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EQUIVALENTS

CURRENCY EQUIVALENTS

( 24TH February, 2004 Exchange rates)

Currency Unit = Kenya shilling (KSh)

1US$ - K.Sh 76.3889

1 Stg f = K.Sh 142.0044

1 Stg f = Us$ 1.8589

WEIGHTS AND MEASURES

1 Metric Tonne (t) - 2205 lbs

1 Kilogram (Kg) = 2.2.5 Ibs

1 Metre (m) = 3.281 ft

1 Squre Metre (M2) 10.765 Square fee:

1 Foot (ft) = 0.305 m

1 Kilometre (Km) = 0.621 mile

1 Square Kilometre (Km2) = 0.386 Square Mile

1 Hectare (Ha) = 2.471 Acres

FISCAL YEAR

July 1-June 30

ABBREVIATIONS

MDT = Average Annual Daily Traffic

AC = Approved Contractor

ADT = Annual Daily Traffic

ADB = African Development Bank

AE = Assistant Engineer

ALEU = Axle Load Enforcement Unit

ARE = Assistant Resident Engineer

BOO = Build Operate and Own

BOT Build Operate and Transfer

CA = Chief Architect

CAP = Caption

CBD = Central Business District
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CD = Consultancy Design

CIDA = Canadian International Developmf nt Agency

CEE = Chief Electrical Engineer

CER Chief Engineer Roads

CME = Chief Materials Engineer

CMTE = Chief Mechanical and Transport E' igineer

CPE (E) _ Chief Projects Engineer (East)

CPE (W) = Chief Projects Engineer (West)

CSE = Chief Structural Engineer

CSE (B) = Chief Superintending Engineer (B idges)

CSE (C) = Chief Superintending Engineer (C )nstruction)

CSE (D) = Chief Superintending Engineer (D zsign)

CSE (M) - Chief Superintending Engineer (iv aintenance)

CSE (P) = Chief Superintending Engineer (P anning)

CSE (RWI) = Chief Superintending Engineer (F oads Works Inspector)

CSE (TA) = Chief Superintending Engineer (1 echnical Administration)

CSE (TC) = Chief Superintending Engineer (1 echnical Compliance)

DANIDA = Danish International developmer t Agency

DD = Departmental Design

DFID-UK = Department for international De) elopment

DRE = District Roads Engineer

DWO = District Works Engineer

E = Engineer

EC European Community

EIA = Environmental Impact AssessmE nt

EIC Engineer - in - Chief

EMCA Environmental Management Co( rdination Act

EMP = Environmental Management Pla 1

EU = European Union

FE - Foreign Exchange

FY = Financial (Fiscal) Year

GBCP = Gravelling, Bridging and Culvert ng Programme

GIS = Global Information Systems

GOK = Government of Kenya

GPS = Global Positioning Systems
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IDA = International Development AssociL ition (World Bank)

IDB = Islamic Development Bank

ILO = International Labour Organisation

KfW = Kreditanstalt fur Weideraufbau

KIHBT = Kenya Institute of Highway Buildi ig Technology

Kph = Kilometre per Hour

KRB = Kenya Roads Board

MOAL - Ministry of Agriculture and Livest ick

MOE Ministry of Environment

MOH = Ministry of Health

MOR&PW = Ministry of Roads and Public Wor cs

MOTC = Ministry of Transport and Commi nications

MRP = Minor Roads Programme

NES = National Environment Secretariat

NGO Non Governmental Organisation

NMRRP = Nairobi-Mombasa Road Rehabilit ition Project

OIC Officer in Charge

PBO = Provincial Works Officer

PPIAF = Public Private Infrastructure Adv sory Facility

PRA = Participatory Rural Appraisal

PRE = Provincial Roads Engineer

PWO = Provincial Works Officer

RARP = Rural Access Rural Programme

RJA Roy Jorgensen Associates

RMFLF - Road Maintenance Fuel Levy Fu id

RSU = Road Safety Unit

SC = Supervising Consultant

SE = Superintending Engineer

SH = Stakeholder

SIDA = Swedish International Developr ient Agency

SDC = Swiss Development Cooperatioi i

SEO - Senior Environmental Officer

SSE = Senior Superintending Engineei

TEU = Technical Engineering Unit

TOR = Term of Reference
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USA = United States of America

USAID = United State Agency for Internat onal Development

VOC = Vehicle Operating Costs

VPD = Vehicles per Day

WB = World Bank
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EXECUTIVE SUMMARY

1.0 INTRODUCTION

From 1963 to the 1980's the Kenyan Road S.!ctor was tremendously improved
through various programmes such as the Rural Access Programme and the Minm r
Roads Programme. Through these programme ;, the classified road network hi !S
increased significantly. This road network ha; however been characterised !y

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 t ie Kenya Government in 1990's n
liaison with the multilateral donors started pL rsuing road maintenance polick i,
which while combining both labour and equip rnent would leacl to a sustainat: e
road sector. Hence the introduction of the li' cal Road Maintenance Fuel Le y
Fund and the implementation of the ma nly donor funcled Roads 201 0
Programme and Nairobi-Mombasa Road Rehaebilitation Project (NMRRP). The e
aim at sustaining basic accessibility on a network basis while supportii g
Government efforts in other economic sectors.

The Maji ya Chumvi-Miritini section of the Naiiobi- Mombasa Road Rehabilitati n
Project will be implemented across the 2 (Twc) districts of Kwale and Momba!. 3.
This shall be funded using finances yet to be availed by the World Bank throu' h
the International Development Association.

The newly enacted Kenyan Environmental M 3nagement and Coordination A, t,
1999 requires that Environmental Impact Ass ssment (EIA) be! undertaken pri )r
to implementation of any project. The Road sector Rehabilitation a id
Maintenance Programmes entail project a tivities that generate potent: al
negative environmental impacts. This coup ed with the legal requiremer ts
necessitated the MoRP&W to initiate the inc)rporation of EIAs in their roa' s'
programmes.

On 20th February, 2001 a team of experts was constituted and tasked to addr( ;s
the EIA as per the TOR specified in the Appent lix 7.

2.0 PROGRAMME DESCRIPTION

The scope of the project comprises mainly of:

* Preliminary design and tender documentation of a technically sound a id
economically viable proposal for the Reco' struction and Rehabilitation of l:rle
Maji ya Chumvi-Miritini section of the Na robi-Mombasa Road, to cover 1: le
following:

(a) Review of the existing data of the proposed road
(b) Collection of physical, social, econ)mic, environmental and operatinig

data necessary in the design of thi ! project.
(c) Preliminary engineering survey, n aterials sourcing and design w: 'rk

for the optical alignment in accorc ance with local standards includinig
preliminary cost estimates
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* Procurement of Consultancy services for iesign review arid supervision if

works
* Procurement of Contracting Services throuc h open tenders
* Project audit
* Institutional strengthening of the propose i Environment and Social Unit n

the Roads Department

The Nairobi-Mombasa Road Rehabilitation Pn'ject wil addressing the followi'g
objectives: -

* To rehabilitated and strengthen Kenya's mi in road network.
* To improve the efficiency of the transF ort system in order to supp: rt

economic and social development through iffective market integration.
* To enhance the effective maintenance (f classified road network to;!n

economic level of serviceability and increas mobility through reduced vehil: 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 weather
accessibility with high potential agricultur 31 areas and creating an integi al
road network.

* Provide employment opportunities to tt e local populatiion and allevi .:.e
poverty during the implementation.

* To enhance Kenya's export-oriented grc Nth strategy and external tra le
relations.

Road Maintenance activities can be divided into routine and periodic stages.

* Routine Maintenance involves activities su :h as grading, grass cutting, dririn
clearing and shoulder repairing. These ictivities are executed frequenr ly
depending on weather conditions.

* Periodic maintenance activities are typically scheduled over periods of seve al
years and include resurfacing, bridge r2pairs, flood repairs, emerger :y
maintenance after major failures associatE d with rains as well as repair a, id
replacement of road signs and safety featu -es.

Road Rehabilitation is different from maint anance in that it involves min' re
substantial intervention to strengthen a road, -epair structural defect and restbire
the road to its initial condition. Rehabilitation is usually applicable when a rci id
has deteriorated to an un-maintainable state.

3.0 PROJECT SEMING

The project road is a 35.3 Km section of he international trunk road A.J)9
located in the Coast Province of Kenya. This is on the Trans Afirican Highway aznd
forms part of Kenya's principal arterial highwe y connecting the Port of Mombi sa
with the Capital of Nairobi and major nationi I and international centres in E st
and Central Africa. The road forms part of one of the two corridors servi ig
Northern Tanzania and the landlocked coun tries of Sudan, Rwanda, Burur ii,
Democratic Republic of Congo and Uganda a nongst others. Its improvemenl is
therefore of both international and national im portance.
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The coastal region also houses some of the m )st important National Parks in

Kenya with rich wildlife resources, beautiful bei ches and hotels and an active

Export Processing Zone. The tourism and man Mfacturing 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 c nd communication.

The Nairobi -Mombasa Road Rehabilitation Pr)ject though overdue, is beinc

implemented at a crucial time when the country s adopting aggressive strategies

of economic recovery and growth. It will posi ively contribute to the current

poverty eradication strategy being implemented )y the Government of Kenya.

4.0 LEGISLATION, POLICY AND INSTITUTIONIUL FRAMEWORK

The policy, legal and institutional framework isted in the chapter specificall'1

relates to the road sector.

Outlines of the various international conventions and treaties, WB policy, National

legislation policy, National Road Sector Dev Olopment Strategy, Programmi,

Implementation Strategy, the Roads Departrient and training needs of a I

stakeholders related to the programme are elab rated.

S.0 ENVIRONMENTAL IMPACT ASSESSMENT.

Environmental Impact Assessment (EIA) is be oming increasingly important i a

guiding environmentally sustainable decisions. ;ince environmental impacts fror i

road developments are quite common, such projects should be subjected lo~

EIAs.

Chapter 5 outlines the environmental impacts assessment process, identilFy

potential environmental impacts and proposes the mitigation measures for ti ia

selected Maji ya Chumvi- Miritini Section of Nait 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 dischat le

into rivers will cause pollution

* Operational hazards of road workers such; is danger posed by motorists

* Encroachment by upcoming generated irfrastructure such as markets ariid

other business premises
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* Landscape disturbance

* Haphazard movement of livestock to relocate' I watering points

* Disturbance of flora and fauna in their natura ecosystem

* Increased litter

* Negative cultural influence (Resultant incre ase 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 ]e and in abutting urban centre5s

* Reduced Vehicle Operating Costs, Commutei 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 measures to minimize potential impacl ;

resulting from the project activities are:-

* Discourage habitation of plant and anima species in the road reserve 1: v

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 w iorks

* Increase in the number of scour checks an i interval of mitre drains to redIi :e

or avoid cascade effect at culvert outfalls

* Avoid materials extraction in human settler ient areas wherever possible

* Rehabilitate quarries into water points or b 1 replanting vegetation

* Protect erosion susceptible surfaces by g -assing and stone pitching and, Dr

with mulch fabric

* Cure gullies abutting the road

Pahnmir v2004 MoRPW&H 4



* Use architectural input to design final Ian iscape on completion of road

projects

* Promote roadside tree planting to serve ax 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 related diseases and avail limitec

health care services

• Enforce Section 91 of the Traffic Act, Cap 40 3 of the Laws of 'Kenya.

Incorporation of environmental mitigati n measures in road
tender documents.

Contract Specifications should include clauses or Environmental concerns. In thi

WB funded Project the environmental clauses am ingst others would include: -

(i) The contractor shall submit to the Road; Engineer a camp and site offic !

plan indicating all facilities to be provide' I.

(ii) The Contractor shall limit environmenta degradation through minimal c il

spillages, reducing dust and gaseous err issions

(iii) The Contractor to restore all excavate( 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 lkcal residents where a quarry h; is

been identified as a watering po nt for livestock and people.
* Protect ecologically vulnerable si tes

It is crucial that a record of all mitigation me isures implemented be availed I:y

the Contractor through the Supervision ConsL Itant to the Chief Engineer Roa Is

for purposes of future mitigation monitoring ar d evaluation.

6.0 ENVIRONMENTAL MANAGEMENT PLAN

The Environmental Management Plan in the roads sector is one of the m:st

important outputs of the environmental impac ts assessment, which ensures tl' at

the implemented mitigation measures are su ;tained. It outlines the monitori ig

frequency, cost measurable and veril iable indicators as well -is

individual/institutions to undertake the requin !d actions. The assumption herE: is

that the proposed mitigation will be imr lemented under the contract ial

arrangement during rehabilitation and mainter ance.
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The EMP outlined in the table 6.1 below is ir respect of the environmental

concerns, which have been derived from the poiential impacts whose mitigation

measures are tabulated in Chapter 5. It recognimes similarities in environmental

impacts of the roads maintenance and reh; abilitation activit:ies within the

prioritised Maji ya Chumvi-Miritini road sectic n. 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 o flooding and hilly terrains thal,

are restrictive to traffic flow especially where op )timal engineering design of thce

alignment is yet to be achieved. These character istics have led to a reduced leve

of serviceability in this section of the Nairobi - M mbasa Road (A109).

7.0 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 ncit only enhanci

economic growth at the local level but also cont ibute to the national economy.

The integration of environmental concerns in tI e implementation strategy of th

WB funded Maji ya Chumvi - Miritini Roarl Project netters environment I

practices amongst all stakeholders. This will ultimately enhance sustainablr

development in Kenya and the East and Central African Region at large.

Recommendations.

It is recommended that:

* The implementing agency should address all :he proposed mitigation measur'>s

* During the implementation of the Programm n, positive impacts such as Iaboi r

sourcing from the local community where p,ssible should be enforced to n, t

only improve economic gains and local skills )ut also alleviate poverty

* Environmental mitigation measures should be incorporatedi into the roal s

sector tender dossiers and contractual agree nents

* The appropriate training needs identified shc uld be implemented

* The Environmental Unit in the Planning I ranch of the Roads Departme it

should be strengthen in areas of personnel, 'quipment and funding.

* Capacity building, creating awareness, impli menting mitigation measures al d

monitoring concerns are essential for the effective implementation of t: ie

Environmental Management Plan. To achi ve this key target groups such is

road workers, road users and project-affectE d people must be trained.
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CHAPTER 1

Background

When Kenya attained independence in 1963, thi country had an estimated roacl

network of about 150,600 Km. This consisted of 41,800Km of the classified road<

and 108,800 Km of unclassified roads. Out of tie 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 tYt es during the rainy season, Ir

addition the unclassified road network ranged fn rm roads to footpaths.

The frequent closure of a large portion of the n !twork constrained the pursuit a:

the development objectives of the people of K enya. In order to address thes:

constraints, the Government adopted new strat Ugies in its commitment to polic'

changes that would improve agricultural outpi it in the rural areas. This wa

through the enhancement of cheaper, safer ani I more reliable transport service

with a multiplier effect on the growth of the nati Dnal economy.

In the 1960's emphasis was laid on upgrading c f the principal highway arteries i i

the trunk road system. This was followed by the improvement of the primal .r

road network through selective bitumenization of heavily trafficked segments. j! t

the same time feeder roads were constructed tk link these segments.

In the 1970's emphasis shifted towards the l onstruction of feeder and min': r

roads with a view of linking new econom .c areas to the country's roz! J

communication system. Towards this goal, tt e main thrust cf the 1974-19:i 3

National Development Plan was District Focus f 'r Rural Development. In line wil l

this, two rural-oriented road development pro 3rammes were initiated. The fir t

one was the Rural Access Roads Programme (RARP), which was implement': d

between 1975 and 1986 through which 8,132 Km of unlinked farm to mark ,t

roads were constructed using Labour Based m Athods. The second rural-orient: d

programme was the Gravelling, Bridging a id Culverting Programme (GB' )

initiated in 1975 which improved moderatelh trafficked secondary and miri )r

roads to all weather gravel standards using eqi iipment based methods.

In the 1980's the Government while coni inuing with these rural-orient. d

programmes realised that the aged bitumen roads and connecting second; y

roads had started to deteriorate. Hence tl ere was more emphasis on I ie

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 expanc ed to about 63,000 Km this being

9,000 Km of paved roads and 54,000 Km c unpaved roads. The unclassifi Ad

road network has reduced to about 87,' i00 Km. Despite these tangi lle

achievements, Kenya's road network is now c iaracterised by poor surfaces of all

types, with consequent effects on service leve s and vehicle operating costs. -'Ile

reasons for this state of affairs are many )ut the crucial ,one is inadequ te

funding for road maintenance commensurat L to the expancled classified rn ad

network.

To achieve an efficient road transport system the road sector must be reform d.

In view of this the Government with the assistance of Donors has strategi bed
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new policies and plans to be pursued in the L990's and beyond in order to

achieve a sustainable road sector. Hence the introduction of the local Roaci

Maintenance Fuel Levy Fund and the implements tion of the mainly donor fundecl

Roads 2000 Programme and Nairobi - Momb isa Road Rehabilitation Projecl

(NMRRP). These aim at sustaining basic access ibility on a network basis while!

supporting Government efforts in other economie sectors.

1.2 World Bank Cooperation In The Roads Seci or

a) Past World Bank Assistance

1. Between 1963 and 1976, the Wor d Bank (WB) under Internationai

Development Association (IDA) had lent a total of US$ 124.;

million to the Government of Ker ya (GOK) for the construction ci

about 1000 km of trunk roads and about 7,900 km of feeder

special purpose and rural access oads. The special purpose road,

included tea roads, sugar roads a nd settlement roads.

2. Between 1976 and 1978 under t ie first Highway Sector Loan US, ;

90 million was availed which was utilized for the following:

* Construction of the Limur j-Uplands Road
* Strengthening/Reconstru tion of Uplands-l-ongonot,

Naivasha-Lanet-Nakuru H ighway, Nakuru-Tirmboroa, Mau

Summit-Kisumu and Nairi obi-Thika Roads
Procurement of equipmei it 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 Nay Maintenance Management

System

3. Between 1984 and 1988 under the Second Highway Sector Loir n

US$ 45 million was availed whic! l was utilized for the following:

Reconstruction of Macha cos Turn Off-Ulu Road,

* Construction of the Ama' a River-Sotik Road
* Purchase of Bitumen for maintenance of paved roads.

(b) On-Going Assistance

In 1995 the Government of Kenya net lotiated with the World Bank foi a

US$ 50 million loan under the credit ackage CDA 2812 - KE to finar ce

the following ongoing projects:

Financing of a Pilot Twinning pi oject between the Roads

Department and the Main Road s Agency of Western Australia. 1 uis

is for the transfer of technology, knowledge and experience on

Routine Maintenance, Contracti ng of Maintenance term Contrac 5,

Technical Auditing, Quality Ass' irance, Consultancy and Traininc .
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* Financing and technical assistance for Road Concession and Road

Condition Inventory Survey Studie;
(i) The World Bank, through tl&2 Public- Private Infrastructure

Advisory Facility (PPIAF) has; ipproved a grant aid to assist ir

the study and developmer t of a framework for Roac]

Concessions in Kenya to cover the following areas:

* Ascertain economic vii bility considering the aspects o

equity, efficiency, ft 11 cost recovery and claimi

settlement.
* Recommend modaliti s of implementation includinc:

definition of networl . incorporation of contractin:l 

principles of Build Op( rate and Transfer (BOT) or Buil:

Operate and Own (I 100), legislation, technical ani

administrative framew )rk or capacity
* Comparison of the Ro 'ad Maintenance Fuel Levy FunI

(RMFLF) and Road Toll characteristics; planninc

monitoring and evaluz tion criteria.

(ii) The Road Inventory Cond tion Survey Study is finance]

through the Nairobi - Mom asa Road Reheabilitation Projei Lt

(NMRRP) with 20% and 80° , portions from the GOK (RMFLI )

and WB (IDA) respectively. This study by the WB approve I

Consultant - Roy Jorgensen Associates (RJA) is updating tU a

inventory information on the entire classified road network ar i

providing Counterpart traini g in accordance with the 19' 5

strategic plan for the Roads . iector.

Using the Global Positioni ig System (GPS) to locate the

coordinates of the road nelwork and the Global Informatirnn

System (GIS) to capture ihe geographical features of tle

network on digital format, tt e consultant shall produce outpL. s

for maintenance managemei it and road planning purposes.

These outputs shall inc ude manuals, maps, progr im

schedules and other hard V opies related to the execution )f

the required services by the Roads Department.

c) Planned Assistance

The following conditions that were stip ilated 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 19 )5 Strategic Plan for the Roads

Sector.

Subsequently the under listed plans are b ing implemented:

1. Roads 2000
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In early 1997, the World Ba ik accepted to support the

Government of Kenya in im )Iementing the Roads 2000

maintenance strategy in 16 distric s through an IDA credit. These

districts are namely; Kisumu, Nyando, Muranga, Maragwa,

Nyandarua, Baringo, Koibatek, c amburu, Laikipia, Kisii, Gucha,

Homa Bay, Migori, Kuria, Rachuon lo and Suba.

The total project cost is US$ 36 M Ilion (with IDA providing US$ 3X

million and the Government of Ke iya providing the balance of US!:

6 million) over a period of 4 years

Before their undertaking, the 3.O.K confirmed in writing a'i

required to the World Bank thi t the Roads 2000 maintenanco:

programme within the World Bar k lending programme was a to!:l

priority for Kenya's Road sector.

The three districts of Muranga, M aragwa and Nyandarua are to b'

taken over by the French Develoj ment Agency.

2. The Third Highway Sector Pn iject

The Government of Kenya has a so requested the World Bank ft r

financial assistance to support th E Third Highway Sector Project i:s

part of the Implementation of the Strategic Plan for the roac s

sector.

This Third Highway Sector Proje t will have two components. TI e

first component will cover i ehabilitation and strengthenir g

projects, which do not require nr uch preparation and can therefo e

be implemented in the first two fears.

The second component will cover Technical and financ 31

proposals for the design of the Following projects which had be' n

evaluated by the Ministry with most being put in abeyance evi n

though no agreement has been signed.

Road Sections
Length (Km)

(i) Lanet Molo River (A104) 37. 1

(ii) Molo River- Mau Summit ( 104)
20.0

(iii) Mau Summit- Makutano (/ 104) 20.''

(iv) Makutano - Timboroa (A: 04) 20. 1

(v) Nakuru - Mogotio (B4) 38. X

(vi) Mau Summit - Ahero (Bi)
112.0

(vii) Ahero - Kisumu (Al)
27.2

(viii) Kisumu - Yala (Al)
43.6

(ix) Kisati Bridge (Kisumu) - J irport 7 4
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(x) Machokos Turn Off-Ulu (A109' 30.0

(xi) Ulu-Sultan Hamud (A109)
24.0

(xii) Nairobi - Limuru - Kamandurn 31.0

(xiii) Thika - Kamae - Magumu
70.0

(xiv) Mutwot - Chavakali
77.8

(xv) Leseru - Kitale (B2)
54.5

(xvi) Kisumu - Kakamega - Kabure gu (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 ongoinci

under World Bank credit package -DA 2812 - KE.

Prect Namg Consulant
Remarks

(i) Lanet-Nakuru-Timboroa Gibb F (E.A)
Ongoing

Nakuru-Mogotio

(ii) Machakos Turn off-Ulu- Nor Zonsult Desigr

(iii) Mau Sum mit-Awasi Geoprogetti/
Ongoing

Kisati Bridge (Kisumu)- MECE
Airport

3. Strategic Choices for Comm rcialization of Plant and

Equipment Pool:

A request for financing of propc sals to undertake a planned stui 'y

to provide clear recommendatic is on the options which are like. y

to achieve the objectives of thE Government for the provision )f

plant and equipment service ; to the road sector throu' h

restructuring of the Mechanicz I and Transport Department h is

been presented to the World Ba ik for financing.

4. Supplementary Credit and t vo-year extension of credit

package CDA 2812-KE

Tlhe Ministry through the Tre asury formally requested for Ile

existing credit to be extended )y two years by the IDA and fa a

supplementary credit of about IIS$ 10 million of the credit pack; je

CDA 2812 - KE to be used fo the Reconstruction of the 35 rm

Maji ya Chumvi-Miritini section tf the Nairobi-Mombasa Road. l he
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section was extensively damaged by the El Nino induced rains in

1998.

Treasury has also requested IDA i o consider providing funding for

the Design Review, Supervision Cl nsultancy and Rehabilitation by

Contract for other critical sections Df the Nairobi-Mombasa Road: -

(i) Bachuma Gate - Maji ya Ct umvi
(ii) Miritini-Saba Saba
(iii) Nairobi Airport Turn Off- Wv achakos Turn off

However some intervention meas ares are ongoing in the first twc:

sections with funding from the Icx al RMFLF.

1.3 Donor Support

Donor representatives from various agencies inc luding CIDA, DANIDA, DGIS, EC:

KFW, SDC, SIDA, USAID, ADB and the Word I Bank are currently supportin'

several activities in the Kenyan roads sector in li ie with the 1995 Strategic Plan.

The Donors provide support in the following are 3s:

* Rehabilitation of high priority feeder roads in the districts

• Rehabilitation of Priority Trunk roads within the Northern Corridor particularln

the Trans -Africa Highway

* Updating of the Road Condition Inventory

* Training of MORPW technical staff and labo wr based contractors (for spot

improvements and routine maintenance)

* Consultancies for training and support to th > districts and headquarters in

supervision and management of the works

* Purchase of important vehicles, tools and e luipment to enable

implementation of the projects

* Mobilisation towards sustainable Road Conc essions

1.4 Funding Agency

The project is to be jointly funded by the Go iernment of Kenya (GOK) - 20 'Yo

and the World Bank (WB) - 80% of this 60% will be Foreign and 20% while,, -ill

be Local.

The WB has showed a positive response tov ards availing supplementary cr Jit

for the Reconstruction and Rehabilitation of the 35 Km Maji ya Chumvi-Miri in!

section of the Nairobi-Mombasa Road.

The WB also indicated that the following fran ework would act as an incentivi: to

their expedience of this initiative:
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(a) Demonstration by the MOR&PW that the ove' lay of the 54 Km Bachuma Gate

- Maji ya Chumvi and Miritini - Saba Sab. sections woulcd have residual

strengths designed to provide 15 year an i 10 year minimal design life

respectively.

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

(c) Procurement of Consultancy services by th! MOR&PW to clevelop an Aid:

Awareness/Prevention Program for the N iirobi - Mombaisa Road as i

Supplement to the in-house efforts within I he Ministry and through specia

provisions in its standard Contracts to disserr inate information on the same.

(d) In addition, the GOK is expected to providc adequate funds for subsequen

routine and periodic maintenance.

1.5 The Environmental Impact Assessment Ne ad

Section 58 of the Environmental Managemen: and Coordination Act of 199';

requires that all projects listed under the sE cond schedule be subjected ti

Environmental Impact Assessment. Roads -naintenance and rehabilitatio

activities are categorised under the transportati n thematic areai hence the nee I

for the Environmental Impact Assessment (EIA)

Environmental Impact Assessment refers to the critical examination of the likel '

effects of a project on a particular environmen: and subsequent identification : f

mitigation measures required to ensure sound a nd sustainable development.

The ETA for the Reconstruction and Rehabilitation of the Maji ya Chumvi-Miriti i

section of the Nairobi-Mombasa Road will c ipture all generic environment Al

impacts and propose effective mitigation measL res.

1.5.1 WB Requirement

Before the WB can facilitate the Project the f llowing Pre-Appiraisal studies a, e

required to be carried out:

* Economic Feasibility Study

The Preliminary Economic Evaluation i eport has been done and is norw

under review.

* Environmental Impact Assessment ' tudy

In accordance with the WB's environmi!ntal guidelines, this project falls in

category B. The 1999 Kenyan Ilnvironmental Management ai id

Coordination Act require that an EIA should be carried. The findings of

this study will be integrated in the proj zct appraisal to control the advei se

environmental effects and ensure susta inability.

The Preliminary Environmental Impact Assessment report has been do ie,

review by the Bank and, their commen s incorporated. The compositior of

team of experts involved in the EAI is eontained in Appendix 7 this rep': rt.
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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. Road condition inventoi y

2. Materials investigation

3. Present and historical raffic flow analysis

4. Topographical survey

5. Computer aided desigr and plotting of the existing anc

proposed road alignmE nts

6. Determination of a ten ative bills of quantities

7. Estimation of the cont' act cost

1.5.2 Objectives of the Environmental Impact Ak 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 n itigation measures to address tti a

negative environmental impacts.
* To develop a workable Environmental M anagement Plan (EMP) including

- Appropriate institutional arrangements to implement and

monitor mitigation meas ires;
- Cost implications of the nitigation measures and

monitoring;
- Capacity building and cr mating awareness amongst the

target groups in order tb effectively implement the proje .t

EMP
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CHAPTER 2

PROJECT DESCRIPTION

2.1 General

The Nairobi - Mombasa Road Rehabilitation Prc ject 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 empic yment opportunities to the loca

population making a contribution to the natior al poverty eradication strategy

The routine road maintenance as emphasised b t the 1995 Strategy Plan for thi

Roads Sector is crucial for the general impro eement of the road network ti

maintainable status. It is more cost effective tc maintain the roads on a regula

basis than to construct/reconstruct. There is therefore need to prevent thi

concentration or accumulation of water on the roads which is usually the maii

problem causing serious damage to the road sL rface and erosion to the off-roaI

environment. Thus the maintenance of draii age infrastructure such as sid'

drains, culverts, drifts, mitre drains and artifi-ial waterways is of paramouril:

importance in protecting both the road and its s irrounding environment.

2.2 Scope of the Project

The main scope of the project comprises the fol owing:

A technically sound and economically viable design and tender documentaticii
for the Reconstruction and Rehabilitation )f the Maji ya Chumvi - Miritil i

section of the Nairobi - Mombasa Road, to :over:

b) Review of the existing data on the proposed road
c) Collection of physical, soc al, economic, environmental ar iJ

operational data necessary in the design of the project
d) Preliminary engineering ;urvey, materials sourcing ar d

design work for the optir ial alignment in accordance wi h
local standards including p eliminary cost estimates

* Procurement of Consultancy services for Jesign review anid supervision mf

works

* Procurement of Contracting Services throuc h open tenders.

* Project audit.

* Institutional strengthening through correlk ted training of Roads Departm'it

Staff

2.3 Project Justification

The East and Central African region as a who e will benefit from the WB fund%;d

Nairobi - Mombasa Road Rehabilitation Projict which is being implemented in

Kenya. The WB through the IDA has committe d financial support for this proje' t.
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Kenya being a country of diverse geographical regions requires access ani

improved roads between high agricultural pote tial areas and the low potentii

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 econor iic 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 exch ange earners in this country an I

hence the maintenance of an efficient road netvwork is critical for improved acce!i';

and communication. The long overdue reconsi ruction of the Maji ya Chumvi -

Miritini section of Nairobi - Mombasa Road Rehabilitation Project is to bi

implemented at this crucial time when the country is adopting aggressiv
strategies of economic recovery and growth. ]t will also make a positive impai t

on the current Govemment poverty eradication strategy.

The World Bank has already supported the sti ategy with positive achievemen 5

such as in the newly opened Mtito Andei - Bad uma Gate section. EU is financir 3

the Mtito Andei - Sultan Hamud Section cur ently under rehabilitation. Oth' r

donors who have either agreed, supported c r are considering to support tl a

strategy include the NDF Norwigian Developme it Fund.

2.4 Project Objectives

The proposed Nairobi - Mombasa Road (Part )f A109) Project will address t'Fe

following:

* rehabilitate and strengthen Kenya's main ro id network

* improve the efficiency of the transport sysi em in order to support econon ic

and social development through effective ma rket integration
* enhance the effective maintenance of classi Fied road network to an econon ic

level of serviceability and increase mobility :hrough reduced vehicle operatii g

costs and travel time and/or costs.

* safeguard the only feasible road connection between the Port of Mombasa a id

other parts of Kenya thus ensuring all weati ier accessibility with high potent al

agricultural areas and creating an integrated road network

* provide employment opportunities to the lo al population andJ alleviate povei ty

during the implementation and maintenance
* enhance Kenya's export-oriented growth str, ategy and external trade relation

2.5 Road Maintenance and Rehabilitation Ac ivities

Road Maintenance can be divided into routi ie and periodic activities. Rout le

Maintenance involves activities such as gracing, grass cutting, drain clearilig,
shoulder repairing and pothole patching. The se activities are executed annuw Ily

depending on weather conditions.

Periodic maintenance are activities typically scheduled over periods of sevi al

years and include resurfacing, bridge repairs flood damage repairs, emergei!cy
maintenance after major failures associated vith rains as well as regular upkh ep

of road signs and safety features.
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(vii) Miritini - Saba Saba
Its periodic maintenance is ongoing usin; I finances from the local RMFLF.

2.7 Merits and Demerits of the Project Implen ientation Strategy

The NMRRP shall adopt a combination of both e quipment-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' mt opportunities
* Shorter task completion 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 to -eign aid.
* Minimal ecological disturbance.
* Better quality of works due to more efficien t drainage controls.
* Easier handling of difficult terrain, reduced /ehicle operating costs and trav;

time and/or costs.
* Less stringent supervision during maintenat ice or defects lialbility 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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Road Rehabilitation is different from mainter ance in that it involves mori.

substantial intervention to strengthen a roac r repair structural defects anc
restore the road to its initial condition. Rehabilit; tion is usually applicable when;

road has deteriorated to an unmaintainable stat!, as is the case with the Maji yE,

Chumvi -Miritini section of Nairobi - Mombasa R ad.

2.6 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 Northern

Corridor and adjoining road sections including N 3irobi - Mombasa road. This plal

which was submitted to the International DevE lopment Association through thi

World Bank is highly dependent upon donor i unding. Its priorities include th

maintenance of the maintainable road nAtwork, reconstruction of th

deteriorated network and construction of link! where their absence poses ar

impedance to development.

The Nairobi - Mombasa Road plays such a crucial role in Kenya's overii I

transport and economic system that its rehabilit ition and/or strengthening shoul I

be of the highest priority in Kenya's roads sector strategy. The Nairobi -

Mombasa Road Rehabilitation Project (NMRRF) is envisaged as a coordinate i

approach to improving the northem corridor an I can be divided into the followiri;

homogenous links:

(i) Nairobi Airport - Machakos Turn Off
This section is heavily trafficked and is i n dire need of urgent interventic:i
to check its rapid deterioration.

(ii) Machakos Turn Off - Ulu
Though the design of its rehabilitation i! part of the WB funded Package 3

Design studies (Third Highway Sed or Loan), eminent rutting ai' d

pavement cracking is now evident on some sections. This section w s

reconstructed under the WB Second hi ghway Sector Project in the ea: y

1990's.

(iii) Ulu - Sultan Hamud
The reconstruction of this section sti I in a serviceable condition w- is

funded by the GOK in the mid 1990's i nd its rehabilitation is also part if

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 Wo Id

Bank through the IDA.

(v) Bachuma Gate - Maji ya Chumvi
Its periodic maintenance is ongoing usi ig finances from the local RMFLI:.

(vi) Maji ya Chumvi - Miritini
This is still a major primary constraint on this route since the works h. re

have not been committed. The design for its rehabilitation and tenderi ig

process for consultancy services for the! design review and supervision ire

ongoing. Finances for the rehabilitati n contract are expected from I le

World Bank.
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CHAPTER 3

3.0 PROJECT SEMNG

3.1 Natural Environment

3.1.1 Location and Extent
The project road is a 35.3 Km section of th X international trunk road A10!
located in the Coast Province of Kenya. This is i In the Trans African Highway an'
forms part of Kenya's principal arterial highway connecting the FPort of Mombas
with the Capital of Nairobi and major national mind international centres. In Ea,;:
and Central Africa, the road forms part of a ie of the two corridors servin,
Northern Tanzania and the landlocked countr es of Sudan, Rwanda, Burund
Democratic Republic of Congo and Uganda amrongst others. Its improvement i;
therefore of both international and national sign ficance.

It starts on the boundary of Kwale and Kilifi Die tricts at the Maji ya Chumvi River
Bridge running in a South easterly directior through the uirban centres : F
Mariakani and Mazeras to end at Miritini about;. km beyond the boundary of Kili I
and Mombasa Districts. The Maji ya Chumvi E ridge and the Mliritini end of th l
project are about 48 Km and 12 Km respective y from the Saba Saba Junction lf
Roads A109 and BB within Mombasa Town. It I es between Latitudes 000 50' arn J

02° 05' South and Longitudes 350 58' and 36° 05' East, traversing throuc i
Kaloleni and Bahari divisions of Kilifi district and Changamwe division of Momba! 3

District.

A Copy of the location map highlighting the prim 'ritised road section is attached as

Appendix 2.

3.1.2 Climate
The Project area lies within the tropics and expieriences sunshine throughout tie
year. It is generally hot and humid with an E verage relative humidity of 60': ,.
The minimum temperatures range between 22 'C and 250C in the coolest montl s
of June, July and August while the maximum 'emperatures range between 26 C
and 330C in the hottest months of December, J 3nuary and February.

The rainfall has a distinct bimodal pattern. Tie long rains occur between Ar::il
and June with a peak in May while the short ra ns fall from October to Decemb: r.
The average annual rainfall varies from 500n im around Maji ya Chumvi in t e
Coastal range to 1200mm around Miritini in thE Coastal belt or plain.

3.1.3 Topography and Geology
The setting here is diversified and can be Jivided into three major physii al
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 witlhin
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 f ot
plateau is traversed by a number of dry watei courses and seasonal streams v, th
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underlying Jurassic sediments of shale, sandston' -s and clays. From Km 28 to Km

33 the terrain rolls towards the beginning of the ?oastal plain or telt.

Between Km 33 and Km 36 within the Coastal r 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.

3.1.4 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 Sei sonal Maji ya Chumvi river. Thi

area abutting the road between Maji ya Chumv and Mariakani cdrains westward

into the Maji ya Chumvi River while that betw!en Mariakani and Miritini drain

eastwards into the Kirumbi River.

3.1.5 Vegetation
This is mainly tropical savannah grassland with scattered acacia trees and othc -

stunted shrub.
However near Miritini are pockets of Mangrov Z forest and Coconut Trees wil i

natural forests such as the sacred Kaya Forest f )und further inland.

3.1.6 Wildlife
Various types of wildlife in the Tsavo Nationa Park in the neighbouring Taiti -

Taveta District are an attraction to tourist locall f and internationally.

The nearby Arabuko Sokoke Forest also har ours many rare species of wi i

animals and birds that attract tourists and res garchers to Kilifi District. A uniqar[e

project by the National Museums of Kenya on butterfly rearing by communiti' .s

around this forest is a major foreign exchange marner. There is great potential f ir

expansion of this project since these butterflies are reared for export purposes.

3.1.7 Cultural Resources
The cultural entertainment of nine sub-tribes o the local Miji Kenda community is

a cultural resource in itself, which can be e onomically exploited fully for tl e

benefit of the district and the country at large.

3.1.8 Forestry
The pockets of mainly privately owned or 1 rust land forests found here i:e

diminishing rapidly due to the rampant felli ng of trees for charcoal burni ig

activities that do not incorporate re-afforesta :ion. Some of the traditional Ka ma

forests have now been gazetted to protect tliem in addition the EnvironmernEal

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 dep 3rtment and NEMA (Compliancc &

Enforcement Dept.) are currently closely co-I rdinating their activities to ensi re

such transgressions will not occur, or if the y do, will be met with conceri ed

action.

Februarv.2004 MoRPW&H 2 0



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 ;pecies are in high demand for

building and roofing of the famous MakutistructL res in the beach hotels.

To safeguard these forests from destruction, fi rmers are being encouraged tc

practise agro-forestry but the response is poi or. In an effort to disseminati

information on agro-forestry and provide the iecessary tree seedlings to thi

farmers the Forestry Department has establishes 1 8 (eight) forest stations in Kilili

District. Two of these (Gede and Jilore) are ma nly for forest development. Thr,

department is also encouraging the estab ishment of private nurseries

intercropping with trees to assist in soil conser vation; use of leaves for animei

fodder, mangrove bark for leather tanning anr roots for mecdicinal purposes;

chemical treatment of gum posts for fencing in ;tead of indigenous trees; use c

improved sawing methods and development of i nproved charcoal kilns.

Currently the forest based industries are meagr a which if enhanced can produc

enough wood for local consumption, genei ate employment for the loc; I

community, earn foreign exchange, raise the i icome per capita thus ultimatelr

improving living standards of the locals. As the )opulation increases, there will bL

need to increase the awareness on the neu essity of preserving the scar: m

indigenous forests and planting more trees for i idustry support.

3.2 Socio-Economic Environment

3.2.1 Population Trends
Population is a major resource that provides in aut to industry. The population of

Kilifi district where most of the road lies is abot t 700,000 people. The district h, s

five divisions of Bahari, Kaloleni, Magarini, Maarafa and Ganze. Bahari a* d

Kaloleni Divisions that abut the road cover all area of 21% of the district tit

jointly comprise of 66% of the population most of which is settled in tl e

argricultural areas and urban centres of Mariak ni and Mazeras.

Similarly, the neighbouring Changamwe divis on at Miritini in Mombasa disb ct

has about 25% of its districts' population. This dense population is due to its hi Ih

agricultural potential. These serve as indicatc rs of the rural-urban migration of

the local inhabitants in search of better econor mic activities.

The Mombasa - Kisumu railway line runs aloigside the road to the right ha id

side. Notably the corridor in between the raiM ay line and the road is uninhabil ld

except in the urban centres.

3.2.2 Economic Activities
Though most of the land here is trust-land, t' e districts have a rich developm nt

potential from which they can develop if optirr 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 grassland provides fodder (which is s ipplemented with Napier grass)

and legume leaves for zero grazing purpos as. Other crops grown include

Sorghum, cowpeas, sweet potatoes, su iflowers, chillies, vegetables,

bananas, bixa, mangoes, paw paws, avocado' !s and sisal.

Animal husbandry particularly goat keeping is practiced especially near the

urban centres of Mariakani, Mazeras and M ritini. In the northern semi-arid

parts of Kilifi District, Zebu cattle are also kep t.

Tourism

The wildlife located in nice undisturbed nal ural environment of the nearb,

Tsavo National Park that houses some of tt e world's famous hotels attract

both local and foreign tourists. Here good quality services of internatione

standards are offered which not only genen te employment and high-incomic

levels but also provide a ready market for :he locally produced Maasai anl:l

Akamba handicrafts and farm produce espec ally fruits and vegetables.

In the peak seasons more accommodatici of similar standards is easil'

available in the neighbouring historic port o Mombasa and towns of Malindi

Watamu, Kilifi and Kikambala that have seve ral beach hotels. Famous site;

in Mombasa include the Fort Jesus, the slav L caves along Mama Ngina Drivc.

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 waiter sports, scutia

diving, sailing and deep sea fishing.

Therefore improvement of this crucial link :f the communication network in

the area, shall not only earn the abutting di 3tricts of Mombasa and Kilifi moi e

revenue but also the country at large.

Industry

There are several industrial establishments that are agro-based, chemical ir

engineering oriented within the road env irons. This is as a result of is

proximity to Mombasa town and the fai ly good communication netwo k

between Mombasa, Malindi, Mombasa and 4airobi.

The most notable of the agro-based ind istrial establishments include t ie

Kenya Cashewnut, Tapioca and Bawazir :ruit Processing factories; Malir di

Ginnery, REA Vipingo and Kilifi vegetabl 2 oil Millers whose products <-e

exported Europe, U.S.A. and other countric s.

There are a number of Industrial Estabi shments manufacturng chemic. Is

such products as caustic soda, hydroci loric acid, and dry cells arouMid

Mariakani, rubber products in Kikambala ;ind purified mineral water such as

Alka Clear and Kilimanjaro Mineral water rom the local fresh water sprin is.

Women's groups locally produce the mucd sought after Neem natural bea' ty
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soap laced with sap from the medicinal Mwan fbaini (Neem) seed and coconut

oil.

The Engineering establishments include the I iabati Rolling Mills, Kalu Works

Ltd. and Steel Makers Ltd. The Mabati Rollin ) Mills produce cold rolled steel

as raw material for manufacture of roofing irc n sheets and furniture while the

Kalu Works and Steel Makers Ltd. manufactu e aluminium ancd 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 includ e textile and fish processing,

tanning, baking and confectioneries an' I cement production. Paints,

cosmetics, glass, plastics, tiles, iron sheet;, aluminium circles, bolts, coil

springs, steel, sheets, wire nails and petrole im products amongst others arc

also manufactured for local consumption.

In line with the stringent policies of the Str actural Adjustment Programmes

the scarce public resources are being expen led on infrastructure and relate':

services in a bid to provide a conducive e ivironment for the efficient anl: 

effective operations of the private sector. This is vividly depicted in thi

coastal region where this has resulted ii ito the creation of the Expor.

Processing zone, Improvement of the Kenya Ports Authority and pric'

decontrol on many industrial products.

Mining

The active mineral and quarrying in this re )ion are, lead miining at Kinagol;i

Hills; lead and barium mining at Vitengen; salt at Gongoni and Fundiss;:l;

ferrous sand at Ras Ngomeni; dimension l stones at Pangani, Ziani anri

Kisusu Hills; building stones, both Coral aid Ballasts, at Kilifi, Roka, Bofir,

Mtondia and Kokotoni; sand and limestor e in various locations; shales iit

Nguu Tatu and Clays for tiles and bricks at l1iritini.

Some of the mineral extraction such as m'!rcury in the Arabuko Sokoke hris

been stopped because of the open ca! t method being used which ;s

detrimental to the environment. in addi:ion sand exploitation has be': n

constrained by the detrimental effect ol collection such as endangerii g

indigenous forests, destroying sand beache, and disturbing the ecosystem.

3.3 Current Environmental Status of the Prior mitized section as at the visit raf

the team of Experts

During the visual inspection of the road, a general assessrnent of the rc id

operating conditions was done. The road ha , failed, as it now appears to me

beyond economic routine maintenance and rec uires reconstruction.

3.3.1 The Existing Cross Section

The ditch-to-ditch distance is approximately: Om, with the average carriagevway

width of 5.8m with 2m shoulders. The sho alders are not clearly defined g: rid
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have uneven gravel or earth surfaces with a vegetation cover in some sections.

Similarly there are no clearly demarcated bus bay;.

However around Mariakani the shoulders have be zn 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 p wking or waiting bays for the

Mariakani weigh bridge with clouds of dust being normal here.

3.3.2 The Vertical and Horizontal alignments

Whereas the first 28 Kms has mainly horizontal straights and gentle curves thai:

can be easily realigned should the need arise, t[ e last 7km of the road traverses;

an area of restrictive terrain. In the latter sectic n the carriageway runs througt'

alternate cut and fill embankments demarcated :y several horizontal curves anc

subsequently has limited sight distances.

The vertical alignment has a flowing sequer ce of curves and tangents al

through. Except for the last 7.0 Kms towards I liritini, 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 e ivisaged limitations to reviewinr,

of the vertical alignment.

3.3.3 The Road Surface Condition

The road has excessive deformations making t ie routine maintenance attemptl;

by the local resealing unit futile. There are rut;,, deep cracks, alligator crackini;l,

massive potholes depicting base failure and loss of camber on most of th 

pavement area.

There are washouts in areas where the road is ,ubmerged and also wherever tae

water table is high. Here the damage has exten ied into the sub base.

With exception to the 2km stretch within Marl ikani Township where flush ker .s

restrain the carriageway pavement, the road ec ges have all given way.

3.3.4 The Drainage system

The drainage system here appears to be n rn-functional andJ has completi: y

failed.

3.3.4.1 The Maji ya Chumvi Bridge

This bridge that measures 35m in length a id 6.2m in widt:h is a compos te

construction of concrete columns that support steel girder beams upon which i: le

concrete deck lies.

The steel girder beams are rusted and the !teel reinforcement for the de&: is

exposed along the underside particularly bel ween the second and third pie s.

The abutment Maji ya Chumvi towards and :he first pier fromn Maji ya Chur ivi

side each have a distinct singular crack about Lm below the deck.
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There are scanty remains of what were once ;uardrails 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 E 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 inlet

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 therefoi e dire need for additional cross

and access culverts.

3.3.4.3 Drains

All the side, mitre, catch water and culvert out all drains are silted and coverec:

entirely in vegetation. The numerous marsi y tracts adjacent to the roai:

between Km 13 (Mariakani town) and Km29 (Mazeras town) compound thi!

problem further.

3.3.5 Road Furniture

Except for the Mariakani Weighbridge and Polic Station sign and a few privatel ,r

installed signs, the entire road is completely de /oid of traffic signs, marker posi:;

and road markings.

Guardrails are non-existent due to not being in tially provided for or having bee~i

knocked down by vehicles over the years.

3.3.6 Traffic flow

A climbing lane is needed between Km 26+80:) and Km 30+800 where the loi' 

steep longitudinal gradient causes a conside able increase in vehicular spei d

differences.

The normal flow of traffic is interfered with lmetween 3.00 P.M and 12.00 A 'i

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 id

and Nairobi bound traffic hence the need for a parking lane here.
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CHAPTER 4

4.0 LEGISLATION, POLICY AND INSTITUTIONAI. FRAME WORK.

The policy, legal and institutional framework liE ted in this chapter specifically

relates to the road sector.

4.1 International Conventions and Treaties

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

. The Ramsar Convention on wetlands (1971 p of international importance is

reminiscent as the road network traverses tt 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 (1)92) is important because thE:

programme activities impact on flora and fal ina. It mandated that routing ol

roads be done in accordance with physica plans that had been prepares

taking into account the uniqueness of variou ; ecological zones while avoidini,

the environmentally sensitive and geologicall 1 unstable areas.

. The Cites convention on Trade of Endang( red Species (1973) is importarnr

because the roads sector facilitates moveinent of the animals and plant:

species or their product prohibited under thi; convention.

• The Basel Convention on the control a F trans-boundary movement r

hazardous wastes and their disposal (1989).

4.2 World Bank Policy

As part of the implementation of the strateg c plan for the roads sector, tU e

World Bank in line with its IDA policy agreed to give financial support to the Thiid

Highway Sector Project. Under the World E2 nk CDA 2812 KE credit for tl' a

recently completed Bachuma Gate-Voi-Mutito kndei section, the Government if

Kenya has requested for supplementary credit o rehabilitate the Maji ya Chum,, i-

Miritini section of Road A109.

4.3 National Legislation Policies

* The Traffic Act CAP 403 of the Laws of Ken) a - Section 91 of this Act declari'es

it illegal to erect any structure or interfere w th road reserves.

* The Wildlife Conservation and Managemen: Act, CAP 376 -- Improvement Df

the road network within the proposed Rift \ alley Province is likely to endani per

animals crossing the road. This is due to tl 'e fact that districts such as Narn k,

Kajiado and Trans Mara are major wildlifi areas. Improvement of the rc -d

network will positively enhance tourism and improve the local economy aroL. id

and within the network
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* The Forest Act, CAP 385 of 1989).

* The Water Act CAP 372.

* Agriculture Act CAP - the road sector once imi iroved will enhance accessibility

and marketing of Agricultural produce

* Public Health Act, CAP 242 road rehabilitati(cn and maintenance works are

likely to pollute the drinking water sources re, ulting from oil slpillages but will

facilitate speedy movement to the health facilit es.

* The Kenya Roads Board Act, 1999. This Ac encourages participation of all

stakeholders in the road sector during plarning, design, construction ancl

maintenance. Once the provisions of main I ct are adequately implemented.

Ownership and sustainability will be ensured.

* Environmental Management and Co-ordinatior Act 1999. National Environmeni

Management Authority (NEMA) as an instituti )n was established by the Act tc:

supervise and coordinate Environmental M mnagement in Kenya. Its maiir

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 harmonizin'

environmental Sectoral interests; promoting the integration of environmenti,

concerns in development, planning, overseeir g compliance with environmenti,

laws, regulation, impact assessments a id standards; and promotin' 1

environmental education and awareness. 'Fhis Act empowers stakeholdc'

participation for sustainable management of :he natural resources. It calls fc 

Environmental Impact assessment (EIA) ( inder section 513) to guide th

implementation of environmentally sound &dcisions. It is under this sectici i

that the current study is being undertaken.

4.4 National Development Strategy

The National Development Strategy was formulated on realisation th 't

Development was taking place in Urban Cen res alone leading to rural-urbi: n

migration. This led to the situation where the old and sickly people were left n

the villages while the young people went to Urban Centtes in search f

employment for better facilities and living stanc ards.

To reverse the trend, District Focus for F.ural Development Strategy w- is

formulated so as to take development closer tc the rural areas and enable peol: e

at the grass roots make decisions to govern tl eir livelihoods and also participi I:e

in decision making.

Currently the approach in force is a combinatic n of the above two strategies.

4.5 Institutional Framework

The Ministry of Roads and Public Works consists of several departmer i:s.

However, the Roads Department is the key pl ayer 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 institutional framework of the Miuistry of Road Public Works &

Housing and Road Department in particular.

4.5.1 Project Implementation Strategy

Kenya Roads Board Act, 1999 established the Kei 'ya 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 Jevelopment, rehabilitation and

maintenance. The Board is also the principal a lvisor to the Government on all

matters related thereto. The Act provides for the participation of ill stakeholders.
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FIGURE 4.1: MINISTRY OF ROADS, PUBLIC n -a o A N ITIC 1r AM

MINISTER

ASST.
MINTSJVU" l 

PERMANENT SECRETARY7

SR ET 
E ACCT 1(1(1) KnC11 Dt I 

Key RD MD MTD PWO KIHBT

Acct. Accounts 
KIHBT Kenya Institute of Highways & Buildings Technology

AD Architectural Department 
MD Materials Department

ADM Administration Departmemt MTD Mechanical & Transport Department

CPU Central Planning Unit NHC National Housing Unit

E&MD Electrical & Mechanical Departeent PMD Personnel Management Department

EIC Engineer in Chief 
PWO Provincial Works Officer

FU. Finance Unit 
Q&S Quantities & Contracts Department

HBM Housing Building Maintenance Department RD Roads Department

HD Housing Department 
RRD Rent Restriction Department

IA Internal Audit 
SB Supplies Branch

KBRC Kenya Building Research Centre SD Structural Department SU Supplies Unit
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CHIEF ENGINEER
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KEY: -

SSE -Senior Superintending Engineer S PE -Special Programme and
Environment

SE -Superintending Engineer PE -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 I -Bridges

C -Construction I) -Design

P -Planning I 4 -Maintenance

E -Engineer -R -Trunk Roads

FR - Feeder Roads lip - Unpavecd Roads

R2000- Roads 2000 :IME -Chief Malterials Engineer

4.5.2 Staffing Levels of the Roads Department

The current staffing level of the entire Roads Depi rtment is sufficient to coordinat

and oversee the relevant Consultancy Services and ontracted Civil works for smoot I

implementation of the Project. However, there is 1 ieed to built capacity, equip an I

fund the newly formed Special Programme Envii onmental and Social Unit of il;

Planning Branch to enhance performance.

A senior Environmentalist has been second d from National Environment

Management Authority (NEMA) to the Ministry of Roads, Public Works & Housinil

Department of Roads to offer Technical Guidancf to the Implementing Engineer!.

This expert is working with Roads Engineers to inc irporate environmental aspects ni

to roads activities and operations. However, this L nit needs to broaden its mandal -

to address both environmental and social asp acts resulting from road sect' r

activities. It is proposed that the unit be named as the Environrmental and Soci il

Unit.
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CHAPTER S

5.0 ENVIRONMENTAL IMPACT ASSESSMENT

5.1 General

Environmental Impact Assessment (EIA) is becorr ing 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 frorr 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 pi rticipatory in riature involved

stakeholders including amongst others: the Co ist 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 (A1091:

Resealing Unit, the Danida Project Coordinator an' I Equipment Advisor, the Likon

Constituency Member of Parliament, the Marn ikani Location Chief farmers,

businessmen and transporters.

5.3 Identification of Environmental Impacts

In order to identify the potential positive and ni 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 2 t the Provincial Works Offices

Mombasa and the Mariakani Chiefs office key er vironmental concerns relating li

road maintenance and rehabilitation activities were raised.

A questionnaire whose copies were circulated to th ! stakeholders was used to obta !1

further information from the stakeholders. The nrsponses here were very positi', e

with samples of these attached as Appendix 4 and the predorninant respons 's

attached as Appendix 5. The study team verified 'he scoping information by drivil g

along the Maji ya Chumvi - Miritini section of Road A109 and making physic:al

observations.

The potential impacts of the Maji ya Chumvi - Mir tini Road Rehabilitation Project Ilill

under two broad categories of Bio-Physical (Natural) and Socio-Econorn ic

environments. The experts used the matrix in 'able 5.1 below to analyse thE ';e

impacts. Project activities are listed in the (olumns while the environmerirBal

parameters are reflected in the rows. Through brn instorming sessions and use of !ie

road sector checklist contained in the Kenyan EIA draft guidelines and administral ve

procedures, potential impacts were identified.

t)flflj 
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The identified potential impacts were rated as pos tive or negative. These were

further subjectively quantified as low (*)r 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 contamiT ation from raw concrete and

fragments of demolished structures

• Traffic disruption

* Noise, Gaseous and Dust Pollution

* Pollution by waste materials from drain clearir g and pavement reconstructior

discharged into rivers.

* Operational hazards of road workers such as dar ger posed by motorists

* Encroachment by upcoming generated infrastrus tures such as markets and othe

business premises.

• Landscape disturbance.

• Displacement of human settlement.

* Haphazard movement of livestock to relocated w iatering points.

* Disturbance of flora and fauna in the natural ec )system.

* Increased litter.

* Negative cultural influence (Resultant increi se 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 level of serviceability of the Road.

* Landscaped Road Environment.
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5.5 Proposed Environmental Mitigation Measures

The proposed environmental mitigation measures :o minimize negative potential

impacts resulting from the project activities are tabuli ited in Table 5.2.
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TABLE 5.2: ENVIRONMENTAL MITIGATION MEASURES

pIzRO]ECaACTIvITr POTENTIAL IMPACTS MITGATION MEASURES

A. REHABILITATION 
.

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. Routine watering of diversions and installation of mufflers on

equipment.
Roadside tree planting for future physical barriers to noise.

j Provide ear and nose masks for the workers.

- andslide, slumps, slips. and other mass movement. Provide Draina e Works as needed to reduce risks

Alteration of Surface drainage and subsoii drainage. Design of adequate drainage works.

.Install subsurface runoff filter drains.

Destruction of terrestrial wildlife habitats. Discourage site clearance beyond the road reserve during both

routine and periodic maintenance.
Create awareness on important of bio-diversity amongst the road

. .... ........ .......... .. . ........ maintenance workers..

Alteration of Hydrological regimes ot wetianos. _ ; _. i thpP were not considered

important during the initial road planning and construction.

Secondary impacts caused by access roads to materials sites Rehabilitation of the access road to acceptable standards.

such as damage to farms.

3. Reshaping Local dust and noise eminating from the activities. Routine watering of diversions installation 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 dev etted sites. Reshape. the quarr and replant.

Local dust and noise. Routine watering off diversion roads.

Landsape disfiguration, deep cuts, fills and quarries. Us and architectura! design to blend landscape.

Landslides, slumps, slips, and other mass movement. Provide Drainage Works as need to reduce risks.

Ceion of temporary breeding sites for transmission vectors Avoid materials extraction in human settlement areas where

of water borne diseases such as malaria, typhoid and possible.

biNharzias. 
Avoid use of stagnant water for drinking by provision of wells.

Recycle material sites Into cattle watering points where possible.

Destruction of terrestrial wildlife habitats. Routine maintenance to discourage habitation of plant and animal

._______________________________________ .species.

5 Major Drainage Structure (Bridges, Box Increase sediment in streams affected by erosion during Protect susceptible surfaces with mulch or fabric, and plant

Culverts & Drifts) rehabilitation. 
vegetation on erodible.

Erosion of Lands below the road bed receiving concentrated Increased number of drain outlets or mitre drains so as to avoid

outflow from covered or open drains, cascade effect. .. . . .

Water logging where the water table in high. 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

IRnir-wri ar-nvrTy POTENTIAL IMPACTS MITIGATION MEASURES

6. Minor Drainage Structures (Acces Erosion of land below the road bed receiving concentrated increase litileI wmDe. -ui a i &2i 2:: : -^ 

s/cross Culverts & Side/Mitre/cut-off outflow from covered or open drains. cascade effect.

Drains) 
Creation of temporary breeding habitats for mosquito Avoid materials extraction in human settlement areas.

vectors.

7. Protection Works. Soil Erosion. 
Gabions, stone Pitching, Scour Checks, Grassing and Tree planting.

8. Resuirfacing (Pothole Patching, Resealing Human and traffic conflict 
Ensure road safety of the road workers through use of adequate

and Recarpetting) 

warning signs.

Local dust, noise and gaseous emission from the operation Enforce air and noise poilution sLtanduards.

equipment.

9. Site camp Poor sanitation and solid waste disposal in maintenance Provide adequately located and well maintained sanitary and solid

camps. 
waste disposal facilities such as VIP latrines

Soil and water contamination through accidental spillage of Collect, recycle and re-use oils for treating wood e.g Fencing posts.

oil, grease and fuel in the mechanical plant workshop and Proper training and sensitisation of mechanincal practices and

'Irnr Fho rn;4r1 
proper storage.

Possibie transmission of communicable diseases from Create awareness on HIV/AIDs and other related diseases.

workers to local population and vice versa. Avail health care services.

B. ROUTINE MAINTENANCE
1.Bush Clearing Minimal impacts. 

None

2. Culvert Cleanlng & Headwall Repairs Minimal impacts. 
None.

3. Drain/Dicth De-Siltation Minimal impacts. 
None

4. Instailation of Additive Access Culvert Minimal impacts. 
None.

5. Pothole Patching Air and nose pollution from vehicle operation, in populated None.

areas traversed by the road ______________________________

6. Encroachment along the road reserve Encroachment of the road through mushrooming of Enforce Section 91 of the Traffic Act, Cap 403 of the Laws of Kenya.

unplanned structures along the road reserves.

Human traffic conflict. 

7. Material/Equipment Store Soil and water contamination by oil, grease and fuel and Collect and recycle Lubricants avoid accidental spills through good

plant equiment. 
pract6ices.

8. Maintenance Camp Poor sanitation and solid waste disposal in maintenance Provide adequately located and maintained latrines.

camps.
Soil and water contamination through accidental spillage of Proper training and sensitisation of mechanical staff.

oil, grease and fuel in the mechanical plant workshop and Avoid accidental spillage through good mechanical practices and

along the road. 
proper storage.

Possible transmission of communicable diseases from Create awareness on HIV/AIDs and other related diseases.

workers to local population and vice versa. Avail health care services.
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TABLE 5.2: ENVIRONMENTAL MMGATION MEASURES CONT'D

PROJECT ACTIVITY | POTENTIAL IMPACTS J MIGATION MEASURES

C. ROAD OPERATION
1. Road Operations Air pollution from gaseous emissions Provide dusk masks to the workers during operation and enforce air

. pollution Standards.

Roadside Btter..0 00 0 , ,,,,,,, ,,,,,,,,Provide for disposal facilities. 
.................. 

..

Possible transmission of communicable diseases from Create awareness on HIV/AIDs and other related diseases.

workers to local population and vice versa. Avail Health care services.

Noise pollution from vehicle operation. Promote road side tree planting.
Enforce noise pollution Standards.

Accident risks associated with traffic and transport. Design and implement road safety measures.

........... ........... .............. ............... ............... ............ r... ...L...................... 
............L'.-- -.. .... ................... .. .. ..............

Accidental spillage of oil and toxic materials. Put in place emergency services to control accidental incidences.

Disturbance of the river hydraulics and aquatic life under the Ensure proper mitigation measures are instituted uphill to reduce

bridges and box culverts downstream caused by off-road downhill siltation.

clitntinn into the river.
Erosion of adiacent farms. 

wI rk--n-nit,i o.ac.
E rosi on o f adjacent fa,r,m .,, ,,,,,,,,,,,,,,,,, , ,,,,,,,,,,, ,,,,,, ,,,,,,, ........................ ... ..,.. ... , , , M r = = .... ......... .., _ i A A , , .A 

.. .. r. ni

Wearing of the road surface by castle, human and vehicular Enforce sustainable maintenance of the road and diversions if any.

traffic and subsequent use of the side slope and adjacent

farms as carageways for passage ,of,traffic.. ,, ,,, ,, .................................

Facilities of access to protected and gazetted areas leading to Enforce physical planning regulation of new developments through

poaching and deforestation. the Physical Planning and Forest Departments and other relevant

, agencies like the KWS.
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5.1 Environmental Mitigation Measures in Road Contra ctual Agreements

Project Specifications should include clauses on Enviroi mental concerns. In this WB bunded

Project the environmental clauses amongst others would :over: -

(i) The contractor shall submit to the Roads Enginee a camp and site office plan defi iing all

facilities to be provided.

(ii) The Contractor shall limit environmental degr idation through minimal oil s1 illages,

reducing dust and gaseous emissions.

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

* Preserving trees during materials stockpiling

* Selectively planting trees and grass and levio,lling stripped ground to facilital e water

percolation and check water ponding
* Ensuring safety measures for local residents where a quarry 'has been identil ied as a

watering point for livestock and people

* Planting trees at project ecologically vulne able sites and maintaining thc n for a

specified period

To ensure that these mitigation measures are incorl 'orated in the actual works th design

Engineer should include them in the Bill of Quantities i ind subsequent Engineer's estin ite. The

table below is an illustration of the same and provii les the cost estimates of the I roposed

mitigation measures in accordance with the Standard Specification for Road and Brid': e 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. . (Kshsf I 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 bv the Enaineer.

1.19 Include percentage of item 1.18 for Contractor's % 15% 96t ,450

overheads and Profit.

*5.08 Top soiling of side slopes in fills M2 76,362 97 7,40 1114

*5.09 Grass over side slopes in fills and cuts M2 76,362 166 12,67; 092

*5.10 Backfilling 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
(a) 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 2,8C' ',000

20.10 Provide and erect wooden gates as directed by No
the Enaineer. 5 6,000 3 1,000

20.11 Provide plant, water and tender tree seedlings No
until firmly established as directed by the 800 1,222 9; !,600

20.12 Provide and place permanent litterbins as No
specified and directed by the Enqineer. 8 165,000 1; },000

20.13 HIV/AIDS awareness LS 3,01C0,000

20.14 Capacity awareness building LS 3,1: Z,600

Sub total 1 18,19! i,395

15% contingencies 2,7:: ,309

Sub Total 2 20,92 i',704

The monitoring is done during implementation
and maintenance period which cost 10% of the
total implementation of mitigation measures 2,01 2,470

Total _ 23,01 ,175

* These items are inbuilt in the main contract.
** Itemized as per Ministry of Transport and Communici tion's Standard Specification for Road and

Bridge construction of 1986.

It is crucial that a record of all mitigation measures implemE nted be availed by the Contract, r through

the Supervision Consultant to the Chief Engineer Roads for pi irposes of future mitigation mon !oring and

evaluation.



CHAPTER 6

6.0 ENVIRONMENTAL MANAGEMENT PLANS

6.1 General

An Environmental Management Plan (EMP) is the ama gamation of all proposed mitigi; 'ive and

monitoring actions, set to a time-line with specific resr onsibility assigned and follow ul actions

defined.

The EMP in the roads sector is one of the most imporl ant outputs of the environment; 1 impact

assessment, which ensures that the implemented rr itigation measures are sustain; ble. It

outlines the monitoring frequency, cost measurabli! and verifiable indicators as well as

individuals/institutions to undertake the required acti ns. The assumption here is that the

proposed mitigation measure will be implemented ur der the contractual arrangemel t during

rehabilitation and maintenance works.

The EMP outlined in the table 6.1 below is in respect o the environmental concerns, wilich have

been derived from the potential impacts whose mitigal ion measures are tabulated in C iapter 5.

It recognizes similarities in environmental impacts of :he roads rehabilitation and mai itenance

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 sa road.

These impacts are mostly due to unstable soils, season 3i rivers, inadequate vegetation iDver, flat

terrains prone to flooding and hilly terrains that are estrictive to traffic flow especiia ly where

optimal engineering design of the alignment is yet to b > achieved. These characteristic!. have led

to a reduced level of serviceability in this section of the Nairobi - Mombasa Road (AlO.



TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN

I-ENVIRONMENTAL |MITGATION MEASURES | RESPONSIBILITY DURING MONITORING MONITORING FREQUENCY

EVIRONMENTA 
REHABILMTAUION AND MEANS G

|MA1I ENANLE 
_

1. Soil Erosion IGrassing Project Engineer During Rehabilitation Four (4) times a year

Scour Checks Supervision Consultant Routine and Periodic throughout the project life.

Gabions Works Approved Contractor Maintenance.

Cut-water Drains Roads Dept. MoRPW_Env. Unit

Culver ting

2. Air pollution by dust. Regular watering of the Project Engineer Surpnrse checks during Bi-Annually.

diversion road Supervision Consultation 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.

Protect 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-Annuaily.

and maintained latrines. Supervision Consultant periodic maintenance.

Create awareness on Approved Contractor

H1f/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. Structures. Supervision Consultant
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TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN CONT' D

ENVIRONMENTAL J MMGATION MEASURES 1 RESPONSIBILITY DURING MONITORING MONITORING

REHABILITATION AND MEANS FREQUENCY

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
Provincial 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

Iireeaing ?ILe? ... in hi irmn czPtipment 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 Consultant
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 DWOs

Kenya. Road Dept. MoRPW- RSU.
Provision Administration
Traffic Police dept.
The Media.
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TABLE 6.1: ENVIRONMENTAL MANAGEMENT PLAN CONT ' D

ENVIRONMENTAL MITIGATION MEASURES RESPONSIBILITY DURING | MONITORING MONITORING

tAPrULL_ Ii 
REHABILITATION AND MEANS FREQUENCY

. m^^| ~~~~~~~~~~~~* LiirnA. _ _ _ _ _ _ _ _

12. Litter along the roadside. Create awareness on the Road Dept. MoRPW- Env. Unit Project During Rehabilitation Daily

importance of a clean Engineer 
and Maintenance.

environment. Provincial Administration Provincial

Install permanent litter bins Environmental Officer The Media

(concrete) as part of the road Approved Contractor Supervision

furniture at preset intervals to be Approved Contractor

emptied regularly Supervision Consultant

13.Soil and water Collect, recycle and re-use oils for Project Engineer During Rehabilitation. Four (4) times a year

contamination through treating wood e.g Fencing posts. Contractor's Mechanical Team 
throughout the project life.

accidental spillage of oil, grease Avoid accidental spillage through Supervision Consultant

and fuel in the mechanical plant good mechanical practices and Road Dept. MoRPW-RSU.

worKs5nupi ,,u aniy ;,I'd W r^ trr 
Road Dept. MoRPW- Env. Unit

Proper training and sensitisation
of mechanical staff. 

14. Possible conclusion of Introduce animal crossing signs Project Engineer During Rehabilitation. Four (4) times a year

Vehicles with Livestock. and bumps before and after the Approved Contractor 
throughout the project life.

crossing corridor. Road Dept. MoRPW- Env. Unit
MOAL - Provincial Livestock Officer

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 Nairobi 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

aiong the existing road. Materials Quality Control to Approved Contractor Rehabilitation

ensure homogeneity of the Supervision Consultant

pavement structure through the Road Design Section - MoRPW

shoulders and carriaaeway. Materials Dept. MoRPW

18. Lack of Road Signs and Install sufficient and adequate Project Engineer During Rehabilitation Bi-annually

other Road Furniture. road furniture especially road Approved Contractor

signs. Supervision Consultant
Road Dept. MoRPW-RSU
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6.2 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 I 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 monitorinc and auditing in the Roads

Rehabilitation and Maintenance Programmes to ci iver the following: -

. Erosion
* Oil spillages
* Dust gaseous emissions
* Water quality
• Vegetation
* Traffic accidents

6.3 Programme Decommissioning

Decommissioning refers to the final disposal of t ie project materiials at the expir'

of the project life span. In respect to roads, de :ommissioning is not anticipatecl

Obsolete equipment and dismantled camp ma:erials will however be salvagel:

and kept in the nearby Resealing Unit Can ps and/or the Central MoRP'

Workshop and depot as useful spare parts for tt e future.

6.4 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 C epartment on the importance if

environmental management in road constrt ction, rehabilitation, improveme it

and maintenance.
* to strengthen the capacity within the Miiistry of Roads Public Works ai d

Housing to be able to handle environmen:al and social issues pertaining :o

the road sub-sector.
* to form a focal point for coordination for both Government and Nc 1-

Governmental Organizations of all en /ironmental and social matt' rs

concerning roads

Role of the Environmental and Social Uni t.

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

* develop environmental road sub-sector sti ndards and guidelines

* ensure compliance With Environmental M inagement and Coordination Acl of

1999, and Environmental Impact Assessm nt and Audit Regulation of 200: as

it relates to the road sub-sector

A c



* review and update roads department docum' nt e.g. Standard Specification

and Contract Documents to incorporate enviro imental concerns

* participate in Inspection for Certificate of Sut stantial Completiion carried out

by the Roads Department
* screen proposed road rehabilitation projec. to determine Environmental

Impact Assessment requirements
* review environmental impact assessment repc rts that have been prepared

* set up a system for continuous monitoring ani I periodic surveillance

* audit road rehabilitation, improvement and m; iintenance activities

* liase with government, parastatal and r on-governmental organizations

concerned with environmental issues with 3 view to addressing common

priorities
* create awareness and sensitise the public with regard to proposed road

projects, their potential impacts and the nee i for planning in the event that:

people are going to be affected
* ensure compliance of the road sub-sector EIA to public consultation ancl

disclose procedures as required by En rironmental 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 lal Unit (ESU)

The ESU needs to be formally established and s trengthen in order to achieve it:

objectives and to be fully operational. The ULit would require the followin'

professionals:

(i) Environmentalist - Head

(ii) Environmental Impact Assessment Speci alist

(iii) Roads Engineer with EIA experience

(iv) Sodologist/Gender specialist

(v) Information Technology expert

(vi) Two Secretaries
(vii) Two Drivers
(viii) One Messenger

6.5 Capacity Building

Introduction

Capacity building and creating awareness is necessary for the effect /e

implementation of the Environmental Manac ement Plan of the project. 1 ie

Environmental and Social Unit in the MoRP N&LH will ensure capcity buildil g,

creating awareness; mitigation measures and monitoring concerns, re

implemented.

This will be achieved by training the key target groups at all levels. These tar let

groups can be divided into three groups:

A7



Group A Road Workers:

This group consists of Engineers (Resident, Pi ovincial, Project,) Contractors,

Supervisors, Site Agents, Site Managers and the I nvironmental and Social Unit in

the MoRPW&H. These are the top managem3nt 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 havy businesses (e.g. kiosks, offices,

schools, etc.) that can potentially be affected by the road, or t:hey 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 ti he environmental legal framewor;

pertaining as pertains to roads

(c) Developing skills for

(i) Identification and assessment of environmental impacts of rocir.

projects

(ii) Incorporation of mitigation me; isures at all stages of roiJ i

development
(iii) Reviewing EIA reports and inct irporating measures during the

decision making process

Table 6.2 below presents the recommended topic rr odules and costs for each of tl 'e

three target groups necessary to implement the Envirc nmental Management Plan.

AR



_a = n.-qn&-,4uu,ac anti rncts for each of the target groups

Target Group No. of No. of f Cost per unit Cost in

Topic modules participants days j (Kshs) (Kshs)

1. Understanding of EIA legislation in Kenya 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 environmental management

5. Importance of incorporating mluyuIuIi IllIaUIt. .t7:.. .^-a4.'

planning and design and implementing an environmental monitoring

programme

6. Impart skills on environmental auditing and monitoring during road

construction and maintenance............................................an.

1. General understanding of EIA legislation in Kenya Group B

2. Sensitisation on health (STDs including HIV/AIDS), littering, solid and Road Users 26 3 5,500 429,000

liquid waste management

1. Brief overview of EIA legislation in Kenya Group C

2. Sensitisation on health (STDs including HIV/AIDS), littering, solid and Project Affected 450 2 2,000 1,800,000

liquid waste management People

3. Implications of encroachment onto the road reserve (PAPs)/Casuals -
skilled and
unskilled

Sub Total 2,724,000

15% contingency 408,600

Total 3,132,600
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Table 7.2 presents a breakdown of the target groups for training necessary to implemeni:

the environmental management plan during constructior.

Table 7.2 Breakdown of the target groups for tra fling during the constructiori

phase

Category Number
Of

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - p e o p le

Supervision
Group A- Engineers -

3

Provincial Engineer '

Project Engineer1
Resident EngineerI
Assistant Engineers 6

Group B Surveyor.2.
Inspector of Works 8

Group C Project Affected Persons (PAPs)/ Casuals/skilled and 30
unskilled

Sub Total 52
. ... ......... .... .... . --- -------- ------. ..... .. ...

A.. 
.. ... .. ... .. ....

Contractor
Group A Site Engineer - -2

Site Agent 2

Site Manager :6

Group B Foremen 16

Group C Project Affected Persons (PAP, )/casuals/skilled and 420

- . unskilled - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Sub Total 446

Target Group Cost per day Days Numi er of Cost per
(Kshs) partlicipants target.

group
_ _ _ _ _ 1~~~~~~~(Khs

Group A 7,500 3 22 -. 495,000

Group B - 5, 500 -3 - 26 - 429,000-

Group C 2,000 2 450 .11800,1000

____________________________ ~~~~~~~~~~~~~~~~~~~~*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 Maji ya Chumvi - Miri ni section of Road A109 undei

the Nairobi - Mombasa Road Rehabilitation Project will nolt only enhanci

economic growth at the local level but also contribute to the national ancl

regional economy.

The integration of environmental concerns in th a implementation strategy of thi

WB funded Maji ya Chumvi- Miritini Road Projet t betters environmental practice

amongst all stakeholders. This will ultimately en iance sustainable development ii

Kenya and the East and Central African Region i t large.

7.2 Recommendations

It is recommended that:

* The implementing agency should address and implement all the proposf J

mitigation measures.

* During the implementation of the Progrnimme, positive impacts such :IS

labour sourcing from the local community X there possible should be enforca: i

to not only improve economic gains and loc l skills but also alleviate poverb, ,

* Environmental mitigation measures shouli I be incorporated into the roai s

sector tender dossiers and contractual agre 3ments.

* The appropriate training needs identified st ould be implemented.

• The Environment and Social Unit shot Id be formally established a ld

strengthened by capacity building (staffinij), training, provision of adequi c.e

resources and facilities

* Capacity building, creating awareness, ir iplemenating proposed mitigati )n

measures and monitoring are essential to he effective implementation of 1: le

Environmental Management Plan. To achi eve this key target groups such 3s

road workers, road users and project-affec :ed people must be trained.
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APPENDIX 4: DULY FILILED SAMPLE
QUESTIOIJNAIRES



hn1v,romnmu'vvrl IilpJl(f ll At s i.\eilw! ,;f Ahili vo ( umm¶ i / 1ir im (."I 109) 1/ ucf i1 ( (?1d M 1 I')e1'v C/k Pre;l

UElSITONAI{E RIFSPONSES l)U11INC INTE VIEWS Wl''llI'IIII

COMMUNITIES ADJACENT TO THE ROADS.

A) VALUE OF THIE EXISTING ROADS

I. Do you find the roads useful arid if so, how do they benefit you?

Response: 'lts It- J g Ae

2. WliaL dlo the roadis cicny you? A e,,.stor t tz s'' -- v.AA4wJ*

Responise: T -Ib k J C vSe ajutra. %nO4. 4st @4' Ch'I
vstu

3. What elhect has the deteriorationi of the road had?

IRespulose: VJrvsta : 6 td S.

B) CHANGE IN TlE LOCAL ECONOMY

4. In what ways has the existing road affect househo d inicome anid local trade?

Response: O w,.St :, d-4- k atc s.tttt c trurnact . s

A.o "mt stc9 "-- 4-t. 4w teaSQe arbo, aCt'rSewca ntrl k di. a4&

5. In whiat ways will thie improved road with the rec nistruicted Maji-ya-Chumivi j.aLs.

bridge affect househaold income andi local tiadce'?

Rcsponise: N 5 it" 0 tt 6.tr orora.I ejs

t3- A s tLAb L -1

C) IM pACTI OFR' it#AD)S VILLAGE/TOWN ENV'IRONMENT IUE EO

I)UST
AND TIAFFIC MANAGEMENT

6. What are your main incoine regarding the villa>e 'town enviromnent of the

existing road? S 5 % hos\ r. c c° LS i4Yxs1

Response: k t __ A

7. What are your main concerns regarding the plantL ed new roads? 5rq.o. wvt1 , 4,-4

Responses O 4S AIj w c. 'mm. A 4> I e 9 - A S

aZ f'MLtX eaZtL :C4mr, >^ 

8. What are your concerns regarding the spillage ol fLiel (oil/grease) or concrete

mixtures and permeation of otlher generated debi is into the river (river

ecosystem) and terrestrial areas and the niagnitui le of the subsequent dlatnage?

Resyonse: 4 1Cf : j %t, b L W.c. Lit, &LS

iS..4,a.am.ra4Vtt V\r'% cw r r.WakwtJ.

D) DEMOGRAPHIC AND SETTLEMENT PA 'TERNS

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

settlement patterns in tihe area?

Response: 9Z.as*a. .t. 0- -a U Wo ' -0 - l L g

10. In what mnajor ways will tile tleW road afleted ( emographic anid seuileiiei

paLttris in the aLea
Respolise: G o*- Kb.taS L Fcas. L a

6*.4 o -^c,_*wr ri, d,

6 n,4 SL& .*h,_ No9cAt ' rq:b; 1. Fl



/Ln,Eroniiie,it impa Lt i ssesirnt oj Ak#iryar (li'jruvi - Mli-irinti 1 f1( 9) rpoo l in C'oasi Province (jYKellnva

E) IMPACT ON LAND USE AND LANI) PRO L)UCTI VITY

I 1. In whiat ways will [lie new road affect land use intl lanid productivity in the

area'? C64r%A 3 % t 

Response: 
kk istsAJt*It

4 tI . I

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

Response:

F) IMPACT OF UNDESIRABLE DEVELOP! /IENTS ABUTTI NG THE

RZOAD

13. Whiat are the main undesirable developments )rought about by the present

road'?
Responlse: Kewlt; Ws zn co H%AA%L 

iWfs-

14. Flow can these undesirable devAopmentsUe i duced in the reconstructioni of

the road?
Respooise: - X tMJtL_ >

G) SEIVICING OF ROAD CONSTRUCT IC N WORKFOR(CIE

15. Which locations do you recommend for Llie r )ad construction work force'?

Response: tJtoQr At YTi 0J;*J 4 C"y eat3 ,

16. What services shou1;etpri-ted irTle roa constructions vxorklorce camrips

Response: U V 9 & L i;> t 4 

rtL%t& L&%Av't~ W C kS 4 c4 *i4t.

11) QUAIZI ES ANT) BORROW lITS FIOR T :IE ROAD CONSTRIUCTION

17. Whlichi quarries and borrows were Lused ior Lstructing tlhe present road?

Rcspuisc:

I 8. lIave thie quarries and borrows pits been tel- abilitated to comullllnllity's

satisfaction.

Response:

19. Would,you offer new sites for borrow pits I ;)r future construction fwvithl

compensation)? 
' '

Response: 
U e r£ ccr W i rib ar .-

1) DEVELOPMEiNTlFS WITHIN Tl-IE RO J) RESEIRVE (30 ME1TrEtS O q

IBOITH1 SII)ES OF TRlE ROA.I))

20. Do you kn,ow thlat the road reserve is niot y )ur land for developrnielits

(buildinigs and farnms)?
Response:



Enyironniental impact assesment of AlAji.ya Chumvi - Afiritini (A /I 9) road in Coast l'rovinice oJfKena

2 1. If th6 new road demanlds wider area beyond the existing road reserve (30

metres on both side of the reconstructed road) v 'ould you expect: -

a) Compensation
Response: ' <g,

b) Relocation of family
Respolnse: 4ALzg 

J) PARTICIPATION IN ROAD MAINTENAM ICE

22. Do you agree to carry out road maintenance wv rks in sections of the road

adjacent to your land: -
a) As your own contribution

Response: 1 e-

b) For snmall compensation (state expectec payments)

Response: 'I ,

23. Will you agree to serve as i-member of local ro, d mainteenance committee?

Responlse:

K) SOCIAL l[vIPACTS

24. What impact will the presence of non-local cc nstruction workers have on the

local community'? . 4 .

Res pwonse:ywt 

25. What should be done to reduce the resultant 11 rgative impacts if any'I

Responsc: t 'to o r t-L. rCk.s 4. .3WSL.Jt e:LSS
'4L. \8Y / eh.cs _t;:C,

I) ST¾I('ICKI I 01,()Ll F Il) ETAI LS

Occupation/Designation: A& 6Y L Fo1,r1ban% t : - IA140ko , Cat4STiV4w

Date: CS log| Place: LA

49 fwr'* ., ;qX9Z6;,<



Entvironmnental impact assesment ofJAajviya Chltumvi- Atdiritini (A 119) road in Coast Province of Kenvya

OUESTIONAIRE RESPONSES DURING IN CERVIEWS W1TH THFE

COMMUNITIES ADlJACENT TO lMfE ROADS.

A) VALUE OF THE EXISTING ROADS

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

Response: tA.O 6r v CAliIA

2. What do the roads deny you?

Response: Ce A 1 /c <7'
3 What effect has the deterioration of the road 1' ad?

Response: 17 < r.c S-/, AW'k •VrnP7j,4pf4 rCU 'r/

B) CHIANGE IN THE LOCAL ECONOMY

4. In wvihat ways has the existingt road affect liou ehold income and iocal trade?

Responis A t tC- AL( A/- Ct-

-4xO&.- &fp 41½ti6iP n & c rites, Aja Wt/- Ve

d5 . In what ways will the improvedl road witlh thc reconstructed M4aji-ya-Chunivi

NJ2 bridge affect household incomec aii local traue_

Response: "? /-; .6-Lfa L-&f X45; x fx / 8 /tV¢ 6

,J4 e-j Ks/Ut ,q$W A ;f /7 C- ^ArF
C) IIMPACT OF ROADS VILLAGE/TOWN ENVIRONMENT DUE TO

DUST
AND TRAFFIC NIANAGENIENT

6. What are your main income regarding the vi lage/town environment of the

existing road?
Response: /.v C t /; I X 6AlA' 1 t

7. What are your main concerns regarding the Mlanned new roads?

Response: 3 r % C c C p - 0 ZPAO CsJc

8. What are your concerns regarding the spilla ae of tuel (oil/grease) or concret:

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

ecosystem) and terrestrial areas and the ma! nitude of the subsequent damagra9

Response: 41-At, coJ

D) DEIMOGRAPHIC AND SETTLLNIENME PATTERNS

9. In whiat major ways have the existing road iffected demographic and

settlement patterns in the area?

Response: /4

10. In wlhat major ways wilL the new road affe :ted demiiographiic and settlement

patterns in the area
Response: AkIC



-ha vitrIlp t inr' ital f ,IffJtf Ipi i .1' 'ISII4'It ?y) (j i i'y (hr ftnvi S A/uiril lfn (.I ;(O ) 01 ro fI/ 1/di PI o i tPr o f ic a nt

E) WIMPACT ON LAND USE AND LAND PROD UCTIVITY

11. In what ways wi-the riew road afet land use ar d land productivity in the

area?
Response:

12. In what way will the new road affect land and Lw ,c productivity in the area?

Response: vA/l 4n PUt?.

F) INIPACT OF UNDESIRABLE DEVELOPM: £NTS ABUTTING THE

ROAD

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

road?
Response:

14. How can thiese undesirable developments be reL uced in the reconstruction of

thie road?
Response:

G) SERVICING OF ROAD CONSTRUCTION WORKFORCE

15. Wlhich lucationis do you recoinmend [or the rm i construction wvork force?

Response: Af/F,rV 1/ ,(U r ' A -, /C / A ./

16. What services sh-ould be provided in the road c )nstructions work force camps?

Response: tc& 44 Si4 $,V r *

H) QUARIES AND BORROW PITS FOR TH' - ROAD CONSTRUCTION

17. Which quarries and borrows were used for coi structing the present road?

Response: . 1" A/I ' 7Q7/r,+ -

18. Have the quarries and borrows pits been rehab ilitated to community's

satisfaction.
Response: - / Ž1•

19. Would you offer new sites for borrow pits for future construction (with

compensation)?
Response: /4- f Ce Ct g rV&Sf) dJ/Ar/ui st

1) DEVELOPMENTS WITHIN THE ROAID RESERVE (30 NIETYRES ON

BOTH SIDES OF THE ROAD)

20. Do you know that the road reserve is not vou- land for developments

tbuildings and farms)?
Response: )/ -



Environmental impact cassesorentl of,Waj i va Chtumnvi - Aliritini (A-1 J ) 9 road in Coast PrOivince of Kenyad

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

a) Compensation
Response: S/ 4t sS S , 4S

b) Relocation of family
Response: -

J) PARTICIPATION IN ROAD MAINTENAN CE

22. Do you agree to carry out road maintenance wo: ks in sections offthe road

adjacent to your land: -
a) As your own contribution

Response:

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

23. Will you agree to serve as member of local roac maintenance committee'?
Response: Vc7 

K) SOCIAL INMPACTS

24. What impact will the presence of non-local cor struction vorkers have on the

local community? _- t t Ii -

Response: /I t 1 - -- 'tc V&•, / ^r C:$

25. What should be dolne to reduce the resultant ne ;ative imlpacts if any 
ReCsponse.c:C~ 

L) STAKLHOLDER DETAILS

OccupatiorD ignation: F iZ A/3JQ

Date:qi<, (t, ,, g , cc7 Place: ta & A-

Date: 14 ' / /i 4

a: "4gtu•5 JA. t-ecj

( 7, zyXA

t S



Environmental n pCPact assesmeent of Va/i Iva Chutmvi - Miritini n.A I 9), road in Coast Prow nce of Kenmya

OUESTIONAIRE RESPONSES DURING INi'ERVIEWS WITH THE

COMNMLITIES ADJACENT TO LTHE ROADS.

A) VALUE OF THE EXISTING ROADS

I. Do you Efnd the roads usefil ancd if so, how do hev benefit you?

Response: *

2. What do the roads deny you?

Response: V

3. What effect has the deterioration of the roa .
Response: a t 0 T 7

B) CHANGE IN THE LOCAL ECONOMY

4. In what xvays has the existing road affect hous -hold income ancd local trad&?

Response: S ' t t cN " ; 'ic .&-f 6

5 In what ways will the improved road with the reconstructed NMaji-ya-ChumVi

bridge afiect hou5ehold income and local trad U

Response: - e to, w,, 
_ J vtaSa.. At-V de,

C) IMIPACT OF ROADS VILLAGE/TOWN ' NVIRONNIENT DUE TO

DUST
AND TRAFFIC NIANAGEMENT

6. What are your main income regarding the vil age.'town environment of the

existina road?
Response:

7. What are your main concerns regarding the r lanned new roads?'

Response: 4 Qjl 0 L e 4A er-

8. What are vour concerns regarding the spilal - of fuel Coil/grease) or concrete

rmixtures and permeation of other generated lebris into the river (river

ecosvstem) and terrestrial areas and the mag titude of the subsequent damaae'.

Response: If- kn1 6- Y abCc

D) DEMOGRAPHIC AND SETTLEMENT RATTERNS

9. In what major ways have the existing road a Tfected demographic and

settlement patterns in the area?
Response:_

10. In what major ways will the new road affec ed demoQraphic and settlement

patterns in the area
Response:



Environmental impact assesment of .aji Ya Chumvi - Miritini (A 1O9, road in Coast Province of Kenlya

E) IMPACT ON LAND UTSE ANiD LAND PROD UCTIVITY

Las e,uskn5 444
11. In what ways 414 the new road aee4 land use ar d land productivi.tv in the

area?
Response: -

12. In what way will the new road affect land and la] Id productivity in the area?

Response: V4V" W(l\ L -s tt r

F) IMPACT OF UNDESIRABLE DEVELOPM- NTS ABUTTING THE

ROAD

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

road? ~At-

Response: [hv t' r 4 t eV ->

14. How can these undesirable developments be rec uced in the reconstruction of

the road? Sz 4e 4 'a &

Response:

G) SERVICING OF ROAD CONSTRUCTION WORKFORCE

1 5. Which locations do vou recommend for the roa I construction work force.

Response: C Z '\x aC .Tv C1 SM s k.

16. What services should be provided in the road c )nstructions workforce camllps?

Response: A ), > I-w (c-I '1, Xe..t&lM

H) QUARIES AND BORROW PITS FOR THI ROAD CONSTRUCTION

17 Which quarries and borrows were used for con structing the present road?

Response:

IS. Have the quarres and borrows pits been rehab litated to community's

satisfaction.
Response:

19. Would you offer new sites for borrow pits for Mture construction (with

compensation)?
Response:

I) DEVELOPMENTS WITHIN THE ROAD RESERVE (30 MIETRES ON

BOTH SIDES OF THE ROAD)

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

(buildings and farms)?
Response: Vo



Environmental impact assesmeni of.Mali ya Clnumv: - firitini (A 105) road in Coast Province ojqKenva

21. If the new road demands wider area beyond the n xistinz road reserve (30

metres on both side of the reconstructed road) w- uld vou expect: -

a) Compensation T S

Response:

b) Relocation of family -5
Response:

J) PARTICIPATION IN ROAD MAINTENAN CE

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:

23. Will vou agree to serve as member of local roa I maintenance ccmmittee?

Response:

K) SOCIAL IMPACTS

24. What impact will the presence of non-local co: istruction workers have on the

local community?
Response:

25. What should be done to reduce the resultant na gative impacts if anv?

Response: s h e n 3 d ,

L) STAIKEHOLDER DETAILS

Occupation/Designation: QC ( a (A '(4

Date: Place:

%na'd; (211' X 



Environnenital imnpact assesment qj 'faji ya Chumvi - Atiritini (A 1O9) r ood in Coast Province of kenya

OUESTIONAIIIE RESPONSES DURING IT?[TERVIEWS WITI-H TIlE

CONIMUNITITES ADJACENT T(' THE ROADS.

A) VALUE OF THE EXISTING ROADS

1. Do you find the roads useful adicl if so how d) tihey beniefit von?

Response: -½ea.d,tP 0 & .d

2. What do the roads deny you?

Response: F% ; Cae,,clf ""' i'

. What effect has the deterioration of the road liad?

Response:
Iv

B) CHANGE IN TH1E LOCAL ECONOMIY

4. In what ways has the existinio road affect ho :sehold income and local trade?

Response: 77ew 4.cstc g L$4 + -ccS4 4c

l. In what ways will the improvedl road withi tl e reconstructed 7N4aji-ya-Chum

bridge affect household incomts and local tr ide? v -"

Response: /4411 ;Lt&j > Z<C7t/& 2w6KrP'&{ 7 t6Yt

C) INIPACT O ROADS VILLAGE/TOWMt ENVIRONMENT DUE TO

DUST
AND TRAFFIC MANAGEMENT

6. Wliat are your main incom-e regarding the Kiliagle/town envil-o]iment of thc

existing roacld? , C
Rcsponlsc: Wy u/at(1 ilait6 

7. What are your main concerns regarding th,: planinied neNv roads?

Response: 

S. Wliat are your concerns regarding the spil age of fuel (oil/grease) or concre e

mixtures and permeation of other generatc d debris into the river (river

ecosystem) and terrestnral areas and the m ignitude of the subsequent dlama e?

Response: fMw,6 A Vg 4ce&

D) DEMOGRAPHIC AND SETTLEMEN T PATTERNS

9. In what major ways have the existing roa' I affected demographic and

settlement patterns in the area? rcfui (a $ 4 o//n" 4

Responise: Ac iC--4A IZ'

10. In what major ways will the new road afl zcted demographic and settleniel t

patterns in the area
Response: 4 t 4cP flt



Enviroirrental izispat1ct usXesmennt o/A iji va Chumvi - Aliritirti (/I 109) vad in (Coast PrejvhIlc ea] KLe"4a

E) IMPACT ON LAND USE AND LAND PROD JCTIVITY

k45 exsln ^fj<4.a1
11. In what ways wI4 the new road aiet land use an I land productivity in the

area?
Response:

12. In what wav will the new road affect land and tar d productivity in the area'?

Response:4,e hgwo ,4 e At vkI1 wJ

F) IMPACT OF UNDESIRABLE DEVELOPMJ;NTS ABUTTING THE

ROAD

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

road? f d7 a /flgkA-S % 6<

Response:
14. How can these undesirabic developments be red iced in the reconstruction of

the road'? , . 1 _..-itn.'

Response: eCw Flitvt16 fkC-YAcc-6

C) SERVICING OF ROAI) CONSTRUCTION WVOREFORCE

15. WXhich locations do you recommknend for the roa I construction work tborcc'?

Response: -fIMTt

16. Whiat services should be provided in the road co.nstructions workforce camps?

Response: 2V7'Ja-X '/

H) QUARIES AND BORROW PITS FOR THI ROAD CONST'RUCTION

17. Which quarries and 2 orrows were used fo con tructing the present roacd?

Response: K6JK 6 P f at-,C

iS. Have the quarries and borrows pits been rehab litated to community's

satisfaction.
Response: '/

19. Would you offer new sites for borrow pits for kiture construction (with

compensation)?
Response: Ve5

1) DEVELOPMIENTS WITHIN THE ROAD RESERVE (30 MIETRES ON

BOTH SIDES OF THE ROAD)

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

(buildings anid farms)?
Response: /r



Environmental impact assesment olflajiY Va Cnumvi - Atfr in;m A 109) road in Coast Province n/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 te
Response:

b) Relocation of family
Response:

J) PARTICIPATION IN ROAD MAINTE: 4ANCE

22. Do you agree to carrv out road maintenianc works in sectionis of the road
adjacent to your lapd: -

a) As your own contribution
Response: t

b) For small compensation (state expe ted payments)
Response: LA

23. Will you agree to serve as member of loca road maintenance committee?
Response:

K) SOCIAL INIPACTS

24. What inmpact will the presence of non-loco I construction workers lhave on ,Li
local communitvy

Response:

25. What should be dcone to reduce the resulta w negative impacts if any?
Response:

L) STAKEI-ILlDEI DETAILS

0)CCUpation/IDcsignation: KkcI &9-1
Date: 9 zr X7 Pliac:

Not yVVQ.



1rojlitenta1ll imp2)tRa uss^eJrsmen o/ iaJ ylChurnii -i Afir itiii (A 109,) road in Coast Province of Kenvu

LIIESTIONAIRE RESPONSES DURING I? ITERVIEWS WITH THE
COMMUNITIES ADJACENT T( THE ROADS.

A) VALUE OF THIE EXISTING ROADS

1. Do you finid the roads useful and if so, how d( they biefit you?
Response: Bc&c44g S k 

2. What do the roads deniy you?
Response: <iVQcy on t rz a& ze

3. Whlliat effect has the deteriorationi of the ;oad h id? A:cetResponse: I-aMhrer fl76 cC c e 1 .
B) CUl[AN(.IE IN IIIUE LOCAL ECONOMY

4. In what ways has the existinig road affect hous tlold income ancl local trade?
Response: qMJece_ is nW nvve few-pZ5c ee

5 In what ways will the improved road with the: econstructed Maii-ya-ChiuLtmviro bfik4e affect household income and local tradc 7
Response: 'T pos t ef 4 < 4"e

C) IMPACT OF ROADS VILLAGETOW F NVIRlONMENT DUE TODUST
AND TRAFFIC MANAGEMENT

6. Wliat are your main income regarding the villh ge/town enviroinment of theexisting road? Ii,
Response:

7. What are your main concerns regarding the pla ed new ro ds?
Responise ) i t J a cC2 tVs6cc

8. Wlhatarc yoturcth fieg%$ the spillage 4fulc] (oil/gl&JaseISC) 0r conCIrcte
mlliXtUrCS anId] permeNIationl ol otLiCI genrcated de mis inito tlhe river (river
ecosysteimi) and tcri-estrial arcas andc thpanit iide of thie subsequenit danag e?
Respolnse: Akcp t--o 1k

D) I)EMOGRAPHiC AND SETTLEMENT PA TTERNS 6/rJt: %V>
9. In what major ways have the existing road affel ted demographic anid

settlement patterns in the area? 4 .4 itResponse: SC0 o3n !5 4p2 OLL ?¢

10. In what major ways will the new road affected lemographic and settlement
patterns in tiearea - i I / 
Responise: Th4crtCazS -6*% 4-' Gltci6 it $.l 

1c.



Environmnital impact assesment of-hMojiya Chlumvi - Abritini (A 1O9 road in Coat Province of Kelv

E) IIVMPACT ON LAND USE AND LAND PROI iUCTIVITXr

11. In what ways has the existing road affected land use and land productiviLy in

the area? y j' /7 1 e C m cv fCZXv
Response: 4fCtC Sa n

12. In what way will the new road affect land and lm ad productivitv in) the area.

Response:

F) IMPACT OF UNDESIRABLE DEVELOPM ENTS ABUTTI'NG THE

ROAD

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

road? L /I~-c T4c &&t4
Responise: urfr O a--"vv -"'f-c Pe1a:L

14. How can these undesirable developments be re uced in the reconstruction of

the road? ¶4 , zSet te inc/ce &K ]:O

G) SERVICING OF ROAD CONSTRUCTION WORKFORCE

15. Which locations do you jecorninend for the roa J conistruction work force?

Response: -,
16. What services should be proviced in the road c )nstructious workforct camps?

Response: - (5A6eto le a- _t A'wstWI
- *haztlh sert&c?S- cCasr r}; j

H) QUARIES AND BORROW PITS FOR TH5, ROAD CONSTRUCTION

17. Which quarries and borrows were used for con tiructing] thle presenlt road)

Response: Pc7 c+ K !9 S
18. [lave thie qIuarrics and bo-rrows piLs beeni relhab linated to coniiluniitvs

satisfhction. Som e 6 L to ,4' 1li8 
Response: aQCV t A

19. Would you offer new sites for borrow pits for uture construction iwith

compensation)?
Response: 1/l.

I) DEVELOPMENTS WITHIN THE ROAD TESERVE (30 NMETRES ON

BOTH SIDES OF THE ROAD)

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



Ea'ironnae,nal imipact assesment of Alaji va Chunmv - Ml-ritini ( 109) road in Coast Province of Kenva

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

a) Compensation
Response:

b) Relocation of familiv 4d
Response: / -

J) PARTICIPATION IN ROAD NIAINTEN kNCE

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

a) As your own contribution
Response: [ k

b) For small compensation (state expeci nd payments)
Response:

23. Will yoLu agree to serve as mlember of local r )ad maintenance committee'?
Response: 4

K) SOCIAL IMPACTS

94. What impact will the presence of non-local ( onstruction vwork.ers haxe on the
local comrurny? P nIme

Response: I" I" )rQ fj W 3|

25. What slhould be done to reduce the resutant negtive ilmptts if anv? 4
espo)ns,: i) Wn?'rIfla- n5M a# A sa4 c; -

L) STAKE,IIOLDEI TAILSA

0)cm plub (n/ifcsigfldtlt)nil fS 9JgE& 6b 6½tr8 4-- f1r
Date: 17/ Place:

Signed:

Name: £ c 6



r-/

Environmental impact assesinent of Alcji vet C/humvi - Aiilitti (.A 10 ?) root/ ir Coast Province oJ Kenava

OUJESTIONAIRE RESPONSES DURING IN' ERVIEWS WITH TH-TE

COMMIUNITIES ADJACENT TO 'HE ROADS.

A) VALUE OF THIL EXISTING ROADS

I. Do you find the roads useful ancd if so, how do 1 hiey benefit you?

Response: SOS S M\t vi ct Q &L stkCt9

2. What do the roads deny you?

Response: It < Q C\\a ' D\

3. What effect has the deteriorationi of the road hN d?

Response: 4 t_ t s,

B) CHIANGE IN THE LOCAL ECONONIY

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

Response (5 &e 1$ X t

5. In what ways will thie improved road with the reconstructed Mlaji-ya-Chlumvi

bridge affect household income and local trad ?

Response: 1c9 Q nx tA k D A

C) IMPACT OF ROADS VILLAGE/TOWN £NVIRONMENT DUE TO

DUST
AND TRAFFIC NIANAGEMENT

6. Wlhat are your main incomne regarding the vil age/townv environment of the

existing road?
ReCsponse:

7. What are youLr mn\ain icnecrns reuarcling the I lanne tinew roads'?

Rtespon)lse: 1 , 'kQ§M za-%- e2 

k5VL -Qi. Viz. 'b4

8. What are your concerLs regardn e spillas e of lue toi /grase) or coincieLt

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

ecosystem) and terrestrial areas and the mag nitude of the subsequent damage

Response:

D) DEMOGRAPHIC AND SETTLEMENT PATTERNS

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

settlemiient patterns in the area?

Responlsc- o -

IO. In what major ways wRhe new ro%i afl te( enoNgraphic and settlement

patterns in thie area
Response:



Ejivronn2eneol tmpact assesment of-Afaji ya C/inunvi - ltirinni iA 0iM road n Coase Province of kenya

E) IMPACT ON LAIND USE AND LAND PRODUC IVITY

Ys5 eSstXm H .c+S

11. In what ways wi* the Reew-oad a land use and la id productivity in the

Response: 90 """ 
m 

£9 rms&

12. In what way will the new road affect land and land p .oductivitv in the area?

Responise: .cf Ye-k¢g 4 %Y

F) IIPACT OF UNDESIRABLE DEVELOPMEN- LS ABUTTING THE

ROAD

13. What are the main undesirabie developments broug nt about bv the present

road? l
Response: 

14. How can these tndesirable developments be reducf d in the reconstruiction of

the road"
Response:

G) SERVICING OF ROAD CONSTRUCTION WORKFORCE

15. Which locations do vou recommend for the road c Dnstruction work force?

Response:
16. What services should be provided in the road con tructions workforce cainps?

Response:

H) QUARIES AND BORROW PITS FOR THE I tOAD CONSTRUCTION

17. Which quarries and borrows were used fur const ucting the present. road?

I X. I Have ltie quarries aiild borrows pits iten rehabi i .atcd to comi niuLy'S

satisfaction.

compensation)?
Response:

1) DEVELOPMIENTS WITHIN TH1E ROAD I.ESERVE (30 NMETRES ON

BOThi SIDES OF THE ROAD)

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

(buildinas and farms)?

Response:



EnwvrrantmPlental mnripact assesment of Ma/.i , Clzumvi - Airitini (A 10 i) road in Coast Provzr,ce qoz (Keva

21. If the new road demands wider area beyond the :xisting road reserve (30

metres on both side of the reconstructed road) x Duld you expect: -

a) Compensation "AlSsx
Response:

b) Relocation of family 'ASt
Response:

J) PARTICIPATION IN ROAD MAJINTENAT CE

22? Do you agree to carry out road maintenance wc:ks in sections of the road

adjacent to vour land: -
a) As your own contribution

Response:

b) For small compensation (state expected paymnents)

Response Cf zk w> c&+c-t. t5 ~t cX as 4$Ž' ctox

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

Response:

K) SOCIAL IMPACTS

24. What impact will the presence of non-local co istruction workers have on the

local communitv?
Response: vC \'( -Q

25. What should be done to reduce the resultant n :gaUIve impacts if any?

§t*Sle}llSC ~Kc's . WQ A_%\t '._:
L) STAKE HOLDER DETAILS a.

Occupation/Designation:

Date: Place:

StgneJtot CDQZ:ty



K-)}
EhzvEironrnenral impact assesment of Rlai va Churnvi - .1Iirihni (A 109 road in Coast Provirce ofKuenva

OUESTIONAIRE RESPONS1ES DURING. INTRVIYTEWS WITH THE
CONMM1UNITIES AD}JACENT TO T AE ROADS.

A) VALUE OF THE EXISTING ROADS

1. Do vou find the roads useful and if so. how do i hy benefit vo ?
Response: r txc > Ve hb Kft k/Qt

2. Wlhat do the roads denv you?
Response: Speeco C'c{ .SL--cYCt' Q>CX Sc - t-'-

3. What effect has the deterioration of the road hlad'
Response: -Z. ctyY <-C 4 ? Vrcc L. .rc &L

B) CHANGE IN THE LOCAL ECONO1MY

4. In what ways has the existing toad affect houset Id income and local trad 
Response$ Cp c3C4tc i c C<e "L q4 Ce cU dCC rY Or re voc Co,bQk. \ +t% 3 * k, cxXcc. k-'. Kar ts

5. In what ways will the improved road with the rec instructed Maji-ya-Chumvi
bridcye affect household income and loca4 trade?9
Response: CoQt V Lt,t O C&vtLC" \\tCR

C) INIPACT OF ROADS VILLAGE/TOWN EN' TIRONMENT DUE TO
DUST

AND TRAFFIC MANAGEMviENT

6. What are your main income regarding the village town environment of the
existing road?
Response:

7. What are your mnain concerns regarding thie planoi Id new roads?
Response:

g. Wha.it arm your conecrns regaridinig the spillage of .`ui (oil/grease) or cotncrete
mixtures anld permeation of other generated debri s into the river (river
ecosystem) and terrestrial areas and the maunitud of,the subsequent danrage&?
Response:k&Yt Ox, V4 U o4 WoQe r it c', U p ( rwev C) Th4. L
At c4u-< dyl4c t4cd- Zr.

D) DEMOGR.APHIC AND SETTLEMIENT PAT rERNS

9. In what major ways have the existing road affectc d demographic anid
settlement patterns in tlhe arra? l d A
Response: t9,6bq N QA( fOrQ ALQ C t t

10. In what major wavs will the new road affected de nograplhic and settlement
patterns in the area ox 9
Response: c

2 001/ 0& 37 Ifinbirr o ra-t &[Rbiad De,kv iTus L rK- &l



Ernvironmental impact assesment of Maoi ya Cluumvi - Mirznrl cA 109) road Z/l Coast Provinice of Kenya

E) IMIPACT ON LAND USE AND LAND PROD JCTIVITY

1 1. In what wavs has the existing road affected land 1 tse and land productivity in

the area?
Response: o

12. In what way wilL the new road affect land and la Ld productivity in the area'?

Response:

F) IMPACT OF UNDESIRABLE DEVELOPMI,NTS ABUTTING THE

ROAD

13. What are the main undesirable developments br )ught about by thie present

road? ,vwc\-t 4 4a4 k-b iAt4 (AcV z rdS

Response: Sr + au 6- °< -

14. I-low can these undesirable developments be ret uced in the recorLstruction oi

ithe road? Itk . ti4. c a. -, ,d iW

Rcsponse: t<pm VI' +4 > A &M cU - aY LAS L -

G) SERVICING OF ROAD CONSTRUCTION WORKFORCE

15. Wlich locations do you recomm-lend for the rot d construction w rk force?

Response: '
16. Wlhat services shouLd be providced in the road c:)nstructions workforce camps'?

Response:q

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

17. Wi1iich quarrics and borrowvs were USCed Ir eu struetillg tlhe PLC' ;cQt r-oadld'

Respolnse:

LS. Have tlhe, quarries aind borrows pits been rehat ilitated to conmu.lity's

satisfaction.
Response:

19. Would you offer new sites for borrow pits foi fuiture construction (with

compensation)? Z

Response:

I) DEVE LOPMIENTS WITHIN THE ROAL RESERVE (30 MIETRES ON

BOTH SIDES OF THE ROAD)

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

(buildings and farms)?
Response: yec 



Enviro,zmental impact assesment oJMtaji yva Chumvi - Miirinni (A 109) roc I in Coast Province qfKenya

21. If the new road demands wider area beyond the exisl ing road reserve (30

metres on both side of the reconstructed road) woulc you expect: -

a) Compensation
Response: o ,

b) Relocation of family
Response: y,

J) PARTICIPATION IN ROAD MAINTENANCE

22. Do you agree to carxv out road miaintenance works n sections of the road

adjacent to vour land: -
a) As yUo U own coUnuiLTution

Response: tj ce,

b) For small compensation (state expected pa) ments)

Response: y-1e53 t ptr Qja) ct: s rct&

23. Will You agree to serv-e as member of local road m intenance commrittee?

Response: \ 1 s L Qt0o Vt+

1K) SOCIAL IMIPACTS

24. What impact will thie presence of non-local constr iction workers hax e on the

local community9 ~ OCC& ~A K v J-tt,tt C)

Response: 4 5 0Stt .4-n c Q bSeS ot 

25. What should be done to reduce the resultant nr9gal ive impacts if any?

Response: =4w4o ti Ao totK KQCLA , c, Co>&Jr. \tJorWe•

t- R Yte±- OQ-0 k, <) Q v4tr '7L et 0 jz\

L) STAKEiHOLDER DETAILS Ukck 4 &. c,/

Occupation/Designation: k Q e t

Date: Place:

Name: ( y,vq,g Sve- &e V



Enrvronmental impact assesment oj Aaji va Chuanvi - A,firtirni (A 1 9) road in Coast Provintce of Kenya

OUESTIONAIREI RESPONSES DURING IN FERVIEWS WITH THE

CONIMUNITIES ADJACENT TO ThE ROADS.

A) VALUE OF THE EXISTING ROADS

1. Do you find thjjrads useful and if so. how dc thiey benefit you?

Response: Kwc< r

2. What do the roads deny you?

Response: pv f 6

3. Whlat effect has the deterioration of the road I ad?

Response: v f U tW 6C A- &/ 4 -t 2V.'csrv 1¾ t 7c Ji

B) CHANGE IN THE LOCAL ECONOLMY

4. In wvhat wavs lhas the existing road affect lhou selhold income anrd local trade?

Response:

5. IIn whlat ways will the improvedl road with th: reconstructed Mlaji-va-Churnvi

bridue affect household incomt anid local tru le? _ .

Response: /J )) C6 u-7 c &,4f-- f/t fA-cC {/ / / V

L6 ,ver•§Iv C A-sz-7 iAu c-/ r; / qy7/(. Cz

C) IMPACT OF ROADS VILLAGE/TOWTh- ENVIRONIMENT DUE TO

DUST
AND TRAFFIC NIANAGEMENT

6. What are your main income regarding the v ilage/town envirorunent of the

existing road?
Rtesponlse: 7

lvL 3 §' o///L't -3 /Caf AN C /~) 5 w' C-f

iCHc' C-t Cc-Air StcniX s7t/,nc- czr.? T

7. What are your main concerns regardinc the plannied new roads'?

Responlse: (/ S/lzs 5fto u cot uc7. iCt c7 • 'Lfr7 , &.oc &

2r /2/!t7C'ri oouc; g /0o g eC coricCtsT f- 6 f

8. Whlat are vour concerns recardingo the spilh oe of tfiel (oil/grcase) or conciret

mixtures antd permeation oL oLther generate. I debris into the river (river

ecosystem) and terrestrial areas and the mr mnitude of the subsequent dama. ?

Response: CO II/ crctv 0/' S&r')rL/# ( i fV c-K& - fy
V)6LC& fG- ftg r rscc -D. 7 .7c= p £AF,v-z. r1x ?f 0

D) DEMtOGRAPHIC AND SETTLEMIEN PATTERNS

9. In whiat major ways have the existing road affected demographic and

settlement patterns in the area? f/r Af'L f r-7o t- - C, )q t- ( tv

Responlse: i6 fCt&c ,iyg &A.ttc 70' F/ -&AatM C ': t

t v K H~~FL Z C- m, -C3CF o7w 6 ) 7 o
J~~ -j-COfl7,?7 In t V C,.-)'-rav -,,t)(

10). In whiat major ways will the new road affc cted demographic and settlemen

patterns in the area
Response: I ftr7 5 /t q



Environniental impacr assesmnenh oj-1faji va Clut,nvi - Ahnrzui ("I 109) oad in Coast Proviiince of Keny-a

E) IN/IPACT ON LAND USE AND LAND PRODU JCTIVITY

khs QgItit Jfera44
11. In what ways wi4 the lw road land use an, I land productivity in the

area? .i,Jj:X /mcC C(tOV/ /-M 
Response: Dp

A-yvrL,&S U t,-OUGD To TI-C fOCJSN

12. In what wav will the new road affect land and lan I productivity in the area. 

Response: Do01 co t-b (JfCLL (-7 FWP% 7 vA5 ns % ' c-P Cr

Lk&- /ifJ C) a or v-u rrw LJILL tcC)iC 2 C & 1

F) IMPACT OF UNDESIRABLE DEVELOPNII NTS ABUTTINCG THE 714-t 'sC
ROAD c: 1 g 7

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

road? Jlll-G-c 1/NJ 5f- Q2 oF C,oPb

Response:
14. -loW Ca1n these undesirable dcvelopmlellts be redi ced in the recotistruction oA'

the road? rC u P &iZ CC, vr-'/t c- Sto > Ct C D O
Response: tu& ( &&S [tc./ Ff 5 4 1vV L 1_ 46 jj GaL -

I J fl L) G -4 G-- |o 14 ul C t t r-,- f- U 4-I C~ L-i ic4O

G) SERVICING OF ROAD CONSTRUCTION 'VORKFORCE

15. Which locations do you recommend for the road construction woi-k force?

Response: ou V tI b C C) {o Drq

16. What services should be pr-ovidled in the road co istructionis workf`orce camps?

Response: - R f cTq

H1) QUAI1ES AND BORRZOW PITS FOR THE ROAD CONSTRUCTION

17. Which quarries and borrows were used for cons iructing the present road?

Response -

18. 1Have the quarries and borrows pits been rehabii itated to community' s

satisfaction.
Response:

19. Would you offer new sites for borrow pits for f xture construction (with

compensation)?
Response:

1) D EVELOPMtENTS WITHIN THE ROAD RESE RVE (30 MEwETRES ON

BOTH SIDES OF THE ROAD)

20. Do you know that the roacl reserve is n1ot Vour andl for, developments
(buildings antd farms)'?
Response: YE.



Environmental impact assesment of jWqi )'a ChUMvi - Miritini (A 109)i cad in Coast Province of Kenya

21. If the new road demands wider area beyond the ex sting road resenre (30

metres on both side of the reconstructed road) woi Ad you expect: -

a) Compensation
Response: q - / P 1 :s r,

b) Relocation of family

Response: I rQ, E p C j s

J) PARTICIPATION IN ROAD NMAINTENANC E

22. Do you agree to carry out road maintenance worn s in sections of the road

adjacent to yotur land: -
a) As yousr own contribution

Response:

b) For small compensationl (state expected I ayments)

Response:

23. Will you agree to serve as member of local road maintenance cornmittee?

Response: .,oV 7 /J Z-j y

K) SOCIAL INIPACTS

24. What impact will thie presence of non-local con 3truction workers have on thle

local communitYv?
Response: Lo c c CV /nf7 '' I*/ CY f J - A ! c..w

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

Response: . ,-V, N ; tC C' 6' t C <Pc,ts £ e y >

L) STAKIEHOLDER DETAILS

OccupatiotiDQasiwnatr -Y Q .flc / , 1O

Date: / / Place:. AX ?

/4 t v4> M ,/v



Envit-ntzrnentiai itr!pact asseslItent o)J 'Aha vg a U (I Lrtvi - Afra i nt l 109) r-oc( in C iast Province Vj Kenya

OUESTIONAIRE RESPONSES DURING INTERVIEWVS WITH THIE

COMMVllUNITIES ADJACENT TO THE Rt3-DS.

A) VALUE OF TIIE EXISTING ROADS

I . Do you find the roads useful ad if so, how do they beni flt you? a SI

Response: Cc-v 1<-c4 -1- a& - 4 p .-

2. What do the roads denv you? tc o u c' r.-_X.&xO

Response: 'Y c c---i

3. What effect has tle deterioration of the road lad? vii 

Response: F-. v . Ž- .Q

13) CH-.ANGEC IN TI-IE LOCAL ECONOMNIY

4. In what ways hias die cxtisti-i :ead affect IOLSeholIld il :COiC nd ocal triad&?

Rzesponse: v V W . i. -- - -

In what wvavs will the improve.d road witli the re,consi,:ucted Mlla'i-ya--Chnluri

bridae affect household income and local trade?

Response: k -- -c, czkvctq6, '

C) INIPACT OF ROADSVILLAGEITOWN 
EN VII ONMENT DUE TO

DUST
AND TRAFFIC MANAGEMENT

6. What are your main incoune re2arding tLhe village?tc w1n environmenit o tLlhe

existing road'? g S2 tt k>S'.' . ^

Response:

7. What are vour main concerns regarding the pianne I new roads'?

Responise: v *-c..- -

8m Wiat are vos r concems regarding the spillage of f.el (oil/grease) or conlcrete

mixctures and permeation of other generated debrif into the river (river

ecosystem) and terrestrial areas and the magnitud( of the subseqlieat dnamage ?

Response: S .F Ž C v

D) DEMIOGRAPHIC AND SETTLEMNIENT PAT FERYNS

9. In what major ways have the existing road affect d demographic and

settlement patterns in the area? Scr - '4v k- '-.

Response: Srz

10, In what major wavs will the nerw road affected Jdmougraphic aind s IttlellL

patterns in the area v 0 t ;, . -- Q yiv-'

Response:



Env:ro,inentnal impact assesmeni oJ Alaji Ya Chummvi - rlirItsz J 109) roc d It Coast P:vU.ince -)' Kcnva

E) IMPACT ON LAND USE AND LAkND PRODUC TIVITY

LaS tiKlshM 4 fq,e 

11. In what ways w44 tlhe n- road t land use and I anl productivity in, thie

area? t
Respoinse: (

12. In what way will thie new road affect land and land -roductivity in the area?

R-sponse: 1 L< -:, Oft L -

IF) IMPACT OF UNDESIRkBLE DEVELOPMINET TS ABUTTING THE

ROAD

13. W hat are the main undesirable developments brou ;ht about by the present

road9 tc1 -- -- %"
Response:

i4. How can these undesirable developments be redu ed in the reconslituc¶ tion otf

the road?
Response:

C) SERVICING OF ROAD CONSTRUCTION V ORKFORCE

15. Wlhich locations do you recommend for thie road :onstrucLion work forc-.?

Response:
1 6. Wiat services should be provided in tLe road cor structios worktoree cannY'

Response: p C t c½ % * ?

H) QLtJRIES AND BORROW PITS FOR THE OADI) CONSTRUCTION

17. W%hich qIuairries aZnd borrow%s weJire uSe'd 6or culisL uctilig thlo presen1t wadid?.

Respolnse: V . -V6_ W, L ._c,x C t

iS. Have the quarries and borrows pits been rehabifl tated to community's

satisfaction. 
Response: Q - ii j k Y- - . c&i

19. Wouid you offer new sites for borrow pits for t; ture construction (with

compensation)? A

Response: vQc c-''S- h t c L t \? -t4t..& . ' Q

1) DEVELOPMIEN'TS WITHIN TIIE ROAD F ESERVE (30 METRES ON

BO1TI SIDES OF TH-1E ROAD)

20. Do you know that the road reserve is not your and for developrments

(buildings and farms)'' 4eS

Response: 2- A-u i: QcL&cCCLcY.

½~~~~ jz 4~V~A -.. ~A-o 23 A '.-\ k. s
K S \S..W ct wbA .S.w{ 

t
A0q



ErlironfJtaIL'tIl imripauo assespteit f, Aaji vYu Curtitivi - Aliritini r,I 109 road in, Coazst Province oK,j'Kslv

2 1. If thie new road deman-ids wider area beyond the e: .isting road reserve (30
metres on both side of the reconstructed road) wc ald you expect: -

a) Compensation W >
Response: *4, Lc coz.- f a

b) Relocation of faamily
Response: A, - -v

J) PARTICIPATION IN ROAD MAINTENAN(CE

22. Do you agree to calTy out road maintenance worl s in sections of the road

adjacent to your land: -
a) As your own contribution 

Response: 'r\ Av x\\ y, i)- J
b) For small com-npensation (state expected r ayments)

Response: " e. -

23. Will you agree to serve as member of local road maintenance comnmittee? 97&=

Response:

K) SOCIAL ENMPl'ACUl S

24. What impact will the presence of noni-local cons Eruction workers. have on the

local community? wAV- L,Ž.. c.

Response:

25. What should be donie to reduce the resultant neE tive impacts if any?
Response: L SW -'k A--.J \j' t. U cA

L) STAIEHOLDER DETAILS

Occupation/Designation: C Ft IL-E

Date: X 7 /J? / 22F} j Place: v vwC\b;.A-2

Dae:, C & 5dt2
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Enrvionmental impacr 4ssessment for the Proposed World Bank funded Rehabilitator of Map ya Chur vi - MiHrnn Rood (A IO9) Project

A. Summation of the Resolutions of the Meetings H eld on 17k August, 2001 qi it

the DWO's offices. Mombasa and the Mariakani l.ocation Chierfs Camp.

While giving full support of the project, the general view of the public was that roads are

beneficial, social- economically.

About 60 stakeholders participated and gave their unswvvrving support for the proje;: at

the Mariakani Chiefs Camp.

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

* The problems experienced as a result of the dilapidate i state of the Maji ya Chun vi -

Miritini Road Section are:

O Very high vehicular operating costs (VIOC).

O Frequent accidents along the road.
O High costs of transportation of commuters and :heir goods in terms of fare and

travel time.
O Reduced economic activities as most of the sr iall-scale traders along the road

depend on transportation of goods to and from tt e main Kongowea market ar I the

Central Business District (CBD) in Mombasa town.

The benefits envisaged as likety to accrue from the reh tilitation of the Mali 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 Mombas< . such as schools, hospital! and

govemment offices.
o Reduced commuter travel times and costs.

O More people out of the work force will opt to live further away from the CBD :ence

decongesting the residential area within Mombas a town.

o Income per capita amongst the locals shall inu ease as a result of their tra: ing in

the urban centres along the road.

* The improvement of the road will affect the local dem Dgraphic patterns with more lDeople

setting near the road.

* The Maji ya Chumvi bridge in its present state withou: guard rails pcises a danger I*j both

motorists and pedestrians and an intervention measur a of replacing these should Li N done

as the commencement of the rehabilitation is awaited.

9 With a new Bridge installed at Maji ya Chumvi th z road environment shall bi more

commuter friendly.

a Oil and diesel spillage is inevitable. It was suggested that the contraictors should r; inimize

this as much as possible through good mechanical prz ctices.

* Negotiation should be carried out by the contractor and supervisirng engineer tc ensure

that any persons' land including materials' sites that would be affected liall be

compensated and rehabilitated to the satisfaction of the owners as this was not I :e case

previously.



Z:nvwronmental linpact Assessmenrfor the Proposed Vorld BonkfundedRehablitanon ofMapiya Chumvt -irtnnt Road A109) Piroject

• If need be the previously utilised Mariakani Barracks, Kckotoni and Mwanda quarrius

should also be considered for proposed road works.

• Proper drainage implements and traffic signs should be incih ded in the rehaibilitation of ti e

road section.

The contractor and Consultant and/or Resident Engineer si ould choose their own cam;: /

office locations and then negotiate with the respective lando wners. This shall preferably )e

at Mariakani which is centrally placed and the constructio i work force bie provided w th

clean water, good sanitation and health care services.

Extra road reserve may be obtained where widening or re alignment is inevitable with 'I e

necessary compensation where applicable.

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

either side of the road centreline in this case) and the n awly enacted environmental ict

should continue.

* The roads department should revisit the old colonial sW stem that periodically infort led

offenders and the general public through written commu iication 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 i iay

occur. Workers should be provided with first aid and safet e gear during working hours.

Maintenance of the bridge and removal of debris gene ated by rain and normal u!: age

(litter) will be done by the local community in conjunc ion with the [Roads departr lent

(Implementng Agency). They shali also carry out rou ine road maintenance work; in

sections of the road adjacent to their homesteads for son e wages.

* Gender sensitivity should be encouraged with both woi len and men being incorpor 3ted

equally in the works with the help of the local Chief Mrs. loyce Wakithi K:ombe.

* Positive social-cultural exchange be encouraged among st the non-local working gal gers

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 rn.gion.

B. Critical Questions addressed to and answers g ven by the Team

of Experts

Qi. How will labour recruitment be done?

Response: The contractor will employ qualified persons.

1. Mrs. Joyce Wakithi Kombe Chief (Mariakani) Chairman c•i2iSz

2. Mrs. Elizabeth C. Mibey SEO (P) Coordinator.

3. Ms. Beatrice H. Ogut E (D) Rappoteur 4 97* ;



APPENDIX 6: PHOTOGIRAPHS
DEPICTING UNIQUE
AREAS OF
ENVIRONMENTAL
CONCERN1



Consuftathve forun isn be offi9ce f the DWO (Normbasa) -Eng Xairigi or

17.0&200lwhere the Likoni 4ember of Parliamenxt, Mr. Suleimanl Shakombr

5n spectacles was present amongst 01 hers to assist the team.

: _ b 
............

D

Stakehoiders raise taeir Aancs to sinow their unswer'ring support icr

project at the -Viar~agtani Racds ; aintenaince CaLmp.



3. There are scanty remains of what were onc t guardrails as these have bi'en

knodcd off on both skis of the Maji ya Chumvi Bridge that now pi ses a

danger to the safety of motrilsIs who are n ot frequent on this road.

I- ~ ~ ~ ~ A

4. Gulleys are starting to develop in the ! ide drains and should be cointained

using scour checks even before the actual rehabilitation sta ts. The,

pedestrian in the forefront explains this Do the team's photographer.



- U

5. The road seems to have failed uipto the base. Th type of potholes here indicii te a
likelihood of the underlying culvert joints being t racked.

e =~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-j

6. The inlet and outlet of the typical size 2A x t I.,Ekm box culvert have been ca' tiured.
This is inadequate and the roads overseer in the background infbnned tl e team
that it is normally overtopped during the rainy s eason.
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7. There is need for a climbing lane at about 11 m 28 from Maji ya Chumvi.

a . .- . _

-. ~~ ~ ~ -- -_

8. This is area at about Km 27 from Maji ya Chumvi is prone to lai ctslides.

Rockfill has been consistentty used hern to temporarily arrest this s; tuation.

(See the location of the van in the pictun !)



9. Encroachment along the road reserve is a common sceie on this re id as is

seen at the busy Mazeras Urban Centre.

- i. -l ! 8 . @ - - t~~~a.a it
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10. The Mabati Steel Rolling Mil1s betwee Mazeras and Mariakani is 01 se of the

Private sector industries that stand to benefit from the improvemet it of the

road.
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11. Industrial affluent such as this from the Mabati Steel Rolling Mills si' uld not

be allowed into the road drainage systen .

Ok~~~~~~~~~~.

12.- The ongoing activities show that this previous quarry has been tt mied into a

watering point near Mariakani Tew, appears to be. enough mati ria around

here f ittobereviitedforfuture ue.



13. Lack of homogeneity between the carr ageway and shoulder strui ture in

successive intervention measures may ha fe instigated this sort of fail' 'ire.

aL
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14. Heavy trucks at and near the Mariaka ii Weighbridge not only caiise traffic

impedance and air pollution (dust and gaseous emnissionks) but als;;i destroy

the road pavement not designed for such statc loads at this point: There is

need to incorporate the reconstruction if the Weighbridge in this pri ject.



15. Appropriate technology has been applied in the rehabilitail ion of thi,
materials sie to the satsfaction of t he owner that is also pleasai it tD the e
in the newly opened Mtito - Andel - Sachuma Gate section.

Or

16. Road furniture and parlding bay ;how what a properly lanc scaped roa
environment should look like in tl e nearby Mtito - Andel - B ichuma Gat
section.- -----
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APPENDX 7

Study Team

On 71 August, 2001 a team of experts comprisil ig of the individuals listed belov,

was constituted to review the Preliminary Enviroi imental Mitigation Report for tht

proposed WB Reconstruction and Rehabilitation of the Maji ya Chumvi - Miritin

section of the Nairobi - Mombasa Road in the Cc ast Province of Kenya:

NAME ROI E

1. Mrs. Elizabeth C. Mibey -En) ironmentalist (Team Leader)

2. Ms. Beatrice Ogut -Ron ids Engineer (Design)

3. Mr. Joseph W. Wanyama -Roa ids Engineer (Planning)

4. Mr. T. W. Nderitu -Ecconomist

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 thi

prioritised road network.

2. Analyse all potential impacts of the Re :onstruction and Rehabilitation f

the Maji ya Chumvi - Miritini section wit iin the study area.

3. Specify which impacts are positive, iegative, irreversible, reversibli,

direct and indirect.
4. Provide workable mitigation plans fi r negative impacts and whei e

possible suggest workable implementation schedules ali d

responsibilities. Also include the costs c f implementing the recommendi d

mitigation plans.

5. Determine conflicts of interest within tie proposed project environs a' d

suggest resolutions based on the propo ;ed programme vis-a-vis short a i d

long - term economic
goals.

6. State both short term and long-term :ontribution of the Reconstructi' bn

and Rehabilitation of the Maji ya Chur ivi - Miritini sec:ion to the ovel ill

sustainable development of the Coast Province and country of Kenya at

large (biodiversity conservation, tourisr i, security promotion etc).

7. Provide a critique of the prioritisation c iteria by the Ministry of Roads a id

Public Works based on traffic volume and suggest modifications wh4i re

possible on the basis of
Environmental considerations.

8. Compile an environmental mitigation plan for the Reconstruction acd

Rehabilitation of the Maji ya Chumv - Miritini section based on I iie

envisaged negative impacts.



9. Discuss the environmental merits an i demerits of the proposecl

Reconstruction and Rehabilitation of the 4aji ya Chumvi -- Miritini sectior

implementation strategy.

10. Propose workable monitoring and evalual ion (M&E) of the Reconstruction

and Rehabilitation of the Maji ya Churr vi - Miritini section operationa!

activities based on predetermined road p !rformance indicators.

11. Identify and recommend auditing and mc nitoring programmes.

12. Identify the procedure of project dec immissioning, considering wha

factors should be taken into account duri g decommissioning and disposi

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 tt e reviewers in the final Repor

Production.

Experts' Comments on the TOR

The experts noted the following:

* The costs of implementing the mitigatic n measures are inbuilt within th 

contractual agreements.

* This prioritised section of the NMItRP has similar environment, 

characteristics with the neighbouring ?Itito Andei - Bachuma Gate arl I

Bachuma Gate - Maji ya Chumvi ro d sections. Hence the resultait

environmental management plan shall have parameters borrowed froi i

these where environmental mitigation h is been implemented.

On the basis of the above observations the foll 'wing amendmerits were effecteL:

(i) The second sentence of TOR No.4 w ,as omitted. (Also work mitigati: n

plans.)

(ii) In TOR No.10 the portion "based cl district performance indicator :."

was also omitted.

(iii) TOR No.5 was completely omitted due to the fact that no issues .)f

concern relating to conflicts of irnterest were identified during t ie

scooping exercise.



REFERENCES



REFERENCES:

1. MOPW&H (1997) Strategic Plai i for the Roads Sector.

2. National Environment Action Plan Environment il Impact Assessment (ETA)

Guidelines ar d (MENR 1996) Administrative
Procedures.

3. Environmental Resource Limited Environment 3l Study of the Mau and
Transmara F rests, (1990) Kenya.

4. Otieno-Odek, J (1997) Legal Issues of Forests and Wildlife
Resources ir Transmara District.

5. MOR&PW (1998) Roads 2000 Maintenance Programme.
District Rurc I Road Network Rehabilitation
Project. Wo id Bank Project Implementatior
Plan

6. Irigia, B.K (1994) Possible rolt of EIA in resolviing Human-
Elephant Cc nflicts in Kenya: The Laikipia
Case.

7. GOK (1997) Keiyo Distri t Development Plan 1997 -
2001.

8. GOK (1997) Marakwet [ 'istrict Development Plan
1997 - 20C 1.

9. GOK (1997) Kajiado DiE trict Development
Plan 1997 - 2001.

10. GOK (1997) Narok Dis4 rict Development Plan
1997-2001.

11. GOK (1997) Trans Nzoi a District Development Plan

1997-200:..

12. GOK (1997) Trans Mar 3 District Development Plan
1997- 20)1.

13. GOK (1997) Uasin Gist u District Development Plan

1997 - 2C 31.

14. GOK (1997) West Pok it District Development Plan
1997 - 2(01.

15. Biltech Environmental Consultants Environm !ntal Impact Assessment (EIA) Ci

the propc sed (2000) Resettlement
Programr ie from Tana River Primate
National I teserve (TRPNR) to Witu 11.



16. Norconsult A.S (1999) The study on Rural Roads Improvement in

Western Ken (a.

17. MOPW (1997) Roads 2000 E nvironmental Guidelines Study

Vol.II (1991).

18. The World Bank (1991) Environment' I Assessment Source Book
Vol.III. Guide lines for Environmental
Assessment (If Energy and Industry
projects. Tec inical Paper No. 154.

19. The World Bank (1997) Roads and tU e Environment Handbook.
Technical Pi per No. 376.

20. MOPW&H (1998) The third Hi lhway Sector Project: Project
Specific Envi ronmental Assessment.

21. The World Bank (1991) Environmen al Assessment Source Book
Vol. II. Sect )ral Guidelines. Technical Paper

No. 140.

22. NEAP (1994) The Kenya 'lational Environrment Action Plat

(NEAP).

23. GOK (1999) The EnviroT mental Management and
Coordinatic i Act (EMCA).

24. KWS (1995) Kenya Wild ife Service - Environmental
Impact Ass zssment Procedures Manual.

25. Wamukoya, G.M and Situma, F.D.P Environme ital Management: in Kenya: A

Guide to tt e (2000) Environmental
ManagemE nt and Coordination Act, 1999.

CREEL.

26. MOR&PW (2001) Roads 20C 0 Maintenance Strategy - The
Strategy i n Brief.

27. Kiranga, C. F (2001) Discussior s with former CSE (Special
Projects: lnvironment and Gender Issues,

1999/200))

28. Karanja, F. D (2001) Discussioi is with SSE (M: GOK-Donor
Collabora ion Policy Supporting Roads
Sector)

29. MOR&PW (2000) Keiyo Dis :rict Work Plan 21000 - 2001.

30. MOR&PW (2000) Marakwe: District Development Plan
2000 -;>001.



31. MOR&PW (2000) Kajiado Distric t Development Plan
2000 - 2001.

32. MOR&PW (2000) Narok Distric: Development Plan
2000 - 2001.

33. MOR&PW (2000) Trans Nzoia t 'istrict Development Plan

2000 - 2001.

34. MOR&PW (2000) Trans Mara E istrict Development Plan

2000 - 2001

35. MOR&PW (2000) Uasin Gishu )istrict Development Plan

2000 - 2001

36. MOR&PW (2000) West Pokot )istrict Development Plan

2000 - 2001.

37. Obara, D.A (1999) The Macmill in "Primary School Atlas" - Fully

Revised Thii d Edition.


