6.3

6.4

Monitoring and Auditing

Environmental monitoring establishes benchmark; to determine the nature and
magnitude of anticipated environmental and social impacts. Audits are
conducted to ensure that negative potential |roject impacts are minimised
through adequate implementation of mitigation neasures while monitoring will
provide early warnings on unforeseen impacts.

Some of the key parameters for monitoring and auditing in the Roads
Rehabilitation and Maintenance Programmes to cover the following: -

* & & & & »

Erosion

Qil spillages

Dust gaseous emissions
Water quality
Vegetation

Traffic accidents

Programme Decommissioning

Decommissioning refers to the final disposal of t 1e project materials at the expir:
of the project life span. In respect to roads, de :ommissioning is not anticipatec|.
Obsolete equipment and dismantled camp ma erials will however be salvage:.
and kept in the nearby Resealing Unit Canps and/or the Central MoRPV/
Workshop and depot as useful spare parts for tt e future.

Establishment of an Environment and Soci al Unit

The objectives of the Unit are: -

to achieve a comprehensive policy in terms >f environmental management.

to integrate environmental and social conce ns into the road works activities:
to created awareness within the Roads [ epartment on the importance f
environmental management in road constri ction, rehabilitation, improveme it
and maintenance.

to strengthen the capacity within the Ministry of Roads Public Works ai.d
Housing to be able to handlie environmen:al and social issues pertaining l'o
the road sub-sector.

to form a focal point for coordination for both Government and Nc¢1-
Governmental Organizations of all ensronmental and social mattirs
concerning roads

Role of the Environmental and Social Unit.

The role of the Environmental and Social Unit will be to: -

develop environmental road sub-sector sté ndards and guidelines

ensure compliance With Environmental M.inagement and Coordination Acl: of
1999, and Environmental Impact Assessm :nt and Audit Reguiation of 200Z as
it relates to the road sub-sector

A



6.5

review and update roads department docum:nt e.g. Standard Specification
and Contract Documents to incorporate enviro 1mental concerns

participate in Inspection for Certificate of Sut stantial Completion carried out
by the Roads Department

screen proposed road rehabilitation projec. to determine Environmental
Impact Assessment requirements

review environmental impact assessment repcrts that have been prepared
set up a system for continucus monitoring anil periodic surveillance

audit road rehabilitation, improvement and miiintenance activities

liase with government, parastatal and ron-governmental organizations
concerned with environmental issues with 1 view to addressing common
priorities

create awareness and sensitise the public with regard to proposed road
projects, their potential impacts and the need for planning in the event that
people are going to be affected

ensure compliance of the road sub-sector EIA to public consultation and
disclose procedures as required by Environmental Management anc
Coordination Act (EMCA) and World Bank saf :guard policies

set up a computerised environment datab ise relevant to the road work:
activities.

Strengthening of the Environmental and So :ial Unit (ESU)

The

ESU needs to be formally established and strengthen in order to achieve it

objectives and to be fully operational. The Unit would require the followin:

professionals:
Q) Environmentalist — Head
(i) Environmental Impact Assessment Specialist
(i)  Roads Engineer with EIA experience
(iv)  Sociologist/Gender specialist
(v) Infermation Technology expert
(vi)  Two Secretaries

(vii)  Two Drivers
(viii) One Messenger

Capacity Building

Introduction

Capacity building and creating awareness is necessary for the effectve
implementation of the Environmental Mana¢ement Plan of the project. The
Environmental and Social Unit in the MoRP N&H will ensure capcity buildii.g,
creating awareness; mitigation measures and monitoring concerns .re
implemented.

This will be achieved by training the key target groups at all levels. These tarjet
groups can be divided into three groups:

AT



Group A Road Workers:

This group consists of Engineers (Resident, Piovincial, Project,) Contractors,
Supervisors, Site Agents, Site Managers and the [ nvironmental and Social Unit in
the MoRPW&H. These are the top managem2nt staff concerned with road
construction and maintenance.

Group B Road Users: Transport Association:;

Examples include the Truck Drivers Association, and Matatu Drivers Association.
For this group of people the road is their livelihoc d.

Group C Project Affected People (PAP), Casual (skilled or unskilled)
labourers.

Business people and farmers. These people hawi: businesses (e.g. kiosks, offices,

schools, etc.) that can potentially be affected twy the road, or they live by the
road.

Training Objectives
Training will be based on modules aimed at:

(a) Developing awareness of the need to cons der environmental issues durin:;
construction, operation and maintenance of roads

(b) Creating awareness and understanding of tl.e environmental legal framewor
pertaining as pertains to roads

(c¢) Developing skills for
Q) Identification and assessment of environmental impacts of road
projects

(ii) Incorporation of mitigation meisures at all stages of ro:d
development

(i)  Reviewing EIA reports and incurporating measures during the
decision making process

Table 6.2 below presents the recommended topic modules and costs for each of tle
three target groups necessary to implement the Envirc nmental Management Plan.
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Tawis v nesoiimanded tanic madulac and onsts for each of the target groups
Topic modules Target Group { No. of No. of | Cost per unit Cost in
| patticipants days (Kshs) {Kshs)
1. Understanding of EIA legislation in Kenya 1  Group A ;
2, Develop awareness of the environmental implications of roads and ' Road Workers
procedures for assessing them ;
3. Develop awareness and understanding of the human resource and
institutional arrangements for managing environmental impact studies !
4. Develop an understanding of how policy can be developed and% 22 33 7,500 495,000
incorporated into eénvironmental management
5. Importance of incorporating MiLIYduuts 1iaswive  Gwing  sood
planning and design and implementing an environmental monitoring |
programme
6. Impart skills on environmental auditing and monitoring during road |
_....Construction and maintenance
1. General understanding of EIA Iegaslatlon in Kenya | Group B
2. Sensitisation on health (STDs including HIV/AIDS), littering, solid and Road Users 26 3 L 5,500 429,000
liquid waste management
Brief overview of EIA legislation in Kenya Group C ‘
2. Sensitisation on health (STDs including HIV/AIDS), littering, solid and | | Project Affec:ted 450 2 2,000 1,800,000
liquid waste management | People
(PAPs)/Casuals/ ,
3. Implications of encroachment onto the road reserve | ' ekilled and |
eoubTotal 12,724,000
. 15% contingency | 408,600
Total

| 3,132,600

February, 2004 MORPW&H (Roads Dept.)
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Table 7.2 presents a breakdown of the target groups for training necessary to implement:
the environmental management plan during constructior .

Table 7.2 Breakdown of the target groups for tra ning during the construction

phase

Category

Number |
of

people

Supervision

Group A

- Engineers

Engineer

Project Engineer

| Resident Engineer

Assistant Engineers

Surveyor
1 Inspector of Works ) o

Project Affected Persons (PAPs)/ Casuals/skilled and
unskilled

Sub Total |

Contractor

oA T
| SiteAgent

:
1
§
i

Site Engineer

Group B

Foremen

16

Group C

| unskilled

| Project Affected Persons (PAP:)/casuals/skilled and

420

Sub Total | 446

Target Group

Cost per day
(Kshs)

Days

Numlier of
participants

Cost per
target
group
(Kshs)

L
Group A

7,500 3

2

495,000

G pB

B3

26

| 429,000

Group C

| 450

t

71,800,000

*Total

2,724,000

*This cost is included in table 5.2 as item No.20.14,




CHAPTER 7
7.0 CONCLUSION AND RECOMMENDATIONS
7.1 Conclusion

The improvement of the Maiji ya Chumvi — Miritini section of Road A109 under
the Nairobi —~ Mombasa Road Rehabilitation Project will not only enhance
economic growth at the focal level but also contribute to the national and
regional economy.

The integration of environmental concerns in thz implementation strategy of th::
WB funded Maji ya Chumvi— Miritini Road Project betters environmental practice :
amongst all stakeholders. This will ultimately en ance sustainable development ii'
Kenya and the East and Central African Region i t large.

7.2 Recommendations
It is recommended that:

s The implementing agency should address and implement all the propose:i
mitigation measures.

s During the implementation of the Progrimme, positive impacts such s
labour sourcing from the local community v/here possible should be enforce.d
to not only improve economic gains and local skills but also alleviate povert, .

+ Environmental mitigation measures shouk!| be incorporated into the roa.s
sector tender dossiers and contractual agre 2ments.

e The appropriate training needs identified st ould be implemented.

e The Environment and Social Unit should be formally established a'd
strengthened by capacity building (staffini)), training, provision of adequ: e
resources and facilities .

o Capacity building, creating awareness, iriplemenating proposed mitigatihn
measures and monitoring are essential to ~he effective implementation of t{he
Environmental Management Plan, To achiave this key target groups such as
road workers, road users and project-affec :ed people must be trained.
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APPENDIX 4: DULY FILILED SAMPLE
QUESTIONNAIRES




A)

B)

Q)

(D

Epviroamedal ipact axssesorent of Maji v Cluayi Micitind (4 TO9) re s in Caast Proviree of Kenva

QUESTIONAIRE RESPONSES DURING iN'I‘lﬂRVIEWS WITIE B
COMMUNITIES ADJACENT TO THI, ROADS.

VALUE OF THE EXISTING ROADS

1. Do you find the roads useful and if so, how do they benefit you?

Response: g . X pocdiakas '.M— maueme, i
\’S/ ‘J’ " < .3 j::j £ @ Vedoditn ch&{"E\'.bm[j cg,ﬁ,‘.s_ﬂd

2. What do the roads deny you? drmms Pork Costy ™ vorhaced gk mearimd.
Response: Tomg, (o ao.ﬂb At to delg 35, anbra vewoda o s 2feom
Costs

3. What effect has the deterioration of the road had?
Response: Devas bask wra . bur eimnomy ,

CHANGE IN THE LOCAL ECONOMY

4. In what ways has the existing road affect househo d income and local trade?
Response: Diagl wn tea d\l.c.fuk.n-tqﬂ‘ Seckiany @  trevewdo as
Proglas do nok, sto@ dus fo bava, lo3sal amd Herefont clo aut ﬁ':'gja.. wyibhy
5. In what ways will the improved road with the recc nstructed Maji-ya-Chumvi {reals,
bridge affeet houschold income and local trade?
Response:  Mare €4tieiank ""‘"'-"'-M"ﬁ‘t- wothy | et Pregremon *
e, i Kad e dﬂ-j-m-h- Ta il greidor b, g e Sl
IMPACT OF ROADS VILLAGE/TOWN ENVIRONMENT DUE TQ

DUST

D)

AND TRAI'FIC MANAGEMENT

6. What are your main income regarding the villaas Ttown enviromment of the
existing road? \fo-fj' from~ sralho Kiosk vondors . Coctonm ks, Kemgong
Response: “"j‘k":”jsa Tranyoes Yo cAaeoal \m.o-n'\-»«3 ar d
Srmelh Scalka S““"’”“"’j o AT, Cald wa) Prysen Rans,
7. What are your main concerns regarding the plant ed new rpads? freen grang eb .
Response; OuuS(u.unn Wiy can o Lodbaned by wta, rz:m,\g.%ﬂs
Gt Prbolet asore ness Camp arqns
8. What are your concerns regarding the spillage ol fuel (oil/grease) or concrete
mixtures and permeation of other generated debiis into the river (river
ecosystem) and terresirial areas and the magnitu e of the subsequent damage?
Response: 'ﬂw, o meintena) BeX 1M wure wecidental | azavds
Wheh, oot rediar ?\““""Snm" st rerbla .
DEMOGRAPHIC AND SETTLEMENT PA" "TERNS

9. In what major ways have the existing road affec ed demographic and

settlement patterns in the area?

Response: (o5l ltpmmsert, o Tha bsealn wrlar B rozmd travesses.

10. In what major ways will the new road affected ¢ emographic and settlement
patterns in the area .
Response; Cuamav-od ol hab kaks tath meore geogple Lw-L....j.
. wside Menleanqg doan wa Ceaper mefifen.es
I.S" | T N S SR ey "'-.q’l;m 65_ l..;mrJ'-'- ES JPY [\ Y )
becy rditad  wndh Hho Vel o :sp...—u_l-,.,5 coshs redus ol



E)

F)

G)

H)

1)

Environmental impact assesment of Maji va Chumvi - Miriting (o1 [0 9) roadd in Coast Provinee of Kenva

11

13.

14,

15.

16.

18.

19,

1o Due mordel cakrtd and te
12,

IMPACT ON LAND USE AND LAND PRODUCTIVITY

In what ways will the new road affect land use wd land productivity in the

arca? Claaoaag Lad wse j,g..,,, Salpatada,ny 46 cash P
Response: &4 \:}.!’t\t-ul.tm.e.\ g:hé.. 9 WL eASAn  adlady Jadail

In what way will the new road affect land and and productivity in the area?
Response:

IMPACT OF UNDESIRABLE DEVELOPIENTS ABUTTING THE
ROAD

What are the main undesirable developments srought about by the present

road? - . . .
Response: p\dnp'l:un 3[ j-orm?\- cXinrasy  Grad souay by AL A .
How can these undesirable devélopments be 12duced in the reconstruction of

the road?

Response: Snkrodik e @\.Jﬁw. LS BAC-OSYS “‘t@e\!u d

ond MQSLM Ma, ool Aacdad &Ww\j Tha Sae,
SERVICING OF ROAD CONSTRUCTICN WORKFORCE

Which locations do you recommend for the ryad construction work force?
Response: N‘Q_c.-r- Ha. rond °L ﬁ &aum bﬂ..d.ﬂb T bath Bau

. Nkc.r.ﬁ . - . .
What services should Be provided in e roac constructions, work{orce camps”

Response:  Wakoy 30"5 N ";“-; Sﬂ.e....;d:! s \"b(.l‘l-r[ dscenks
“, - ~ .
' resiheoal «jqc.\!.‘.k\-w o ducast, to tiy hacmed quw&tﬂ. .
QUARIES AND BORROW PITS FOR T 1E ROAD CONSTRUCTION

- Which quarries and borrows were used for constructing the present road?

Response:
am——
Have the quarries and borrows pits been ref abilitated to community’s
satislaction.
Response:

-

Would you offer new sites for borrow pits [or future construction (with
compensation)? '

Response: \"{ s bk thaor sha 4d b anoarted e tiaker Fm‘d‘s
€2 o woe By Tho eal Eo rAmaaly:

DEVELOPMENTS WITHIN THE RO/ D RESERVE (36 METRES O

BOTH SIDES OF THE ROAD)

- Do you know that the road reserve is not yur tand for deveiopments

(buildings and farms)?
Response:

Moy



J)

K)

L)

Environmental impact assesment of Muaji va Chumvi — Miritini (4 11 9) road in Coast Province of Kenva

21. 1f thé new road demands wider area beyond the existing road reserve (30
metres on both side of the reconstructed road) v-ould you expect: -

a) Compensation
Response: \1 a5

b) Relocation of family

Response: M M% ,

PARTICIPATION IN ROAD MAINTENATICE

22. Do you agree to carry out road maintenance we rks in sections of the road
adjacent to your land: -
a) As your own contribution

Response:  “o.$

b) For small compensation (state expectec payments)
Response: ™M es

23. Will you agree 1o serve as member of local ro: d maintenance committee?

Response:
Hes
SOCIAL IMPACTS

24. What impact will the presence of non-local cc nﬁructlon workcrs have on the
local community? | . U
Response: Calecud, akmn "’""'"3 sk "“J o .
L..L, e e el Sndi s e wntad soced  lakarisas
25. What should be done to reduce the 1esultant nzgative impacts if any”

Response: C'tu:-t.ﬂ- O yia DS o~ tTla rusks OL LS ande ‘I-L.S%M
ki HW [ 1D S ke
STAKEIIOLDER DETAILS

Occupation/Designation: Meember % Porliament ;- ko, Cons T Tug

Date'_ l‘g ’Dg | 3.001_ PlaCe: L‘k‘ah;

<

ﬁuﬁ’%d _’(/;y/éﬁfﬂé;ﬂ,, M/}
L kot

S bjMA .-
Aon.




Environmental impact assesment of Meayi ya Chumvi — Mirinni (A [ 19) road in Coast Province of Kenva

e

QUESTIONAIRE RESPONSES DURING IN TERVIEWS WITH THE
COMMUNITIES ADJACENT TO THE ROADS.

A)  VALUE OF THE EXISTING ROADS

1. Do you find the roads useful and if so, how do they benefit you?
Response: ?/4’;5/ 7£4N;,f>a ;\f/’f AXD C&””/"’/f' IR TS

et

2. What do the roads deny you?
Response: Aoy ,V/7 .

3. What effect has the deterioration of the road tad? o nt
Response: "/ » 1w po ng g SAEETY AND ezld” ¢ f
B) CHANGE IN THE LOCAL ECONOMY l

4. In what ways has the existing road affect hou iehold income and local trade?
Response: A (FE(C P @] 7ra 7 & 3 AN R T IAG
CruK e 80 PROW A ga/ U FRETU wey
5. In what ways will the improved road with the reconstructed Maji-ya-Chumvi
%/ bridge affect household income and local tras le? — R -
Response: 7 /7 it Fe. P oA fl g PO RTINS
) ECAMYNICATIEN w77 o FEEG T,
C) IMPACT OF ROADS VILLAGE/TOWN ENVIRONMENT DUE TO
DUST
AND TRAFFIC MANAGEMENT

6. What are your main income regarding the vi lage/town environment of the
existing road? R
Response: /oy ¢cpafys 78 Gen/ i Hoat

7. What are your main concerns regarding the s>lanned new roads?
. ~ — . T L
Response: &g 72 1Y L UAf G ﬂ/’/‘// PV ox TP G a
Y

8. What are your concerns regarding the spilla e of tuel (oil/grease) or concrete:
mixtures and permeation of other generated debris into the river (river
ecosystem} and terrestrial areas and the may nitude of the subsequent damagu?

Response: ’fpﬁ T re a
‘n..-d"’/

D) DEMOGRAPHIC AND SETTLEMENT PATTERNS

9. In what major ways have the existing road iffected demographic and
settlernent patterns in the area?

Response: N{"

10. In what major ways will the new road affe :ted demographic and settlement
patterns in the area

Response: /\/ I

i



Lo

-7

E)

F)

G)

H)

Y]

Fuvironmenial impact assesment of Maji va Chumred - Miritnrd (o0 F09) voad in Couast Provinee of Kenpa

—

IMPACT ON LAND USE AND LAND PROD JCTIVITY
. 1\05 C%‘S"w'\ ‘“H‘d‘d
11. In what ways wil-the new rOad affeet land use ar d land productivity in the
area?
Response:

12. In what way will the new road affect land and lard productivity in the area?
Response: /\/c” A’ oo e i

IMPACT OF UNDESIRABLE DEVELOPM IiNTS ABUTTING THE
ROAD

13. What are the main undesirable developments brught about by the present
road? '
Response:

4. How can these undesirable developments be rec uced in the reconstruction of
the road?

Response:

SERVICING OF ROAD CONSTRUCTION WORKFORCE

13, Which locations do you recommend ltor the road construction work [oree?

Response: A7 /2.0 7 7 AL ) T Koleiea)
16. What services should be provided in the road ¢Hnstructions workforce camps?

Response: & o4 f  EIAA K ~
QUARIES AND BORROW PITS FOR TH!Z ROAD CONSTRUCTION

17. Which quarries and borrows were used for cor structing the present road?
Response: K- \/« PpTis CAub mToe. Bops

18. Have the quarries and borrows pits been rehat ilitated to community”s
satisfaction. ,7
Response: ?/(; S

19. Would you offer new sites for borrow pits for future construction (with
compensation)? o -
RSSPODSGZ AZ&/;L‘E'&(— C & f}/fﬁj &7 Mff,u’}g‘ A /¢

ATHLR  Tay~7 47T g
DEVELOPMENTS WITHIN THE ROAD RESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not vou - land for developments
{buildings and farms)?

Response: > S 5



K)

L)

Environmental impact assesment of Maji va Chumvi ~ Miritini (4 10 ") road in Coast Province of Kenyva

21. If the new road demands wider area beyond the «xisting road reserve (30
metres on both side of the reconstructed road) wuld you expect: -

a) Compensation - . -
Response: #7 ¢07 1o DEZ 7,7 pi fod wHAD TS ad G HLL BT
, N A
~ ~ b) Relocation of family
Response: \/z;; <
‘;____.-—-f

, :
PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance wo: ks in sections of the road
adjacent to your land: -
a) As your own contribution

Response: ?/,_; 4 -

b) For small compensation (state expected payments}
Response:

23. Will you agree to serve as member of local roac. maintenance committee?
Response: }QZ g .

SOCIAL IMPACTS
24. What impact will the presence ot non-local cor struction workers have on the
local community? o . BEEATSS &
Response: 77 tife e I VEK/ s 7N¢7' Ld(’ﬁ,t
Y

25. What should be done to reduce the resuliant ne zative impacts if any? -

Response: ) p . C—d . .
esponse ' 1:-7 \Zx vean 2Ny LS i A fAie ol et
STAKEHOLDER DETAILS -

Occupation/Designation:  [—4 & A/ 28

A% /';f:(:{- G

Na’\y@ . %;z&"zb’s' A £<y)
( ‘/} ,

| o 8ax #76p

i\
A/Z’*«/@A}Sﬁ



)

Environmental impact assesment of Maji va Chumvi — Miritini 14 1(9) road in Coast Province of Kenva

-

QUESTIONAIRE RESPONSES DURING INTERVIEWS WITH THE
COMMUNITIES ADJACENT TG THE ROADS.

A} VALUE OF THE EXISTING ROADS

1. Do vou find the roads useful and if so, how do hey benetit you?
Response: /j\,-,‘M P

What do the roads deny you?
Response:

[R]

(U8

. What effect haz, the deterioration of the rozg.'u pw Q'W"" )

Response; ™ Wgc-ﬁ “1
- WA 6 At P-G-ch U{TFQ'{Q(

B) CHANGE IN THE LOCAL ECONOMY

4. In what ways has the existing road atfect hous:hold income and local trads; five e
Reaponse M eresge M Moot e e Wk

Ln

In whar ways will the improved read with the reconstructed Maji-ya-Chumvi
bridge affact housghold income and 1oca1 trad:?
Response: - € Lyce~ @ Sy 'h‘*“-SQQr'*

- Wi wea S fh—\.cf
C) IMPACT OF ROADS VILLAGE/TOWN .-LNV IRONMENT DUE TO
DUST
AND TRAFFIC MANAGEMENT

6. What are vour main income regarding the vil age/town environment of the
existing road?
Response: —

7. What are vour main concerns regarding the planned new roads?

Response: RG‘Q)JQ{ oQ,u%"\ PQQO,jhﬁ't-

8. What are vour concerns regarding the spillag: of fuel (oil/grease) or concrete
mixtures and permeation of other generated lebris into the river (river
ecosystem) and terrestrial areas and the mag iitude of the subsequent damage'.

Response Veyﬂ et @\-ﬁch%

D) DEMOGRAPHIC AND SETTLEMENT PATTERNS

9. In what major ways have the existing road a fected demographic and
settlement patterns in the area?
Response:

st

10. In what major ways will the new road affec ed demographic and settlement
patterns in the area
Response: e



E)

F)

G)

H)

B

Environmental impact assesment of Maji ya Chumvi — Miritini (4 109, road in Coast Province of Kenva

11,

1+

—
Lh

6.

17.

8.

19.

IMPACT ON LAND USE AND LAND PRODUCTIVITY
kas emhn'j ected

In what ways wilt the sew foad land use ar d land productivity in the
area?’
Response: -

. In what way will the new road affect land and laid productivipy in the area?

Response: \}&‘j MQW-\ UAS ¢ f’_ﬂc.af"t.u."\ WH A

IMPACT OF UNDESIRABLE DEVELOPM INTS ABUTTING THE
ROAD

. What are the main undesirable developments briught about by the present

road?

Response: er Lo = A 1V Artb _r

How can these undesirable developments be recuced in the reconstruction of .

the road? @ n i tox &\a C \ e
Response: ! SENNA vl

SERVICING OF ROAD CONSTRUCTION WORKFORCE

. Which locations do vou recommend for the roal construction work force?

Response: Ng.av WAL.O .Pw Cearnd site.

What services should be provided in the road ¢ »nstructions workforce camps?

Response: Ly = e, \2heeV0® M, teleglore
QUARIES AND BORROW PITS FOR THI: ROAD CONSTRUCTION

Which quarries and borrows were used for constructing the present road?
Response:

—
Have the quarries and borrows pits been rehab litated to community’s
satisfaction. N .
Response:

Would you offer new sites for borrow pits for future construction {with
compensation)?

Response: ———

DEVELOPMENTS WITHIN THE ROAD RESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

. Do you know that the road reserve is not your land for developments

(buildings and tarms)?
Response: \f@j



Environmental impact assesment of Maji va Chumvr — Miritini (4 10¢) road in Coast Province of Kenva

21. If the new road demands wider area beyond'ihe ¢ Xisting road reserve (30
metres on both side of the reconstructed road) wuld vou expect: -

a) Compensation e
Response: v j

b) Relocation of family \%f’ 5
Response:

J) PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance wo ks in sections of the road
adjacent to your land: -
a) As your own contribution
Response:

b) For small compensation (state expected payments)
Response: y

——y

23. Will vou agree to serve as member of local roa i maintenance committee?

Response: 7’6 s

24, What impact will the presence of non-local construction workers have on the
local community?
Response:

K) SOCIAL IMPACTS

/‘
25. What should be done to reduce the resultant nigative impacts if any?
Response: S KR o] e, «;/‘)—{'5_94'\”0 -
L) STAKEHOLDER DETAILS

Occupation/Designation: &J.‘&. Qi ?j'e-Qoa‘ N& Jn Q‘ ‘é

MW‘UV\‘

Date: | 0 ﬂa'm Place: ,
Signad , WMo Ao Keseals ~5
C M

Neme Qe (e



@

Environmental impact assesment af Maji ya Chumvi ~ Miritini (:f 109) road in Coast Province of Kenva

QUESTIONAIRE RESPONSES DURING IT[TERVIEWS WITH THE

A)

L3

B)

wh

O

DUST

D)

10.

COMMUNITIES ADJACENT TO_THE ROADS.

VALUE OF THE EXUSTING ROADS

. Do you find the roads useful and if so, how d > they benefit vou?

Response: JF&‘M(‘Z/‘KIW']/ WQ/ éa%y Oerrrd s i

What do the roads deny you? |
Response: ) Loy OL”// z:c[gr]');:ﬁw'i;’?
What effect has the deterioration of the road had?

Response: W ya g"j‘":/gx?'f z? (> r’(/,‘gﬁ

CHANGE IN THE LOCAL ECONOMY

In what ways has the existing road affect ho isehold income and local trade?
Response: ‘J=wer  froonte G .o el ol g venit ‘fvéi

In what ways will the improved road with tl e reconstructed Maji-ya-Chumv
bridge affect household income and tocal tride?

Response: o1l  reles -Hoe nCole it c%zgz:so/e 0 rals
IMPACT OF ROADS VILLAGE/TOWH ENVIRONMENT DUE TO
AND TRAFFIC MANAGEMENT

What are your main income regarding the illage/town environment of the
existing road?

Response: %}\(/*v?x:‘[a:/f(lfl'&' /"-fjﬂ‘gﬂ”‘” 45
L g

What are your main concerns regarding thi: planned new roads?

Response: /) pi® /W eNs. &(;1;7

What are your concerns regarding the spif age of fuel (oil/grease) or concrere
mixtures and permeation of other generate d debris into the river (river
ecosystem) and terrestnial areas and the mignitude of the subsequent dama: e?

Response: Dafutior o At o[mv;(fjéi
DEMOGRAPHIC AND SETTLEMENT PATTERNS

In what major ways have the existing roa| affected demographic and
settlement patterns in the area?

' - . . ?* . '
Response: ﬁ’(f, erl-— QMQ/N’ZALQ ﬂ{’m‘/’:e)ﬂﬁ’a {LFS /5/”‘)“ d

In what major ways will the new road affzcted demographic and settlemes ¢
patterns in the area

Response: _‘ﬁ@ g#&/b?o'fﬂ gt



-.‘..:q.:?——— - ' [ ——

E)

F)

G)

H)

Y

Envirommenial impract assesment of Mji va Chumvi ~ Miritini (/1 109) oad in Coust Provines of Kenya

—— e

IMPACT ON LAND USE AND LAND PROD'JCTIVITY
has Exlﬂlnj affected
11. In what ways waH the new road t land use an1land productivity in the
area?
Response:

12. In what way will the new road affect land and lar d productivity in the area?

Response: % s ,&U’I” Jpent éé& gu/?’sz‘ée/

IMPACT OF UNDESIRABLE DEVELOPMINTS ABUTTING THE
ROAD

13. What are the main undesirable developments brc ught about by the present

wad? peer  MesnS € tranSioriatior

Response:

14. How can these undesirabie developments be red iced in the reconstruction of
the road?

Response: {Tomwiftiiin ‘ﬂézzz e~ co - ‘5/ é&/wf(&f”i'eﬁml :
SERVICING OF ROAD CONSTRUCTION WORKFORCE

3. Which locations do you recomunend for the road construction work lovee?
Response:  of gz

16. What services should be provided in the road constructions workloree camps?
Response: & graursf

QUARIES AND BORROW PITS FOR THE ROAD CONSTRUCTION

17. Which quarries a /Jorrows were used for con itructing the prea==nt road?
Response: ft\%f/ ve (?/,LG%\)V Ekbu/u ua

8. Have the quarries and borrows pits been rehab litated to community’s
satisfaction.

Response: \/Qg)

19. Would you offer new sites for borrow pits for “uture construction (with
compensation)?

Response:  \/ Q/?)

DEVELOPMENTS WITHIN THE ROAD RESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not your land for developments
(buildings and farms)?

Response: \/g?)



Emvironmental impact assesment of Mayi va Chumvi — Mirithn (A 109) road in Coast Province of Kenya

21. If the new road demands wider area beyonc the existing road reserve (30
metres on both side of the reconstructed ro: d) would you expect: -

a) Compensation  Ygh
Response:

~ b) Relocation of family

Response: L{%
J) PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenanc : works in sections of the road
adjacent to your fand: - '
a) As your own contribution

Response: Sl

b} For small compensation (state expe cted payments)

Response: L{%

23. Will you agree to serve as member of loca road maintenance commiltee?

Response:
el

K) SOCIAL IMPACTS

24, What impact will the presence of non-locgl construction workers have on th 2

local community? q@qjgiz M;‘wr

Response:

25. What should be done to reduce the resulta 1t negative impacts if any?
Response: é z

o ‘
L) STAKEHOLDER DETAILS
Occupation/Designation: ,/i“ﬂk&flf

Dalte: 7- €. e Pluc 2

ga 5 nl.c( im?é-&-cp«- l g (;uj o 5
p L & -
Nawme g;;é%—wn,«z S 4(«6('['3



Environmentel impact assesment of Maji ya Chumvi -~ Miritond (4 109) road in Coast Province of Kenvu

A)

B)

5

roadk

€)

DUST

D)

10.

&)

UESTIONAIRE RESPONSES DURING I! TERVIEWS WITH THE
COMMUNITIES ADJACENT TC: THE ROADS.

VALUE OF THE EXISTING ROADS

. R

. Do you find the roads useful and if so, how d( they ene tyou”
e and P

Response: \?0&!6(;[/’% ﬁ-wm M

ng émsnes& or
What do the roads deny you? a&re,
Response: ,Sa_?g'fz& on The v ' P
to poficks

What effect has the deterioration of the poad h 1d‘? .
Response: 'Hbﬂ er Wl (C&‘é &«SS ﬁaéto/(/

CHANGE IN THE LOCAL ECONOMY

In what ways has the existing road affect hous :hold income and local trade?

Response:  Pradece. is nodl Nore esperisise bw

In what ways will the improved road with the - econstructed Maji-ya-Chumvi
beidge affect household income and local trade ?
Response: TMSPO}’?' of QO.’Z@ O’J

¢ o

IMPACT OF ROADS VILLAGE/T OWN ENVIRONMENT DUE T o
AND TRAFFIC MANAGEMENT

What are your main income regarding the ville ze/town environment of the

existing road?

Response: “/9

What are your main concerns regarding the planped new rogds?

Response:) I T Fhe yoe! M{Z wof e / Mléw&

5> C0/’/S
What are ygftu com,crr; tcmﬁ the spillage f fuel (011/!:,1 asc) or concrele

mixtures and permeation of other generated deris tnto the river (river
ceosystem) and terrestrial arcas andtlé{nﬂg,ml wie of the subsequent damage?

Response: (0—!"1 S-I/Uﬂ ’I ZLO Pm_é Z‘:{ {—k,,

DEMOGRAPHIC AND SETTLEMENT PATTERNS ernstre 2/4 Qﬂ{‘

S

In what major ways have the existing road affe :ted demographic and

settlement patterns in the area? V ﬁ.‘g
Response:  Some Vb&&ﬁ% /4.9 o
| rlon to the Mozowos — Wé
In what major ways will the new road affected lemographic and settiement
patterns in the area

Response: ﬂ:lﬂ( rease ﬁ‘é Mﬁ@z Jtﬂgfé/@//f?@ﬁ‘
% _The ot
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Environmental impact assesment of Maji ya Chumvi — Miritini (4 10} road n Coast Province of Kerva

11

14.

17.

18.

19.

20.

. In what way will the new road affect land and land productivity in the area?

IMPACT ON LAND USE AND LAND PRODUCTIVITY

In what ways has the existing road affected land use and {and productivity in

the area? (Z‘)Q,(
Response: Frncetease ow !9%'"0 @[?h/"e G'-*d (f/@ r

bex 1
Response: W SOppre

IMPACT OF UNDESIRABLE DEVELOPMENTS ABUTTING THE
ROAD

. What are the main undesirable developments br ought about by the present

road? , ;
Response: CMCOJ B@—’\n Jﬂ% / Tmf%c pa&@%&
How can these undesirable developments be rec uced in the reconstruction of

the road?. ﬁvc Saﬁef% ie incluctd on vire

Response: 0&50 ﬂ .

SERVICING OF ROAD CONSTRUCTION WORKFORCE

. Which locations do you recommend for the road construction work force?
Response: "Q}f(jajea_na
16.

What services should be provided in the rpad ¢ mstmctio;s workfor? camps”?

Response: = (lead) e R e Soerc s,
- Health servviceS - (SO B3,
QUARIES AND BORROW PITS FOR THI. ROAD CONSTRUCTION

Which quarries and borrows were used for constructing the present road”
Response: Oo mOﬁL W 200

Have the quarrics and borrows pits been rehab litated to connununity’s

satisfaction, Some a-jsdﬂ—(o_ g /77 )’t/’[ .
Response: roaoo "Lﬁeﬂ /’19 e }Mé&@

Would you offer new sites for borrow pits for uture construction (with
compensation)? U
Response: H .

DEVELOPMENTS WITHIN THE ROAD RESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

Do you know that the road reserve is not your land for developments

(buildings and farms)?
Response: >LQ 9
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Environmental impact assesment of Maji va Chumve — Miritini ¢ { 109} road in Coast Province of Kenva

21. If the new road demands wider area beyond t 1e existing road reserve (30
metres on both side of the reconstructed road) would you expect: -

a) Compensatlon H ﬁ.
Response: g

b) Relocation of family
Rzsponse: W}a'—

PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance ~orks in sections of the road
adjacent to your land: -
a) As your own contribution

Response: UZ/H,_

b) For small compensation (state expect=d payments)
Response: U

23. Will you agree to serve as member of local ryad maintenance committec?

Response: A U/Q'

SOCIAL IMPACTS

24. What impact will the presence of non-local ¢ onstruction workers have on the

™ Qommor. of fromgey , BIDS <

23, What should be done to reduce the resyjtant negative impggets 1f any? 'w gagq%
Response: !) T ?C?T"m N7 J 9 )

C—él ,W Q
’2- e C(p . r 6E
STAKEHOLDER DETAILS ceel }556 orce

Occupation/Designation: szg@f/‘é CO“‘(SV\@éf)WO]gk l/ méé
Date: t?/gfzm/ Place: WW&' <20

Signed:
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Environmental impact assesment of Maji va Chumvi — Miritini (4 11}) road in Coast Province of Kenva

QUESTIONAIRE RESPONSES DURING INTERVIEWS WITH THE
COMMUNITIES ADJACENT TO "'HE ROADS.

A) VALUE OF THE EXISTING ROADS

1. Do you {ind the roads useful and if so, how do they benefit vou? .
Response: )SQ*:;&‘O Lm_&.\xg\;\ TRl QQ,\,\\\}\_&_LQ:\QS,\‘S_LLQM

What do the roads denv you?

Response: \M—\ oo Coramalo cud lows) %C&».r.m,\\

12

What effect has the deterioration of the road he d?
Response:m\} ‘., & wSL S ﬁ_k’\/‘

B) CHANGEL IN THE LOCAL ECONOMY

el

4. In what ways has the existing road affect hous *hold income and local trade?

Response: C&m\mﬂm&e\x LS; \)\Q}\_ m ‘b TAML@

[11 what ways will the improved road with the reconstructed Maji-ya-Chumvi
bridge affect household income and local trad:?

Response: {9 s \\A,L.\Erocmq kmt‘\-’?\&x&x \AA’QJ\&)—V\

U PO N
C)  IMPACT OF ROADS VILLAGE/TOWN INVIRONMENT DUE TO
DUST

AND TRAFFIC MANAGEMENT

(W 2]

6. What are your matn income regarding the vil age/town environment ot the
existing road?
Response: '*—tf\”k.(‘_/ WASs \oegg AL S \& TOhca SCQLLQ_
C“Fc‘\\: x\x,\us,. TR Psudieag s

7. What are your main cdneerns regarding the lanned new roads?

Ru;pnnw,‘\ “U)\Du._ 'S }1 E‘-\.k L, S:.\ -\m
I\t NS

& ‘t_cx,u&&[ Dy s ‘1 S
8. What are your concems regarding the spillag.e 01 fue \1/}:16158) or LOI]LQI'%;JL% ‘Q%ﬁv\k
mixtures and permeation of other generated debris into the river (river

ecosystem) and terrestrial areas and the magnitude of the subsequent damage .
Response:

D) DEMOGRAPHIC AND SETTLEMENT PATTERNS

9. In what major ways have the existing road i flected demographic and
settlement patterns in the area?

Response: . - % ~\\ VTN QLA-IL\%_&*L 8 b
'y — Eb:b
10. In what major ways w1[% the newk';GQa‘d aftec te?derﬁographic and settlement

patterns in the area
Response: ~
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Environmental impact assesment of Mafi ya Chumvi — Miritini (4 {29} road n Coast Province of Kemyva

IMPACT ON LAND USE AND LAND PRODUC TIVITY i
has  exshing 4 u{-w( :
11. In what ways wibkthe sew-road land use and la1d productivity in the §
? ~ -
;r:;onse: TBouas %@B\wfm_ UarQs 3. N € womsash J@m W o\,
Aush Ssvueckerita Yooy, et fi\‘%&\&@gi
2. In what way will the new road affect land and land productivity in the area”
R : ) .
esponse (H&,LS MQ\ L&cgfg C\bbtu; i ‘h. : ‘\}\MJ_ ¢ -

IMPACT OF UNDESIRABLE DEVELOPMEN 'S ABUTTING THE
ROAD

13. What are the main undesirabie developments broug it about by the present
road?

Response: "k:'\g.u.&,ﬂ"t-wkg&,%\ G ICHY ’@em.\

14. How can these undesirable developments be reduct d in the reconstruction of
the road?

Response:

SERVICING OF ROAD CONSTRUCTION WORKFORCE

15. Which locations do vou recommend for the road ¢ onstruction work force?
Response:

16. What services should be provided in the road con structions workforce camps?
Respounse:

QUARIES AND BORROW PITS FOR THE ROAD CONSTRUCTION

17. Which quarries and borrows were used {or const ucting the present road?
e o T . 3 P Y
Response: flg o heewe, Ckhm,\s\ rede. WO W el

8. Have the quarries and botrrows pits been rehabitiated o community’s
satisfaction.
Response: ™ AQS )

19. Would vou offer new sites for borrow pits for fi ture construction {with

compensation)?

Response: K&Q—& ‘

DEVELOPMENTS WITHIN THE ROAD I ESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not your and for developments
(buildings and farms)?

Response: -\AQ‘&
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K)

L)

Environmental impact assesment of Maji va Clhumyi ~ Miritini 14 10 ) road in Coast Province of Kenva

21. If the new road demands wider area beyond the :xisting road reserve (30
metres on both side of the reconstructed road) would you expect: -

a) Compensation \/\Q <

Response: N

b) Relocation of family
Response:

PARTICIPATION IN ROAD MAINTENADN CE

22. Do you agree to carry out road maintenance woks in sections of the road
adjacent to your land: -
a) As your own contribution
Response: ~

b) For small compensation (state expected payments)

Response% RRESTOY A,QM Rt o,

23. Will you agree to serve as member of local roal maintenance commitiee?
Response: = g '

SOCIAL IMPACTS

24, What impact will the presence of non-local co 1struction workers have on the

local community?

Response: (@ '\"\.\.,%BQ»“—Q_LQ

25, What should be done to reduce the resultant n :gative impacts if any?

Response: §_ o awal_ % (. ~o i ‘v Voo T o St s
STAKEHOLDER DETAILS m“"*&e‘ —ovd haouit et ;gcm,‘&

Occupation/Designation:

Date: \1{’\ sl Place:
5'3w‘®»§§: C OnE AL
Nﬂmﬂ. . \_\U‘im_%_\ N\ M - “'
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Environmental impact assesment of Maji va Clumvi - Miricing (A (09 road in Coast Province of Kenva

QUESTIONAIRE RESPONSES DURING. INTHRVIEWS WITH THE

A)

12

LW

B)

C)

DUST

3.

D)

10.

COMMUNITIES ADJACENT TO T 1E ROADS.

VALUE OF THE EXISTING ROADS

. Do vou find the roads usetul and if so. how do th :y benefit VOJ;P< k
el

Response: \ju, ey cllew e e

What do the roads deny vou?

Response: <op eed - & StaootA Ql—\C,Q SQOLQ toereeds |
Whar effect has the deterioration of the rgad had® .
Response. Y aﬁ(’_ {“'T Wereawds 2 X Yoo Vac~ B LrosTs O

\/&L c_Lz,‘:. .
CHANGE IN THE LOCAL ECONOMY

In what ways has the existing road affect househc Id income and local trade?
Response@fpe S o™ {ocat’o « DOMe Curas A ‘JUL-""{‘ f b“d%
Cimee EUOF voud Condibons ey )&HU ek ciceess v A arlcets

. In what ways will the improved road with the rec snstructed Maji-va-Chumvi

bridge affect household income and loca] trade? |
Response: Could wluuw & cimp (a Yrucl,

IMPACT OF ROADS VILLAGE/TOWN EN'IRONMENT DUE TO
AND TRAFFIC MANAGEMENT

What are vour main income regarding the village town environment of the
existing rcad?
Response:

What are vour main concerns regarding the plann :d new roads?
Response: ~

What arc vour coneerns regarding the spillage of el (oil/grease) or conerete

mixtures and permeation of other generated debris into the river (river

ecosystem) and terrestrxal a,reas and the magnitud: of the subsequent damage? :
Response: MILV&_‘ (U (} ‘Umse F L’f{ ;\43 Uy et er o) 'H:\L(r
tolp Source o Cﬂy\'\ Cag wedkrr.

DEMOGRAPHIC AND SETTLEMENT PAT FERNS

In what major ways have the e‘{isting road affecte d demographic and

settlement patterns in the are b beod ﬂ
Response: @mbq Z)_L Pﬂopu feerr PV CL!Z)L‘ o dud
\r\u\ftb(f VIS &P\% on Vvoads) CQ

In what major wavs will the new road affected de nographic and settlement

patterns in the area . ,
&
Response: 5CL Bk g

2000 0847 Vimstry of Roads & Dublic Works i Roads De, . )- Kemva
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Environmental impact assesment of Maji ya Chumvi — Miritini {4 /09) road in Coast Province of Kenyva

_—

E) IMPACT ON LAND USE AND LAND PROD JCTIVITY

11. In what ways has the existing road affected land 11se and land preductivity in
the area?
Response: —

12. In what way will the new road affect land and lard productivity in the area?
Response:

—

F) IMPACT OF UNDESIRABLE DEVELOPM iNTS ABUTTING THE
" ROAD

13. What are the main undesirable developments br yught about by the present

road? | S L acs Yradhe hoy ods
14. How can these undesirable developments be recuced in the reconstruction of

the road”

Response: Wil L‘({}V\L F shaoldes C_LQQ"":CO tongd %mdﬂdl Q(“*cr
QR g o e
G) SERVICING OF ROAD CONSTRUCTION WORKFORCE,

15. Which locations do you recommend for the rozd construction work force?
Response: i

16. What services should be provided in the road ¢ snstructions workforce camps”
Response: 7

-

H) QUARIES AND BORROW PITS FOR TH.£ ROAD CONSTRUCTION

[7. Which quarries and borrows were used [or cor streeting the present road?
Response: -

13. Have the quarries and borrows pits been rehal ilitated to communiwy’s
satisfaction.
Response:

19. Would you offer new sites for borrow pits for future construction {with
compensation)? 77
Response: )

I} DEVELOPMENTS WITHIN THE ROAL RESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not your land for developments
(buildings and farms)?
Response: \{ga
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Environmental impact assesment af Maji va Chumvi = Miritini (1 109) roc 4 in Coast Provinee of Kenya

21. If the new road demands wider area beyond the existing road reserve (30
metres on both side of the reconstructed road) woulc you expect: -

a) Compensation
Response: ho

b) Relocation of family
Response: |y

PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance works n sections of the road
adjacent to vour land: -
a)  As yvour own cotrtribution
Response: \1 AN

b) For small compensartion {state expected payments)
Response: ‘f*’% b per Q(‘jktf@q rect? (Ginumgw rete

23. Will you agree to serve as member of local road m ;imtenance committes?

Response: \fé's. bd-t =i \,UD-E Q-UQ’Q'“T
SOCIAL IMPACTS

24. What impact will the presence of non-local constr 1ction workers have on the
local community?

Response: Doost Yo loced Frade wau“uj both  merchonts av llun\m'—\
ﬁuﬁﬁef

25. What should be done to reduce the resultant ne( galive impacts i1f any?
RESPOHSS'-S\ &ur‘mwﬁio"l +o \OO“U'\ (O 0,0,5 Gty 00 Co~ttr. woprbesg .
+ T eer COmo 0 g WCI—‘W—#«UEQ rho ¢l ‘ A
STAXEHOLDER DETAILS Utdon < o ‘1)
~She o S

Occupation/Designation: T@uipie Pl ol
Date: \7 (&- o Place: l\r{ombabc
Sisgned\:_‘s — W@ .

Name:@ﬁ;@_ E,\-LEYZ"\%’H“M &nfﬂ;\ﬁ.eﬂ/
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Environmental impact assesment of Maji va Chumvi - Miritini (4 119) road in Coast Province of Kenva

QUEjSTIONAIRE RESPONSES DURING INTERVIEWS WITH THE

3

(8]

COMMUNITIES ADJACENT TO THE ROADS.

VALUE OF THE EXISTING ROADS

Do you find thﬂgads useful and if so. how d¢ they benefit you?
Response: /q/wzyﬂ

What do the roads deny you?
Response: AN

What effect has the deterioration of the road ! ad? i T S5
Response: ¢ EH7¢ & AR EAKD O orns ¢So L£CD VS &

CHANGE IN THE LOCAL ECONOMY

In what ways has the existing road affect household income and iocal trade?
Response:

[n what ways will the improved road with th: reconstructed Maji-ya-Chumvi
bridge affect household income and local trade? . sz ou
Response: /) p €4 v+ € PARK/ G FaciC et &8 70 707

BuSi pp e5CT ¢ PIOLE  Bulsuers JpRL M ELLD
IMPACT OF ROADS VILLAGE/TOWN ENVIRONMENT DUE TO

AND TRAFFIC MANAGEMENT

What are your main income regarding the v Hage/town environment of the
existing road? . - =
— - . - 9o A i)
Response: v & 57 LG 86 A APUE DrScon AL AGEL
T _ _ _ . . — , ‘/7 _ — -
T LU T CE2C sy STOFING o QU
What are your main concerns regarding the planned new roads? , Yy &
Response:/ Lo Ad Sfpovl cow~ve7Lu a7 Bomi i~ é_;)“u_c
’ - — - “ =
2FPACE oG FAYS T BE CconSR VT ED
What are your concerns regarding the spill ge of tuel (oil/grease) or coneret -
mixtures and permeation of other generatet! debris into the river (river
ecosystem} and terrestrial areas and the magnitude of the subsequent damag?
Response: DS TR LT reoomd 0% § Gzt ¢ v ET I +f7N
wheEge [OSORCE- DEAInAGE 270 g o
DEMOGRAPHIC AND SETTLEMEN""PATTERNS

In what major ways have the existing road affected demographic and

settlement patterns inthe area? /M A ¢ o207 50 FC oy oew o g

Response: /@ CCLT( & WNEALCET 70 7HELOAD., (o
éé_ i &2 COr¥7 Y yvi CaT O — 7 A M -

. In what major ways will the new road afft cted demographic and settlemen.

patterns in the area

Response: ;‘ﬁ A E AT q
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Environmental impacr assesment of Maji ya Chumvi — Miritini (A 109) -oad in Coast Province of Kemva

IMPACT ON LAND USE AND LAND PRODUCTIVITY
has ansting ected
1. In what ways wH the new road land use an'l land productivity in the

area? . _ o

Response: rb UC Vo for comvdidloN ppMY O LWOK “i®lG
Cavn i 1B HAVE  movEDd To T e Towon

12, In what wayv will the new road affect land and lan 1 productivity in the area
Response: ﬁ, ool fo D WILL A RATT MAR N f ol - o

SLECT NG AT pom e: THOS Ty Wit WoRK neZ & ¢
IMPACT OF UNDESIRABLE DEVELOPMENTS ABUTTING THE ¥ He 7 & .
ROAD e s

,.-.

13. What are the main undesirable developments bro aght about by the present

road? THESE ALE  JusT (N Favovrg oF qoed [V CADE
Response:

14. How can these undesirable developments be rediced in the reconstruction ol
theroad? (Lo L CCArvwica SHOUUD BE Dorv © D
Response:gu_g/,v{{-g*_; /LO p—__(—-' j“—f—oUL_b f iy D o S

SVEJVEYEs o AV et U T cone BT dor
SERVICING OF ROAD CONSTRUCTION "VORKFORCE

15. Which locations do you recommend for the road construction work foree?
Response: pu T Sib € m AT OR 7o uwwnNg

16. What services should be provided in the road coastructions work{orce camps?
Response: — yo M ¥ &2

QUARIES AND BORROW PITS FOR THE ROAD CONSTRUCTION

17. Which quarries and borrows were used for cons:ructing the present road”
Response: .-~

18. Have the quarries and borrows pits been rehabi itated to community’s
satisfaction. -

Response:

19. Would you offer new sites for borrow pits for f iture construction (with
compensation)?
Response:

e

DEVELOPMENTS WITHIN THE ROAD NESERVE (30 METRES ON
BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not your and for developmients
(buildings and {arms)?

Response: Vel



Environmenial impact assesment of Maii ya Chumvi — Miriting (A 109) ) oad in Coast Province of Kenva

-—

21. If the new road demands wider area beyond the ex sting road reserve (30
metres on both side of the reeoustructed road) wou id you expect: -

a) Compensation

Response: '“{LCS L £ ONEC &3 Sazy
b) Relocation of family
Response:/ i V) C_—,pc;/\/_ﬂs
A} PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance worl s in sections of the road
adjacent to your land: -

a) As your own contribution
Response:

—

b) For small compensation (state expected | ayments)
Response: :
P -

25. Will you agree to serve as member of local road maintenance committee?
Response: NoF R ERLY
K)  SOCIAL IMPACTS

24, What impact will the presence of non-local construction workers have on the
local community?

Response: Lo CA¢ SO 77 o7 ¢ N FY O EELS AR AN on EA
25. What should be done to reduce the resultant ne jative impacts if any?

Response: . 4/, A G AT v E K ELTP Lo Ay Lo A
(2 b

L) STAKEHOLDER DETAILS

Occupation/Designattorr 7] RS0 LR

Date: /7/@%2'&‘9{ Place: /ﬂ/—)’,@ //,"L%/M
5-3-\4.0“,_. /( 5 i//[) i/ /V\f,;:_//‘fD

Nang : /-
LRI ET 70 G
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Envirommental impact assesment of Mayt va Chumvl ~ Miruing (4 [09) road in Cast Province of Kenva

—_—te

OUES’I;IONAIRE RESPONSES DURING INTERVIE'VS WITH THE

3

L

=)

Dy -

10,

COMMUNITIES ADJACENT TO THE ROADS.

VALUE OF THE EXISTING ROADS

Do vou find the roads useful and if so, how do they bencfit you? <&

o . - Y
Response: € emvv) Tmimemd i Aalf—— S 60 by ng

What do the roads deny you? wjo% O AR b ek —
RESPOHSE: H\v e [PIVAEE N \u‘\,k’:_,{*";‘*'-q

What effect has the deterioration of the road had?  4dn
Response: G aciet il

v bneana

CHANGE IN THE LOCAL ECONOMY

[n what ways bas the existing road aftect houschold i come and tocal trade?
Response:  joy S —oe

In what ways will the improved road with the reconst ructed Maji-va-Chumyi
bridge affect houschold income and local trade? |

Response: \icliw B cmo—c 8, Ay 3 Sﬂ_ﬂ—@- P

IMPACT OF ROADS VILLAGE/TOWN ENVIF ONMENT DUE TO

AND TRAFFIC MANAGEMENT

What wre your main income regarding the village/tc wn environment of the
existing road? Cweeltl Feole  looctvwinen
Response:

What are your main concens regarding the planne | new roads?
Response: Vi wo et v mms—sie. Ve e Nl

What are vour concems regarding the spillage ot f1el (oil/grease) or congrete
mixtures and permeation of other generated debris into the river (rnver
ecosystem) and terrestrial areas and the magnitude of the subseguent damags?
Response: Sy Y Q=N NP |

DEMOGRAPHIC AND SETTLEMENT PATFERNS

In what major ways have the existing road affzct:d demographic and
settlement patterns in the area” S wvRaee vEiv e
Response: ~Fe O =TT Phses '

[n what major ways will the new road affected demographic and seitlement,
patterns inthe ared ey el e nawo M vee ks
Response: '
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Environmental impact assesment of Majt va Chumvi — Miriting (1 [09) rocd in Coast Province of Kenya

3

IMPACT ON LAND USE AND LAND PRODUCTIVITY
2w Shin 4lj-ef-+
11, In what ways w;-l-l the naw oad&%-ct‘t land use and land productivity n the
area? ¢ {_cx .Lrﬂﬂ-\
Response: ’
12. In what way will the new road affect land and land sroductivity in the arsa?
Rasponse:  p-p v Lot cots >

IMPACT OF UNDESIRABLE DEVELOPMED TS ABUTTING THE
ROAD

—
tad

. What are the main undesirable developments brou :hit about by the prasent
road? A '~—-—*2~;,3)’ o
Response:
i4. How can these undesirable developments be redu ed in the reconstruction of
the road”
Response:

SERVYICING OF ROAD CONSTRUCTION WORKFORCE

——
th

. Which locations do vou recommend for the road :onstruction work fores?
Response:
16. What services should be provided in the read cor snuut;on‘s workforee camps”
Response: @ 2 lads T e @ e ?\(\.\-J‘u ({'
A P ooty Ve e S A
QUARIES AND BORROW PITS FOR THE ROAD CONSTRUCTION

7. Which quarries and borrows were used {or const ucting the present road?
Response: Yewovno, Me——don iy ,\_‘j’,
18. Have the quarries and borrows pits been rehabilitated to compiunity’s
satisfaction. =3 _
Response: ’\x,n,j N I TN R S S
Ao 8 crern Vo W @ e
19. Would you offer new sites for borrow pits fdl‘ fi ture constructxon (with
compensationy? ~{ &
Response: e oot s 7y Lo Comipeaed o

DEVELOPMENTS WITHIN THE ROAD F ESERVE (30 METRES ON
BOTIH SIDES OF THE ROAD)

20. Do you know that the road reserve is not your land for developments
© (buildings and farms)? e X%
Response: Ve oyl Yo ba cdooadedd.

bW e Lo &H Wigabed  Maees  5W-n e ]\ o Cipme e 8
C‘_’.-, PR N L S Ly C’(}Q\..\_g_

Sey e
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Environmemal impact assesment of Maji ya Chumvi = Miviting (1 109, road in Coast Provinee of Kenva

21. If the new road demands wider area beyond the e::isling road reserve (30
metres on both side of the reconstructed road) wculd you expect: -

a) Compensation 7<%
Response: --by be Con @ oz oXeof

~ b) Relocation of family
Response: S  1,gq = olucos ’Q

PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carry out road maintenance worl s in sections of the road
adjacent to your land: -
a) As your own contribution .
Response: ”’Y &t_h,ﬁ wd \\\ Le @Qen cj \'RW v

b) For small compensation (state expected { ayments)
Response: ™) €3

23. Will you agree to serve as member of local road maintenance commuittee? ‘7"55‘
Response:

SOCIAL IMPACTS

24, What impact will the presence of non-local construction workers have on the
local community? tutl b ore €wbleco X
Response:

25. What should be dene to reduce the resultant negative impacts if any?
Response: SeveelLe Q“j e e R &g o e Lo &y
o Le Ewwptaﬂq_u\\. '
STAKEHOLDER DETAILS

Occupation/Designation:  C H (G-~

~

Date: |7 / ® / o Place: | WP WRVAToN e N

Sljnll.A : C%Jk)

‘. 4
Name: S0 ws. v aletel Lot
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Emaronmental Impact Assessment for the Proposed World Bank funded Rehabilitation of Mayi ya Chur vi — Mirinm Road (4109) Project

A.

-

Summation of the Resolutions of the Meetings Held on 17™ August, 2001 it
the DWOQ’s offices, Mombasa and the Mariakani |.ocation Chief's Camp.

While giving full support of the project, the generai view of the public was that roads are
beneficial, social- economically.

About 60 stakeholders participated and gave their unswrving support for the proje¢: at
the Mariakani Chief's Camp.

The major cause of the deterioration of the road was the 1997 El Nino rains.

The problems experienced as a result of the dilapidate ] state of the Maji ya Chunmvi ~
Miritini Road Section are:

o Very high vehicular operating costs (VOC).

o Frequent accidents along the road.

o High costs of transportation of commuters and their goods in terms of fare and
travel time.

o Reduced economic activities as most of the siall-scale traders along the road

depend on transportation of goods to and from tt @ main Kongowea market ar 1 the
Central Business District (CBD) in Mombasa town,

The benefits envisaged as likely to accrue from the rehabilitation of the Maii ya Chu nvi -
Miritini Road Section are:

o Easier transportation of local produce and people to and from Mombasa.

o Easier access to social amenities in Mombasi: such as schools, hospital. and
government offices.

o Reduced commuter travel times and costs.
o More people out of the work force will opt to liv: further away from the CBD aence
decongesting the residential area within Mombasa town.

o Income per capita amongst the locals shall inciease as a result of their tracling in
the urban centres along the road.

The improvement of the road will affect the local demagraphic patterns with more yeople
settling near the road.

The Maji ya Chumvi bridge in its present state withou: guard rails pases a danger |5 both
motorists and pedestrians and an intervention measur2 of replacing these should b done
as the commencament of the rehabilitation is awaited.

With a new Bridge installed at Maji ya Chumvi th2 road environment shall bi: more
commuter friendly.

Oil and diesel spillage is inevitable. It was suggested that the contractors should niinimize
this as much as possible through good mechanical pre ctices.

Negotiation should be carried out by the contractor and supervising engineer to ensure
that any persons’ fand including materiais’ sites that would be affected ¢hall be

compensated and rehabilitated to the satisfaction of the owners as this was not 11e case
praviousty.



Znvironmental npact Assessment for the Proposed World Bank funded Rehabilitanon of Mayi ya Chumn - Mirmim Road (4109) Project

Q1.

If need be the previously utilised Mariakani Barracks, Kckotoni and Mwanda quarric's
should also be considered for proposed road works.

Proper drainage implements and traffic signs should be incl ded in the rehabiiitation of ti e
road section.

The contractor and Consuitant and/or Resident Engineer sliould choose their own camy /
office locations and then negotiate with the respective landowners. This shall preferably e

at Mariakani which is centrally placed and the construction work force be provided w th
clean water, good sanitation and heaith care services.

Extra road reserve may be obtained where widening or realignment is inevitable with i1e
necessary compensation where applicable.

Awareness campaigns on the traffic act with regards to the road reserve (30 metres on

either side of the road centreline in this case) and the nawly enacted environmental iact
should continue.

The roads department should revisit the old colonial system that periodically inforried

offenders and the generai public through written commuication duly signed by the ¢ rea
maintanance engineers and the local chiefs.

A dispensary open to the community would suffice to cater for any accidents that 1ay
occur. Workers should be provided with first aid and safet s gear during working hours.

Maintenance of the bridge and removal of debris geneated by rain and normal u:age
(litter) will be done by the local community in conjunction with the Roads departrient
(Implementing Agency). They shall also carry out rouine road maintenance works in
sections of the road adjacent to their homesteads for somr e wages.

Gender sensitivity should be encouraged with both wornen and men being incorporated
equally in the works with the help of the local Chief Mrs. loyce Wakithi Kombe.

Positive social-cultural exchange be encouraged amongst the non-local working garigers
and the local community.

Recruitment of the rehabilitation work force should give first priority to the local
community as a mode of alleviating poverty within this region.

Critical Questions addressed to and answers g ven by the Team
of Experts

How will labour recruitment be done?

Response: The contractor will employ qualified persons.

1. Mrs. Joyce Wakithi Kombe Chief (Mariakani) Chairman C :gﬁ"éy;ff-tU
2. Mrs. Elizabeth C. Mibey SEOC (P) Coordinator, o }
3. Ms. Beatrice H. Ogut E (D) <

RappOteur _&%’J 2o 2% 2ogq
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1. Comsvitative forurn in the office of the DWC {Mombasa) ~Eng. Kairigi of
17.08.2001where the Likoni vember of Parilament, Mr. Suieiman Shakombe
n spectacles was present amongst ol hers to assist the team.

—

i\)

Stakenociders raise theiv hands o sacw their unswerving support for
- oroject at the Marialiani Reads | faintenance Camp.

——————— -

—— A - —




Aen o e mten g

3. There are scanty remiains of what were onc 2 guardrails as these have bien
inocked off on both sides of the Maji ya Chumvi Bridge that now pises a
danger to the safeity of mobtorists who are not frequent on this road. .

4. Guileys are starting to deveicp in the vide drains and should be c)ntained
using scour checks even hefore th: actual rehabilitation stats. The
pedestrian in the forefront explains this 0 the team’s photographer.




5. The road seems to have falied upto the base, The type of potholes here indiczte a
likelihood of the underiying cuivert Jmﬁm being « racked.

e ———— - ~ £

- ‘% e e #3,Aee:

6. Themlei:amioul:mﬂ:ta»fi:het*;m«:aisnze.z,énnﬁc1= Emboxculverthavebeenca' ltured

This is inadequate and the roads overseer in the background informed tie team
‘ that it is nermaily overtopped dunag the rainy sEason.

TT————




7. There is need for a climbing lane at akout Km 28 from Maji ya Chumvi.

’ "-““L-’-«..-u

/o

k]

8. This is area at abeut Km 27 from Maji ya Chumvi is prone o laidslides.
Rockfill has been consistently used her: to temporarily arrest this < tuation.
{See the {ccation of the van in the pictur:}



10.

Encroachment aiong the road reserve is a common scene on this rand as is
seen at the busy Mazeras Urban Centre,

The Mabati Steel Rolling Milis betweer Mazeras and Mariakani is o/'e of the

Private sector industries that stand to benefit from the improveme! it of the
road.




11. Industrial affluent such as this from the Mabati Stee! Rolling Mills should not
- be allowed into the road drainage systen: .

12. The ongoing activities show that this previous quarry has been tu med into a
watering point near Mariakani . Then: appears to be enough mat« rial around
— here for it to be revisited for future use.



13.

14.

Lack of homogeneity between the carr ageway and shoulder struiture in
successive intervention measures may ha ve instigated this sort of fail.re.

J

Heavy trucks at and near the Mariaka i Weighbridge not only cause traffic
impedance and air pollution (dust and gaseous emissions) but als) destroy
the road pavement not designed for siich static loads at this point. There is
need to incorporate the reconstruction )f the Weighbridge in this pri ject.



15. Appropriate technology has been applied in the rehabilitalion of th
materials site to the satisfaction of t he owner that is also pleasa it to the ey
in the newly opened Mtito - Andei — i 3achuma Gate section.

Q‘i‘ o : h 1 l;“j&_‘“'v
LRI 3. i e . ,
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16. Road fumiture and parking bay show what a properly laniscaped roa
environment should look like in the nearby Mtito — Andei — B.ichuma Gat
section. IR —— :
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APPENDIX 7

Study Team

On 7" August, 2001 a team of experts comprisilig of the individuals listed below,
was constituted to review the Preliminary Envirolimental Mitigation Report for the
proposed WB Reconstruction and Rehabilitation of the Maji ya Chumvi — Miritin
section of the Nairobi — Mombasa Road in the Ccast Province of Kenya:

B W N

NAME ROIE

Mrs. Elizabeth C. Mibey -Enmvironmentalist (Team Leader)
Ms. Beatrice Ogut -Roiids Engineer (Design)

Mr. Joseph W. Wanyama -Roiids Engineer (Planning)

Mr. T. W. Nderitu -Eccnomist

Terms of Reference (TOR)

The above team of experts was expected to adc ress the following terms of
reference: -

1.

Give a brief profile of the Maji ya Chumv — Miritini section of the Nairobi -
Mombasa Road with special focus on ¢ nvironmental features within th:
prioritised road network.

Analyse all potential impacts of the Re onstruction and Rehabilitation :.f
the Maji ya Chumvi — Miritini section witiin the study area.

Specify which impacts are positive, 1egative, irreversible, reversibl:,

direct and indirect.

Provide workable mitigation plans fcr negative impacts and whe'2
possible suggest workable implementation schedules ard

responsibilities. Also include the costs ¢ f implementing the recommend:.d

mitigation plans.

Determine conflicts of interest within tie proposed project environs arid
suggest resolutions based on the proposed programme vis-a-vis short aid
long - term economic

goals.

State both short term and long-term :ontribution of the Reconstructiin
and Rehabilitation of the Maji ya Chur wi — Miritini section to the overill
sustainable development of the Coast Province and country of Kenya at
large (biodiversity conservation, tourisni, security promotion etc).

Provide a critique of the prioritisation c iteria by the Ministry of Roads & 1d
Public Works hased on traffic volume and suggest modifications whire
possible on the basis of

Environmental considerations.

Compile an environmental mitigation plan for the Reconstruction &ad
Rehabilitation of the Maji ya Chumvi — Miritini section based on 1he
envisaged negative impacts.

o1
>



9. Discuss the environmental merits and demerits of the proposec
Reconstruction and Rehabilitation of the vaji ya Chumvi - Miritini section
implementation strategy.

10. Propose workable monitoring and evalualion (M&E) of the Reconstruction
and Rehabilitation of the Maji ya Chumrrvi — Miritini section operational
activities based on predetermined road prformance indicators.

11. Identify and recommend auditing and mc nitoring programmes.

12. Identify the procedure of project decommissioning, considering wha!
factors should be taken into account duri \g decommissioning and dispose!
of the project materials.

13. Prepare a draft final report.

14. Present the draft final report to selected -eviewers.

15.Take into account the comments of tte reviewers in the final Repor!
Production.

Experts’ Comments on the TOR

The experts noted the foliowing:

¢ The costs of implementing the mitigaticn measures are inbuilt within th
contractual agreements.

e This prioritised section of the NMIRRP has similar environment:|
characteristics with the neighbouring Mtito Andei — Bachuma Gate arii
Bachuma Gate — Maji ya Chumvi roed sections. Hence the resultart
environmental management plan shall have parameters borrowed froia
these where environmental mitigation h is been implemented.

On the basis of the above observations the following amendments were effecte:!:

() The second sentence of TOR No.4 vias omitted. (Also work mitigaticin
plans.)

(i)  In TOR No.10 the portion “based o district performance indicator: .”
was also omitted.

(i)  TOR No.5 was completely omitted due to the fact that no issues of
concern relating to conflicts of irterest were identified during te
SCooping exercise.

2|
£y



REFERENCES




10.

11,

12,

13.

14.

15.

REFERENCES:

MOPW&H (1997)

National Environment Action Plan

Environmental Resource Limited

Otieno-Odek, J (1997)

MOR&PW  (1998)

Irigia, B.K (1994)

GOK (1997)

GOK (1997)

GOK (1997)

GOK (1997)

GOK (1997)

GOK (1997)

GOK (1997)

GOK (1997)

Billtech Environmental Consultants

Strategic Plai for the Roads Sector.

Environment il Impact Assessment (EIA)
Guidelines ar d (MENR 1996) Administrative
Procedures.

Environment al Study of the Mau and
Transmara Forests, (1990) Kenya.

Legal Issues of Forests and Wildlife
Resources ir Transmara District.

Roads 2000 Maintenance Programme.
District Rurz| Road Network Rehabilitation
Project. Wo 1d Bank Project Implementation
Plan

Possible rol: of EIA in resolving Human-
Elephant Cc¢ nflicts in Kenya: The Laikipia
Case.

Keiyo Distri :t Development Plan 1997 -
2001.

Marakwet District Development Plan
1997 - 20(1.

Kajiado Dis trict Development
Plan 1997 -- 2001.

Narok Dis rict Development Plan
1997-2001.

Trans Nzoia District Development Plan
1997-200: ..

Trans Mar 1 District Development Plan
1997 - 20)1.

Uasin Gist u District Development Plan
1997 - 2001,

West Pokot District Development Plan
1997 — 2(01.

Environm :ntal Impact Assessment (EIA) af’
the propcsed (2000) Resettlement
Programre from Tana River Primate
National teserve (TRPNR) to Witu II.




16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

26,

27.

28.

29.

30.

Norconsult A.S (1999)
MOPW (1997)

The World Bank (1991)

The World Bank (1997)
MOPW&H (1998)

The World Bank (1991)

NEAP (1994)
GOK (1999)

KWS (1995)

Wamukoya, G.M and Situma, F.D.P

MOR&PW (2001)

Kiranga, C. F (2001}

Karanja, F. D (2001)

MOR&PW (2000)

MOR&PW (2000)

The study on wral Roads Improvement in
Western Kenra.

Roads 2000 Environmental Guidelines Study
Vol.II (1991).

Environment: | Assessment Source Book
Vol.ITI. Guidelines for Environmental
Assessment «f Energy and Industry
projects. Tec wnical Paper No. 154.

Roads and tt e Environment Handbook.
Technical Pi per No. 376.

The third Hiijhway Sector Project: Project
Specific Environmental Assessment.

Environmen al Assessment Source Book
Vol. I1. Sect yral Guidelines. Technical Paper
No. 140.

The Kenya '{ational Environment Action Plar
{NEAP).

The Envirormental Management and
Coordinaticn Act (EMCA).

Kenya Wild ife Service — Environmental
Impact Ass 2ssment Procedures Manual.

Environme tal Management in Kenya: A
Guide to tt e  (2000) Environmental
Manageme nt and Coordination Act, 1999.
CREEL.

Roads 20C0 Maintenance Strategy — The
Strategy In Brief.

Discussior s with former CSE (Special
Projects: ':nvironment and Gender Issues,
1999/200))

Discussions with SSE (M: GOK-Donor
Collabora iion Policy Supporting Roads
Sector)

Keiyo Dis rict Work Plan 2000 —~ 2001.

Marakwe : District Development Plan
2000 - :.001.

e em L M __ 41

64



31.

32.

33.

34.

35.

36.

37,

MORS&PW (2000)

MOR&PW (2000)

MOR&PW (2000)

MOR&PW (2000)

MOR&PW (2000)

MOR&PW (2000)

Obara, D.A (1999)

Kajiado District Development Plan
2000 - 2001,

Narok Distric: Development Plan
2000 - 2001.

Trans Nzota District Development Plan
2000 - 2001.

Trans Mara [ istrict Development Plan
2000 - 2001

Uasin Gishu Jistrict Development Plan
2000 - 2001

West Pokot Jistrict Development Plan
2000 - 2001.

The Macmill an "Primary School Atlas” — Fully

Revised Thii d Edition.



