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FOREWORD
®

On behalf of the Permanent Secretariat of the ACTTC-CN | am
pleased to present the report on the ten (10) priority black spots
along the Northern Corridor route in the member state of Kenya.
This report is in line with the NCTTCA 2017-2021 Strategic Plan
especially under its strategic objective # 2 related to improving
safety in all modes of transport. In addition it meets one of the
recommendations of NCTTCA Executive Committee which
considers road safety as a major concern within the Northern
Corridor member states, thus relaying the charter on road safety
adopted at the African Union level during its Summit held in
Addis Ababa, Ethiopia, 31 January, 2016.

Data from National Transportation Safety Authority (NTSA) indicates that in Kenya, traffic accidents
cause more than 3,000 deaths yearly with a huge impact on health and development. Conducting a
survey to identify black spots is therefore a crucial step in discovering the real causes of accidents,
with a view of proposing adequate measures to mitigate the risks and damage observed along the
Northern Corridor route.

Surveys in Kenya have shown that the factors at the origin of accidents come either from the
careless driving, or from vehicles condition, or from road infrastructure conditions, and finally from
pedestrians behavior. Based on the findings at each black spot surveyed, this report suggests
specific recommendations for improvement of the situation observed.

For better management of black spots Guidelines will also be developed. They will reflect our
conviction that most issues related to road safety can be resolved if the Government, in collaboration
with the development partners and the NCTTCA join their efforts and work to educate road users
on road safety by enforcing the regulations in our member states.

| would be remiss if | did not mention that this report is the result of close collaboration between
the Permanent Secretariat of NCTTCA, Kenya National Highways Authority of (KeNHA), National
Transport Safety Authority (NTSA), Kenya National Police and Kenya Transporters Association
(KTA) whom | would like to thank in particular for their active participation in the surveys conducted
in Kenya from March 4 to 8, 2019 but also, for their inputs to this report.

| finally renew NCTTCA commitment to work with our member states and development partners

towards improvement of road safety along the Northern Corridor.

Omae NYARANDI
Executive Secretary.
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EXECUTIVE SUMMARY
®

The Northern Corridor Transit and Transport Coordination Authority Permanent Secretariat in
collaboration with Kenya National Highways Authority (KeNHA), National Transport and Safety
Authority (NTSA), Kenya Transporters Association (KTA) and the Kenya Traffic Police conducted
a survey on priority black spots along the Northern Corridor route in Kenya, from 4" to 8" March,
2019.

Prior to the survey, a joint study conducted by Safe Way Right Way (SWRW), National Transport
and Safety Authority (NTSA), Kenya National Highways Authority (KeNHA), Kenya Urban Roads
Authority (KURA) and Kenya Traffic Police mapped out a total of one hundred and ninety nine
(199) hazardous (black) spots along the Kenyan Northern Corridor and around Nairobi County.
The ten (10) priority black spots along the Northern Corridor were identified on the basis of crash
frequency, crash rate, crash severity and intensity (Equivalent Property Damage Only (EPDO)
index), in a study carried out by KeNHA in September 2016.

The objectives of the Survey were to; confirmation of priority Hazardous (Black) spots; diagnosis of
crashes to establish likely cause of accidents; propose appropriate remedial measures to address
safety concerns; prepare country guidelines on Hazardous (Black) Spots Management (BSM)
along the Northern Corridor route in Kenya; and advocate for funds mobilization in order to address
safety concerns at priority black spots identified in Kenya.

The methodology of the survey involved; review of existing Road Safety Studies and Audit Reports
(Reports by KeNHA and NTSA); collection and analysis of collision data; site inspections and
identification of safety deficiencies; and recommendation of appropriate remedial measures. The
survey team adopted simplified checklist which was used to record features of the road environment,
thatis, geometric alignment, junction configuration, road furniture etc; traffic conditions and general
road user behavior; interaction between vehicles and non-motorized traffic including pedestrian
crossing habits; and previous site conditions that have since been rectified.

The Survey team made stops and assessed all the earmarked locations in a bid to further assess
and diagnose the spots for possible remedial actions. At each stage, detailed observations were
made by all participating experts. For every location, a discussion on likely causes of accidents
ensued to consensually agree on factors might be contributing to crash occurrences.

The survey established that the main factors which contribute to most fatal accidents at identified
spots are insufficient or absence of road signs and markings, insufficient designation of pedestrian
crossings and Non-Motorized Traffic (NMT) facilities, reckless use of roadway and road facilities
by motorists and failure of geometric and traffic design provisions. The team upon analysis of
accident cases at the priority hazardous (black) spots observed that some of the interventions
require engineering methods while others call for public awareness.
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The study recommends that KeNHA in collaboration with NTSA endeavour to carry out routine
inspection and maintenance of road furniture, that is, safety guardrails, road signs, road markings,
traffic rumble strips and bumps to ensure their serviceability.

The survey also recommends that KeNHA will provide sufficient Non-Motorized Traffic facilities
like footbridges, central barriers, road underpasses and sidewalks to safeguard pedestrians where
appropriate.

Finally, KeNHA is urged to redesign and correct sections where horizontal and vertical alignments
have failed to meet the traffic utility needs.

NTSA and Kenya Traffic Police are urged to work together to keep public informed on safe use of
roads and to ensure effective enforcement of road safety regulations to safeguard proper utilization
of the roads.
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CHAPTER ONE

1. INTRODUCTION

1.1 Background Information

The Northern Corridor is the busiest and most important transport route in the region as it provides
a gateway to the landlocked economies of Uganda, Rwanda, Burundi, South Sudan as well as
Eastern DR Congo from the Kenyan sea port in Mombasa.

The multi-modal trade route consists of the rail network from Mombasa to Kampala, the oil pipeline
from Mombasa to Nairobi, Eldoret and Kisumu, the inland waterway system on Lake Victoria and
most importantly, the road network from Mombasa through Nairobi to Kampala, Kigali, Bujumbura,
Juba, Goma, Beni and Kisangani in the Democratic Republic of the Congo.

Road Safety has posed one of the major challenges along the Northern Corridor with numerous
studies showing that road traffic accidents along the route constitute a significant loss of human lives
and property within the region. Road fatalities present a significant impediment to the achievement
of some of the key development goals of the East African Community (EAC) such as expansion of
health capacities owing to big drain on national resources allocated to health. It is this severity that
led the 4" EAC Development Strategy to target reduction of road related fatalities by 20% by the
year 2015 in line with the African road safety performance target which aims to reduce road related
fatalities by 50% by the year 2020.

In Kenya for instance, road crash statistics from the National Transport and Safety Authority (NTSA)
show that an average of 3,000 lives are lost annually with thousands more injured from road
accidents. The Northern Corridor alone contributes up to 22% of all fatal injuries sustained in the
entire country.

According to data from the World Health Organization (WHO), approximately 1.35 million people
die every year on the world’s roads as a result of road traffic crashes, with between 20 to 50 million
more sustaining non-fatal injuries as a result of the crashes. Further, it approximates that about
93% of the world’s fatalities on the roads occur in low- and middle-income countries, even though
these countries have approximately 60% of the world’s vehicles.

The crashes are mainly attributed to human error as well as other factors such as unsafe road
designs, poor condition of vehicles, unsafe road user behavior, inadequate infrastructure for non-
motorized traffic and missing or ineffective road signage. In view of the above, one of the targeted
objectives of the NCTTCA is ‘to improve Transport Infrastructure and Facilities’ along the Northern
Corridor.
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It is in this line that the NCTTCA Executive Committee during its 45" meeting held from 30" July to
39 August, 2018 in Mombasa directed the Permanent Secretariat ‘To improve safety in all transport
modes’ in furtherance of the NCTTCA Strategic Plan 2017-2021.

Following this directive, the NCTTCA Permanent Secretariat in collaboration with Kenya National
Highways Authority (KeNHA), National Transport and Safety Authority (NTSA), Kenya Transporters
Association (KTA) and the Kenya Traffic Police conducted a survey on priority black spots along the
Northern Corridor route in Kenya from 4" to 8" March, 2019, with an aim of extending the activity
to the remaining member states.

1.2 Objectives of the Survey
The objectives of the Survey were as outlined below:

i. Identification of priority Hazardous (Black) spots;
ii. Diagnosis of crashes to establish likely cause of accidents;
iii. Propose appropriate remedial measures to address safety concerns;

Iv. Prepare country guidelines on Hazardous (Black) Spots Management (BSM) along the
Northern Corridor route in Kenya;

v. Advocate for funds mobilization in order to address safety concerns at priority black spots
identified in Kenya.

1.3 Methodology of the Survey

The scope of the survey covered top Ten Black Spots on the Kenyan section of the Northern Corridor
from Mombasa through Nairobi, Mau Summit to Kisumu with stops and detailed assessments of
the spots listed in Table 2 below.

For purposes of this survey, the team adopted the Black Spot definition given in KeNHA's Black
Spot Management Report, 2018, as “any location that has a higher number of crashes than other
similar locations because of local risk factors which are based on observed or recorded number of
crashes in an area and not the expected number of accidents”. This definition was fortified by the
Kenya Traffic Police Department which identified a black spot as “any location that experiences at
least five crashes in a given calendar year.”

The principal purpose of the survey was to conduct a comprehensive diagnosis and analysis of the
selected priority spots to identify safety concerns, diagnose them and propose appropriate remedial
measures to address them.
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The methodology of the survey entailed the following activities;

i. Review of existing Road Safety Studies and Audit Reports (Reports by KeNHA and NTSA);
ii. Collection and analysis of collision data;
iii. Site inspections and identification of safety deficiencies;

iv. Recommendation of appropriate remedial measures.

1.4 Survey Team
The Priority Black Spots survey team consisted of the following members:

Table 1: Survey team assessing the priority black spots

S/No. ‘ Name ‘ Institution ‘ Designation
1. | Prof. Liévin Chirhalwirwa NCTTCA Director - Infrastructure Development and
Management (Team Leader)
Fred Tumwebaze Hunter NCTTCA Director - Private Sector
3. | Eng. John Deng Diar Diing | NCTTCA Deputy Director - Infrastructure Development
and Management (Secretary of the Survey Team)
4. | Eng. Christine A. Ogut NTSA Deputy Director - Safety Audit and Inspection
5. | Doris Sabaya NTSA Road Safety Officer
6. | Eng. Monica A. Abonyo KeNHA Deputy Director - Highway Safety and Planning
7. | Peter Wanyoike KeNHA Engineer - Highway Safety and Planning
8. | Gilbert Njeru Traffic Police Chief Inspector
9. | Boniface Andai Traffic Police Inspector
10. | Walter Misama Kenya Technical Support Officer - Simulation Services
Transporters
Association

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA !



1.5. Scope of the Survey

In September, 2016, KeNHA commissioned a consultancy study on Technical Assistance on Road
Safety for which a Black Spot Management & Crash Data Collection, Analysis and Management
Reports were developed. The study identified a list of thirty (30) high crash locations in Kenya
based on collision statistics over a six-year period (2011 — 2016).

Based on three (3) high crash location identification criteria including crash frequency, crash rate
as well as crash severity and intensity (Equivalent Property Damage Only (EPDO) index), the top ten
(10) crash locations were identified and ranked; incidentally all being along the Northern Corridor.
The Ten (10) priority black spots assessed by the survey team are listed in Table 2 below.

Table 2: Ten priority black spots assessed by the Survey team
Black Spot Location Length (Km) | No. of Crashes |Crashes per |Crash

(Frequency) Km (Rate) Severity
(EPDO Index)

1. Rift Valley | Mukinya — Migaa 20.7 152 7.34 1330
— Sobea — Salgaa -
Sachangwan
2. Central Gitaru — Rungiri 2.7 117 43.33 1094
3. Coast Kibarani — Makupa 5.5 107 19.45 921
Causeway
4. Nyanza Molem — Namba 94 100 10.64 932
Okana — Nyamasaria —
Kasagam
5. Eastern Emali — Pipeline 3.0 89 29.67 806
6. Coast Bonje 5.0 85 17.00 700
7. Coast Maji ya Chumvi 6.8 75 11.03 641
8. Eastern Konza — Malili 10.3 69 6.70 572
9. Eastern Ngokomi — Kalimbini 0.9 68 75.56 640
10. Eastern Mlolongo 4.0 65 16.25 559
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CHAPTER TWO

2. CRASH DATA ANALYSIS & CONFIRMATION OF
PRIORITY BLACK SPOTS

2.1 Crash Data Analysis
The process of Black Spot Management is a crucial process in the mitigation of frequency and

severity of crashes on a road network. It involves identification, analysis and development of
countermeasures in the remedying of the hazardous locations. Black Spot Management can be

summarized in the following series of steps;

STEP 02

Collection of
accident data
from data bases,

Black Spot
Identification

Development of
Countermeasures

I?]gnﬁlfymgbwhe;e infventories and Development of
Igh number o ield surveys counter measures i i
crashes occur followed by based on 't'ﬁé’ ﬁ?:g&lrgg E"eaf'f‘éﬂmgnfstshe
based on certain detailed analysis identified crash at Black Spot of the
criteria to characterize each characteristics location countermeasures
location considering
cost and time
required to

implement

Data
Collection &
Analysis

Implementation

STERIGH STERP@S

Source: KeNHA Black Spot Management Report, 2018

STEP 05
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The categorization of a hazardous spot encompasses three major aspects: -
2.1.1. Collision Frequency

A road section is categorized as a hazardous/black spot if the number of collisions recorded
exceeds a threshold number over a specified period. Collision frequency can hence be defined as
the number of crashes occurring at a site, facility or network within a one-year period.

2.1.2. Collision Rate

A road section is considered a hazardous/black spot if the collision rate exceeds a set threshold.
By definition, collision rate can be described as the number of crashes that occur at a given
site during a certain period in relation to a measure of exposure (for instance, per billion vehicle
kilometres of travel for a roadway segment). It is thus the probability of a crash occurring per
instance of exposure based on past events.

Where AADT — Annual Average Daily Traffic
2.1.3. Collision Severity and Intensity

This criterion attaches a weightage factor that is a function of the worst injury sustained by one
of the crash victims. In this regard, for example, a fatal or serious injury crash has a higher
weightage factor as compared to a slight injury or a Property Damage Only (PDQO) crash. If the
number and frequency of fatalities or severe injury crashes at a spot exceeds the threshold, then
the location can be considered a hazardous/black spot.

2.2 Black Spot Identification

This process involves determination of the most hazardous locations within a road network and
forms the basis for road safety analysis. Prior to the survey, a joint study conducted by Safe Way
Right Way (SWRW), National Transport and Safety Authority (NTSA), Kenya National Highways
Authority (KeNHA), Kenya Urban Roads Authority (KURA) and Kenya Traffic Police mapped out
a total of one hundred and ninety nine (199) hazardous (black) spots along the Kenyan Northern
Corridor and Nairobi County Route in 2017.

Following a detailed review of collision data for the entire country for the period between 2011 and
2016, the study conducted by KeNHA ranked the top thirty (30) high crash locations on roads
under their mandate based on collision frequency with each of the locations recording at least five
(5) collisions in a calendar year. Amongst the top thirty high ranking locations, the survey team
prioritized on the top ten locations for the purpose of this exercise.
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2.3. Data Collection and Analysis

Collection and analysis of available crash data is an essential procedure as it provides a better
insight on the general issues surrounding and experienced by road users at the time of the crash.
Parameters such as general trends, crash severity, causal factors and distribution of parties involved
can therefore be deduced from the analysis.

It is however important to note that such analysis procedures need to be initiated and concluded
before the field visit and site inspection as they may influence the observations made. The crash data
analysis, nonetheless, should be carried to site for reference purposes and to inform discussions
between the team members.

The following tools are important for the analysis of collision data:
2.3.1. P41 Forms

These are standardized data collection forms that should be filled by the Traffic Police department
as and when collisions occur. The date, time and location of the collision is captured in the
document. The details of the vehicles, particulars of the drivers involved including their age, sex
and if suspected intoxicated are also filled in the form. The severity of injury sustained as well as the
position in the vehicle and whether safety belts had been in use at the time of the collision are also
recorded. The officer is also expected to capture a pictorial representation of the site of the accident
through a sketch plan. Furthermore, the prevailing conditions of the site including the weather,
condition of the road surface and other road features should also be filled in the form.

A sample P41 form from the Kenya Traffic Police department is attached as Appendix 1 to the
Report.

Accident data analyzed by National Transport and Safety Authority (NTSA) from P41 forms provided
by the Traffic Police department between 2016 and 2018 indicate an alarming number of fatalities
along the Northern Corridor route as shown in Table 3 below. In spite of the decline in fatal injuries
over the duration, the number of fatal crashes still remains a concern and it is paramount that
mitigation measures be instituted.

Table 3: Fatal injuries along the Northern Corridor route in Kenya

Year 2016 2017 2018
Fatalities 828 790 606
| |

The nature of crashes over the period following crash data characterization show speeding-related
factors as the major cause of collisions along the Northern Corridor route in Kenya. Head-on
collisions, vehicle-pedestrian collisions, loss of control, rear-end collisions as well as motorists
ramming into stationary vehicles account for a significant number of crashes as well.
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2.3.2. Stick Diagram

This is a Road Safety Engineering tool that provides an even more detailed and comprehensive
analysis approach to collisions. It consists of two sets of forms which are complementary to each
other and are best stored in Microsoft Excel database format. The first form captures on site collision
characteristics more or less like the P41 form only that the causation factors and manoeuvre of the
parties involved are filled using a scientific methodological approach that assigns different number
codes and pictorial representations respectively. Following data collection over a given period of
time, the statistics are then translated into a summary form. At this point, it is easier to determine the
years, months, days of the week and hours when collisions are most prevalent. Accident patterns
and trends for a location over a given duration including severity of the crashes, lighting conditions
during their occurrence, road surface characteristics, and distribution of the parties involved and
the manoeuvres of the vehicles can therefore be inferred. Ranking of the high-risk locations and the
necessary intervention measures can hence be informed from such analysis procedures.

A sample stick diagram is annexed to the Report as Appendix 2.

Note: This analysis approach should only be used by persons with appropriate Road Safety
Engineering training.

2.4. Statistical Tests and Analysis

Additionally, the following Statistical Tests may be used to determine risk rating and probability of
collision recurring:

Average Collisions per year x 10°
365 days x AADT x Length of Scheme under consideration (Km)

Collision Rate, x =

2.4.1. Collision Rate per billion vehicle kilometres

The collision rate for a given roadway segment can be determined using the formula below;
2.4.2. Poisson’s Test

This Poisson distribution is used to check a sudden increase or decrease in collision data based

on comparison with the long-term average. It is carried out to determine the probability of collisions
recurring in a given year by use of the Poisson tables.
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2.4.3. Chi-Squared Comparative Test

This test is used to compare characteristics at a particular problem site against the local control
data. Itis typically used to compare data, for instance, wet and dry, before and after, dark and light;
whereby the formula below is used to calculate the chi-squared value:

, {[ad—bc]—g}zN {[ad—hc]—g}zﬂ

efgh efgh
Where a and b - site data for the two instances
¢ and d - control data for the two instances
e - sum of the site data
f - sum of the control data
g - sum of data for the first instance
h - sum of data for the second instance
N - sum total of the site and control data for the two instances.

Following calculation of the chi-squared value, chi-squared distribution tables are then used to
determine the probability level.

Note: Statistical tests and analysis methods, like the stick diagram analysis, require specialized
training in Road Safety Engineering for effective use.
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CHAPTER THREE

3. METHODOLOGY

3.1. Field Review of the Hazardous/Black Spots

A field visit and site inspection were carried out on all the ten-priority hazardous (black) spots for
the purpose of identifying the safety concerns with a view of diagnosing the likely cause of collisions
and hence propose appropriate remedial measures. The survey incorporated representatives from
the major stakeholders in road safety in Kenya. It was important to harness the initiatives from the
different organizations and integrate their various viewpoints in a bid to develop more effective
solutions.

A simplified checklist was adopted for recording of site characteristics and conditions (refer to
Appendix 3). It was thus possible to conduct a comprehensive assessment of the hazardous spots
with the survey team members taking the following factors into consideration;

e Features of the road environment, for instance, geometric alignment, junction configuration,
road furniture etc;

e Traffic conditions and general road user behaviour;
e |Interaction between vehicles and non-motorized traffic including pedestrian crossing habits;

* Previous site conditions that have since been rectified.

Records of the same were thereafter used to generate the survey findings and recommendations.
Photographs were also taken during the site visit to act as reference during reporting and also
provide any information that might have been overlooked during the actual inspection.

3.2. Development of Corrective Measures

Countermeasures can be described as strategies adopted to mitigate or reduce the collision
frequency and/or severity for a given location. This procedure is preceded by analysis of crash
data and the field visit as the characteristics of each site and crash patterns are clear at this stage.
Subsequent development of the countermeasures should however be evaluated from an economic
point of view.

- SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



In view of budgetary constraints, prioritization of remedial measures is done through application of
the Benefit Cost Ratio (BCR) analysis method. The intervention with the highest First Year Rate of
Return (FYRR) is preferred:

First Year rate of Return (FYRR) = Annual Collisions saved x Average collision Cost X 100
Scheme Cost

Benefit Cost Ratio, in principle, assumes that the sum of all positive effects (benefits) of an
investment is set against all negative effects (costs). Quantification of the benefits is carried out by
converting the estimated change in crash frequency to a monetary value by basing it on societal
cost of crashes.

Kenya, however, is yet to establish a basis for determining the societal cost of crashes. Nevertheless,
International Road Association Programme (iRAP) proposes two (2) methods that countries should
generally apply in estimating the Value of Statistical Life (VSL) namely: -

I. Human Capital Approach (Lost Output) - Ex post approach: The value of a fatality or serious
injury emanating from the crash is attached to the loss in economic value incurred.

il. Willingness to Pay - Ex-ante approach: This approach estimates the value that individuals
attach to safety improvement by approximating the amount of money that individuals would
be prepared to pay to reduce the risk of loss of life.

While causes of road crashes are attributable to human factors, roadway characteristics and
vehicle conditions, it is important to note that only the roadway characteristics can be sufficiently
addressed by this procedure in mitigating occurrence of crashes at a given location. To guide the
implementation framework, countermeasures can further be categorized into three tiers namely;
short-term (immediate), intermediate and long-term measures.

3.3. Implementation of Corrective Interventions

After the development of suitable countermeasures for a given hazardous/black spot, the subsequent
step involves execution of appropriate remedial works. It light of budgetary constraints occasioned
by limited financial resources, interventions with the highest Benefit Cost Ratio should be prioritized
on, followed by the other measures identified to address the safety concerns.
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3.4. Monitoring and Evaluation

This phase entails periodic assessment of implemented works to evaluate their effectiveness.
It requires sound data collection and analysis techniques as well as synergies between key
stakeholders in road safety. In addition, regular road safety audits need to be carried out to identify
emerging safety concerns. To this end, timely reports should be prepared and submitted to relevant
agencies for any further action that might be necessitated.

3.5. Confirmation of top ten priority Black Spots

The Survey team made stops and assessed all the earmarked locations in a bid to further assess
and diagnose the spots for possible remedial actions. At each stage, detailed observations were
made by all the stakeholders present. A diagnosis of likely causes was done for every location to
identify influential factors which might be contributing to crash occurrence.

Non-conformity to best practices and standards was flagged and the degree of their consequences
evaluated. Finally, appropriate countermeasures and recommendations for improving the spots
were proposed as captured in the Survey Findings and Recommendations. For all the locations
surveyed, significant gaps were identified taking into consideration the general behavior, capabilities
and limitations of all the road users. By implication, these gaps predisposed the locations to
occurrence of crashes thus affirming them as priority black spots.

[
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CHAPTER FOUR

4. FINDINGS AND ANALYSIS

4.1. Survey Findings

The Survey on the hazardous/black spots was carried out between 4" and 8" March, 2019, during
daytime hours. The weather throughout the site inspection was sunny and dry with temperatures
ranging from moderate to high. The road surface was therefore dry for the entirety of the exercise.
The existing road condition from Mombasa to Mau Summit (A8) and Mau Summit to Kisumu (A12)
can generally be classified as good to fair. However, pavement condition varies from section to
section. Makupa roundabout — Miritini, Maungu — Voi and a section through Tsavo National park
were all observed to have deteriorated with potholes, cracks and ruts, amongst other pavement
distress signs.

At the time of the survey, upgrading of Mombasa — Kwa Jomvu section which forms part of the
greater Mombasa — Mariakani project and capacity enhancement and rehabilitation of the James
Gichuru — Rironi section were ongoing. Road safety enhancement works including pavement
widening and separation of lanes into a dual carriageway and provision of road furniture at the
notorious Salgaa area hazardous/black spot area from Molo River bridge through Sachang'wan
to Kibunja was also in progress to address some of the safety concerns at the Mukinya — Migaa —
Sobea — Salgaa — Sachang'wan stretch.

Except for sections under construction/rehabilitation, the existing road has been put on Performance
Based Maintenance Contracting to attend to both routine and periodic maintenance needs.

The specific survey findings, analysis as well as suggested recommendations for improvement for
each of the ten priority hazardous spots have been attached as Appendix 4 to the Report. However,
the following general road safety concerns were identified as common to the hazardous/black spots
under assessment;

e Faded road markings;

e |nadequate/missing road signs;

e Damaged/missing safety fences;

e Deteriorated road pavement/surface;

e [Insufficient visibility splays;
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e Unsafe junction layouts;

e Numerous accesses and illegal turnings;

e |nadequate/Lack of NMT facilities;

e Reckless driving and overtaking;

e Excessive speeding;

e Obstruction by Trucks and Public Service Vehicles (PSVs);

e Encroachment into the road reserve and invasion of the same by vendors;
e Picking and dropping of passengers at undesignated bus stops;

e Blatant violation of traffic rules.

Selected site photographs taken during the activity have also been attached as Appendix 5 to this
Report.

As part of the exercise, the survey team also conducted interviews with various stakeholders along
the Corridor including truck drivers and transporters with the view of establishing challenges
encountered in daily operations from a road safety point of view. This would form a basis for
appropriate areas of improvement from a road user standpoint. A record of the discussions and
suggested recommendations for improvement from the stakeholders in annexed to this Report as
Appendix 6.

4.2. Interview with Trucking Companies
4.2.1.Interview with the Director of One 2 One Logistics , Newton Wang’do
Date of Interview: 4" March, 2019:
The company has a fleet of 115 trucks which operate along Northern Corridor routes in the region.
Challenges encountered by drivers

e Lack of proper signage along the Corridor
e Harassment by traffic officers
e Unroadworthy trucks on the roads (could be blamed on corruption to a large extent)

e Some of the trucks operating along the Corridor lack the necessary twist locks to fasten
containers. This poses a huge safety hazard to other motorists and truck drivers plying the
route.

e Fatigue: This was explained to be the main cause of accidents. As a remedial measure,
roadside stations equipped with amenities would go a long way to alleviate the problem
according to the Director.
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Measures taken by the Company

The director reported that up to the year 2016, the company was recording an average of two
serious accidents monthly involving their fleet. The following measures have since been taken:

e The company made it a policy to only employ drivers whose age was at least thirty-five
(35) years. Drivers above the age of 35 were deemed to be more cautious on the roads as
compared to their younger counterparts. The eldest driver is approximately sixty (60) years
of age.

e (Change of driving hours: As a company policy, driving hours start from 6.00 a.m to 10.00
p.m. In the festive season, no driver is expected to be on the roads past 8.00 p.m. as a safety
precautionary measure.

e Monitoring of speed using a 24-hour tracking system. Drivers have also been discouraged
from freewheeling as the practice has been established to be a major causal factor for
crashes along the roads. Truck drivers running out of gear run the risk of losing control of
their vehicles.

e Driver training: The Company has invested in training for their drivers in liaison with Kenya
Transporters Association (KTA).

e Withdrawal of ‘turn boys’ (driver assistants): This was found to translate to reduced accidents
on the roads. It was observed that during transit, drivers would hand over to the relatively
less skilled ‘turn boys’ who were more prone to causing accidents due to lack of necessary
experience and qualifications.

Further proposals

e The Director noted that driving has no academic qualifications meaning that anyone who has
acquired a driving license is eligible. He further highlighted that the literacy gap might pose
a challenge, for instance in interpretation of road signs as well as influencing driver behavior.
In this regard, he proposed the introduction of an education threshold and more so for truck
drivers to the effect that only persons with a specific academic qualification can undergo
training for truck driving.

e [naddition, he recommended the introduction of health tests for truck drivers. It was explained
that this would go a long way in curbing road carnage.
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4.2.2.Interview with Seven Stars:

Date of Interview: 4" March, 2019

Interview with the General Manger

Background

Logistics entity incepted in June, 2017 following acquisition of Coast Couriers. It was explained that
the objective of the interview was to establish the challenges encountered in daily operations from
a safety perspective and hence propose potential improvements.

Challenges encountered by drivers

Vertical obstructions to the trucks by flyovers, advertisement banners, signage gantries etc.
According to the Transporter, the ideal clearance was 6.3 m. It was however clarified that a
clearance of 5.5 mis allowable and is usually factored in the design of gantries and overhead
structures. In this regard, low base trailers would be an ideal option to mitigate the challenge.

Delays in acquiring bookings for inspection.

Difficulties in load reconstitution where axle load limits had been exceeded but within the
allowable Gross Vehicle Weight (GVW). It was however explained that in such an instance,
the transporter would have to incur fines for exceeding the limits.

4.2.3.Interview with Drivers at Masimba

Date of Interview: 5" March, 2019

This interview presented a forum for drivers to raise their concerns and issues in regard to road
safety along the Northern Corridor.

Issues/Challenges encountered by drivers

Lack of necessary warning signage especially when approaching speed humps. Vandalism of
road signs was explained to be a challenge too as the drivers are not forewarned or notified
early enough as they approach safety hazards.

Poor quality of the road especially along the Mtito Andei to Voi section.

Dangerous overtaking by buses and matatus. In some cases, the drivers reported that they
had to veer of the carriageway at the expense of their safety to avert head on collisions.

Frustration due to low pay and meagre allowances.
Erection of road blocks along descents in contravention of the Traffic Act Cap 403.

Lack of clarity on rules and regulations by the Kenya Revenue Authority (KRA) Customs
Department.

Difference in road and traffic standards amongst the member states, for instance, lack of
climbing lanes in some countries.
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Recommendations proposed by the drivers to address the challenges

Installation of appropriate signs along the corridor and sustained maintenance of the same.
This includes prompt repair/replacement of damaged/vandalized road signage especially
where safety hazards exist. It was also suggested that relevant authorities endeavour to install
non-metallic signs as a measure to curb vandalism.

Rehabilitation of deteriorated pavement sections along the Corridor especially between Mtito
Andei and Voi.

In the long term, dualling of the Corridor should be prioritized according to the drivers.
This would go a long way in reducing transit time as well as minimize accidents caused by
dangerous overtaking.

Pay increment to the drivers taking into consideration the exigencies of their job.

Erection of road blocks at suitable locations as provided for in the Traffic Act. This includes
sections where the gradient is favourable and sight distance sufficient.

Clear and concise rules and regulations by the KRA Customs department.

Harmonization of design and operational standards between the member states.

Further recommendations/requests by the Survey team

In light of the proposals made by the drivers, the Survey team members also noted that drivers had
a role to play to safeguard their safety and that of other motorists along the roads. The drivers were
urged to take the following issues into consideration:

Refrain from using mobile phones or other electronic gadgets while driving; It was noted that
accidents occur in split seconds and simple lapses in concentration would possibly result in
serious and fatal crashes.

Drivers were advised against parking on shoulders or carriageway as this would compromise
the safety of other motorists.

Reckless overtaking by the truck drivers was also discouraged albeit being associated with
untrained drivers. As much as possible, the truck drivers were impressed upon to refrain
from overtaking dangerously as the risk factor is higher when trucks are doing so.

Freewheeling by truck drivers was earmarked as a major cause of accidents. Drivers were
urged to avoid the practice to avoid losing control of their vehicles.
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4.2.4.Interview with Comtrade Hauliers
Date of Interview: 6" March, 2019
Background
15 No. fleet.
Challenges encountered by drivers

Hazardous spots along the corridor pose a huge safety concern to the Transporter’s drivers. Amongst
the most notorious black spots highlighted were the Mombasa-bound descent at Salama area and
along the Mai Mahiu road where the carriageway was deemed to be too narrow.

Recommendations/requests by the Company

e Better management of traffic at accident scenes.
e Traffic officers to avoid flagging off/stopping vehicles on the carriageway.

e More courtesy from the traffic officers. As compared to their region’s counterparts, officers
from Kenya were deemed to be less courteous.

Measures taken by the Company

It was reported that the transporter had not recorded a major accident involving its fleet. This was
attributable to:

e Constant communication with the drivers and promptly addressing issues they might face
while in transit. In this regard, the transporter had managed to foster a healthy relationship
with its drivers

e Monitoring of driver behaviour during transit by use of a tracking system.
e Training of drivers to equip them with necessary skills. It was reported that training is done
approximately twice a year.

* Allowing adequate leave days for the drivers. The drivers were allowed up to thirty (30)
working days leave.
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4.2.5.Interview with Drivers at Salgaa

Date of Interview: 7" March, 2019

The main objective of the interview was to establish challenges encountered along the Northern
Corridor in regard to road safety and to propose recommendations to address some of the challenges.

Issues/Challenges encountered by drivers

Missing speed limit signs along sections where certain speed limits should not be exceeded.
Some have been pulled down or vandalized creating conflict between the drivers and traffic
police.

Delays in withdrawing vehicles that have stalled along the carriageway. It was proposed that
such vehicles be towed away in good time since they act as safety hazards and more so to
truck drivers.

Narrow carriageway along some bridges. A case in point of the bridge at Chemoi area was
cited. The drivers proposed that speed calming measures or necessary warning signs be
installed at the approaches to such bridges to forewarn all motorists.

Frivolous charges by traffic police. They contested that some traffic officers were harassing
truck drivers by preferring non-existent charges only to extort money from them.

Deteriorated pavement structure in some sections of the Corridor. It was reported that potholes
in particular presented a huge safety concern especially when drivers try to evade them.

Inappropriate parking by large trucks on the shoulders effectively narrowing the carriageway.
Vandalism of vehicle parts and spares.

Levies by the County Government at Malaba as trucks await to cross the border towards
Uganda.

Lack of roadside facilities. In this regard, roadside stations with amenities and parking for the
trucks was a welcome idea by the drivers.

4.2.6.Interview with Rongai Workshop and Transport Ltd.

Date of Interview: 7" March, 2019

As with the other transporters, it was explained that the objective of the interview was to establish
challenges they face from a safety perspective and hence propose areas of improvement with an
aim of achieving optimum road safety conditions.
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Issues raised

Absence of a road safety culture in the country. It was however acknowledged that cultivation
of such a culture was a multi-faceted work in progress that needs to be nurtured and sustained
by all the parties involved.

Slow flow of traffic which is commonly associated with driver frustration and fatigue.

Missing/faded road markings to delineate the traffic lanes. Missing central road marking to
separate the directions of traffic for instance poses a challenge to the truck drivers as the
extent of the lanes is not defined.

Non-standard and non-retroreflective road signage making it difficult to view the signs from
a distance especially at night.

Dumping of garbage/litter by the roadside
The carriageway at Salgaa centre has been constricted by bodaboda riders.

Abrupt transition of the dual carriageway into a single carriageway as you approach the Molo
River Bridge from the Eldoret direction. No warning signs are in place to forewarn the drivers
accordingly.

High number of road blocks and harassment by traffic officers.

Recommendations/requests by the Company

Sensitization and enforcement in regulating behavior of motorists and other road users.
Where, regulations and policy framework are in place, implementation should be emphasized
on.

Request for review of regulations governing the lift axle mechanism.

Installation of retro-reflective road marking throughout the Corridor to delineate traffic lanes
accordingly.

Replacement of non-standard and non-retroreflective road signage with high intensity
signs for easier visibility especially at night. The Transporter in particular also requested
for installation of necessary warning signs at the transition from dual to single carriageway
near the Molo River Bridge further noting that it lies at the end of the Sachang’'wan — Salgaa
descent; a confirmed notorious hazardous spot.

Better traffic management for all forms of traffic at Salgaa centre.

Reduction of the number of road blocks.

Measures taken by the Company

The Transporter has cultivated a culture of courtesy and respect amongst its drivers. For instance,
in case of incidents and accidents, the drivers have been encouraged to be polite to traffic officers
translating to better service.
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4.2.7.Interview with Swan Carriers Ltd. at the Kisumu Yatch Club
Date of Interview: 8" March, 2019
Issues raised

e Delays by traffic officers when checking the heavy commercial vehicles resulting into longer
transit times.

e Extortion/harassment by traffic officers. A proposal was fronted to have an instant fine system
for minor traffic offences such as a non-functional brake light.

4.3. Analysis

The survey at all the ten (10) top priority hazardous (black) spots along the Northern Corridor route
in Kenya registered interesting trends on what could be the most frequent cause of accidents.

The most common feature at observed dangerous sites was insufficient or absence of road signs and
markings. It was observed that most of the dangerous spots either are not sufficiently marked with
no signs to forewarn motorists of the danger ahead or the marks had faded with signs vandalized
or uprooted. This was found to contribute to most head-on, rear-end and skidding off accidents
along the Corridor.

Another trending observation which is a leading cause of fatal accidents along the Northern Corridor
route was absence of designated areas for pedestrian crossings and Non-Motorized Traffic (NMT)
facilities. Absence of footbridges and/or speed calming measures like speed humps and rumble
strips was observed to contribute to most accidents that involve pedestrians and NMT. This was
found to be very common at black spots closer to busy urban centers and along straight stretches
where vehicles overspeed.

Additionally, reckless use of the roadway and road facilities by motorists was also attributable
to a significant number of collisions. It was observed that most motorists and especially Public
Service Vehicles (PSVs) pick and drop passengers at areas that are not designated for stopping.
The irregular picking and dropping off of passengers consequentially leads to unregulated crossing
at dangerous points leading to frequent vehicle-pedestrian collisions. Long-distance truck drivers
were also found culpable of parking at the carriageway leading to obstruction of other road users,
insufficient visibility splays for both motorists and pedestrians and throttling of the carriageway
making it insufficient for other road users.

Among other road sundries that contribute to frequent accidents is failure of geometric and traffic
design provisions. There were cases of unsuitable junctions for splitting traffic, for example in Emali
and Sobea which often contribute to head-on, rear-end and side impact accidents. Dangerous
combination of both horizontal and vertical curves was also deemed a significant causation of
skidding off and head-on collisions at some hazardous spots including the Kibunja — Sachangwan
— Salgaa stretch, Salama and Bonje area.
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CHAPTER FIVE

5. RECOMMENDATIONS, INTERVENTIONS AND
MONITORING AND EVALUATION

5.1. Recommendations

The team upon analysis of accident cases at the priority hazardous (black) spots observed that
some of the interventions require engineering methods while others call for public awareness.

Itis recommended that KeNHA in collaboration with NTSA endeavour to carry out routine inspection
and maintenance of road furniture like safety guardrails, road signs, road markings, traffic rumble
strips and bumps to ensure their serviceability.

KeNHA should also undertake to provide engineering facilities like footbridges, central barriers,
road underpasses and sidewalks to safeguard pedestrians and NMT. Moreover, KeNHA needs to
realign sections where dangerous horizontal and vertical curves are found.

NTSA and Kenya Traffic Police should work together to ensure effective enforcement of road safety
regulations to safeguard proper utilization of the roads. Other measures that the survey team
deemed necessary to sustain road safety at the hazardous spots and along the entire Corridor
include:

i. Development of collision data repository. Collaboration between NTSA and the Kenya Traffic
Police is required to achieve this milestone;

ii. Continuous collision investigation and analysis by the Traffic Police department to ensure
safety decisions are evidence based;

iil. Regular Road Safety Audits by KeNHA in collaboration with NTSA to ensure a proactive
approach in the management of black spots;

iv. Mobilization of finances from development partners to address identified hazardous (black)
spots;

v. Routine Monitoring and Evaluation of effectiveness of interventions by KeNHA and NTSA;

vi. Sustained road safety sensitization and awareness campaigns by government agencies;

vii. Development and implementation of Road Safety Strategies and Action Plans;

viii. Development and mainstreaming of Hazardous (Black) Spot Management Guidelines;
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Xi.

9.2.

. Research and development;

Stakeholder collaboration and increased synergies between organizations;

Capacity building for all the stakeholders in the road safety sector including development
of skills, technology transfer between organizations and departments as well as general
institutional development.

Implementation of Recommendations

The survey team noted that at the time of the exercise, various interventions were being undertaken
by KeNHA in a bid to enhance the capacity at some sections of the Corridor through pavement
widening as well instituting emergency road safety measures at some of the hazardous spots. The
following works were ongoing:

Upgrading of the Mombasa — Kwa Jomvu section (Lot 1) which forms part of the greater
Mombasa — Mariakani project. Ongoing works entailed strengthening and construction
of additional lanes to a 6-lane dual carriageway separated by a raised median to remove
capacity constraints and enhance smooth and uninterrupted flow of traffic. Interchanges,
grade separators, underpasses and overpasses were also being constructed to facilitate safe
movement of cross road traffic. To facilitate access, service roads on either side of the road
were to be constructed with footpaths along the outer edge of the carriageway in addition to
footbridges at critical road crossing locations. The procurement process to undertake similar
works for Lot 2 (Kwa Jomvu — Mariakani section) was ongoing at the time of the survey.

It is expected that the road safety concerns at Kibarani — Makupa Causeway and Bonje area
will be addressed following completion of the above project.

Rehabilitation and Capacity Enhancement of James Gichuru Road Junction to Rironi
Highway. Works that were being executed under the Contract included pavement widening
and dualling of the section, construction of interchanges, underpasses and overpasses as
well as provision of pedestrian facilities and footbridges at critical crossing locations.

The safety hazards identified at the Gitaru — Rungiri hazardous spot mostly involving
pedestrians are expected to mitigated once the works are completed.

Emergency Road Safety Enhancement along Kabarak Juction to Kibunja (A8) Road. The
intervention had been necessitated by the high number of crashes, mostly fatal, previously
recorded at the Salgaa — Sachangwan section especially during the festive seasons. The
scope of the works being carried out entailed widening of the carriageway and separation of
traffic directions using New Jersey crash barriers for the approximately 10 Km long climbing
lane section, construction of truck run away ramps and installation of speed humps and
rumble strips across the descending lanes as a speed calming measure.
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The emergency safety works were almost substantially complete at the time of the survey.
Following installation of the pending road furniture including road signage and application of
road marking, road condition factors that were identified by the team as having contributed
to frequent occurrence of road crashes at the location were expected to be addressed.

Further to the above ongoing works at four of the surveyed priority hazardous spots, the civil works
below (both short and long term) have been proposed to sufficiently address road safety at the
remaining six hazardous locations:

Table 4: Proposed civil works at the priority hazardous (black) spots

Rank (in terms |Hazardous (Black |Proposed Short-Term Proposed Long-term Cost Estimate
of Collision spot) Location Intervention intervention (USD)
Frequency)
4. Molem - Road markings, signs, safety | Dualling of the 30,000,000
Namba Okana fences, NMT facilities section, Construction
- Nyamasaria - of Grade separated
Kasagam junctions
5. Emali — Pipeline | Road markings, signs, safety | Construction of Grade | 15,000,000
fences, NMT facilities separated Junction
at Emali - Oloitoktok
Junction
7. Maji ya Chumvi Road markings, signs, safety | Construction of a Expected to
fences, NMT facilities second carriageway | be addressed
8. Konza — Malili Road markings, signs, safety under the
fences, NMT facilities proposed
9. Ngokomi — Road markings, signs, safety Nairobi -
Kalimbini fences, NMT facilities Mombasa
Expressway
10. Milolongo Construction of NMT Capacity 50,000,000
facilities/service lanes, enhancement, service
road markings, signs, safety |lanes, NMT facilities
fences

Note: The cost estimates for the long-term interventions are mere estimates and are not based on
actual studies.

It is recommended that KeNHA continues to liaise with relevant agencies to secure funding for
implementation of corrective works as well as sustain Performance Based Contracting (PBC) road
maintenance to attend to both the routine and maintenance needs of the Corridor.

It is also instructive to note that the hazardous spots along the Northern Corridor extend beyond
the ten (10) locations surveyed. In particular, regular application of road marking and installation/
replacement of road signage should be prioritized throughout the Corridor as a measure to guide
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and forewarn motorists and other road users accordingly. Moreover, where pavement distress
symptoms are observed or capacity constraints encountered with time, KeNHA should undertake
to institute upgrading and rehabilitation programmes based on a need basis to continually enhance
road safety in the future.

5.3. Monitoring and Evaluation Framework

As a measure to continually assess road safety along the Northern Corridor, it is recommended
that KeNHA in partnership with NTSA conducts periodic road safety audits and assessments.
The findings should be compiled into reports for easy monitoring of the implementation status.
Inspection exercises should also be carried out routinely by KeNHA and quick wins acted upon to
prevent minor safety hazards from aggravating.

Partnership and collaborative efforts between government agencies such as NTSA and KeNHA as
well as other stakeholders are critical in order to address road safety concerns along the Corridor.
Finally, it is also recommended that relevant agencies continually engage and participate in road
awareness campaigns to sensitize all road users in order to realize a safe road network in line with
the recommendations of the UN Decade of Action for Road Safety.

|
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6 APPENDICES

6.1 Appendix 1: Sample P41 Form from Traffic Police Department
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6.2 Appendix 2: Sample Stick Diagram
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6.3 Appendix 3: Simplified Checklist

Site location:

Date of site inspection [DD/MM/YYYY]:

SIMPLIFIED CHECKLIST

SNo.

Observed
Location

Time

Observations
(please give details)

Related sketches
(please specify)

e
B28% SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA




PaJIapISU0D &g PINoys
uonoun( pajeledas apes3 e ‘Wis}-8Uo| 8yl U
SUSIS peo. ||e JO 8duUBUSBIUIEW BUIINOY e
sugIs peoJ alenbape Jo uone|eIsuy| «
uonounl ayl ysnoayl diel Jo Moy ajes
100JIp pue Saug| ajeledas pue a1edieWBP
Aj4ea|o 01 3uiyJew peod JO UOISIAOL e

"S3|21YaA Spoo3d Aneay

10} 1oys o0y 3uteq Aemy3iy
ulew syl ol Yidus| Suinesm
3yl yum saue| 3uidueyd

apueyep

2JlJJBJ] JO UoneZI|puUURY) paads ou sey uonounlay| 1B 1n0Ae| uonoun( ajesun ¥
‘umop-unu Aly3dly sedpas
pue Juasqe aJe SIap|noys ay |
"usppu SUJBOUO0D
3loyjod 3ulaqg SU0I}08S BWO0S 93pa Juswaned yium
UlIM 80BUINS pajelolalep | pajdnod uoioun( izuewiys
SOoUEUBJUIEW BUNINOY e AQ paziialoeieyd Si | /epueyeln ayl 1e Ajjeroadss
“ U01108S SpeOoJ Palelolalep Jo Jieday JuswaAed 3unsixe ay| 90BLINS PROJ Palelolala( €
"SUO0I309S BWO0S
ul paoe(d Aje1enidoiddeul
9JE SHJOM UOIIONJISUOD
3ul03u0 Jo s)suooW
3uiuiem ageugdis Aesodws|
"8unoe| ale Aemasned
SOUEUSIUIEW pBUIEISNS ay1 8uoje pue uonoun( sugis
“ SUBIS aAI}08|4aJ04184 ajeldoldde Jo uolle|BISU| o 3y} 18 SUBIS peoJ |BOIID PEOJ BAI308LBUI/BUISSIA 2
(T307)
oefoud nawor "J01|}U0D JO JUBAD 8U}
m%%comwmﬂwc%m_v\u SWIES 84} JO BOUBUBJUIBW PAUIBISNS = | §]S1I0J0W JUBAIS UIELIAOSE
Suios8uo 31U 1e Ajigisia uo snoidwi 0} spnys 0} N2IIP SI 1| “SkemaSellled
ayl L.ouc: PEOJ BA103J2404]8. JOJeaul|ap JO UOIE|[EISU] U10q 10} paleaulap usaq (papey})3uiew
passalppe aq 0] Bupjlew peos 8A109]}840418) JO uonedlddy . 10U 9ABY SOUE| J1jjed| peOY JUBISIXa-UON 1
Kemasneq ednye\ — 1ueleqiy
1s0Q |elpawdy
alewixoiddy sguipui4
/syieway Juawano.idw J10j uoepUWILOI3Y paIsassng sisougelq/sisAjeuy pue suonealasqQ Aaning | oN/S

suoiepuawiwoday pue sbuipui4 A3aing 21419ads :p xipuaddy ¢°'9

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA {529




"Sau0z 3UISS040 ueLsapad
10 83p11q1o0} 8y} 01 Jusdelpe Ajgelslaud

"Su011B20| 9S8y}
1 PBOJ 8Y] SSOJO 0} PUS] ||IM
sJaduassed syl ‘10848 U]
‘uonoun(

apueyel 8yl 1e Ajjeloadss
SoU0Z pajeusdisep auou e
sJaduassed yo doup pue dn

sJaduassed Jo Jjo 3uiddoup

sheq sng paleusdIsap [|am JO UOISIAOLd 3oI1d 0} panIasqo ale sniele|\ pue dn 3uioid ajesun 8
J1jed; aping o3 aoe|d Ul Supjoe| aie (ease
Ind 89 pINOYs USLUBE|} PUE S[BYSIEW Oljjel] suonelado Juswagdeuewl als U0I10NJISUOD WOJ) SJasn
'SBUOZ UOIIONJISUOD DAl PUNOJE SIasn peod ‘emasned oy} PEOJ pIeNgajes 0} SIolIEq]
lle epin3 pue uonned ‘wiojul Ajgjendoidde guisn uaip|iyo 8uiogd |00yos /sudis oyjes) Aesodway Jo
0} sugis peoJ Alejoduwis} JO UOISIAOI 0] Ajje1oadse piezey Aajes e %0€7) "Bale UoNoNJIsuod
"SUOIIBABOXD 950d YoIym suoljeAeoxs dasp BAl|/oA110e Ue uo ued
“ 3y JJO UOpJ0D 0} Sade} aAId8|leY AQ paziisioeieyd S| 8IS 8y | Juswagdeue|p Olyel] J00d /
(019
$S93P14g100J ‘syoed; 910Ad ‘yiediooy apiroad) f105es 1Y)
Jodsuely paziiojow wodj [ AN Jo uoneledas 10 SNOIAIIGO 98p8 PO UO
siosn peol |e apin3 Y[em pue suonedo| Aesigle
0} sugis ejeldoidde sjenbape Jo UOISINOIG « | 1e 5040 0} SUeLSapad Padlo) SaNI|Ioe) [ NN pue
"su0I1eo0| a1eludoidde 1e S3UISS0ID aney shemyjiem pue s3UISS0JO sjulod 3u1SS0J0 ueLisapad
“ ueli1sepad payJew aJes JO UOISIAOId uel1sapad payJew Jo 3oEeT Pa1BUBISaP JO YOET 9
‘sdn |Jeus oiyel; 01
3une|suely sue|-T 01 paodnpal
uaaq sey Aemagellied
SUE|-Z U} 109y U]
"'S93Pa 8yl U0 | SHJOM UOoIIONIISUOD SUl0o3U0
sysodap IS Jo uolejnwnooe 3y Sk ||am Se se3pa peol
Aemageliied ulisixe sy} Jo SulUspIm 38U} 0] anp AjUlewW WE'9 0) | 8Y] Uo IS JO UoleNWNIJe
sogpa WwgG'G wodj segdues Aeemasned AQ pauoIsSeds20
“ Aemagellied syl Jo Sulues|O pue uoney|Is-a(q e ay1 3uoje yipim peod ay | Aemagelied pamolieN g
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpPU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

308 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



's98pa 2yl 1e pue uelpsWw 2yl 1e
410q pajjeIsul aq pjnoys juled Joyiew piezey

"ooe|d Ul aJe SsIBlIeq ou

SE puBUIBW 8Y] WO} Jljjen
BUIWIODUO YlIMm apljj00 Alises
1y31W peos 8y Jo JadA oym
9pIS PUB|SI 8Y] W04} SIS0
‘slallieq

A18]BS OU YlIM JusWuequia
ysiy e Ag paieledas
sAemagdellled oMl ayl usamiaq
aouaJlaylp 1y3ivy uediudis e

sAemagdelied omy
ay1 dunesedas juswyuequa
Usiy 8yl uo saouay/sialiieq

YHIM payJew SJallieq yselo ‘wisiul syl Ul « - Sl a1ayl ‘Aemasned ayl 3uoly Kajes ojesr joyoel| 11
‘81nol
3y} 3uisn sisLIol0W 8y} Joy
‘paAOLIB) SlIgap shopJlezey sy} ANNIGISIA BUDNPaJ UONEISSaA
pue paJes|d ag P|NOYS UoI}LIa8oA UMOISIBAQ « UMOJSIZA0 UJIM suepjsapad
"9AJIDSDI PROJ DY) UIYIIM 0] UJadu0D A19)eS B S918ald
93eq.e3 109]|00 01 BSEqQUIOJA JO JUSWUIBA0L) a3eqJed/eni| palos||ooun
Auno) ay1 yim pue sdoisoino adid Suipnaoud "peoJ 8yl Jo JaaA 1ysiw 1eyl UOI1B1988A UMOJISIBA0
pue padewep JO UCIIRO0|a) 10} B|qIsuodsal SISLI0JOW 0] UJadu0d A1ajes pue slgap snoplezey
“ Kouade JuswuIsA0L) 8yl YlIIM uosiel e e asod sdosoino adid ay| | ‘sdosoino adid Jo aoussald | 0T
aul| Aemjies ay) 01 Juaoelpe
J0 UOo 3uryjem suennsepad
pue Aemasneo syl sulf|d
‘2INsesw Wis}-3Uo| e SISLIOJOW U1oq 0} piezey Jay1o yoes
Se peos sy} Jo/pue aul| Aemjies ayy 3ulugijeay e fyojes e syussaid podsues o) jojjeled Suiuuni yioq ‘eul|
Sugis Suluiem pue |04juod paads JO Sopow 0M]} 8y} Usamiag Aem|leJ 8y} pue Aemasned
" 9AI}08|JaJ04184 Sjerdoidde Jo uofie|esu| e sJallieq Ayajes Jo aouasqy | 8yl usamieq Ajwixold asol) 6
1s0) |elpawdy
alewixoiddy s3uipuiy
/syieway Juawano.dwi 10§ uoEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA B31



Juswudi|e olBWoas ayl
U0 aA0JdWl 0} UOIID8S peod JO Juswudieay e
Suoleo0| OIda1els 18
sou0z Jesjo/duwes sededase Aouadiswa/sduiel
3onJ1 Aemund a4es peoi-}J0 JO UOIIONIISU0)
So10UB3e JUBLUBDIOIUS ME| YIIM UOI1RI0gR|[0)) »
spJeoq ugis auljdiosiq
aue aAIasqQ, pue ,3UeLBAQ SSBjuN
Yo7 1dayy, ‘eouelsul 4o} ‘sudis Alojewloul
pue 3ululem ajeudoidde Jo uone||eIsu|
SUO0I303S JUua2sap dasls uo sduis ajquind

"aue| 3uiquio

3] U0 pue aue| 8| ay] uo
SALIP 01 |1} OYM SB|DIYIA
3uinow mols Aq Ajjeroadss
uowlwod os|e sl auldiosip
aue| Jo pJedalsip Jayun4
‘AishoJaguep ayelan0

pue paadsiano 0] pus]

Bulj@aymaaly
pue SuiyelaA0 snoJaguep

"'l saInsealW SulwW|ed paads JO UONE||eISU| « SUONJAJIP Y10g UO SB|DIYSA pue ssajaied ‘Buipaads ¥
‘wis|qoud
Kajes ay1 uneqaoexs
9oUBUBIUIBL PBUIRISNG Jaypuny) sauoz pajeudissp
ssa8usssed Jo o Suiddoip pue dn -uou Hmawmmc%mmma yo doup
8uoid ajes 1o} moje 01 SABQ SNQ JO UOISINOI] e pue an >l o.mm_uﬂ_wc:wm%mﬁ
SUSIS |0J]U0D paads pue Sujuiem SJUapIoJe JO _uoos_._mx__ ayl
01 UaAI8 Ajoud yum suoneoo| ajeudoldde 1e guiseaJoul Juasqe ale susis sudis
“ SU3IS 8108|0184 a1eldoidde Jo uone|eIsu| e |0J1U00 paads/3ululep peoJ JO Yoe|/a1enbapeu| €
"aWeS 8y} JO 8duBUBIUIBW PBUIBISNS S(ISIAUI
JY3iu je AJjigisia uo saoidwi 03 spnis pue papej sgunjiew Sunsixe
PEOJ 9AI103|}210J184 JO1BSUIBP JO UONE|[BISU| UIIM SISLOJOW 2pINg 0} ssueW
“ "BunjJew peos 8AN09|}eJ0418) JO uonedlddy « | palesuljsp J0U ale saue| ay | PEOJ Pape)us]SIXa-UoN 2
(2 107) y0eloud
peoJ jueyeely  SPMND [BOILSA PUB [EJUOZLIOY JO UOISS9I0NS
_ 3>Eoﬁ.m>>x SnoJaguep sy} sleulwl| 0} (aINseaw wJa)
JO U0I3ONJISU0D -8U0| B SB) U0I03S 8y} JO Jusugije-ay « "|0Jju09 850
pauue|d "PeROJ 3U1 10 JB3A 1YW 1Byl sisuoloW Aj@1RWNIN PUR SBAIND Y3 SeAIND
dy1 Japun | Joj Ja1eD 0] WdIUl 8Y] Ul SUoNeao| 013a1e41S ay1 Sunenosau san|noIYIp [BOIUBA PUB [BIUOZIIOY JO
passalppe aq 0] 1B pa||BISuUl g pnoys sdwes Aeme-uny e Ja1unoous YSIW S8|0IYaA UONBUIJUIOD BAISS90NS 1
ealy aluog
150 |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

324 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



swies ay] Jo adueualulew paulelsns e«

Jano-|joJ
pue adims-apIs ‘10edwi-apIs
‘uo-peay :o9|qeqold aioiau}
9Je SUOISI||00 SUIMOJ||0} By |
BI21YaA 3y}

ysnoayl 3urodaid uiny ul ysiw

yolym sjiespiend 3uipniiosd
OJUI SulWwed SB|DIYSA JO Sy

"SJaSN peod ||e 0}

Jaguep 1ea43 3uisod dljely
JO UoI}03MIp By} jsulese
Adieys Suipniioud pue
$o091d pus ou Ylim pasodxa
18| usaq aAey S|leipiend
padewep ay} ‘4syun4
"‘Buissiw A9y dwoo ale

10 Jledas puokaq pagewep
uaaq Jayle aAey yolaas
2411Ud 8y} Ul sjiesplend 1eyl
PaAIBSQO wea] Asnng ay |

"sJojeaul|ap pue sadald pus yim a19|dwod "Juswiyuequis ysiy S90UB)
“ S|ledpiend uayo0.q Jo Juawaoe|dal/ieday e JBA0 3UlJ|0J SBJDIYBA JO HSIY Riajes pagewep/jo »oe /
‘padewep
9Je JO UMOP PaYo0uy usaq
90UIS ||e aAey sAemadellled
duisoddo ayi ui oiyen
pJengdajes pue Jalleq
yseJo e Se Joe 0} ueipaw
'9|qIssod ||e aJe suoIs|||0D [BJ]USD BU} Ul pa|BISUl
sdn-a|id 8|o1ysA-I}NW pue 9Jam Jeyl s|ieipiend weaq
adims-apis ‘1oedwi-apIs ‘Uo X3|4 "UBIpaW |BUSD
-peaH "oljjed1 3uloduo Ojul MoJleu e Ag paleledes
"UeIpaW [BJjUad By} Ul s|iedpiens 3uiyselo pue Aemagelnied aJe sAemagelsed om] ay |
uo sugis Jayew pJezey JoO Uoie||eISU| e ansoddo 8y} ojul 1o SuloaA JollIeq
“ S|ledplend padewep Jo Juawaoe|daldieday « | ‘|043U0D 3UISO| 8]2IY3A JO 4SIY uelpaWw |eJiuad padewe( 9
"uoloadip a1soddo sy 01
JOA0 BUISS040 D14} JO 18Iy}
3y} a1e3aU pinom uelpawl
3y} 1e Jallieq e Jo 8duasald
Olyed
3uloouo ouo Julwwes pue
Remagerieo aysoddo ayj 0 | OBl JO suonoaulp ayisoddo
"y3iu 18 AjIgISIA 8dueyUS 0] Sade] BUISS0.D |043U0D 8S0] 1By} 94} 8jeiedas 0} sU0IODS
/luled 9AI108|}8104184 Yim pajuled sislileq S9|2IYSA JO 1BaJy] e Sulleald 9UIOs ]e Jallieq uelpsw
“ YseJo |equad pidi JO UoIie|BIsul JBpISUO) MOJJBU 00] S| UelpaWl ay | [BJ]U80 B JO 80Ussqy G
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 88



Y3 je

J14eJ] JO JUBLIBAOW 8BS apIingd 0} Ssjuawinge

98p1Iq By} 1e SuSIS Jaylew pJiezey pue susis
|0J]U00 paads aAI}08|§8104184 JO UOIIe|BISU| »

3uipaads Jano SiSLIoJoW JO pooyley|

3U} 8onpal pjnom aouelsul 4oy sdiis ajguind

"SUOISI||0D JOAO-[|0J SB ||om
Se uo-peay Jo 1ealyl e 3uisod
23plig ay1 yoeoudde Asyy se
|[98yMaal) sHonJy Aaeay pue
PaadsIan0 0] puad) S8|dIYBA
"93plq 8y} JO 9pIS JaylL

uo sayoeoudde 3uidojs Aq

aoe|d ul
sainseaw 3uiw|ed paads ou

‘saunseaw 3uil|ed paads JO UOIE||BISU| « | PazII81oeIeYyD SI UOIID8S 8y | yum o1jely 3uipaads JanQ 2
:Buipnjoul urewsal ||ns spiezey
pue suladouod A1ajes swos JsAsmoH “luswugije ouewoa3 ayl Suiroidwi Apeasd a3puqg Iawny) eA ilejy 1e paudljeal sem peod
2y} ‘sidwiexs 104 "passalppe alam UOI1BI0| 8Ul 1B SBYSEID PeOJ JO 90U81INJ20 Jusnbal) 01 painguiuod 3ulaey 01 Se usayl paljiuspl
9JoM 1BY] SJI010B) UOIIPUOD PeoJ pue pals|dulod usaq aduls 9ABY SHI0M 8Y| "UOIIONJISU0DaJ Japun Sem U0I0as ayl ‘(JopLUIoD
uIayuoN a8yl 3uoje syods yoe|q jo Suiddew uo uodal yS|N 01 J8184) /102/910z Ul slods »oe|q jo Suiddew Jo swi a8yl 1y 1
Iawnyg ek ifepy
‘Aemadellied |enp Jo pus
pue 3uluuIdaq ay} yJew o}
sudIs ou aJe alayl ‘Jayun
‘Oljjed] punoq 1qodieN
Jo AljIgIsIA pasiwolduwod
sey SIYy| "941udd sesaze|\
Asnq jo Suluuidaq ayy 1e
uoI309s 1SN[ 8AIND |BIWBA pue
3 3 q . |eluozioy e yiog uo sl
SR8 UOUBLOD sy 10 fonghese o
}uon : [ENP 8L} O USISSp-9y -« peo. 8y} 0} enp 8jqissod 0] 3j3uIS WoJj uonisuel)
Aemagelied |enp Jo pus pue guiuuigaq [|le 8J4e suoIsI|j0o sdn-9|id 1BU} POAISSQO Wea) 8y |
yJew 01 sudlis aA1l09|jal04184 aleuudoidde 9|2IYBA-I}INW pue adims-apIs Kema3elied [enp 0}
" JO 9duBULUIBW PBUIBISNS puB UOolie|[eIsu| « | ‘Joedwi-apIs ‘Uo-peay Jo ¥SiY 9|3UIS W04} uoljIsuel} Jood 8
1s0) |elpawdy
alewixoiddy s3uipuiy
/syieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

344 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



‘suleip
ay1 ojul Suidun|d wolj sis1ojow JuaAaid o}
S|ledpiengd o°1 SUIeJISa 9]0IYSA JO UOIE||RISU| o

SuleJp 8y} 03Ul JaA0
[j0J 0} Ajlav1| Aly31y aJe peol
9U1 JJO J93A Oym SISLIOION

(83pLg |1eJ-1an0-peOoY Jeau)
peoJ 8y} Jo a3pa 8y} 0} 8S0|0
00} sulelp paul| uado daaq

9OUBUBIUIBW PBUIRISNG
SU3IS |041U0D paads pue Suluiem O} UsAIZ
Aoud yum a3plig ay) 01 seyoeoidde ayy 1e

su3Is aAllo9|jalolial areudoidde Jo uoine|eisul e

pUEY

1e AJlIqisiA paonpaJ 0} anp
Ajleroadse sjuswinge a3pliq
ay] 0juo Sulwwel sisLoow
10 1ealy) e syussald siy |
"(sayoeoidde

/Siuswinge a3pliq 1e sudis
pJezey) uoieao| ayl 1e
3unoe| aJ4e SUSIS peod [eoIIlD

a3eusdis
peos a1enbapeul/suIssIN

sooald pus |Ielysl) yim a1e|dwod
s|ieJ pJengd padiem/pagewep Jo Juawaoe|day

‘puNos Ajjeinionais

10U 4B S|IeJ 8y] Se
JuswuRqUIS 8yl JaAo 3uljjol
S9|21YDA JO %SI & sasod siy |
‘sayseJo snoinaud

01 anp A|qisus)so padewep
aJe J1jjBJ] PUNOQ 1qOJIBN BU}
JO SHT @yl uo sjles piend ay |

SO0Ud)
Kajes/s|iel piengd pagewe(

SU0I108s Paloayle o Jieday .

"90UE]SISaI PIYS
MO| sapinoid Agasayy Aiaddils
9 0} SpPUd) 80BLINS By} ‘eale
2y} 1e sainjesadwal ydiy
1usjeaald ayl yum pajdno)
"90BLlNS

JuswaAed ay) ul ljeydse

10 JuawaAow piemdn Aq
pasned peoJ ayl Uo Wil yoe|q
Auiys e Aq pazieloeseyd
uouawouayd e sl Suipas|g

QoepNs
peoJ 8y} Jo Suipas|g 01 anp
QOURISISAI IS Paonpay

1s0J |elpaway
alewixoiddy
/syleway

JusawaAo.idwi 10j uolepusWILOI3Y palsassng

sisougelq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 88



‘uoioun( ayl 1e SueUBAO pue

Suipaads JaA0 JuaAaid 01 Salouagde JueAs|al
a1 AQ JusWadJojud puB UOIIEZINISUSS »

Kemadel ed mau ay 0} Jusdelpe

Sl 1eyl peoJ paugdijeal pjo jo a3esn uo apingd
01 sudis peo. ajedoidde JO UOISIAOLY »

uonoun( ayl y3noayl
D1jJBJ] JO JUSWIBAOW PUB MOJ} 9JBS 8dUBYUS
0] palloal 8q p|Noys s3upjew peol ay| e

‘uonounl

U} Je 1.t} Jo moj} SpIng
pue azijsuueyo ‘eleledss
01 3unpjiew peoJ 9|qISIA pue
9]eJIOQgR|d SISIXe 8Jdy) pue
uonoun( ayj je (asn ul |jis
SI yoiym Aemagderried pjo 0}
uonippe ur saue| ajdinw
Sey) pauspim S peod 8y |

saue| a|dinw pue 3uiew
peoJ snongiguie/3uisniuo)

oljel}

10 93essed ajes pue uoneledas aoueyua
01 uonoun( pajesedas ape.d e JO UOISIAOI e

(3pIs esequUIO|N

3y} spiemay Ajjeloadse eale je|) AjaAieal)
uo13e20] Jajes e 0} uonoun ay} Sulusije-ay
1JBpISUOD ‘ainsesw WIs)-3uUo| e sy

YOY010|O SPJEMO] PEO.
ay1 01 unixa sisuoow Aq
paJaluNooua ANaIyIp ayl 0}
anp Apuasedde syJew piys Aq
paziiajoeieyd S| uonounf ay |
"MOP0}I0]0 Spiemo} 131

uiny 01 3uniem pue gunanb
S9J2IYaA Ylim suolsijjoo dnajid
3|01yaA |diINW pue JSA0

-|j04 ‘adims-apIs ‘Joedwi-apIs
‘pua-ieal Jo ¥sl e 3uileald
9]BJ8|900. 0] SPUd) dAIND
[BDIIBA BY] UO 3UIpuddSap
J1JJBJ] PUNOQ BSEQUIOIA
"28plq

[I_J JOAO PROJ (YDS) Aem|iey
a3nen pJepuels ayl Jo 1sa10
3Y] U0 pUB SBAIND |BOILBA
pue |EJUOZII0Y JO UOIIBUIGIOD
B U0 paledo| sI uonounlay|

1noAe|/uolieindiuod
uonounr a|gelnsun

uonauny Yoyo30|g/ljewy

auljadid - 1ew3

1509 |eIpawady
ajewixoiddy
/S)ieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougelq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

364 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



‘uoioun( pa1eoalduwod Apead|e
Syl e dijed] Jo Moy pue
1uswWanowW ajes a1eal|dwod
pue uoISNJuU0d a1eald
s3ujlew peol snongiquie
pue 3uisixa asay |

"9YBUBA0

pue deaao 03 SIy} sasn
JljJeJ] punog esequIOI
pue asn ul ||13s SI peod
paudi|eal pJo JO U008
'S)slIojoW SasSNJU0D

pue SISIXa ||13S peos ulew
U0 S3uijJew Sassolo Yalym
pue peoJ Asejodwa) pasnun
01 ulpes| 3uiyew peol p|O
‘aJaymou 031

Buipes| smolle 3uluiny 1ysu
pue Ajjdnige Suneulwisy
3W0S 48Yylo yoes Ssouo
Kay] ‘Aemaselied
Pa1oNJISU0d AiMau uo
9S0Y} yim pasiawl uasq
Jou sey peoJ eSequUIO
paudl|eal p|o uo 3uew
peoy .:Jayjoue

4oBa SS042 YdIym sawos
s3ujsew peos 3UISnNJUOD
Auew 00} ale aiay] e

“1eY1 paAIasqo
wes) AoAINS 8yl ISASMOH

150 |eipaway
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA BS¥



"PaJIapISU0D ag p|noys
93pLIq |leJ JOAO PeOJ BY] WO} 8dUeISIp djes e
Je uonoun( ajesedas apeisd e ‘Wis}-8uUo| sy} U] «
apIS BSEQUIOIA BUl SpJemol A|e1oadss eale
181} Aj9All|24 B 01 UOIOUN( 8Y] JO UOIIBI0IDY
"'sSguluJn] ajesun
pue |e39||l 3uijew sa|oIysA punodwi 01
So10Ua3e JUBLUBDIOIUS ME| YIIM U0IBIOg.||0)) »
sudis Aonqgiyoud
pue 3ululem ajeudoidde Jo uone||eIsu|
"uoieoo| Jajes 1e ulod Aus
aAljeuJs)je apinoid pue doys oLnd 0] peod

$S0J0E 3UIIND S8|2IYaA Sumly
ploAe 0} 3uiyelq Aousgiawa
SYEW 3pIS %OIMONI0|Q wol)
S9|01YaA se sdn-a)id 3|21ysA
-INW pue pus-ieal Se ||am
Se SuoIs|||00 adIms-apIs

"BSEQUWIOJA SPJEmO}
peoJ gy ulew uiol 0] pue
PECJ HOIHON0|O-1|ew
ulol 01 1qoJIEN SpPJemO}
3uipesy 0p{0}0]0 Woj
J1jjed] ssosoe 1no doys

0lIND WOJJ S3|IYBA e
soyelq Aouadiows
Adde 01 wayj 3ui0J0})
AgaJayl 1qoJIBN SpJemol
Suipeay %0p{0)0|0
W04} Q1yjel] SSOIOE 1ND
uonels ¥Yyos pue doys
0112 8y1 ojul Suiyouelq

IQOJIBN WOJ4) SB[DIYBA o

[suiny
[eSa||l pue ajesun 3uUiMo||0}

3y} Suiew Ss|oIyan
PaAIBSQO Wea) AanNs ay |

"peoJ Ulew
ay1 10 1IN0 pue ul sguluiny
snoJaduep pue ajesun
$93eIN0JUS S9SS800E
/SPBOJ [BJOASS JO 80U]SIXT

uoeo0|

9y} Je uonounf 8y} e peoy
gy urew 3uiuiol (doys ouny
pUB UOIEIS YOS 01 SS8IIE)

$s900e paned SuUiy00|q Aje18|dWod JapISuo)) « | ‘Joedwi-apIS ‘UO-peay JO ¥SIY |  S8SS800B/SPROJ SNOJSWINN ¥
9oUBUBIUIBW PBUIBISNG
‘peaye uonounl syl asodind papusiul
4O sisuolow dulAiou pue paads 8uijollsal 3} 8AJBS 10U Op 8dusy pue
uonounl ayl 210j8q 92UEISIP 8jes e 18 SusIs uonounl ayj 01 8s0j0 00} SUSBIS peo. (|euoiloalIp)
9AI109|Jal04184 a1elidoidde Jo uoie|eisu| e ale sudis |euonoalip ay| AJO1BLLIOLUI BAITOBY8U| €
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

384 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



"slap|noys ay}
uo SUIALIP WOJJ 1SL010W Jeq pue suelisepad
pIaIys 01 sialileq Sulj|eIsul JopISU0) «

$9|01ysA 3uiddellano
10 JuelI8 AQ UMOP payo0uy
Sulaq sueliisapad JO ¥SIy

1slojo0w
JuelJd Wolj suelysapad
plalys 01 pajesedss jou

SI SIY] Y9ASMOH "S8pIS

410G uo papiacid aie
sy1edioo] se aAJes 0s|e

1eyl sisp|noys Iapim

93pLIq |IeJ JaAo

peoy Uo SIapinoys wno
yiedioo} uenisapad pasodx3

SWES 8yl JO 90UBUSIUIBW PaUIBISNS
"ySiu 1e Al|IQISIA 8dueyUS 0] S|lelpiend
plo ‘siuied aA108|jaJ-04184 Ylm Sunuied e

sJoleaulap pue sadald pus yim a1e|dwod

S|ledpiend uayo0.qg Jo Juswaoe|dal/ieday .

9|21yaA 8yl ysnouyy suioaid
pue sjiespiend Suipniold
OlUl Bullwel B|21YaA JO 4SIY

JusWiyuequws ysiy
190 BUl||0J SB|DIYDA JO YSIY

“Juswiyuequia
USIY UO SI OP{0}0|O WO}
peoJ gy oiul 3uluing
‘Buissiw Aj@1s|dwood sedald
3OS Yim padewep ‘Umop
PaYJ0UY dJoM BSEqQUIOIA
W04} IgodieN 01 pue
BSEQUWIOJ\ WOJJ YO01I0|0
spJemo] duluini uo
s|ieipJend Jo saul| [BJoAsS
JalJeq Yyselo pue sjlelpuey
‘saous) Alajes padewe(

"93plg |1eJ YOS JBA0 peod 0]
950]0 AJBA pue JuswyueqUIB
ysiy uo sI ‘anind |ejuoziioy
pue |BOILUBA B UO Y10g JO
uolleUIqUIOD B U0 Pa1edo|
S| peoJ Y YlIM SS800e
SIY JO 90Ud3I9AU0D 1eY]
ajou 0] Juenodwi os|e si 1
‘peoJ urew
ay1 sulol suo se AjIqISIA
suiwi Agatayl 1840
B U0 Pa}edo)| S| Ssadoe
doys oung o3 julod Anug .

150 |eipaway
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA {89



salouade

JueAs|al AQ SHWI| paads JO JUBWBdIoMUT
soyselo uelsepad

0 s10ds 10y Ul sjos1ed peod 821j0d 82404UIDY
su3is

|0J]U00 paads aAI}08|§8104184 JO UOIIE|BISU|
BuIpaadsIano SISLI0I0W JO pooylayl|
3y} 9oNpal pjnom aouelsul 4oy sdiuis ajquinJ

‘BaJe
ay1 1e A|shoJa3uep ayelaA0
pue paadsiano 0} pus) apIs

IJOJIBN Y} WOJ} $}oNJ}
Aneay Aj|e10adsa pue S9|oIUsp
OpIS 1qoJIEN |y} WO}
1U92Sap 9j1uad e Yyum 1y3iens

SuIyeuBA0 snoladuep

‘sainseaw duiw|ed paads JO uole|eI1su| o pue 3UQ| Sl UOINOBS 8y | pue 3uipaads JaA) 1
ulquijey
lulquiey - 1woyosN
"Bale ay} ul
SSUSEBIO LA 0] pagelnodsip
. AUSiy g p|noys 3uUIyeusA0
paziuoud 8q pinoys $soy0al pue Buipaads JonQ
SugIs Suluiem pue [041U0D paads ‘UoIj08s “Y0Jo.1S SIy}
a1 8uoje sudis aAllos|jeJ0418) aleldosdde 8uo|e 1uasge Ajsnonaidsuod sugis peol
JO 9oUBUSUIBW PBUIBISNS PUB UOIB||EISU| » aJe sugdis Hwi| peads alenbapeulus)sIxa-UoN €
BWES aY1 JO 0URUSIUIBW PAUIRISNS » "Sisliojow 8y} aping
0} YSaJ4e suop ag p|noys
31U 18 A1j1gIsIA uo aAoiduwl 01 spnis WMcm_u_@E Bbco_n_ﬁw_c__%o
PEOJ 9AI109|}2]0J124 JOIBSUIBP JO UOIe|[BISU| ‘pepEJ 9ABY UBIpSW pUB
s3uiyJew peod sAll09|ja404184 JO uonedlddy « | Sedpe syl 1e S3uiiiew peoy s3uiyiew peos pape4 Z
sisAleue aAeledwod o) Juswageuew
pue 3uliayies eiep yselo aroidul| «
salouagde
1ueAS|aJ AQ SlIWI| paads JO 1UBLWSDI0JUT » "UO peay aJe eale
‘saljues 3} 1B PapJ0daJ SBYSEID ISON
USIS peayJaA0 Jo wJoy ul Algesaald sudis ‘AisnoJaguep
|0J3U00 paads aAI}08|§8104184 JO UOIIE|BISU| 9BUSBAO pUE paadsiano 0}
3uipaads JaA0 S1SLI0I0W JO pooylayl| sispojow Supdwold ulesssy
3U1 90Npal pjnom aduelsul Jo) sdiils a|quiny [9A9] A||eJBua3 e U0 pue SuyeusA0 snoladuep
‘sainseaw duiw|ed paads JO uole|eIsu| o 1ySiea1s ‘8Uo| s UoNdLBs ay | pue 3uipaads JaA) 1
ealy auljadid
150 |elpawdy
ajewixoiddy s3uipui4
/s)yieway JuawaAo.idwy o) uoepuUWIWLOI3Y paIsassng sisougeiq/sisAjeuy pue suonealasqQ Aaning | oN/S

408 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



ainseaw unesiniw e se Jopliiod ay]

"Yipim Aemagderied

ay1 3uronpai AjpAinosye Aeme
JB3M pUB 8p0Js 0] pus)
sa3pa ay1 ‘uni 3uo| ayl u|
‘[9A8] punoJg

3y} puUe sispnoys sunsixse
3] Usamaq aoualayip

3uo|e $Y08Yd 92UBUSIUIBW SUNNOJ WIOMS] e 1y31ay 1ueaiudis e si alay | slap|noys peos 3uidueH 9
‘lle) 13w seyelq Aousdiaws
1eY] BuluBaW 22UBISISAl PIYS
MO| SapIA0id 90BlINS Y100WS
3y} ‘Aouadiais ue JO JUdAD
3yl Ul JONaMOH “paadsiano
01 s1suojow sydwoud yons
"90UE]SISaI PIXNS J8118q SE pue uonIpuod pood ul
apinoid 01 Buissalp 92epns Jo uoneolddy « | Ajjeiauad S| 92BLNS peoJ ay | 90BLINS PROJ Yl100WS G
"Bale ay} ul
SOYSeJD JaAe 0] padelnodsIp
‘paziioud aq pinoys Alusiy aq pjnoys 3uiyensio
SugIs Suluiem pue [041U0D paads ‘uoIj08s SSoM08. pue 3ulpaads JanQ
8yl uoje sudIs aA1l09|jal04184 dleudoidde "Yo1841s SIyl uoje sudis
JO 9oUBUSUIBWI PBUIBISNS PUB UOIB||BISU| » | JUBSqe ale sudis Jwi| psads peoJ alenbapeu|/1o %oe ¥
SU0I108S 8yl
SWES 8yl JO 90UBUSIUIBW PBUIBISNS 0 30w Ui pape} Aielduwiod
: : aJe s3UISS040 uelsapad
1y31u 1e Ajjqisia uo anoiduil oy spnis "Saue| 8] a1eauljep | pajeusisep pue Aemagdellied
PEO. SAIIOS|}940.194 J0jesul|Sp JO UORE[EISU| « | o) suop aq 0} Spesu Suiew | Ulew ay} Uo sdulyiew peoy
s3uiJew peod aAll08|}a404184 JO uonedlddy e peoJ ysaly jo uoneolddy s3uiiew peos pape4 e
"8uIss0.0 ueLsspad 3ulsixs ue Jo sjsuojow “peOJ BU} BUISSOID
Ajou 0} sudis sjendoidde Jo UOISINOLL e suerjsapad 0} SIHNDILIP
1oJew asod 0} spua} o1je; Suipaads
8y} Jeau uoneoo| sreldoldde ue 1e 3UISS040 "Y031841S 9yl Uo|e SISIXa BUISS040 uelsapad
uel1sapad payJewl pue aies e JO UOISIAOI « 9J1U80 1oylew ||ews Yy paleudISap e JO YoeT 2
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA B4



awes ayl
JO 90UBUSIUIBW PBUIRISNS PUB SI0]Baul|op
pue sadald pus yim a19|dwod s|ieipiend

3121UaA a8y} ysnoJyy suroaid
pue sjiespiend suipnioid
OJUl Bulwwel 8|21YaA JO YSIY
juswiuequs ysiy

‘Buissiw

Kj919|dwod s|iespiend aAey
1NQg uBwyueqwa ysiy uo

S| 401a41S 1WOoX03N 3uoje
PEOJ JO UOI}08S SWO0S
"BuIssiw saoa1d aWos pue
pagewep ‘UMop pPayoouy
aJe S3UISS040 SUBAIND X0q
1e S|leJpJens Jo saul| |eJonas

BUISSIW/ UaY0.q JO Juawaoe|dal/ieday e JBA0 3UlJ|0J SB|DIYBA JO NSIY S90UB) A1ajes pagewe( g
"BOJE BU] UI
. SOUSEBIO LOAR 0] padelnoosip
pozioud eq pinoys A1UBIy aq pinoys Suryepano
SUSIS SuluJeM pUE |04]U0D paads ‘UOIJOaS ssopoal pue Sulpaads JanQ
ay1 3uoje sudis aAllos|jaloial aleudoidde "yo1241s Siy) Suoje
JO 90UBUSIUIBWI PBUIBISNS PUB UONE|IEISU| « | Suroe| ale sudis 1wl paads a3eudIs peod SUISSIA ¥
BWeS 2y} JO soUBUSUIBW PBUIRISNS »
‘pape} Sulieadde
WBIU Je AUNIGISIA U0 SA0AWI O} SPMIS Jejnoiued ul Sujiew ueipaw
PEOJ 9AI109|}210J184 JO1BaUIBP JO UOIe|[BISU| ay] YIIM paleauljap Usaq
S3UJeW peoJ dAI109Jal018) Jo uonedlddy 10U 9ABY SOUE| OljjeJl 8y | s3uijiew peoJ pape- e
solouagde
ueAs|al Ag SHWI| paads JO 1UBWSI0JUT ‘pJezey A1ojes
suSis e 3uisod A|SSa|y0a4 9%BLaA0
. pue paadsiano 0} Sislojow
[0JJU0D paads BAI}08|§2104184 JO UOIIE|[BISU| » Jdwosd Bi Siy | (el
3uipaads JaA0 SISLIOJOW JO POOY[oYl| 8uIaq SeAIND [BILOZIIOY 8L}
3y} 9onpaJl pjnom aoueisul Joj sduis ajquini UM SBAIND |BDILBA B)3Uas Aq SuyeuBA0 snoJaduep
‘'Saunseaw 3uil|ed paads JO UOIe||eISU| « | Paziis}oeleyd SI U0I3D8S 8y | pue Suipsads JeAQ 2
‘8uIss0J0 uelysepad SunsIxe Ue JO SISLIoJoW ‘Seneey
Aou 01 sugis arendoidde Jo UOISIAOL e uepsaped undwosd
aJ1ua0 3uiddoys ayy Jo
"2J]us0 apIS Jay}lle uo seyoeoidde 19}Ud9 JoieW IWOMOSN
3yl ulyum uoleoo| areudosdde ue 1e 3uUiSs0D guidols om] yum ydiens 1e 8UISS0JO uelISapad
ueLsapad payJew pue ajes e JO UOISINOI pue 3uo| SI yo1a.41s ay | Pa1BUBISOP E JO YoBT 1
IwoyosN
150 |elpawdy
ajewixoiddy ssuipuiy
/syieway Juawano.dwi 10§ uonEPU3WLIOIBY PaAISassng sisougeiq/sisAjeuy pue suoneaasqQ A3nIng  oN/S

428 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



‘paznuioud ag pjnoys
Su3Is Suluiem pue [041U0D paads ‘uoI10as
9yl uo|e sudIs aAl09|jaJ04184 dledoidde

‘Bale ay} ul
SaYselo UaAe 0} padelnoosip
AlUsiy ag pinoys 3uiyensio
SSoM08. pue 3ulpaads JanQ
"U0I108s SIy1 uoje

JO 9dUBULBIUIBW PBUIRISNS puB UONE|[BISU| « | JUuSSqe ale sudis Jwl| paads a3eusdis peoJ ajenbapeu| e
peolt ay} "sisLolow a8y} apingd
JUBIU 18 AUIGISIA UO SAoIAWI O) SPRIS $S040 ABU] SB UMOP PaYo0uy 0} YSaJ4e suop ag pInoys
3uleq suelisepad pue Seue| 8y} Jo uoieaulaQ
PEOJ 9AI109|}210J194 J01BSUIBP JO UOIIE|[BISU| . .
SU0IS||00 adims-apIs ‘1oedwl| pape} aAeY UeIpaW pue
sules sy} Jo ddueUBIUELL paUleIsnS . -9pIS ‘pua-leal ‘uo-peay Ul | so8pa ayl 1e ssuijlew peoy
S3uIJewl peoJ aAi108|Jal0418) Jo uonedlddy PAAJOAUI SB|DIUSA JO 3SIY S3upjJew peos pape4 2
salouagde
1ueAs|al AQ Sy paads JO JUBWIBIoMUT
'salues
USIS peayJaA0 Jo wioy sy} ul Algesssald sudis
|01U0D paads BAID8|Ja40I18) JO UOIR||BISU| »
3uipaads JaA0 S1SLI0I0W JO pooylayl| 3unjenano pue 3uipaads JoAo
3] 9oNpal pjnom aouelsul 4oy sdiuis ajquinJ $S9y0a4 S93BIN0OUS YIIYM Buryjeuano snosaduep
‘saunseaw 3uil|ed paads JO UoIe||eISU| « | Y21a41S 1ySiens 3uo| Ajjeiauan) pue Suipaads JaAQ 1
I[N - ezuoy
"Sayseld SEIETIS
J0 Alisuadoud ayy Suisealoul | ILLOYO3N pue auljadid Suoe
Jan0 3uljjoJ Jo Jed} Jo) apIs | Aj|eloadss Aemagellied
PBOJ BY1 01 8AOW 01 A|¥I| SS8| | punog IqoJieN  uo  syled
aJe sisuolow ‘Aousdiawa | [aym ayl 3uoje suidojansp
UB JO JUBAS BU} Ul JSA0RIO|N | 8G 0} PaAISSJO aJam 3ul|aAe)
"PeOJ BY1 JJO SULI9aA Ja)e | (8due)sISal pIYS MOY)
JaA0 [|04 O} Aj9Y1| 8Je S3|dIYaA | Builnd  ‘syoelo ‘Buint 0}
Buipaads “|9As| punos3d | uoiippe ul sajoylod paiejos|
aoueUBlUIBW pBuIBISNS 3uipunons ayj 0} pajeduwlod sJap|noys peod suiduey
puB UOI108S PeoJ Palelolalep Jo Jieday . Se ysiy ale s1apinoys ay | pue juswaed peoJ 3uIdy 9
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 48



SUuoISI||02

J3A0-||0Y pue SuoIs!||0o sdn
-9|ld 8|oIyaA-I NI ‘edims
-9pIS “10edwWi-apI§ ‘pus-ieay

‘peod sy}
10 Y1pIM BAI108Y8 Suronpal
pUB UO0I193S SS040 Peo.

5 asAs “(1S1I0J0W JO M3IA BUI¥00|q 9y} ulypm Suipuod Jajem
a3eulelp 8y] JO 8dUBUBIUIBW PBUIBISNS oue SuIlse|ds 1oem) uo Ul BuiynNsal a8euleIp 1004
sainjonuis -peaH JO ¥Sl Sasealoul Auoeded
adeulelp 3unsixs Jo Alloeded aoueyus/ues|) e A1eaid yipim peod paonpay | ageulelp alenbapeul/pal|is 9
SUO0I}09S
Pa3eLIED PIOAR 0] SAJOMS
S8|2IYdA SB 1SIXS SuOIS|||0
sdn-a|id s|oIysA-I NN ‘pus
-leay ‘adims-apIg§ ‘10edwil
-9pIS ‘UO-pesSH JO XSy
SJI9P|NOYS
3uiduey % 1IN0 UlEM/PBPOID
‘Bumnu ‘Suljaaes ‘syoeId
‘sajoyiod 3uidisws :papn|oul
aue| punog IgoJdieN uo yied
[93ym ay] 3uoje paAlasqo
saJn|ieq ‘aJn|ie} pue ssaJisip
aoueULIUIRW JBIN3aJ pauleIsns Jo sugis Suimoys Apealje sl SJBP|NOYS PEOJ 1N0 UIOM
puB UO0I108S SpeoJ palelolialap Jo Jieday JusWwaAed paAIasqo Wes| | pue JuswaAed paleloLa1a( G
Oled
10 uonoalIp 8y 1suede
Ajdseys Suipniold pue
Jono-jjos  S8991d pus ou yum pasodxe
pue adims-apis ‘Joeduwi-apIs tm_uwwwgem%%mﬂ_mwﬂ%mw
uo-peay :a|qeqoid aiojaiay} SUIssIlU AR1(dLoD
ooy viu I Tt
_ e adewep usaq Jayle
31U 1e Ayjigisia @dueyua pue sjieipiens uipnijoid @%m o1 bmnm Ecm @rﬂ ul
0] S|lelpiengd p|o aAI108|jaJ4-uou Jo 3unuieday e OJUI SUILUWIES BDIYBA JO YSIY s|1eJpiensS 10 Saul| 1O}
sJojeaulap pue sadald pus yim a1e|dwod Juswyuequs ysiy SERIEN
S|ledpiend uayo0.qg Jo Juswaoe|dal/ieday . JBA0 3UI1J|0J SBJDIYSBA JO HSIY A1ajes 3uissiw/pageweq ¥
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

445 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



"'sguluany |eda)|l Jajep 0} SJalieq ||eisul e
uoI108s peod ayl 3uoje

eaJe ay}

3uo|e JuBUIWIWI S| SUOISI||0D
adims apig 1oedwi-apig
‘pus-Ieay ‘U0-peaH JO YSiy
saoe|d

paleudisapun 1e suiny |e3a||!
pue snoJagduep ayew Sa|dIYaA
Saue| 821AI8S U3Nnoayl

oljes; 1o0allp 0} SusSis ON
sodessaw papusiul Aejal
910J2JBY] J0UURD puB SYoNJ]
3uied Ag paxoo|q usyo ale
ululewal 8sSOYyl pue  umop

SU3IS aAI03|§2104104 BYIsiNbal pue sjeudoidde | payoouy uaaqg aaey sugis peol susgis
JO 90UBUSIUIBW PBUIBISNS PUB UOIB|[EISU| » | JO Jaquinu  8|gelapIsuod vy pEOJ JUB)SIXa-UOoU/BUISSIA 2
(AemageLlied punog IqoJlieN Uo aJjuad
03UO|O||A| UIylim puUe 8pIs Aemagellied punog BSEqUIOIA U0 eaJe IMeqeS pue 03U0|0||\l Usamiag UOIIoNJISUOD Japun 0S|e Sem aue)
92IAJBS By} ‘uoilippe uj "03uojoj|A Ul 8ulss0J0 jod1ad J1dWA|Q 1B UOIIONJISUOD Japun sem a3pliqg 1004 "ONT ‘AeAINS 8y} Jo awill 8yl 1Y 1
oguojo|A
"SISIX® SUOISI||0D
sdn-a|id s[o1yaA-I}INIA ‘puUd
-leay ‘1oedw -apIg ‘adims
-9PIS ‘UO-PESH JO %SIY
"yo18241S 8yl uo|e paads a1e|ngal pue Joluow saouBsIp 1Ydis
0] S92IJJ0 JUBWIBDI0LUD MB| UIIM UOIIRIOGR||0) » pajWl] YlIM SSAINJ [ED[LISA
dos)s awos s)sixe alay}
su3Is 3uluiem a1isinbal a1enbape JO UOISIAOL e “ONSMOL] “UIBLIB] S[IUSS LIM
ainseaw WJs}-3U0| B Se S90UB)SIp wawudie ydieas Ajpaneel So0URISIP 1UBIS panwl|
USIS pallUI| YIM SUOII08S JO UBISepay « | B UO S| SU0I308s suled iidey UHIM SBAIND |edIaA darls 8
sugis peos 3uUl}oNJISqo
PUE sjsLojow Jo AjjiqisiA
3uronpal AgaJtayl peod syl
uo sJeInuwiwod doip pue
#o1d ASd PuUE apispeos
SjuapIode Uelsepad oy} uo Sunpied syonu|
-9|21YdA puUE SuoIs|||02 1oeduwl ASd pue
S910US3E JUBLBDIOMUS MB| UIIM UOIIBIOCE|0)) apIs ‘dems-apIS ‘pug Jeay | SHONJ1 AABaH AQ U0IIONIISAO /
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 48



S3UISS0ID ||IBN
Kemalen pue
lue1eY-NeWIyoAS
‘03u0|0o|IN 1B
PaJoNJISuU0d 8q
0] S83p1Iq100}

€ [euonippy
"8U1SS040

|018d 21dWwA|0
1 U0I}oNJISU0d

UOIIN|0S 8|geuIRISNS 8J0W
B Se Uolels Y9Hs 0] SUISS0JD pue NeWIyoAS
‘03UO|0||Al 1B S83pLIg 1004 BUIPIACID JBPISUO)
‘papirosd usaq

aAeY Aoy] aJaym s3UISS0J0 ueLSapad pasiel
JO 9IS Jayd uo sduis a|guunJ Jo uonie|eIsu|

suelnsapad

BUINIY PIOAB 0] BAIOMS
9|21YdA Se SU0ISI||00 adIms
-9pIS ‘1oeduwi-apIS ‘pus-ieay
‘U0ISI||0D SUBLIISBPad JO 3SIY
"8J1u80 a8y}

sso4oe sjulod a|dnjnw 1e doip
/Ma1d 18Ul SASd AQ peieaei3de
uasq Jayunj sey siy|

(93e1s uolelrs
Aem|iel NeWINOAS pue |leN

Japun "1y31uU 1. AJIgISIA @dUBYUS 0] SPNIS 03UO|0|IN
93p1Ig1o0} 'ON T peoJ pue sugdIs 8uissolo uelisepad yim JO 9]0YM BY] JBA0D 01 Yy3nous Aemaren/edey) ‘03U0[O[A)
‘passaippe | a919|dwod suonedo| aiendoidde 1e s3UISS040 J0U aJe 3UISS0JD ueliIsSapad s8UIss040 ueL)sapad
3ulaq Apuaiing uelisapad payJlew pue ajes JO UOISIAOI] e pajeusIsap papIACid 10 Yoe|AUBIDIYNSU| g
131U 18 A11j1qISIA UO dA0AdWI 0} SPNIS .
PEOJ 9AI109|}2J0J184 J0IBSUIBP JO UOIIE|[BISU| -oyd m_o_ﬁwﬂ_wﬂw\,_mwﬁx%_%m
Se.juad Jelew je suelnsepad | |0y ‘adims-apIS ‘Joedi-apIS
pUB S3|21YSA JO JUSWIBAOW dpINg 0] swes 91464} PUNOG BSEGLIO UlIM
3] JO 90UBUSIUIBW PaulBISNS puB S3UISS0J0 UO-PBSH “BA0-[|0Y JO STy
uelisepad pajeusdisep pue Aemageled Andnige mEmc_EL_S
ay] U0 s3uiyiew peod Jo uonedlddy 1 SE SISUOIOLL mmmacoo
ainsesw pue 8uo| sI aug| UIN-n ay |
WJ8]1-8U0| B SE uIn] N 8yl usisepaJ 01 Paap s SUISNIUOD
SUB| g gue| wIN}-n 8yl Jo uSisep
3y} Jo uoljeulwua) ydnige Uuo uonNed 0} sUSIS | ‘{emaSellied pUNOQ IGOJIBN UO
peoJ |euolippe 3ulpiroid Japisuod ‘papirosd oge1s co.;Em >m>>__S_3mE_xo>m a3e)s
Apeaije ugis Aues oy} 0} UONIPPE UB'SY « | jpgy winj-n B JO S0UJSIXD uonels Aem|les NeWIMOAS
win}-n @yl ydnodyl | Moys 0} pspiaoid usaq Sey Jeau Aema3elIed punog
SJasn peoJ 10841p 0] peoJ ay] Jo Supjleway «  U3IS Alued e ysnoyl UsAJ | IqodieN U0 uinl-n Suisnjuo) ¥
sdn-a|1d 3|21ysA
‘skema3ellIed -IJIN puUe Jano-|joy dems
410G uo 1y3iu 12 AljIgISIA uo aaoiduwl 01 Spnis -apIS ‘1oedWi-apIS ‘Uo-pesH
PEOJ BA03]J210.}91 J0JeAUIIBP JO UONEJIEISU| «  ‘yois)j|00 SUBLISAPaY JO YSIYy
$8J1USD 19¥JeW 1e suelnsapad ‘pape} os|e aJe sdwny paads
pUB S8|21YSA JO JUSWBAOW 9pINg 0] SWES /s8U1SS0J0 ueLiisepad pasiel
93U} JO 90URUSIUIBW PauUIBISNS pUB S3UISS0JD papInoid ma) uo sS3UBIB
uelisapad paleudisep pue Aemadelled uo ‘pape} Ajg19|dwod
s3uiJew peod aAlj08|}8404184 JO uonedlddy e S| duijJew peoJ 3unsixy Sunjlew peoJ pape c
}s0 |elpaway
ajewnxo.ddy s3uipuly
/syleway juawanoidwi Joy uonepuawwoaay paysassng sisougelq/sisAjeuy pue suonealasqg AaaIng | oN/S

464 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



yed sng peos-JJo Ue JO UOISIAOI

‘Aemagellied punoq esequioly
uo papiroid yied sng e ash 01 ASd [2dwod 01

suoIs||j0o adims-apIS
pue 10edWI-opIS ‘puS-1EDY
‘U0ISI||02 SUBLIISBPad JO Sy

"aue| JaINo
ay1 asn sAem|e a3pLqysiapm
3Y} 01Ul BUILIBAIP SYONJ] 82UIS
Kemagellied punoq IqodienN
9y} UO UBIPBW Jauul 8y} uo
s1a3uassed doip/yoid ASd
punog IqoJleN ‘uolippe uj

"9J1Udd 8y}
punoge 1ey; swa|qoid A1ojes
peos 3ulieael33e Agaloyl
‘uiod Aue 1e doip pue yoid
9J0J8Jay} S8|21YaA ‘SU0IIBI0
21391e41S 9|geNNS 1k SsAeq snq
paleusdISep JO aouasqe ay} u|

‘Aemagdelsed punoq
BSEqQUWIO|\ UO YJed sng peol
0 (jlews ygnoyy) papiroid

Sy} 9sn LU0P SAS 1SON

‘[I_N Aemalen/edey

1e Aeema3elled punoq IqoJieN
3yl U0 0SUO|O||A UIylIm

peoJ ay] 3uole paplrosd

sAeq sng ou aJe alay |

sJainwiwod Joy uiod guiddoup
pue 3uiold seindod e os|e sI
1| "SOPIS Y10g U0 Juaaies
Aneay yum a43usd 3uipesy

(lle\ Aemalen/edey

Sol0Ua3e JUBWaI0iUS MB| UM UOIIBIOQR||0] e snojndod e s1 03uoo|| | ‘08u0|o||A) SAeq snq JO yoe 9
1s0) |elpawdy
ajewixoiddy ssuipuiy
/s)yieway Juawano.dwi 10§ uonepU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3nIng  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA F4¥



Slelil=r0le]]
9|gelns e 1e uo(1els apIs peoJ e JO UOISIAOIG
uoIsaguod
90NpalJ pue |BO0| WoJ) d1ell ysnoiyl
d1eiedas 0] Saue| 92IAISS JO UOIIONIISUOD
JBpISU0D ‘ainsesw WJsl-3U0| B SY

SJUBPIOJR URLIISapad-3|dIysA
pue suoIs|||0d 1oedwi apIs
‘adIMs-9pIg ‘pud Jeay JO HSIY

dunled/siuiod Suiddols yonay
pue sageJed 0lul PaUBAUOD
Uaaq aABY Saue| 92IAIBS

Kema3elied
JO 83pa pue s1ap|noys ayl

"08UO|0| |\l 18 S9|2IU2A ASd

SO10USSE JUBWIBDI0JUS MB| YIIM UOIEIOGR||0D) uo yJed SASd pue syon| pue s$yonJ1 Ag uononaIsqo g
S9|2IYSA JBY10 PUB SIOPUBA
ay1 3ujoouy ploae 01 A1y Aeyy
se suoIs||00 sdn-a|id 9|oIysA
-INA ‘adims-apiS Joedul
-9pIS ‘pPuUS-IBaY Ul PBAJOAUL
S8|2IYSA puUB UMOP Payd0uy
8ulaq suelsepad Jo 3SIy
SJ9SN PEOJ JBY10 PUB SIOPUSA JO UOIIBZINISUSS SJ9SN peo.
pue sudledwed ssaualeme A19jeS peoy Jay1o 01 pue wayj 0} asod
UO $a10Ua3e JUBAS|a UlIM UOIRIOGR[|0D » SIy} Ja3uep 8y} JO SNOIAIIGO
sausse OlyjeJ} SUIAOLL 0] SPOOS JIBy}
JUBLISDI0[US MB| UJIM UOIIRIOCE(0D MOY JO l|8s 0} Aemageliied auj Jo
Juswageuew pue sdouRUBIUIRL Paulelsng « | SIPPIW 8y} ul 3uipuess s1ayio
"9AJaSaJ PROJ UIYLIM JUBWYIBOIOUS Kemagellied peol 03UO|0||Al 1B
Aue Jo ullea|d Ag MOY JO UOIBWIEIDY « | BU} UO Saiem 3Ul||dS SIOPUSA | SIOpuaA AQ Juswiyoeoiou] /
1s0) |elpawdy
ajewixoiddy ssuipuiy
/s)yieway Juawano.dwi 10§ uonepU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3nIng  oN/S

484 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



"109(04d

pEOJ [UOIIY 01
uoiounf NINYoID
sower ay} Jo
juswiaoueyus
Aioeded pue
uoneljiqeyal
3uloduo

3y} Jepun
passaippe aq 0|

"(JUN0JJ. 01Ul JIYBJ] JO BWIN|OA

pue uol1eo0| a8yl 3uiye) 9AI108))8 aq Jou 1ydiw

3UISS040 UelSapad payJlew ) uoieoo)|
ajeudoidde ue 1e 83p1ig100) B JO UOISIAOI] e

"ado|s AAIND B U0 S|

3UISS040 8y] SulpueIsyimiou
SJBlIeq yselo Aasiar mapN ay}
usamiaq ded molieu e asn
suelsapad ‘pealsu| “UoIeI0
ay1 1e 3uUISs040 uelsepad
9JesS e Jo uolisinoid ou sl alay |

BUISS040
uelisapad pajeudisap
e 10} UoIsinoid e JO yoe

(SOIM[19B) | IAN 48410 0} UoIIppPe Ul S3UISS040 uelilsapad paieas|o
‘suonounl pajeledas apei3d ‘saue| 92IAI9S ‘Saug| |BUOIIIPPE JO UOIIONJISU0D) Juswadueyua Al1loeded sjiejua SyIom Jo 8dods ay |
"(108f04d 1uoIy — NUNY2IH sawer) 3uloSuU0 Sem U0I108S 8] SUlIBA0D 10BJILUOD UOITONJISUOD B ‘ABAINS Byl JO awi ayl 1y

(uonaunf gy/ssedAg ulayinos) LSuny — nieyy

awes
9y JO sdueUBIUIBW JBINSBJ PBUIEISNS pue
SJap|noys pue juswaAed padewep Jo Jieday e

"SLUBS 8y JO 8ouUBUSUIBW PauleIsns
2INSUD pue sialeq/sgiey sy Juieday «

aue| Aleljixne uo sialiieg/siojeiedas/sqloy
UMOP Paxo0uy pue padewep Jo Jieday «

SUOISI||02 JOA0-||0Y pue
sdn-a|id 3|21ysA-I NN ‘pus
-leay ‘sqJey aAI0s|je. uou

OJul BulLWRI SBIJIYSA JO YSIY

Buiduey a3pa peos syl

18| 9ARY SJBPINOYS 1IN0 UIOM
way) ojul dulwwel

JO YSL BY} UnJ S8|0IYaA
"3|qISIA Aj4B3|0 10U aJe pue
100S Ul palanod ale slallieq
/SQJ9Y 8yl uo s3uMJe

aue| AJeljIXne moJleu ay)
apIsaq 3ul| Aisnosaduep Ua|
pUB UMOP PaYd0uy Udaq 0s|e
9ARY SJBlLIBg 8] JO BWOS

"JusWwadJojulal [991s 3ulsodxe
A|snoJa3uep pagdewep ale
Kemagellied punoq IqolieN

uo uolje)s aspuqysiam
Jl1elS 0} sue| Aleljixne
Suieledas squoy |eJaASS

sJap|noys
Buiduey pue a3puLqusIap 01
SJallleq/ouolsqley padewe(

1509 |eIpawady
ajewixoiddy
/S)ieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougelq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 49



pULIY

12 AlJIQISIA 92UBlUS 0] Sede) 9AI103|jal10418)

UNM P33} J0 Juled aAlo8|a10.38) UM
pajuled ag pINOYS Sialleg Yseo [eauad ay| e

‘SyJew
pue $%0eI0 a8yl AQ paouspIne
se 1sulede 1y AJUeISU0D Ussq
aney Aoyl ‘Apuanbasuo)
ysiu ayy Suunp

A||eroadse aA1108|j84 10U ale
SJalIIEq 819J0U0D [BJIUSD BY |

SJ91IIEBQ 9]19J0U0D
|BJ1USD 2AI109JoI-UON

"SUBIS 9AI108|j8J0J18) leudoldde
10 8dUBUBIUIBW PBUIBISNS pUB UOIie|BISU|

‘AIBuIpJodoe slasn

PEO. ||B WJojul 01 paj|eIsul 8q
p|inoys a3eusis aiendoiddy
"Juasqe aJe s3ulSs0.0
uelsapad pue sAeq snq Jo
9oUdsaJd By} JO SJasn peol
3y} Sulliojul 83eusis peoy

Susis peod JO 3oe

31U 1e Aj1gisiA uo aAoiduwl 0} spnis
PEOJ BAI}08|}240418) JO}BBUIIBP JO UOIE||BISU|

awes sy} Jo aoueUBUIBW pPaulelsng e
S3uiJew peod sAll09|18404184 JO uonedlddy e

Kemy3iH

Y 8yl sululol sisuolow

ay1 Jo Juswanow Ases Joj
paxyJew |jom aq p|noys
ssedAg uwiayinos ay} woly
aue| UONISUBJ] By} ‘UonIppe u|
'Saue| dly4el] 8y} s1eaulsp

0} SPNIS PeoJ BAI108|4a4 J0
s3unpjlew peol ou ale alay |

s3ulyJew peol papelaussqy

3|qISIA aJow Aeq SN 8y 8yew 0] dAIND ayY] 18
AlIgIsia uo aaoidwil ‘einsesw WUsl-3U0| B SY e

UOI10NJISU0D
Japun s UoI103S ay] SE awWIueaW ay) Ul

paads UMOP MOJ|S 0] ||I4UMOpP SUIpUSaP

SISLIOJOW Uiem 0 sdins aiquuind BUIpinOld e

UMOP %oouy uelisepad

pue uoIs|||02 10edwi apis
‘adIMS apIS ‘pua-Jeal JO 4SIY
‘Aemadellied

urew ojul Aeq snq woJj
3uela|a00e S8|2IYBA Ulim
9p1|j00 pue uonedo| Sy} 1e
peoJ 8yl 8uiss04o suellsspad
UMOPYo0UY 01 Ajay1| ale
1s1iojow duipasds aouay
[lUUMOP SpUBJSap 0S|e
uooas “AjjIqIsiA payiwl|
UM SAIND B U0 PaYIS SI
Kemageliied punoq 1qodieN
uo dojs sng Jo uoileooT

Kema3eled
punog IqoJieN uo dois
sng JO UOIed0| 8jesun

1509 |elpaway
ajewixoiddy
/syieway

juawaAoidwi oy uonepuawwoaazy paysassng

sisougeiqysisAjeuy

s3uipuid
pue suonealasqQ Aaning

ON/S

908 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



SaSeq|eaym
J23U0| pue JapIm JO 8snedaq snipes Suluiny
0] pJedaJ ul ugIsap snolauad aJow yonw

"syonJy AAeay 40} modleu
00} aJe peOJ PUNOQ 0JOIN BU}
woJ} Ajle1oadss pue speol

syonJy Aaeay 4o}

saJinbal sonJ} Joj u3ISOp J11BWOBY) « | 18PB3) 8yl WOJ) lipes Suluin| snipeJ duluiny ajenbapeu| Z
leSusuap
W04} OI4eJ] puNog 1810p|3
pue 040N wod} AemysiH
‘Aemysiy ay1 01 S3|01YaA Jo Aijua ay1 uiuiol o1jely punog
|enpeJ3 Joj mojje 01 suonoun( pue $assadoe ninxep Joj ssue| uljelaj@ooe saue| a3ueyo
10} Saue| 83ueyd paads JO UOIIONJISUO) J0J uolisinoid ou si alay | paads Jo uolsiroid OpN 1
uonaunf eaqos
uemsueyaes - eegjes — eaos — eesi|\ — eAuiyniy
"UOIBIOLIBIeP
pUB UOIS0JS |BIUERISONS
guisneo Aemadelded ayl
J9A0 smoy) s1od AIn3 aup Aq
pajauUUBYD 3SIMIBYI0 8¢
weyshs pINoMm ey} EE\,\W wo3s 1ey}
sal|dwi siy] ‘9ouassa U|
a3euleIp 8y} JO SdUBUSIUIBW PBUIBISNS nIs/8m| Aq paxoolq sJallieq ysesd
S24NJoNJls pue saljljioe) mmmc_mw__u uaaQ oaAeY SJaliieq yseld ayl >®m\_®_, MaN 3y} JO J0OJ ay}
“ 3unsixe ay) Jo uolney|Is-ap/3ulues|d Jenday e Joj00) 8yl 1e s1od AInd ay | | 1e s10d AIn3 pay|is/paxoo|g 6
"B} JOAOC pPapoUd
90UBUSBIUIBL PBUIRISNG Os|e aney @oc_socm SuL
90BNS
"|Bapl 8g PINOM 24NJoNJ}s Juswaned | yaasun ue Aq paziieorleyd S
M3U € JO UOIJONJISU0D ‘UOIN|OS DIISIOYM 810W | pue pajelolialep sey AemysiH
“ B 104 "UOI109S SPEOJ PaleIolalap Jo Jieday QY 9yl U0 92BuNS ay | 92eLNS peoJ 3unelousiad 8
"SaJem
J18U1 ||9S pue Ae|dsIp SiOpusA
se Aeq sng punog ninyen
3y} 01 Juaoelpe Ajeloadsa
‘Aemadellied sy Jeau Aj|e1oadss pue anlasal dn paddoio aaey spays SIOpUaA AQ aAI8Ssal
“ PEOJ 83U} UIYNIM JUSLIYDBOIOUS AUB JO BUlIBd|) » | /SYSONY Aleljodwal/iiyseve|\ | pPeos syl 01Ul JUslydeoloud /
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA B81



S3U1SS040 paleudisap
9S9U1 Y3noJyl pue 01 SJ8sSh peod ||e apingd 0]
sugdis a1eldoidde pue a1enbape JO UOISIAOIH e

"Su0I1eo0| a1elidosdde 1e s3UISS0ID
ueLisapad payJew pue 94es JO UOISIAOLd e

suelisapad 3uniy
PIOAB 0] 9AJOMS B[dIUYsA Sk
SuoIs!|j00 adims-apIS ‘1oedul
-9pIS  ‘pus-ieay ‘U0  pesH
‘SUOISI||00 SueLISapad JO YSIY

"PEOJ JO UOI108S
Sy} 1e JI4eJ] ueLsapad
uedlludIs ayelauad 1eyl

SJUBWIYSI|eISS |enuapIsal
pue |BI2JaWWOD SeY UoI}08s
3y 1IN0 payJeW Usaqg aAey

sjulod 3u1ss040 paleudIsap ou
‘uonoun( eaqog ayl 1e sAeq
snq Jo uolisinoid ay) audsag

au0z 3UISS0J0 ueLisapad
pajeudIsap e Jo YoeT

"3LUES 8y JO 8oueUSIUIeW PaUIRISNS .

UoI108S peos syl uoje sulis
9AI108|J84-04184 a1eudoidde Jo uole|eisu| o

SUOISI||02
sdn-a|id s|oIysA- NN ‘edims
-9pIS ‘Joedwi-opIS ‘pus
-leay ‘Uo-pesH UaA0-||0Y

Pa} 00Uy
Sulaq sueliisapad Jo ¥sIy

yaledis siyl
ul paads 01 pual SISIIOI0N

"0] SBAIND
[BDIIBA pUB [BIUOZIIOY 3[}ud3d
A||eJauagd sey yolym uoloas
SIY1 Uo 3uIss0J0 uelisepad
J0 9ouasald Jo eaqos 1e
uonounl jolew Jo sisuooW
wojul 03 sugis Aiojewtlojul
/|BUOI103JIP 9OUBAPE ||oM SE
sudis a1enbape ou aJe alayl
‘Buipaads-4an0 Jo s1aduep
uo sjsliojow 3ululem ou

aJe aloyl udis Aiues 1o}
1d80x8 Jey} palou weal ay|

sudis
PEOJ JUB)SIXa-UoU/BUISSIA

1509 |eipaway
alewixoiddy
/Syieway

juawaaoidwi oy uoilepuawwoazy paysasing

sisougelq/sisAjeuy

s3uipuiy
pue suoiealasqQ Aaning

ON/S

924 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



SU3IS 1wl paads JO UOISIAOIY e
uaje sisuoow
daay 0] se3ps Aemagdelled 1e 3uiiew

peoJ a3pa Alojeiqia/a|gIpne JO UOISIAOIY e
S)WI| paads ay1 8240JUd 0]

So10Ua3e JUBLUBJI0[US MEB| YlIM UONBIOgR||0)) »

SuOISI||0D
sdn-a|id 3|21ysA-I NN USA0
-||0J ‘adims-apIg ‘1oedwi-apIS
‘pus-ieay ‘Uo-pesH Jo ¥Siy
"a3ud||eyd e sulewsal [|1s
s1s1io10W AQ suwi| paads 0}
aoualaype y3noyl pakoldwa
uaaQg aAeY sainseaw 3ull|ed
paads |ejonag "Ajsnosaduep
3ujenano pue 3uipaads-1ano
80 0] PAAIBSTO 9I9M SB|DIYDA
‘4yans Sy "uoI10a8s ulquwiio 8yl
1B SBUB| 93y} pue OM] Ylim
u0108s 1Y3iel1s Suo| e sey
peoJ 8y "ulellal |aAs| Alie)

B S9SJaARI] puB UOoIIPUOd

salnseaw 3uiw|ed poo3 ul Allie} si eegjeg — U eLIBAO
paads se sdu a|gunJ pauayloows Jo Jieday e B9Q0S UdBMIBQ UO0I109S snoJa3duep pue 3uipaadsg Z
"UONIPUOD Po0d Ul AlJie] SI 92BUINS PEOJ 8y “SaYSeJd JO A1lIaASS pUB Jaquinu uo 3ulonpal
AgaJay1 peos ayl Jo yo1aa1s 1ydiedis pue 3uo| Siyl ul spaads 3ul(j0J1u0d 1e pawie (218 uiiew peod ‘sdils ajquind ‘sudis uluiem
pue 1wl paads) sainses 3uil|ed paads pajjeIsul AjJuadal YHNSY ‘BaJe SIYl Ul Palindd0 Ay 1Byl S8YSeld 21ydoJiseled
SNOJBWNU W04} SUISLIY “YJ0MIBU peoJ S,A1UN0D Y] Ul S10dSs YOB|g SNOII0IOU 1SOW 8Y] JO SUO SWJO) PBOJ JO UONJSS SIY | 1
yaja.ng eesjes — eaqos
"}INSal B SB UN220 0}
A|@X1| 848 SUOISI||00 pUs-ieay
‘AemysiH
sAeq snqg sy} JO UOILI0| 8y} SUIMOYS a3eudIs ay} Suluiof speol Japasy au)
9AI108|ja404184 d)elidoidde Jo uone|elsu| e WwoJj saue| Suess|aode sy}
uonounl ayl wouy ag pPINoys Aj|eapl 1eym uo sAeq snq
90UBISIP 94BS B 0} SABQ SNQ 8Y} JO UOIIRI0IBY « | PaleNnlIs ale sAeq sng om] ay | 3y} Jo uoneao| snosadue( G
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway juawanoidwi 10} uoijepusawwoddy parsassng sisougelq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 88



2dueualulew paulelsng e

SJap|noys
Buiduey JBA0 alansouew
SO|0IYdA Se SU0IS!||00 sdn
-9|1d a|oIyaA-N NI ‘odIms

-9pIS ‘Joedwl-apIS ‘pus
-1eay JBA0-||0Y Ul PaAJOAUL
3U1aq S8|2IYaA JO XSIY

SU01108s aWwos Ul 3uiduey ale

pue sisuolow uiddelano Aq

papoJa Usaq aAeY Siop|noys
peoJ 3UllSIXa PaAlasqo wes)
VSY ‘uonipuod poog ut sl

sa8pa slop|noys

UON0a8S SPROJ PalelolIalep JO Jieday e Kemoa3eLl ed ay1 sealaym peos 3uiduey % 1IN0 UIOM ¥
"uo11ed0|
SIY3 1e AjaxI| ||e aJe suols|||od
sdn-a|id s|oIysA-I NI ‘edims
-9pIS Joedwi-apIS ‘pus
-leay ‘Uo-peaH ‘UaA0-||0Y
‘A|lsnosaguep ayeusn0
pue paadstano 0} 1sliojow
Su01108.Ip $92N1Ua A||eJauagd Juswugi|e
a1soddo ul oiyey 3uneiedss Aq Aeemagelned 1ysiedis pue 3uo| siy |
[enp e 01Ul UOI308S $S040 8y} SulAjipow Jo "9AIND
4o12.1$ 8y} Sulusi|eal Japisuodal ‘ainseawl [BOILBA 8)3US3 YIM 1y3iens
WwJa1-3U0| e se ‘paj|eisul Apealje sugis pue 3U0| e U0 SI We} enelusy uswiudie
salnsesw 3uiw|ed paads sy} 0} UOIIpPe U] « | 18JeSiely y3nodyl ydiaals syl | |eluozuoy ysiens pue uon €
150 |elpaway
alewixoiddy s3uipuiy
/s)yieway Juawano.dwi 10§ uoEpPUWLIOIIY palsasing sisougeiq/sisAjeuy pue suoneaasqQ A3nInSg  oN/S

944 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



awes sy} JO ddueUBUIBW PauIeISNS e
131U 1e AjigisiA 8dueyus 0] Spnis
pEOJ J0}eaul|ap BAI}08|484-0J18J JO UOISIAOI e
9|e s1suoow
daoy 0} sa3pa Aemagdelsed 1e 3uiyiew
peoJ a3pa AiolelqiA/a|gipne JO UOISIAOL] e

"sjulod 8uUISS040
uelsapad paleudisap Jo
90Ud1SIXa 3] YSI|ge1sa 0]

3|geuUN 4B SISLI0JOW BJ0Jalay]
pue 3|qISIA 10U aJe 3UISS0.0D
uelisapad Joj s3ue|n

"S1SLI0JOW 0] 9|qISIA
AjJes|o aq 10U AW UOI0BS
ay1 uoje sdwny paads
Uy} Jo swos ‘Ajleuonippy

‘pope; S| peoJ JO UOIIOSS UMO]

s3uiew

s3unjiew peoJ aAos|jal-041a4 Jo uonedlddy . 3yl y3noJyl 3upjiew peoy peoJ Jualsixa-uou/suipe ¥
‘suenlsapad Jo Alsjes ayi piendsjes
01 PaJapISU0d aq pP|NoYs (S)a3p1LIgl100}
B JO UOIONJISU0D ‘W) 3Uo| 8yl U|
'S3UISS040 uelsapad SuiisIXa Jo SIslojow
Ajou 01 sugis ajendosdde JO UOISIAOLY e
‘umol "UMO] 8U1 Ul suelsepad
ay1 ul suoneoo| ajeldoidde 18 s3UISS040 10} S3U0Z SUISS0JO pa1eUSISap S3U1SS0.0 ueLIsapad
uelisepad pasies payiew o UOISIAOI e Jo} uoisinold ou s alay | paleudisep ajes Jo yoeT €
peoJ 8yl 8UIsSoJD
suepisepad pue sisuolow
ujoq Jo} AjIqIsiA paonpal
sasned yolym guiyied
dpISpeO. ay] 0] pajeloosse
aJe SJuUaplooe a3yl JO 1SON
‘Remageried
2lnseaw C\_‘_OfWCO_ e se (uoneis 3yl JO Y1pIm BAI108M8 8yl
apIS peoy) sanuawe yum a19/dwod Aljioe} Suionpal AgaJay) siepjnoys SJ19pIN0YS 8yl Uo S%onJ]
3ujied yonuy AAeay peos-10 JO UOISINOIH « | Byl U0 yied syonuy Aaeay ay | Aneay jo Sujied ajesun Z
"UMO] 81 1N0Y3n0JYl POAISSQO ag UeD SjuawaroW | AN pPue uelisepad
9|geJapisuo) “Aep ay Jo sued a34e| Jo) peod ayl Suoje Suiyled pue Suiddols syonil yum Asng A|qetapisuod Si U0I108s Umol ay | 1
aljuad eegjes
150 |elpaway
alewixoiddy s3uipuiy
/syleway Juawano.dwi 10§ uoiepUWLIOIIY palsasing sisougeiq/sisAjeuy pue suoneaasqQ A3nInS | ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA {88



"Sjuswalinbal
USISep 198U 0} SS9J0B JO UBISOPaY

suBis ay] Jo 20oURUSIUIRLL PaUIBISNS e

sudis
sjeudoidde pue a1enbape Jo uoie||eisu|

uonounl ayl 1e dlyjed] Jo Uonezijsuuey?) .

"Juswalinbal

WG Wnwiuiw ayl Uyl ss9
J233e1S Y1IM U0I108S UMO]
ay1 1e uonoun( paiad3els
Jolew e sI aiayy ‘Ajjeuonippy

"Saue| 83ueyd paads ou aAey
1ey3 suonoun( peod Joulw
puUB S8SS$820B SN0JBWNU YlIM
P3PPI SI UOIJD8S UMO} 8y |

umo] eegjes
1e 1noAe| uonounl ajesun

S3UISS040 paleudIsap

9S9U1 Y3noJyl pue 0] SJasn peod ||e aping 0}
sudis arelidosdde pue ajenbape Jo UOISIAOIY «

"SU0IIBI0|

aleudoidde e sainies) | AN pPue s3uIssold
uelisopad paylew pue 94es JO UOISIAOL] e

sueLsapad 3umiy

PIOAE 0} 9AJIBMS B|JIYSA Se
Su0ISI||00 adims-apIS ‘1oedwl
-9pIS ‘pus-ieay ‘Uo pesH
‘UOISI||0D SUBLIISBPad JO 3SIY

"sJasn
peoJ Yy1oq Jo} Snotaguep i
sunjew ‘sspow podsuely
PasLIOJOW PUB | AN 40J SauE
JO uoneJledas ou 0s|e Sl alay |

"IN0 payiew
uasqg aAey sjulod SuUISS0JO
PaleusdISop OU ‘UoI}ISS
UMO} a8y} 3uUo|e sjuswarow
LINN pue uelisspad Jo
aouasald Aaeay syl a1dsaq

sjulod 3U1SS0J0 ueLiSapad

9jes pue sanljioe} | AN
O uoIsinoid a1enbapeu

suolsI||0o sdn-ajid a|oIysA
-NN ‘pus-ieay ‘adims-apIS
“1oedwi-apIS ‘Uo-peaH ul
POAJOAUI SB|DIYBA JO YSIY
"peoJ 8y} Ss040

Kayy se so|o1yan AQ paxoouy
Bulaq suelsapad JO SYSIY

150 |eipaway
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

964 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



S0UBUSJUIBLWU PaUIERISNG »
UOI103S SPeO0J PaleIoli1ap Jo Jieday

SJBp|NoYs
3uiduey JoA0 aiAnsoUBW
S$8|21YaA SB SU0ISI||00 sdn
-9|Id 9|oIysA-I NI ‘edims

-9pIS ‘Joeduwi-opIS ‘pus
-leay U9A0-||0Y Ul POAJOAUI
3ul1aq S3|21YaA JO YSIY

SU0I109S aWoS Ul 3uiduey ale
pue sjsiiojow 3uiddelano Aq
Pap0Jd UBaQ dARY SJapINoYs
peos SUiSIXa PaAIasqo weal
ABMING Y1 ‘UoIIPUOD POOS Ul
S| Aemagdellied ay) sealoym

so3pa sIap|noys
peos Suiduey 7 1IN0 UIOM

"8|geqoJd ||e aJe suoIs|||0D
sdn-a|id 9|21ysA-I NN ‘pus
-leay ‘adims-apIS ‘1oedwll
-9pIS ‘UO-peaH Ul PBAJOAUL

3u1aq S8|01YdA JO ¥SIY

"9pIS puNog IqoJIEN UO Saug|
a3ueyo paads 1o} uoisiroid
OU Sey pue pazijpuueyd

jou sl uonounl ay |

150 |eipaway
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA [FS¥



"uonoun(

yejeqey
0} elungiy "saue| Jauul ay]
W04 SHIOM
JUBLISOUBYUT 3uisn sisuoow 01 Aje1oadsa
f1eles 31U Je 9(qisiA AjpJeq
fousgiaw3 43 90 1y3iw As] JornemoH
3ul08uo 18 AJIgISIA @0UBYUS 0] Sade] 9AI109|1810.184 "slalieq yselo Assiar
2y} Japun yum wayy Sumijaured aA0s]1oJ0418] Ylm MaN Buisn pajesedss ale sJalleq yselo Aeslor
passalppe aq 0] SJaleq Yselo Assiar maN ayl Jo unuied e D1JJBJ] JO SUOIOBIIP OM] BY| | MON UBIPSW dAI103|J8J-UCN 2
(Remagellied
[enp e 0lul sialIeq ysel) Aasier maN Suisn saue| Jo uoneledss pue uluapim Aemadellied) UONONJISUOD Japun Sem UON0as ay | 1
uem 3ueyaeg — agplig JaAly ojo
ysiu je
93plig 8y} 8ulsn s1slI0lo0W 0}
Ajleroadse paezey e sjussald Sjuswinge
"9pIS JBYle Uo sjuswinge a3pliq ayl uo sugis SIy| "8uIssIw aJe syuswinge 93plg 8y} uo sudis
JoyJew piezey aA1}08|§940J184 JO Uoiie|BISu| e 9y} U0 su3is plezeH JoyJew piezey SuIsSIA 2
"SUOISI||00 adIMS-3pIS
pue 10edwli-apIS ‘pus-leay
‘U0 peaH USA0-||0Y JO YSIY
"aue| 9|3ulIs e OJUl 83JaW
J1eJ] JO SBUE| Z Se 101)}U0D JO
Msu ysiy sl aayl ‘Aemagellied
ainseaw | |BNP 8yl Jo uoneuiwls) idnige
wJal-8uo| e se apis eegies spiemoy a8puq |/ cozowm_w_mooowwc_wwkw_y\,\wrwwomwm
S} 3sed BuE| BUIGUII 3} BUIPUSIX® PUSi] Ay se paads Jano 0] pus) "9AIND |BluoZIIoyY
(Pe0J moJJeu) 83plq JO 80UB)SIXs JO SJsHojoW S9pIS Yl0qg UO S8[oIYaA pue (3es) |eoIUBA 4log e
ulem 0] susis uluiem a)sinbal apinoid e IS 1210p(3 8y} woy 58piq Uuo Payeso| sl 88plIg ay |
SOUEJSIp 8jes e Je pue Jaary ojopy Suiyoeoidde
BSJISA 82IA pue Aemadeldled 9j3uls e 0} |enp uaym Aemagellled a|Suis e "BSJOA 90IA pue
B WO0J) UoIISUel 8yl Jo sisuolow 3ulAjiiou oJul Aemasered |enp ay) | Aema3ellied s|suls e 0} |enp
SUBIS aAI108|4a40418J ajeldoldde Jo uolle||eISU| o JO pus 1dnige ue sialey] | e wod UonIsuel} snosagueq 1
agpuig 1anly oo
1so0) |elpaway
ajewnxo.ddy s3uipuly
/syieway Juawanoidwi 1oy uonepuawoaay paysassng sisougeiqg/sisAjeuy pue suonealasqQ AaaIng | oN/S

984 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



3|2IYaA
ay1 ysnoyy 3uioaid pue
s|iedpiend Suipniioid oul

3ulwel 9|21YSA JO %SIY »
uswuequa y3iy uo

JOAO BUI||OJ BIDIYDA JO YSIY o
‘Oljjed} Jo uoroalIp
spJemo} ulpnJiold sa3dpa
dieys pue pasodxa
S3UISS0JO SaIN1oNIIS
a3eulelp 3ulpn|oul seale
|BD111JO Y3| dARY S|leJpJend
padewep pue uoleullLd]

JUOI1108UU0D |IeJpiend SUOIAN e
"J00S Ul PaJaA0d sjlel

‘poddns |1eipiend yeap
S|leJpiend pajeulwlal

pue palosuu0d AISUOIAN «

uoIoUN( Yeleqey
SU0I108S JuauUBRqWS
0} efunqry
ysiy uo sjiespiend SUISSI|A o
W04} SHIOM
juswiadueyul s909(d
A10JeS J4BIU Je AUIQISIA 20Uy O jujed | PUS BUISSILL LM Siig pJens
foueSiow SAIJ0R|SR) 0J18) UNM BLUES BU} JO Bunuied | 0P POASOL PUE c_mw.r_\w__ M
dujosuo siojesullep | sguIssold a8pliq Lo Ajjeroadss S90Ud)
ay1 Japun pue sadald pus yim a19|dwod sjieipiend PUE SUOIJBI0| |BIOASS Kajes pa1osuu0d A|Suoim
passalppe aq 0] yeaM pue Uay0.q JO Juawaoe|dal/ieday e PaAJBSqO Wea)l AsAIns ay | pue padewep/3UISSIA 2
SU0N08s dwny peoJ ay] Jeau paaIasqo SumnJ a1l Yiim poos AjJIe) I 92BLINS peo.
3y "S9AIND [BOILSA pUR |BIUOZIIOY APUIM JO UOIBUIJUIOD SAISS322NS JOJ UMOUY puB snoJayodeal] si Aeemysiy ayi Jo uonoss siy | 1
uonoas efunqry — dweg nsy
"0] SOAjpSWBY]L
asodxa Aay) sia3uep ayl
JO SNOIAIIQO SISIIOJ0W 0}
sjonpoJd pue sajem Jiayl
||9S 0} Sainseaw Suiw|ed
SOIIIOYINE JUBAS|a) BU} AQ JUBWSIOMS YlIM paads sy} Jo adelueape
paluedwoooe Sia3uep syl U0 UOIIBZINSUSS U9 e} 9ARY SISPUBA BWOS | SIOPUBA AQ 1USLIYDBOIOUT €
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway Juawano.dwi 10§ uoEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA {89



pajuawaldwi 3ulag

Aualind — ainseaw WJa)-3U0| B Se SU0Ij0aJIp
a11soddo ul oiyjesy Jo uoneledss 01 3uljjenq e
pajuswalduwi 3ulag Ajjuaiind —UoI}08s
auoJud-1uapiooe ayi 3uoje Aeemagelred

punNog NUNyeN Uo Suolledo| 2I381e41s 1e
sau0z Jes|oydwel adeass Aouadiewa/dwel
%onJ} Aemun. ajes peoJ-4o JO UOIIONJISU0)
SO10US3E JUBLISDI0IUS MEB| YIIM UOIBIOgR||0D

sugis Suluiem
Jaylo pue 3upjeusa) ON, 10 uone|eisu|
Aemagelied punog nunyeN uo sduis sjquind

SUOISI||0D
sdn-a|id 3|21ysA-I}INN U8A0
-]j0J ‘edims-apIS ‘1oedwi-apIS
‘pus-ieay ‘Uo-peaH Jo ¥Siy

(Jlom se aug|
ansoddo pue sue| 3uiquiio
uo depano aignop) aidiosip

aue| anJasqo Ajaieq os|e Asy |
‘A|Isnosaguep

pue A|SSajaied a)BUBAQ

poaads JaAQ e

:0] pud} SUONJBIIP

y10g U0 S8|21YaA uoisday)

Suljeaymaal)
pue 3uyeuaA0 snoseguep

"9'1 SaJnseaWw 3ulw|ed paads JO UOIIR||BISU| » pue uem3ueyoes usamiag pue ssojaied ‘Suipaads ¥
suoIsl||0o sdn-ajid
3I2IYBA-INNIA ‘pus-ieay ‘adIms
-9pIS Joedwl-apIS ‘uo-pesaH
Ul POAJOAUL SBIDIUSA JO MSIY
"pPeOJ BY] SS0JO
Aayy se sajolyan AQ paxoouy
Bulaq suelsepad JO SYSIY
"payJewW usaq
10U OS|e 9ABY Pa1ONJISuU0D
SUES 3 JO 80UBUSJUIEW paulelSng « 48PUN  SUOROSS  paje|duwio)
31U je AyjigisiA @dueyua 0} Spnis pUEY
PEBOJ J0JEBUI|OP 9AI109|§8J-0418J JO UOISINOI] » | 1B ANIQISIA 9dUBY O} Spnis
Yoje sjsuojow | PEOJ J0jeaulap 9A1}08|)a1-0118i
daay| 0] SeSpa AemeSerieo je Suppews | OU SBY UORJSS “Ajjeuonippy
peos a3pa Ai0jeiqiA/a|gIpNe JO UOISIAOLY o Jledal a1inbai pue Suipey
sade] pue | sl Supjew peod 3unsixa eyl s3ujiew peod
S3UIjJewl peoJ aAI308|J8l-0418J JO Uoledlddy « | PaAJESqO  wes)l AsAng 8yl 9AI}03|JJ-uou pue 3uipe- €
1s0) |elpawdy
ajewixoiddy ssuipuiy
/s)yieway Juawano.dwi 10§ uonepU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoneaasqQ A3nIng  oN/S

©0% SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



BWES 2yl JO 0URUSIUIBW PAUIRISNS »
UOISIA 1y3Iu 8dueyua 0] SpN1s
PEOJ DAI109]J8J 0418 JOJBBUI[SP JO UonEe||BISU|
e sisuojow
doaoy 0] sedpa Aemadeliied 1e 3uiiew
peos a3pa AiojeiqiA/a|gIpNe JO UOISIAOLY o
Jlj4eJ} UIUBAIp pue
y3noJy} Jo JuswaAow ayl aping 0} ssulylew
peOJ 9A1108|§8J-04184 peoJ Jo uonedlddy .

"pPeOJ BY] SS0JO
Aay1 se so|oIyaAn AQ paxyoouy
Bulaq suelsapad Jo SySIY

SUoISI||02
sdn-a|id s|o1UaA-I}INIA ‘PUS
-leay ‘adims-apIS ‘1oedwll
-9pIS ‘UO-pEaH Ul PBAJOAUI

3ulaq S3|21YaA JO ¥SIy

"slasn peod 8yl apind

01 A|3uIplodoe pajeaulap

9g pInoys saue| ay |

‘pape} Aj@19|dw oo

1sowie aJe sa3pa oyl 1B
Ajleroadse s3uiew peod ay |

s3uiJew peos pape4

eueyQ-equeN

wesSesey] — ellesewelN — eueyQ equiey — W3O

Kemagelied urew
3U} WOJJ paAOW BJe SIOPUBA 83U} 1Byl 8Insua
0} S9I1JOYINE JUBWSI0MUS MB| YIIM UOSIEIT »

'SU0ISI||00 sdn-a)id 3|2IyaA
-INIA ‘pus-leay ‘adims-apIS
‘1oedwi-apIS ‘Uo-pesH ul
PBAJOAUL SBIQIYBA JO YSIY

"S8|01YaA AQ payo0ouy
BUIaq SIOPUBA JO SHSIY

"sJasn
peOJ JaUl0 pue SaAjasWay}
01 Ja3duep e 3uisod Agalayl
‘PEOJ B JO S|PPIW BU Ul
Bulpuels a|Iym sistiolowl
SulnoW 0} Sasem 3ulj|as ale
pue peoJ 8yl papeAul aAey
SJOpUBA ‘papiroid usaq
aney sdwny paads alaym

Kemagellied ayl 0Juo
SJOPUSA JO JUBLIYde0IouT

1509 |eIpawady
ajewixoiddy
/S)ieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougelq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA B61



Juswyuequwa pado|s desls

"OAND
[eluozZIIoy 3uluJny Ya| 8yl 1e
Ajleroadse aue| punog NWNSIY
ay1 Jo SH1 8y} uo sadojs
daa)s yum Juawyuequia

Y3y e uo pPa1oNIISU0D

Juswijuequa ysiy uo sjiel

ay] UO S|ieJ piend/saoua) A18)eS JO UOISIAOL e u9aq sey peol ay| | pJend/seousy) A1ajes Jo yoe ¥
"SauU0z 3UISS040 8yl yoeroudde 'sAeq snq oy}
Aay1 se 3uneis|edoe WoJ) S1S10jowW JuaAsld 0} JO SJU04) Y10g U0 papiroid aq
s3U1Ss0J0 ueLsapad ayl pue sdwny duiw|ed pINoys s3uissoJo uelssepad
paads ay] usamiaq sdLiis ajquinJ JO UOISIAOIY e ‘sSSauUBAIl0aye Jay3ly J04
0} sjulod BuIsso.o uel)sepad e spnis peol apIS U0 UO dU} 0} apell
9AI]09|Jal 041l 0]Jeaul|ap JO uolle||elsu| e us3q >_CO sey \Amo_ snq |eoo|
"sAeq snq au1 Jo apIs Jayld uo (pasiel) ay1 Jeau s3u1SS0JD uelysapad S3U1SS040 ueLsapad
S3UISS040 uelSapad payJew JO UOISIAOL] e pasieJ Jo} uoisirnoid pa1eudISap JO 3oE €
SuoISI||02 sdn
-9|Id 3|2IysA-I} NN ‘pus-ieay
‘adims-apIS ‘1oedwi-apIS USA0
— 110y ‘UO-peaH Ul PSAJOAUL
3U1aq S8|2IYaA JO ¥SIYy
"S1SIX9
1011JU0D 3|2IyaA-ueLISapad
papiroid
U938 10U JoABMOY aARY SUBIS
a1IsInbal Jay10 pue s3uISS040
uelsepad ‘sdwiny pasds
S910USSE JUBAS|D) ay} Suimoys a3eudis peoy
ay1 AQ suwi| paads a8y JO JUBWBIOUT » "UOIN09S
"SUBIS BAI108|j8J0J18) @1eudoldde ay1 4o} papirold usaqg sey
JO 9oUBUSIUIBW PBUIBISNS PUB UONE|[EISU| « |  Udy 0G 10 udIs Jwi| paads Su8IS peoJ ajenbapeu| 2
1s0) |elpawdy
alewixoiddy s3uipuiy
/syieway Juawano.dwi 10§ uoiEpU3WLIOIIY palsassing sisougeiq/sisAjeuy pue suoijealasqQ Aaning | oN/S

©24 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



suoI109s
peos pajelolalep/pasewep Jo Jieday

"JOAO ||0J
01 Aj2)1] 818 pPEOJ BY] JJO JodA
1Y3IW 18yl SO|2IYSA ‘0S 20N

‘Aemadellied aAlj0a))e ayl
guionpad Aj|enjusas apols 0}
A1o31| 8Je sa3pa auy} ‘awily Yim

"sagpe

peos 8yl woJj doip dieys

e sl aiay} ‘A|suninsay il e
UO PaldNJISU0d Useq sey
24N10NJ1S JuswaAed peoJ ay |

slap|noys peol suigueH

salouagde
1ueAd|al 81 AQ SB|NJ D1jjBJ] JO JUSWIBDIOMUT »

Sl 0} SIsuojow
Jay10 pue saAjpSWaY}
unoalgns apis 3uoim ay} uo
9ELBAO pUE a3elUBAPE 9% B}
SIBPI BPOGEPOg BUIOS 1By}
POAIDSQO USa( Janamoy sey

"a1n04 a8yl SulA|d syonuy
Aneay 01 Alljigels aplaoid 0}
pauspIM Uaaq aABY YJ1a11S

ay1 8uoje siepnoys ay |

slapu
epogepoq Aq A|jeioadsa
3ureusno snoJagueq

"Juswiuequia
ysiy ay1 umop 3uljjot [043U0D
950| 1Y3IW 1By} S8I2IYdA JO
ysu e 3uisod spew uss(q
sey s|leJ pJeng/saousy A1ajes
J0J UOISIA0ID OU “JOASMOH

1509 |eipawady
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILLOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 68



$aInjonJis agdeulelp
3yl punoJe uolieiadan Jo 3ulies|d Jeingay e

SHBAIND

‘Aloeded aA1108))o

J1ay1 8utonpal sonseld Aq
pad30|0 Jayuny ussqg aAey
Wayj JO ISOIN "S||EANO pauliep
Aj4ea|d ou 3uiAey SUBAIND
SS900R pUB SS0JO YIIM 18|}

ay] JO uoney|is-ap pue 3ulues|d Jen3ay A||esauagd si ulelsa) ay | $24N10NJ1S adeulelp payIS ¥
papiroid
8ulaq sAeq snq audsep sauoz
paleudisep uou e siaguassed SU0IeJ0| pajeus|sep
4o doup pue dn xyoid 0} pus) -uou 1e siasuassed Jo Jo
Solouade JueAslal 8y} AQ JUSWB2I0MUT yolaJ1s sy} suoje sniejelp Suiddoip pue dn Suiyold €
"aA108|48) Ajoienbape
10U 2Je S83pa LBAIND By] 18
‘sade] aAI109|1810.184 s1sod Jaylew ‘uonippe uj
. yim wsyi wCE_USc_mm_ m>:omc80%8 ytim ‘SUIssIW aJe S3UISSOID
se3pa 1aAIND ay] 1e s1sod Jeylew Jo Sunuied e uewnsepad pue sdwny
SUSIS aAI}08|4840418J ajeldoldde 8ulweo paads Jo soussaid
]O 80UBUBJUIBW PBUIRISNS PUB UOIE|[BISU| » 3y} SuIMOYS Su3Is peoy 93eusIs peoJ ajenbapeu| 2
SWES 8yl JO 90UBUSIUIBW PAUIBISNS awin
PEOJ BAI}08|J8J 04}2J J0IBBUIIBP JO UOIE|BISU| wﬁ L0 SBUIEW ‘A|[2UOIPPY
uaje sisuoow .
deay 0} so8pa AemaSeried Je Suiiew slesn peos opin3
peoJ a3pa AlojeiqIA/a|gIpNe JO UOISIAOIY e 0} UOp 89 0} mum.mc SOUEl
9y} JO UoieaUld "1UBISIXd
Jljjeu} SullaAIp pue -uou ale sgujiew peol
43noay) Jo JuswsAoW ay) eping 01 sdupjiew 98pa o) a1oym papey ale
PEOJ 9AI109|J8J-0418. peod Jo uonedlddy « s3uijJew peoJ ueipaw ay | s3uiylew peos pape 1
longey
1509 |elpawdy
alewixoiddy s3uipuiy
/s)ieway juawanoidwi 10} uoijepusawwoddy parsassng sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

©44 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



"SU0IIeI0|
3Jes 1e sjulod SUISS040 9)es [RUONIPPE 9PIAOI] e

"SUOIIBD0] 1S9q pue

21381eJ1S 18 3UISS040 UeLISapad JO UOISIAOIH
UMOP MO[S 0} SISLI0JOW UoIINeD

0} Usamiaq Ul sdiis 8|quunJ JO UOISIAOL] e
s3u1Ss0J0 uelsapad ay) pue sdwny

"(dwny jusnbasgns

ay1 Suiyoeoudde uaym pasds
JBAO 0} pual y3IW SISLIOION
‘uede pauoliels Ajapim ale)
"1e peoJ 8y} ssolo a|doad
Auew asaym juiod |esiuad
Jajua0 19yewW 8yl Wodj pue
uede Jej aJe ‘sdols sng
papiroid WOy Jo Je) aie
sdwny paads/s3uIss0Jo

S3U1SS0J0
uelisspad pue sdwny
3ulw|ed paads usamiaq

paads ay] usamiaq sduis ajquini JO UOISIAOIY e uelsapad pasiel Jo 3ulS s3uroeds jueoliugIs /
sogpa peod pag3ns 3unealo
apoJa 01 A|ay1| ale Ayl
‘s9s50.1304d BWI] SY ‘|9A9)
punoJ3 |ewJiou ay} pue sagpe
SUOI108S PEOJ BY} Usamiaq adualayip
peoJ pajelolslap/padewep Jo Jieday e 1ySlay uediIugis e sl aiay | slap|noys peoJ suigdueH 9
2INseaw W.sl-3u0| B Se JljJeJ} |BO0| 9AISS "S95S8008 O} 0jul SUIIXD
01 Aemy3ly ay1 0] Saue| 82IAIBS JO UOISIAOI e pue Aemysiy sy Suiuiof
Aioyiny sjsuojow yioq o1 piezey
oy} Aq pasiaedns aq 0} Juawidojarsp Aiajes e Buisod pauinbau se
Jadoid pue pajj03uod 8q PINOYS SS900. saue| Buisueyd pesds saey
. 10U 0p Aemysiy ulew ay}
JO uoIsinoid ‘o1y4eJ) |BOO| pue y3noayl yioq X
BUIAJIBS peOJ MunJy [euolieulalul ue 3ulaqg SIy | BUIUIOf $355900Y "SUBLISOPad
. _ _ P SUL e pUE S[2IYaA 410q JO suonounf
$9SS900R JUSWBAOW JUBDIIUSIS B YIM au} je saue| Suisueyd
3yl 01 seue| a3ueyo paads SUIpINOId « | ASnQ AjjeJausd S| aJjusd ay | paads Jo uoisiroid Uop g
1s0) |elpawdy
alewixoiddy s3uipuiy
/s)ieway juawanoidwi 10} uoijepusawwoddy parsassng sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 68



'sadpa peoJ pa3ddni 3unealo
apoJa 01 A|y1| ale Aayl
‘s9s504304d BWI SY “|oA9|
punoJ3 |eWJIOU ay] pue sagps

SUOI108S PEOJ BY} Usamiaq adualayip
peoJ pajelolslep/padewep Jo Jieday e 1ysiay ueoiIugis e sl alay | slap|noys peoJ suigueH ¥
SLIBAIND X0Q/88p1iq
3y} 1e su3is JayJew piezeH
9BpLq 3} 1 SUBIS "BuIssiw ale s3UISS0JD
JoyJew piezey aA1}08|§9404184 JO UOIIe|[BISU| uewysapad pue sdwiny
SUBIS 9A1108|4840418J dleldoldde uiwed paads Jo aouasald
JO @dueULBlUIBW PBUIRISNS puR UOIIe||BISU| ay1 SuImMoys su3is peoy a3eugdIs peos ajenbapeu| e
BWES 8y} JO adURUBIUIBW PBUIBISNS
UoISIA 1Y3Iu 8oueyuS 0} SpN1s
pEOJ BAI108|J8) 0J413J J0BBUIBP JO UOIIe|[BISU|e
Lo SISLojoW "sJasn peoJ ayl aping
doay 01 sa3pa Aemadellied 1e Supjiew 0} AjSuIpJod2e pajeaul|ap
peoJ 83pa Al01eIqIA/B|gIPNE O UOISINOIY e 9Q pInoys saue| 8y |
J1)jel1 SurUsAIp ‘pape} Ajg19|dwod
pue ysnoiyi Jo JuswaAow aping 0 s3unpjew 1sowl|e aJe sadpa ayl 1e
pEOJ BAI108|}84-04184 peOJ JO uonedlddy « | Ajjeroadss s3uiylew peol ay | s3uilew peoJ pape4 Z
"(dwny uanbasgns
ay1 dulyoeoidde uaym paads
SUOIROO| JBA0 0] pual 1y3iW SISLIOION
0Jes 1e sjulod BuISS0I0 9JBS [BUOIIPPE SPIAOI] e ‘yede pauonels Ajepim aie)
] ‘1B peOJ 8Y] $S040 9|doad
SUOIB0| 158G pue
Auew ajaym uiod [eausd
21391841S 12 3UISS0JO UeLISapad JO UOISIAOL] o
J21Uad 19yJeW 8yl WoJ) pue
UMOP MO[S 0} SISLI0JOW UoIINed vede Jej aJe ‘sdojs sng
0} Usamiaq Ul sdiiis ajguunJ JO UOISIAOL] e papiroid Woly 1o Jey e
s3u1ss040 uelisapad ayl pue sdwny sdwny paads/s3uisso.o
paads ay] ussmiaq sdi1s S|quINJ JO UOISINOIY e ueriisepad pasiel jo 3unig | s8uissoJo uelsepad ajesun 1
npuajy
1s0) |elpawdy
alewixoiddy ssuipuiy
/s)ieway Juawano.dwi 10§ uoiEpPU3WLIOIIY Pasassng sisougeiq/sisAjeuy pue suoneaasqg A3ning  oN/S

©65 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



apeJs3 1e peo
a1 ss0J0 a|doad peajsul pue
pauopueqge 3ulaq a3plig 1004

‘Jano 3ul||ey
pue 3uiddul gMmd/uenisapad

apeJ3 1e

$S040 pedISuUl pue 93p1IgI00)
papiroid 8y} 8sn jou op
suelisapad ‘papiroid ussq
Sey 93p1igio0} e seatsaym

(samd)

SolH|IgesIq Yim suosiad Aqg
asn 4o} |eonoesdul Way}
sunjew daals Ajpwaixs
ale punoJ3 ay1 3ulyonol

(samd)

Soi{|IgesIQ Ylim suostad 104
JusiusAuodUl AlYsiy wayl
3unjew daals Ajpwalixe ale

"Jusipel3 Jamo| e 0} sdwes ay} Jo U3ISop-aY e sdwey 1xa pue Aug | punos3d syl 3uiyonol sduwey Z
"selousge "98p1Ig 8y} Mojaq apesd
1UBAB|aJ 8] AQ JUBWIBDI0JUS pue 83PLIg100} 16 PeOJ B} S04 AjLIRIIGIE O]
S} SN 0} PasU B} UO UONEZIISUSS = 1do peajsul oym sea0] 8y} Aq
apeJ3 1e peoJ ay1 BuUISS0JO W04} | JUBPUNPaJ paJapual usaq sey 23p1ig1o0; e Jo 80ussald
suelsepad jusAaid 0} UMO] eliesewleAN 1e Ing pals|dwod usaq Ajjusdal 3y} J18g|e sueLsapad
SJallieq/saous) Alajes uelnsapad JO UOISIAOI] » sey 93pLIq1o0y) |991s 10 8UISS040 BjBSUN 1
eliesewelN
"slasn peod 8y}
0} Sl e syuasald os|e slopl
epogepog pue Ss)sLo1owW Yyioq
AQ Bunyeusno snotadue(
"JUBDIIUSIS 8})Nb S|
Bale 8yl Ul aWN|OA D1iel} syl
$J221JJO JUSLISDIOIUS MB| UYIIM UOIEIOGR||0]) o Je1 SUNOU SISLIOOL MO|jal
sdwny 3uiw|ed Se ||em se suelsepad 01 Ysu SuIyeusA0 snoladuep
paads ay] usamiaq sdiiis a|quind JO UOISIAOIY e e 9s0d s)suiojow sulpsads pue s)sliolow 3ulpaads g
150 |elpawdy
alewixoiddy s3uipui4
/syleway Juawao.idwy o) uoepuUWILOI3Y paIsassng sisougelq/sisAjeuy pue suonealasqQ AanIng | oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA F6#



awles ay} Jo adueudlUBW PBUIRISNS
UOISIA Jy3Iu 8oueyus 0] Spnis
peOJ 9A1108|}8) 0J18J JOJRaUIaP JO Uolie||elsul e
Jole sjsuojow
daoy 0] sedps Aemagdelsed 1e 3uiiew
peos a3ps Ai0jeiqiA/a|gIpNe JO UOISIAOLY o
dljyel} SUILIBAID
pue y3noJayl Jo JuswsAoW apInNg 0} s3ullew
PEOJ BAI108|J24-04184 PeOJ JO uonedlddy

‘payJew Alues|o os|e

J0u aJe sdwny paads pasiel
3y ‘pape} sey saue| sy}
Bunesuliap ssuiew peoy

guilew peol pape

PeOJ 8y} SUISN WOJJ SIOPUDA J13p 0]
S310Ua3e JUSLISJ0JUD MB| UlIM LONRIOCR(0D) «

MOY 10 UONBLIRODY

suelsepad

3UmIY PIOAB 0] BAJOMS
9|0IYdA SE SU0Is|||00 adIms
-9pIS ‘1oedwi-opIS ‘pus-ieay

191jjuod
3]01UaAASI[OAD-UeLISapad

UMO] 8Y] UIYIM JusLiaaow
Jenalyan Suiqiyul AjaAizoaye
pue Ajajes Jiayl Suysu

SABM ¥ |BM/SBUE| BDIAISS

Se pasn ag asimIaylo

PINOYS 1BYym UO Saiem 1oy}
[|I9S pue Ae|dsIp SIOpUBA

SIOpudA AQ
sAemyj|em pue saue| 92IAI8S
3y} JO JusWYoe0IOU]

suolisinoid A1ajes usidiyns
pue 3uoeds molieu YHm S|ied JO UOISIAOI] e

"MO| 00] 94
s|led 83plig 8y} 18Y] SUIBOUOD
aJe alay) ‘uonippe uj

"UsaMIaq 9| aJe

saoeds uado eyl yons adie)
AKueoniugdis si sjies a3plig ayl
usamiaq 3uloeds |BoILBA By |

S|ies a3pLq
31 UO suJaouod A1ajes

150 |eipaway
alewixoiddy
/Syieway

JuswaAo.idw 10} uolepUSWILOI3Y palsassng

sisougeiq/sisAjeuy

s3uipuiy
pue suonealasqQ Aaning

ON/S

©84 SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA



"ge|s 8]940U00
2|gelns e Suisn uonoas pagewep ayl

"ysnous Ajies pasiedal

jou aJe Asu} JI sulelp ayl ojul
[le} pue duy Jysiw suelsepad
20UuIs pJezey Aisjes e sasod
SIYL "umo} syl Ulylim uoljoss
e 1e pagdewep usaq sey
agdeulelp Jajem WI01S oy}

syied 100}
/SYoeJ] 81942 8Y1 UO sulelp

uioe|dal AQ ulesp Jalem WIOLS 8y} JO Jleday U0 3ULIBA0D 818J0U0D BY | Jalem wJols pageweq Z
BWES 8y} JO aduUBUBIUIBW PBUIBISNS 108N PEOJ |[€ 0] S(ISIA
sislioow 9Q 10U 1y3iw asay| "sejod
lle 03 Aujiqisia Joj syysiay sjendoidde e susis 8unys| 199.1s ay) uo paoeyd o8eusls
9AI108|JaJ04184 dledoidde Jo uone|elsu| e u9aq aAeY SUSBIS pPeoJ B80S peos paoe|d ABuoip 1
1s0) |elpawdy
alewixoiddy ssuipuiy
/s)ieway juawanoidwi 10} uoijepusawiwoddy parsassng sisougeiq/sisAjeuy pue suoneaasqQ A3ning  oN/S

SURVEY REPORT ON PRIORITY BLACK SPOTS ALONG THE NORTHERN CORRIDOR ROUTE IN KENYA 69



6.5 Appendix 5: Selected Site Observation Photographs

Kibarani — Makupa Causeway

s L ' : o

Figure 5: Site management concerns at the ongoing footbridge
construction (Unsecured excavation)

- =Ty B s L Sl b )
R P s - e — - . ,
= — - Figure 6: Dangerous pipe outcrops along Makupa causeway. Note the

close proximity between the carriageway and railway line

Figure 4: Insufficient turning radius for heavy trucks at Makande Figure 7: Absence of a barrier between the road and
Junction railway line posing a safety hazard to pedestrians.
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2. Bonje Area

3.  Maji ya Chumvi

Figure 8: Faded road markings Figure 11: Bleeding road surface

Figure 12: Deep open drains too close to the carriageway

Figure 9: Successive combination of horizontal and vertical curves

Figure 10: Picking up/dropping off of passengers at non-designated Figure 13: Damaged safety fences/guard rails

locations (no provision for a bus bay)
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4. Emali - Pipeline 5. Ngokomi - Kalimbini

Figure 14: Unsafe configuration at Emali/Oloitoktok Junction
Figure 17: Kalimbini area (Long and straight stretch with a
slight descent from the Nairobi side prompting motorists to
overspeed and overtake recklessly)

Figure 15: Lorry exiting towards Oloitoktok from the A8 Highway
(note the skid marks indicating difficulties when making the turn)

Figure 18: Ngokomi shopping centre (Long and straight
stretch with gently sloping approaches on either side)

Figure 16: Long and straight stretch along Pipeline area. Faded
road markings at the stretch also observed
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6.  Gitaru - Rungiri 7. Mukinya — Migaa — Sobea — Salgaa -

Sachangwan

Sobea Junction

Figure 19: Dangerous location of the Nairobi bound bus bay

Figure 22: Heavy truck joining the A8 Highway from Njoro (note the
narrow turning radius).

Figure 20: Encroachment of the road reserve by vendors/hawkers
Figure 23: Matatu joining Eldoret bound traffic from Menengai

Figure 24: Lack of a provision for an accelerating lane for Eldoret
bound traffic from Njoro

Figure 21: Rushing pedestrian crossing at a non-designated location
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Salgaa centre

Figure 25: Heavy trucks parked on the shoulders effectively
narrowing the carriageway and impairing visibility for other
road users

8. Molem — Namba Okana — Nyamasaria —

Kasagam

(Namba Okana area)

Figure 27: Faded road markings at a pedestrian crossing

Figure 26: Hawkers/vendors selling their products on the
carriageway around Sachangwan area oblivious of the safety
hazards

Figure 28: Hanging road shoulders

Figure 29: Missing safety fences on a high steep-sloped
embankment
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Rabuor Area Nyamasaria town

Figure 30: Dropping off/picking up of passengers at
non-designated locations despite provision for a bus bay
a few metres away

“THE PRESIDENU Y
Isslsnm COUNTY
COMMISSIONER

150 DAVISION
S hoaa ot I fehet VAR

Figure 33: Pedestrian dangerously crossing the highway at grade
despite provision of a footbridge

Figure 31: Silted/blocked access culvert

Figure 34: An abnormally steep ramp on the footbridge
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