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The following forcign cxchangc rate is applicd in the study: _

US$ 1.00 = 72.2 Ksh = 3.61 K£ (as of July 1999) ~




PREIACE

In response to a request from the Government of the Republic of the Kenya, the Government
of Japan decided to conduci the Study on Rural Roads Improvement in Western Kenya and

entrusted the study to Japan international Cooperation Agency (JHCA).

JICA selected and dispatched a study team headed by Mr. Kiyoshi Yasukawa, and which
consists of Pacific Consultants International and Construction Praject Consuftants, Inc, to
Kenya three times between March to October, 1999, In addition, JICA set up an advisory
commitiee headed by Mr. Motoo Fuji, the Ministry of Construction, which examined the

stiedy from specialist and technical points of view

The team held discussions with the officials concerned of the Government of the Republic of
Kenya and conducted the field surveys at the study arca.  Upon returning to Japan, the
study team conducted further studies and prepared this finaf report.

I hope that this report will contribute fo the promotion of the praject and o the

enhancement of friendly relationship between our two countries.

Finally, I wish to express sincere appreciation to the officials concerned of the Government

of the Republic of Kenya for their close co-operation extended to the study tean:.

YReS

Kimio Fujita

President

Japan International Cooperation Agency



December 1999
Mr. Kimio Fujita
Picsident
Tapan International Cooperation Agency

Tokyo Japan

Dear Mr. Fujila,

We are pleased to formally submit herewith the final report of “the Study on Rural Roads

Improvement in Western Kenya™,

This report complies rural roads improvement and maintesance plan in western Kenya

including a feasibility study on the high priosity roads as long as 100 km.

We owed a lot to many people for the accomplishment of the Study.  Firsl, we would like
to express our sincere gratitude and appreciation to all those their kind assistance and co-
operation to the Study Team, in particular, relevant officials of the Ministry of Roads and

Public Works, the counterpart agency.

We also acknowledge all the officials of your agency, the JICA Advisory Committee,
Embassy of Japan in Kenya and Ministry of Foreign Affairs.

We wish ihe report would be able to contribute really to appropriate policies 2and measures

for the improvement of rural roads in westemn Kenya.

Very truly yours,

LA 1 Y pnea—
7/ / !
Kiyoshi Yasukawa

Team Leader
JICA Study Team



Abbreviafion

AC:
BOD:
CO:
dB:
DBST:
DWO:
ElIA:
HDM:
IEE:
1LC:
IRE:
JICA:
KIHBT:
LBM:

MOR&PW:

MTD:
MWw:
NOx:
pH:
PWO:
REC:
SBST:
SOx:
SPM:
SS:

RRIS in Western Kenya

Asphalt Conerete

Biochemical Oxygen Demand

Carbon Monoxide

Decibel(s)

Daouble Bituminous Surface Trealment
District Works Oftice

Environmental Impact Asscssment
Highway Design Maintenance Modcl
Initial Environmental Examination
International Labour Organisalion
International Roughness Index

Japan International Coopcration Agency
Kenya Institute of Highway and Building Technology
Labour Based Mcthod

Ministry of Roads and Public Works
Mechanical and Transport Department
Mechanical Workshop

Nitrogen Oxide(s)

Potential of Hydrogen

Provincial Works Olfice

Regional Equipment Centre

Single Bituminous Surface Treatment
Sulphur Oxide(s)

Suspendcd Particle Matter(s)
Suspended Solids







)

@

RRES in Western Kenya

Exceutive Summary
Background

Kenya’s Nyanza and Western Provinees are densely populated.  Both
Provinces have abundant fish and agriculturat resources.  The poor conditions
of the roads, however, have been one of the major obstacles to development, and
pcoplé’s standard of living in these provinces remains low.  Considering these
conditions, the Goverament of Kenya requested the Government of Japan to
conduct a development siudy in these provinees on the improvement of rural
roads with a vicw to promotc balanced growth of the region.

Study Objcctives

The objectives of the Study are to formulate an improvement plan for rural roads
(C, D and E classificd roads) in western Kenya, to conduct a feasibility study for
selected high priority roads and to strengthen institutional capacity of the
Kcnyan'countcrparl organisation in rural roads improvement and maintenance.
Study Arca

The Study Arca cdmpriscs Nyanza Province and Teso and Busia Districts in the
Western Province (“the Study Area”).

ldcnuﬁcat:on ol’ Problems

Around four million people are ]wmg in the Study Arca. Many pcoplc arc
forced to walk on carth and gravel roads, which account for around 90% of the

:rura1 roads, for over one hour in order 1o do their shopping and / or visils to

hospllals These carth and gra#cl roads become sometimes impassable in the
rainy scason due to lack of proper road maintenance. This threatens the
subsistence of the residents.

In addition, fish mdustry and tea-leaves arc in the Study Arca’s major producls.
The region’s fish products account for more than 95% of Kenya’s total
However, these produus arc spoiled or become rolten duc to lack of proper

transportation to local markets or to proccssmg factorics. This causcs

economic loss to the region.

As for road maintenance, the following are the major problems.

- The road maintenance budgel is insufiicicnt.
- The road invenlory lacks basic information such as kllomutn. pos! and the
rccord of maintenance works.,

(i)
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- 'the simple Labour Based Methods do not mect the increase in maintenance
works.

- The nccessary mainlenance cquipment is distributed to cvery provinee and
district, but a number of cquipment is in notl-workabie condition and over
aged,

- Private contractors lack enough maintenance cquipment.

Road Network Development and Baintenance Improvement Plan

Road Network Development

Roads such as D246 (Siaya to Bmdo) D210 (C13 to Karunga), E1 18 Cl%to D
210), D246 (Siaya to C28), D256 (C30 10 C31), D250/251/C30 (Port Victoria to
Bumala) should be upgraded and incorporated into the primary road network,
which consists of Class C road, in order 10 mecl the requirements for local
cconomic ¢nhancement and improvement of accessibility to support the daily
lives of the residents.

Road Maintenance Plan

Taking advantage of current structural reform within MOR&PW, the fo]lowmg
countermeasures should be taken, in order o improve maintenance works:

- Parlicipation of the public as Roads Board members, in order to rcflc<:t public
opinion on budgelary aspects of road maintenance; o

- Establishment of a road inventory system with a minimum of necessary
information;

- Strengthening the maintenance management capacily of MOR&PW so that it
can cope with the increcase in out-house contract work and also prowdc
MOR&PW stafl with the opportunity to acqulrc practical nxpmcncc in road
maintenance works; _

- Further introducing the equipment-based approach and prometing the
cstablishment of regional cquipment centres at major Disirict Work Officcs;

- Establishment of an equipment-lease markct by taking oplimum advantage of
the privatisation of the Mcchanical Transport Department; and

- Promoting the déve_ldpmcnl of the construction industry so that it can cope
with the increase in maintenance waorks.

Selection of High Prioriiy Roads '

The following three roads wnh a total length of 100 km were selected as high
priorily roads:

(i)
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a. Homa Bay - Mbita (C19, L= 42.4km.),
b. Port Victoria - Bumala (D250/ D251/C30, 1.= 42.99 Km.), and
¢. Rongo — Ogembo (C20, L= 19.0 kin.).

Port Victoria and Mbita have dominant fish products in the Study Arca.
Remarkable volume, however, has been spoiled duc ta lack of transportation to
major inland markets during the rainy scason.  As for Mbita, there are no other
access roads for the residents to go 1o Homa Bay, which is a major town in the
region.  The Kisii arca, where the Rongo — Ogembo road is located, is a highly
populated and many residents are affected adverscly by the bad conditions of the
carth and gravel roads in mountainous terrain,  The Rongo — Ogembo road was
sclected with a view to support residential daily trips to go to shopping and to
visit to the hospitals,

Feasibility Study

Preliminary Design

The preliminary design was undertaken by applying the Study’s design criteria
such as asphalt concrete pavement in mountainous arcas, provision of climbing
lanes in more than 8% of the longitudinal gradicnt scctions, wider shoulders of
2.0m “}idth in arcas adjacent to villages and longer return periods of 50 years for
hydraulié design.  In addition, 'nccessar}' countermeasurcs such as vegelation
on slopes and single surface dressing to cover shoulders are recommended in
order to proteet against soit erosion.

Cost Estimates

The project costs were eslimaled .as' tabulated in Table 5.1 in accordance with
the preliminary design for the high priority roads.

‘Table 5.1 Project Cost

L ‘ Unit: 1000USS
Seetion - - Road Code. Project Cost
foma Bay - Mbita co 13,068
Bumala - Port Victoria | D250/D251/C30 o 10,688
Rongo - Ogembo ‘ C20 ' 5,009
Total - 28,765

Environmental Impact Assessment

Any scrious adverse environmental impacts are ﬁnlikcly 10 be caused by the
implementation of the project. However, certain countermeasures will have (o

be adopted, such as measures against soil crosion and compensation payments .

(i )



*

RRIS in Western Kenya

for the owners of the prwatc land, in order to prcscrvc the current environmental
conditions almxgmde fhe three road pl‘OjCCl arcas.

Economic Evaluation

The Economic Internal Rate of Return (I"IRR) was uscd to 'm'ilysc the cconomic

~viability of the (hree road pl’DJ,CClS. The results of the analysis are shown in

Table 5.2.
“Table § 2 Result of I*Iconomic Analysis
Name of ijccl ‘ . Economic Internal Ralc :
. of Retura
lloma Bay Mbﬂa . : 8.271%
Pont Victoria -Bumala - 107%
Rongo - Ogembo T 7.88%

The EIRRs of the projects are somcwhal at the lower end.  However, there are
many mlanglblc beacfits such as an increase in the school attendance rate and
rcyonal intcgration with nmghbourmg arcas. Considering these intangible

- benefits, implementation of the three road projects is justified.
~ Analysis of Budgel Resources

Thc total length of the classrﬁcd rmds in the Study Area accounis for 12% of

Kenya’s total length of the classified roads. 1f 5 % out of the Kenya’s total
road maintenance budget would be allocated for the Study Arca, such an amount -
would ensure a reasonable road mainienance level.

Conclusions

Road mamlcnancc in Kcnya has suffercd for a long time from Jack of budget.
Huwcvcr it is expected that revenues generated by the Road Maintenance Fucl
bqu Fund, the proeceds of which are earmarked for road maintenance, will
increase. It is also anficipated that the Road Board will ensure responsibitity
for fhe p'ropcr allocation of the proceeds from the Levy Fund.

It is suggested that, given such circumstances, the conventionat road
maintenance approach should be adjusted accordingly with a view 1o (2)
strengthen the out-house contract sysiem, and (b) strengthch the in-house
cxpericnee in practical maintenance works. |

(iv)
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Chapter 1 Outline of the Study

Background

The Nyanza and Western Provinees in the weslern part of Kenya are denscly
populated. Both Provinces have abundant fish and agricultural resources.
However, the poor conditions of the roads has been one of the major obstacles to
regional development and people’s standard of living in these provinces remains
low. The Government ol Kenya requested the Government of Japan to conduct
a development study in these provinces on the improvement of rural roads with
a view to promote balanced growth of the region.

Study Objectives
The objectives of the Study are:

- to formulate a rural roads (C, D and E classificd roads) improvement plan for
weslern Kenya,

- to implement a teasibility study for selected high priority roads, and
- to strengthen the institutional capacity of the Kenya counterpart organisation.
Study Area

The Study Area comprises Nyanza Province and Teso and Busia Districts in the
Western Province (hereafier referred to as “the Study Area”) (sce Fig. 1.1.1).

Study Schedule

The Study was launched in the end of February 1999 and it was compleled in
the end of November 1999.  The rough work schedule is shown in Fig. 1.1.2,

A Analysis of B: Scleution of C: Feashility Study
Existing o High Pricrity
(10 km)y = Topographic Survey
I - ElA I
Data Colledion
2nd Analysis of [ Y .
Existing L
- Preliminasy Desiyn Dr Evaluziion and
» « Cosl Estimates f Reconumencstion
Truffic and B: Road Network
Comrounity [ Ly Emprowement
Needs Survey and
Maintenance
Feb. 299% Hay 59 Tet 1999 o 1999 Nov, 1999

 Fig. 1.1.2 Work Schedule

-1-
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Chapter 2 Existing Conditions
Socio-cconomic Condilions
Population

The population size of the Study Arca is around [four (4) million people
accumulating for 18% of Kenya’s population size. Fig. 2.1.1 shows the
population density by district.  Kisumu, which is a pivotal town in the Study
Arca has the highest population density with over 1,251 persons per square
kilometre and Kisii and its peripheral areas with a population density of 500 to
1,250 persons per square kilometre.

Agricultural Characteristics

The high potential land for agricullure use in the Study Area accounts tor around
20% of Kenya’s total, though the land area of the whole Study Area accounts lor
only 3% of Kenya’s total land area. Agriculture related activilies are the
leading economic activities in the Study Area.

The hilly and mountainous areas grow tca and coflee products under moderate
rainfall condition. Maize, colton, sugar can, wheat, sorghum, cassava and
potatoes are the main products cultivated in the plain arcas.  Alongside the lake
area, the fishing industry is one of the major economic activities in this region.

Fishery Industry

The fishery industry alongside the shores of Lake Vicloria is onc of the most
remarkable cconomic activities in the Study Area.  The fresh water fish volume
caught in the Study Area {(Lake Victoria) accounts for around 98% of Kenya’s
total.  Nileperch, Tilapia and Omena (small fish) are the popular catches.
Even in terms of landed fish quantily including marine fish, the share of the
Study Area reaches around 95% of Kenya’ total.

Each district has many landing beaches where the lish producls are unloaded
from fish boats.  Although a precise statistics about all fish products by landing
beach do not exist, rough unloading volume can be estimated as shown in Fig.

- 2.1.2.  Port Victoria assumed a dominant position followed by Mbita according

to the unloading volume.
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Mining ard Manufacluring

There is soapstonc mining and there arc tea, colfee, tobacco and grain mill
Tactories in the Study Arca. However, their economic size is very small.  The
share of wage employment generated by the manufacturing sector in the Study
Area is very small with 4% in comparison with that gencrated by agriculture and
other sectors. In addition, the manufacturing industry is concentrated not in

rural areas but in cities and towns.
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Geographic and Environmental Conditions
Topography

The Study Arca is classilied into the lake arca, plain arca, and hilly area.  The
lake arca is located at the north-castern cdge of Lake Vicloria. This area is
quitc flat, characterised by swamps and small lakes.  The plain arca is adjacent
to the Iake area.  The denscly populated areas, such as Kisumu and Homa Bay
Towns, are located in this arca. The hilly arca is located mainly in Kisii
District in the eastern part of the Study Area. The altitude of cach arca is
approximately 1,150 ~ 1,300 m in the lake arca, approximately 1,300 ~ 1,500 m
in the plain area, and approximately 1,500 ~ 1,900 m in the hilly arca.

Geology and Soil

Geologically, Kenya varies from the Precambrian to quaternary rocks, recent
volcanics, and sediments.  The oldest Precambrian rocks belong to the Nyazian
and Kavirondan Groups, the outcrops of which are exposed around the Lake
Victloria arca. The young Precambrian rocks are rcpresented by the Bukoban
and the Basement complex, the latter of which is widespread in the peripheral
castern and western marginal arcas of the Rift Valley, while the former occurs to
the south east of Lake Victoria. A thick black cotton layer radiates around the
routes C30, D250, D251 (Bumala — Port Victoria), and arcund the starting and
ending points of C19 (Homa Bay — Mbita).

Climate

The annual mean lemperature is approximately 22 ~ 26 degrees C in the lake
and plain areas, and approximately 19 degrees C in the hilly arca.  The annual
mean rainfall is approximately 800 ~ 1,800 mm in the lake and plain ar¢as, and
approximately 1,400 ~ 2,700 mm in the hilly area.

Flora and Fauna

The Savannah type vegetation, such as wooded grassland, bushed grassiand, and
bush-land, is dominant in most part of the Study Area, while forest occupies
very few areas. In addition, wetlands are found in the_lakc area. There arc
some endemic specics, especially of forest-dependent animals, as well as fresh-
water [ishes in Lake Victoria.

Environmental Protection System

1) General
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There is no general and integrated envirommental law in Kenya.  The
government has, however, recently considercd cnacting such an integrated law.
Kenya has 77 individual statutes related to the environment, such as Public
Health Act; Factorics Act; Food, Drugs and Chemical Substances Act; Forest
Act; Wildlife Conscrvation and Management  Act; Fish Industry  Act;
Agriculture Act and Land Planning Act.  However, the statutes themscelves are
incomplcic and not well enforced.  The Ministry of Environment and Natural
Resources has prepared a “National Environmental Action Plan” in order to
prevent residents and natural resources from the degrading cnvironmental
conditions through various dcvelopment projects, prior to the establishment of
an integrated and comprehensive environmental law.

Responsible Authoritics

There are several authoritics, such as the Ministry of Environment and Natural
Resources, the Ministcy of Tourism and the Wildlile, Ministry of Land
Reclamation, Regional and Water Development, the Ministry of Health and
Ministry of Culture and Social Scrvice, which are concerncd with environmental
conscrvalion and management in Kenya.  Among these authoritics, the
Ministry of Environment and Natural Resources has the main responsibility for

the conscrvation and management of the natural environment and resources.
Environmental Impact Assessment (EJA) System

As cnvironmental conditions have degraded as a result of large scale
development projecis and due to the lack of comprehensive environmental law
and environmental impact assessment system, the Government of Kenya has
issued a “Draft Report: Environmental Impact Assessment (EIA) (Guidelines
and Administrative Procedures), Ministry of Environment and Natural
Resources, 1996, in order to take necessary countermeasures for mitigating
negative impacts caused by the projects.

4) Conservation Arcas

The national parks, reserves, sanctuarics and local sanctuarics are regarded as
conservation areas by Kenya Wildlife Service (KWS) under the Ministry of
Tourism and Wildlife. There are two national parks in the Study Area, Ndere
Island National Park and Ruma National Park.
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Road Conditions

Road Network

The principal modes of Kenya’s inland transport are the roads and railway
modes.  However, the roads play a significantly dominant role in both
passenger and feeight transport.  The total length of the classificd road nctwork
is estimated a1 63,290.7 km, while that of the Study Arca is around 8,000 km.
The road network in the Study Arca is presented in Fig. 2.3.1,

The classiticd road nctwork consists of Class A, B, C, D and E+Special Purpose
Reads.  Table 2.3.1 shows the total length of the roads in the Study Area in
comparison to Kenya’s total classiticd road network.

Surface Conditions in the Study Arca

The surlace type of roads can be categorised into three types; namely bitumen
standard, gravel surface and carth surface.  The carth and gravel surface types
of roads account for around 90% of the total classificd roads in the Stedy Area.

The surface of many carth and gravel roads becomes rutted after the rainy
season,

The share of bitumen standard roads of the total road neiwork in the Study Area
is enly around 10%. However, all roads classificd as “A” or “B* category have
a bitumen surface siandard, and 46% of all “C” catcgory roads have also a
bitlumen surface standard,

The bitumen road network, which comprises major trunk and primary roads, is
well distributed as some sort of a basic frame of the road network in the Study
Arca.  Howewer, surface conditions of many parts of the bitumen standard

roads have deteriorated due to lack of maintenance, and many potholes can be
observed.

Fig. 2.3.2 shows the bitumen road network in the Study Area.
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Table 2.3.1 Road Length by Classilication and Surface Type

- _ Road Tength (kaiy Rati> | Ratio | Ratio | Ratioof
of of of Fanh
Chss |Bitumen | Gravel
Area frem Class |Biunen | Gravel | Ganh Total {%) (%) (%) (%) |
Mation r[jl_e_@ajigg}_‘l TrenkRds } A 2653 i 241 3611 56 735 1929, 6.3
National Trunk Rds £ 1,304 LI¥S 524 2671 32 488 s 196
| Primary Rds C 256 3634 L83s5] 8,031 126 1.9 452 229
Secondary Rds D 1,184] 651 3585 11,33 1737 104 519 L8
Minor Rds 1.E 749 7651 18679 27071 423 28 283 6.0
Spectal pupose roed 2 R 2513 11,220 17.5 2.0 756 224
Sub Tolal 8672 27002 2038 63942 100.0: 13.6] 43.6] 428
Nyanza |latemational Trnk Rdds A 210 0 0 210 9 100.0 0 )
Frov, National Trank Rds B 153 4] 0 153 21 100.9) 0 0.0
Primary Rds C 52 478 i4 8§73 120 43.7 54.7 1.6
Secondary Rds 1 n % 21 1on 147 16 5 260
Minor Rds E 3 1,113 1,575] 29 EZAY 0 413 585
Special purpose road 14 988 1281 2283 312 0.6 413 56.1
Sub Total 7 1354 3,148 7282 100.9) 10,7 461 43,2
Busia  |Intemational Trunk Rds A 15 C 0 15 1.9 100.0 0.0 09}
and National Trunk Rds B 27 0, G 27 34 100.0 0.0) 0.0
Teso  [Pdmary Rds Id of 165 ¢ 165] 208 oo 100l oo
Distrcts [Secondary Rds D 0; 83 5% 142 119 (L) 583 447
Minor Rds E 0 130 3 223 281 6.0 583 417
Special purpose read 0 222 1 2 8.0 0.0 99.6| 04
| Sub Total 42| 501 153 6] 300.0) s3] s3] 192
Study |Intemational Trunk Rds A 225 0 0 225 28 0.0 0.0 0.0
Ara National Taunk Rds B 180 Lt} 0 180 2.2 100.0) 0.0 0.0
Primary Rds 1.c as2 64 14 1040 19 347 619 14
Secondary Rds D 4] §591 Ex2) 1,213 ¥5.01 14 0.8 218
Minos Rds E 3| 2e3t e 2om 361 01 426] 572
Specia) pumpose road 14 1,210 1,282 2,506 310 0.6 48.3 si
Sub Total 824 3,955 3301 5,073 1000 102 490 40.9
Sourwe  1)Schedek of Gassited Road in 1996
Note 1) 14.8km of C3 B added in bitumen roads.
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2.4  Trafiic Characlerislics
(1y  Trailic Volume
MOR&PW conducts a traftic count survey every two years over 8,000 stations
covcring major classilied roads.  One such survey cxcluding bicycles and
pedestrians  was undertaken in 1997, The traffic volume counted by
MOR&PW on the rural roads in the Study Area is with a range of 100 to 2000
vehicles per day,
The Study Team therefore, taking the traflic survey stalions established by
MOR&PW into consideration and in order to determine the characteristics of the
tralfic on rural roads (sec Fable 2.4.1), carried oul a supplementary traftic count
survey, which also included the counting of the number of bicycles and
pedesirians.
Table 2.4.1 Traftic Voleme Counts by the Stady Team in 1999
Unit: cars or persons
1 2 3 4 5 6 ? 3
Station Carfleep | Motor | Small | Medium|Matatu/| Sub | Bicycles |Pedestrian{Animal/} Others
No. fWagon | Cycles | Trucks |& Large| Buses | Tolal Haund
Trucks drawn
1 D221 8 0 6 9 37 60 43 1209 0 9
2 D221 0 1 8 6 4 19 44 1110 6 0
3 21 18 8 37 41 190 294 116 1439 1 34
4 C16 14 4 6 13 103 140 83 2730 0 50
5 D06 2 7 5 19 13 46 41 1779 19 0
6 C20 22 16 23 26 59 146 25 1453 8 68
7 Cl13 29 10 25 45 14 123 552 350 0 0
8 C19 22 S 13 41 42 123 113 263 2 0
9 C19 51 10 36 83 138 318 272 415 0 10
10 | D254 52 6 28 8 2 96 1076 1534 3 9
1n D247 2 0 1] 3 8 19 789 2230 16 5
i2 | D248 21 8 13 17 34 93 526 638 14 22
13 D249 41 21 33 35 6 137 3367 2100 10 8
14 C28 11 3 5 14 6 39 349 358 3 1
15 28 J{u 1 18 27 57 460 1245 12 0
16 €90 11 6 6 13 22 58 718 714 60 0
17 C30 30 8 15 19 52 124 1518 328 0 4
I8 | D250 18 3t 11 13 36 109 2006 1539 0 7
19 C43 42 11 54 26 7 140 524 324 4 ¢
Source: MCA Study Teamn
Note:  Traffic count from 7 a.m. to 7 p.m.

Matato is a passenger carrying vehicle with a seahng capacily of more than 5 passeagers but less than 25
passengers.
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It is remarkable that according to the traffic count survey by the Study Tcam, a
large number of pedesirians and bicycle-riders use the rural roads, while the
volume of vehicle traflic is relatively small.

Fig. 2.4.1 shows a lralfic volume diagram incorporaling both the resulis
oblained by MOR&PW and the JICA Study Tcam. According to the diagram,
Al, Bl and B3 have large traflic volume since they scrve as trunk roads.  As
for the rural roads, the C20 (Homa Bay -- Rongo) shows significant tralfic
volume.

Features of Trips

Through the analysis mentioned above, the following features on trips in the
Study Area can be obscrved:

Regional Trips

Traffic volume on the rural roads reflects mainly through traffic. Mataty,
bicycle and walking constitute important means of transport for daily lives of
the residents, who live alongside the rural roads. In addition, most residents
walk periodiéa]ly for as long as one hour or more, for example to markets and
hospitals, to draw water and / or to other places, in order to sustain their daily
lives.

2) Transportation of Commodities

Most raw materials for the use of industrial products are acquired locally. On
the other hand, commodities, such as processed tealeaves, coffee, collon, sugar
and raw fish, are often transported to major cities, such as Nairobi and Mombasa.
It takes more than 6-8 hours to reach Nairobi and more than 12 hours to 1 days
10 reach Mombasa.

This indicates that in essence the establishment of a functional and diversificd
whole road network becomes imperative for ensuring smooth accessibility from
the rural roads 1o the arterial trunk road nelwork. Such system configuration
plays a crucial rale in the transportation of industrial products as wcll as raw
materials within local areas.
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Community Needs Survey

Survey Location

The “Community Needs Survey” was conducted at cight towns as shown in
Table 2.5.1 and Fig. 2.5.1 for following purposcs:

- toinvestigate the community profile of the Study Arca in terms of cthnic
background, demographic information, major cconomic activitics and
cconomic relationships to other regions, and so on (as for the detailed
regional profiles of the cight towns, please refer to the main report);

- losurvey the daily trip activities related to road transport in the Study Area;

- loinvestigate possibilitics of local participation in road maintcnance; and

- tosurvey the needs for roads improvement.

‘Table 2.5.1 Eight ‘Towns for Community Needs Survey

Good road condition Poor toad condition |

Faming

Nyacheki town (Gucha District)

| Nyamarambe town {Gucha ])i‘;lrict)___‘

Oyugis town (Rachuonyo District)

_| Kosele town (Rachuonyo Districty

Fishery zone

Kendu Bay (Rachuonyo District)

Mbita town (Suba District)

Port Victoria (Busia District)

Usigu town (Siaya District)

Survey Mcthod

The communily needs survey was conducted through focus group discussions

with local community members, interviews with local administrators, and
market surveys.
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Road Conditions and Availability of Goods

The towns, where road condition are relatively better, are supplicd with better
commoditics, both in terms of the varicly of goods available, and their quantity
of supply and prices.  Many kinds of cssential commodities like medical drugs
arc hard to obtain in arcas, where roads towards major market ¢entres are poor.
Table 2.5.2 shows some cxamples for average prices of commodilies in the
towns in the survey area with good and poor road conditions.  Average prices
are higher by 3 — 10 % in town connccted with poor condition roads.

‘Table 2.5.2 Average Price of Essential Commoditics

Good road condition | Poor road condition
Whole sale price of sugar (30 kg) Ksh1,923 Ksh.1,972
Maize Mour (2 kg) i Ksh.49.7 Ksh.54.6
Apair of painkiller tablets (“Action”™) | Ksh7.2 | Ksh68 |

Seurce: Communily Needs Survey

In addition, there is a difference in the supply of tood crops especially cercals
between the farming zone and the fishery zone.  While people in the farming
zone face few problems in the supply of cecrcals, this is not the casc in the
fishery zone because local production alone cannot meet local demand in this
zone, cspecially where the road condition lo major markets is poor.

Access 1o Hospitals

The improvement of classified roads will have positive eflccts on the
accessibility to rcferral hospitals such as the district hospitals of cach District.
Many participants in {ocal group discussions held in the towns conducted with
poor road condition complained about the amount of money and time they
needed to spend 10 reach these hospitals, especially during the rainy scason.  In
fact, it takes 90 minutes and Ksh. 100 for people of Mbita town 1o go to District
HoSpilal in Homa Bay; 60 minutes and Ksh. 70 for residents of Port Vicloria to
visit the Nangia Mission Hospital. .

Community Needs for Road Improvement

1) Needs for the lmprdvcmcnl of Classificd Roads

Local communilics cens_id_crﬁoor road coﬁditipns tobe a i;onslraiht o both their
aceess 1o goods and hospitals, and for the development of the local cci;-noniy.
Actually, the means of Iransportation is difficult and expensive 1o procurc and
vehicles get often stuck during the rainy season.

16
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Communitics in both the farming and fishery zones acknowledge the needs and
the demand for improvement of classified roads in order to alleviate the
following problems:

i. Lack of wvaricly of commodiiics, cspecially drugs that are not available
locally;

it. Some foods disappear front local markel during the rainy scason;

iii. Medical institutions, especially referral hospitals are hard to visit;

iv. Bringing commodities 1o markel needs additionat time and costs;

v. Few outside agents come to buy the local commaoditics; and

vi. Farming/fishing inputs arc hard to oblain.

Needs for the Improvement of Feeder Roads

The Survey found, however, that merely improving classificd roads is nol
cnough.  This is cspecially important because the majority of people in the
rural arcas both in the farming and in the lishing zones, live far from towns or
classified roads.

Community Participation in Roads Maintenance

The management of communily participation in road maintcnance is essential.
Bascd on the results of the Survey, there are scveral experiences in the Study
Area gained with local people’s participation in the maintenance of roads.
However, there are some crucial conditions that should be taken into account for

successlul community management in classificd road maintenance.
Financial Support and Technical Expertise

Locat community members lack the financial as well as technical resources
necessary for maintaining the roads by their own. External support will be
necded, as otherwise cffective and appropriate maintenance will hardly be
attained.

Feeling Stakeholders

Pecople may fail to contribute to the maintenance cfiorts even though they know
that they will benefit from doing so, since the classitied roads are used by a
large number of users. '

Unless local people feel that they are stakcholders of the roads and that
responsibility of management falls at least partially on them, community

* participation witl hardly materialise without huge payments. One way 10

-17-
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cullivate the sensc of stakcholders in local people is to integrate them in the
improvement work of the roads so that people ‘feel’ that they arc part of the
process of the making of roads.

Road Improvement and Maintenance System
Roads 2000 Maintenance Programme

The Roads 2000 Maintcnance Programme started the full-scale implementation
of the policics and strategics on road network maintenance by MOR&PW as a
national basis in co-operation with the World Bank and other donors.

Ministcrial Reform Policy and Privatisation

The Government of Kenya has launched several relorm initiatives aiming at
improving the performance of ministrics and departments in order to enhance
their capacity in execuling government policics.  These initiatives are based on
the Economic Reform and Structural Adjustment Programme (ERSAP), which
has been undertaken in the Republic of Kenya.  The miaisterial reform policy
is to scparate ministerial functions that would be suitable for the private scctor
and hence, reduce the number of staff.  All departments are reviewed to
minimise their fasks and to introduce commercial mechanism. MOR&PW are
requested to reduce the staff from 15,778 staff current in—pdsi to an optimal fevel
of 8,073, a reduction of 7,705 which is equivalent to 48% of the total current
stafl.

Another target in MOR&PW is to commercialise the Mechanical and Transport
Depariment into a lease company of construction cquipment.

Organisation of MOR&PW

MOR&PW has four departments in ils road sector.  The name of the
departments and the responsibility are shown in Table 2.6.1. Each department

has a Chicf Engincer or a Principal Engineer.  Their organisaiion struclure is
shown in Fig. 2.6.1.

Table 2. 6 1 Departiment and Responsibilily of MOR&PW

Department Responsibility

Read Department Road "maintenance  management, design  and
construction and maintenance planning

Malerials  Testing ;};3 Rescarch | Testing of engincering and non-engincering malenals
Department : : for building and road construction

Mechanical and ‘Transport Department | Serving, maintaining and rebabilitating cons;mchon
L - cquipment, plant and vehicles
Keaya Institute of Highway & Building | Staff training

-18-
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Road Scctor

Minister

Permaneot Secpctary

FaginecrinChief |- - -oome -

{_ e ___]
Materials Kenya Roads Mechanical
Testing & Institute of | |Department] | & Transpodt
Research] |1highways & Dépactment
Departere Ruilding
Frovipcia
Works
Offices
1
Dristrict
Works
Offices

. Fig. 2.6.1 Organisation of MOR&PW
Provincial Works Oflice

MOR&PW is responsible for the classificd roads and local government is in
charge of non-classificd roads. MOR&PW has as a branch office Provincial
Works Oftices (PWO) and District Works Olfices (BWO) in every Province and
District.  In the Study Arca, there arc two Provincial Works Offices, one cach
in Nyanza and Western Provinces, with the Nyanza PWGQ having 12 District
Works Offices and the Western PWO ﬁuving iwo District Works Offices.

Provincial Works Offices are in charge of bitumen standard roads and inter-
district carth and gravel roads, and District Works Offices are in charge of carth
and gravel roads in their districts.

Provincial Works Oliices and District Works Oitices have a Roads Department,
Mechanical  Department, and a Building Dcpartment  supporied by
administration stall.

The Provincial Mechanical Department has a Provincial Workshop, which

maintains and repairs road maintenance equipment and supervises vehicles.

Each Provincial Work Office has a Provincial Wo_rk Ollicer, Provincial Road
Engincer and Mechanical Engincer. The total number of stalf is 10 for
Western PWO and 15 for Nyaﬁm'PWO

Tablc 2.6.2 shows road [CSPOI]S]bI]IIy by the Provincial Works Offices and
Disteict Works Offices in thc Sludy Arca.
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Fable 2.6.2 Maintenance Responsible Reads by PWOs and DWOs,

e L Unit:km

Proviree Read Class Total %
Dt Town A B € D kK SR
Naynaa Kisumu
Bond Bond 0 0 1042 243 2897 972 S184 64%
Gucha Ogenbo G 0 608 R70 1758 18M7 S023  63%
Homa Bay  Homa Day O 0 1045 91 1906 1098 4959  6.1%
Kisii Kisii 3.0 302 242 702 20701 1955 5381 6.9%
Kisumu Kisumu 681 552 1706 1481 4041 8080 1,654.1  20.5%
Nyando Nyundo (incleded in Kisuino) 0.0 0.0%
Kuria Kchancha 16.0 ¢ 200 295 1400 751 2806  3.5%
Migori Rongo 53.0 0 686 1284 4043 373 1,00201 124%
Nysmita  Nyamira 0 180 837 1438 2145 1749 6M9  19%
Rachounyo Rachono 42 0 654 1032 761 1843 4110 S58%
Siaya Siaya 0 495 1245 1815 3434 1062 B0S 10.0%
Suba Mbita 0.0 0.0 430 640 2450 0.0 3520 4.4%
Western Kakasepa
Busia Busia 1] 27 1233 865 1619 1421 S408 6.7
Teso Teso ) 15.1 0 421 557 615 811 2885  3.2%

‘Todal 2182 179.91,039.91,231.2 2,014.0 2,505.7 8,077.% §007%

Source; MOR&PW

(5)  Stafling

The total number of all Districts’ Stalls is approximatcly 440 persons.

A

District Road Department has a number of 40 to SO pesons in the well-
established District Work Officers (DWOs).
Department has a number of 20 to 40 persons in the well-cstablished DWOs.

The District

Mechanical

Provincial Works Officers and District Works Olficerss arc well qualified in

tcrms of cducational background (college graduate level) and practical road

mainicnance operation including contract-oul management.

However, other

staff in the Provincial Offices and District Oftices is less qualilicd and less

cxperienced in both fields.

The detailed number of staff is tabulated in Table 2.6.3.
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Table 2.6.3  Number of Districl Stalt

Disteict. | PWO Road | Mechanieal | Building Total

Depaviment | Depariment | Department e
Hond 1 0 { 0i 1
Gueha | 1| L RE: 54
MomaBay | 1 15 2 0 18
Kisi | s 45| 1 106)
Kisumu | S0 0 ,.,9}-_ st
Kuria_ o B8 . . IR
Migori R | R L .0 ) ,,9{.._. 4
Nyamira | M Y B O e
Nyando -y 23 5 29
Rachwonyo | %1 12 o .06 13
Sipa 11| 4 26 T o 16
T | I B
Busia R W, -1 /. 6 S
Teso N 19 16 st
Total 12 296 1O A S .\
Average 1 25| 9 2 17
Max. 1 = I T A ()
Min. T S O
Percentage 3% 61| sal 5% 100

Source: Interview with DWOs (asn(;f Aprilmii‘)?‘))
(6) Equipment
1) Provincial Mechanical Workshop

The Provincial Mechanical Workshop undertakes heavy type of repair and
maintenance of the cquipment. There are two Mechanical Workshops in
Kisumu in Nyanza Province and in Kakamega in Western Province.

2) District Mechanical Workshop

The District Mechanical Workshops (DMW) assume responsibility for the
maintenance and minor repair of equipment and supervising of vehicles.  Most
of DMW have no sufficient facilitics and tools in order to meet the requirements,
The lack of spar parls and a slow procurement system reduce the efficiency of
operating machines.

The total number of cquipment for road maintenance in the District Works
Offices in the Study Arca reaches approximalely 100.  The number of
waorkable equipment is, however, only 36 equipment, which represents 36% of
the total number. Most of equipment is aged and some are exceeding the life
of equipment.
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A total number of 24 uaits of motor graders are used for gravel and carth road
maintenance.  Out of this, only cight units arc reported as workable.

Maintenance Work

Road Inventory

A systematic road inventory has not yei been assembled.  DWO prepares once
per year a road inventory for budget preparation and road patrels, in casc in
emergeney was reported, decided the scope of the maintcnance works.  Due lo
a lack of budget, the current road inventory shows only the road classification,
road distance, surface type and traffic volume on major sections. No detailed
map, milcstone and past maintenance record exist.

Maintenance Activitics
a) Past and Current Maintenance Activities

The Minor Road Programme was inlroduced in Xenya in the 1980s in order to
maintain rural roads bascd on a labour inlensive approach undesr which roads
were maintained by labour work only. In the 1990s, the Road Maintenance
Initiative was introduccd.  Emphasis was placed not on new road projects but
on maintepance of soads. The Labour Based Mcthods approach was
introduced in co-operation with many relevant donors by using simple

cquipment and local labour on a project basis.

Following the Road Maintenance Initiative, all road maintenance stralcgics were
integrated into the Roads 2000 Maintenance Programme, which is shifting away
fram project oriented road maintenance toward network bascd planning and
implementation, using Labour Bascd Mcthods in the cases, in which it is
cconomically feasible. The Roads 2000 Maintenance Programme was drafted
jointly by donors and MOR&PW and it has authorised in 1997 as a road

maintenance strategy by the Government of Kenya.  The key programme
clements are as follows:

- Improved funding arrangemecat,

- Introducing Labour Based Methods,

- Developing an appropriaté road ma:intcnancc managcment systcm,. and
- Enhancing the use of the private seclor ih road ma_ihtenancc.

b} Labour Based Mcthods
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Initially, a labour intensive approach, which used libour osly in road

maintenance works, had been introduced due to lack of construction equipment.

‘The labour intensive approach was developed to 1LBM using minimum
cquipment and local labour for rowtine and periodic maintenance on carth and
gravel roads.

LLBM is opecrations characteriscd by the extensive use of casual or contract
labourers recruiled o work on roads in their own locality.  For the bituminous

standard roads, LBM is uscd only lor off-carriageway maintenance.
¢} Recurrent Maintenance
i} Routine Maintcnance

The major activitics of rouline maintenance consist of cyelic work type and
reactive work type: the tormer is vegetation control, and clearing side drains
and culverts, the latter is crack scaling, patching, and cdge repair.

ii) Periodic maintcnance

The main work tasks of periodic maintenance consist of overlay of bituminous
pavement (rescaling), rehabilitation and spot improvement.  Owerlay of
bituminous pavement and rchabilitation are usually contracted out to
contractors.  In terms of spot improvemcent, the Roads 2000 Maintenance
Programme has introduced this maintenance work, which is defined as “the
work is principally to be carricd out using the labour based methods”.  Small
regravelling on the spot, installation or re-installation of small pipe culverts,
minor rchabititation of steucture, and minor reconstruction of grave! shoulder

ar¢ in practice partly by force account of MOR&PW and partly by contract-
oui.

(8) Road Improvement

Upgradi'ng of pavement from gravel to biluminous standard, widening,
rcalignment, new  section  construction  fall  under  devclopment  and
improvement in the definitions.  They are defined not as maintenance but as
improvement and are carricd oul so far through cxternal assistance.

&) Construction Industry

The construction firms arc categorised into four contractors by their sizes, i.c.,

large-ScaIc contractars, medium-scale contractors, small-scale contractors, and
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labour based contractors.  There are one large-seale, three medium-seale, and
around 10 small-scale contractors in the Study Arca. The large-scale
contractor has construction cquipment and asphalt matcrials for the road
construction and maintenance works.  However, most of the medium and
small-scale contractors have not cnough equipment and their financial status is
very weak.  In terms of labour based conltractors, they have no cquipment but
co-ordination function of labour for road maintenance.

Training

There is no systematic training programme {or Provincial Work Olflicers,
District Work Olticers and other local oflicers of MOR&PW cxcept on the
Labour Bascd Methods, for which the Kenya Institute Highway and Building
Technology (KHIBT) offers a course.  Some ad-hoc seminars and (raining
courses have been organised by donors for particular objectives.  Gnly on-the-
job is so far the main training form for local staff of MOR&PW.

Budget

Table 2.6.4 shows the maintenance budgets of DWOs in lerms of recurrent
cxpenditures, while Table 2.6.5 shows the development budget used for road
improvement.  Both budgets arc reporied as  insulficient to mect the
requirements of proper road maintenance and improvement.

Table 2.6.4 Road Maintenance Budgets of DWOs

Unit: 1,000Ksh.
District 1996/97 | 1997/98 1958/99 1999/00
Teso 0 1,026 1,851 10,097
Busia 20,085 14,433 1,650 13,197
Homa Bay 0 0 2,000 11,061
Suba 0 6,223 2,670 8,966
Siaya 18,128 40,933 2,445 10,593
Gucha ol 0 1,600 11,267
Kuria 13,844 30,120 1,664 8,731
Rachounyo 5,120 2,000 1,255 17,098
Migori 0 0 5,088 14,329
Bond 0 0 0 7,062
Kisti 0 27,084 14,932 14,972
Kisumu 10,300 10,400 20,358 8,361
Nyamira ¢ 4,692 2,728 5,853
Nyando 0 s b 0 L 9,457
Total 81,477 126,911 58,241 151,544

Souvrce: 199697 Interview with DWO . _
198959, 1999,00 Annual Work Plan {1599/90 is on a request basc)
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Table 2.6.5 Recurrent and Development Budgets of DWOs

[Total

Source: 199697 Interview with DWO

Unii: 1,000 K

T T T 1997 199798 199899 | 199900 |
Recurrent Budgel 44,338 74,249 44,727 151,541
Devetopment Budget | 43,138 61,636 35600 19,787
81476 13s88s] soa2b 171,331

1989/59, 199%,/00 Annuat Work Plan (1999/90 is cn a requist base)

(12)  Support by Donors
All past road mainlcnance activitics are incorporated into the Roads 2000
Maintenance Programme at present. . Many donors are expressing the supporl
for the Roads 2000 Maintcnance Programme and Table 2.6.6 shows the current
status of donors’ assistance for road maintenance under the Roads 2000
Maintenance Programme in Kenya,
Table 2.6.6 Support by Donors
Donors Budget Status _ Period Main Districts
Sida Ksh. 270 mill.  Ongoing 1997-2000  Nyvri and others
EC Ksh. 700 mill.  Ongoing 1998-2001  Meru and others
KFwW Ksh. 550 mill.  Procurement of consultancy 1999-2004  Nakuru and others
Danida Ksh. 776 miill.  Agreement signed 1995-2004  Kilifi and others
World Bank  US$ 30 mill.  Pre-appraisal 1999-2004  Nyandarua and others
ADB US$ 4 mill.  Pre-appraisal 1999-2003 Kajiado and others
USAID US$ 13.3 mill.  Procurcment of consullancy 1999-2003 Kiambu and others

Source: MOR&PW
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Chapterr 3 ldeatification of Problens and Development Direclions

Fconomic and Social Aspeets
Current Problems
Population Distribution

Although there are scveral major cities and towns, not ribbon-typed
development along side the roads, but widely spread ot arca-development is
observed in the Study Arca. 'Fhis population distribution generates trallic
demand cven on minor and feeder roads,

Daily Trips

Many pecople due to low vehicle ownership in this region, walk to their
destinations for more than onc hour for shopping and other purposcs in daily
lives whercas the Matatu is the only means of public transport for distant trips.
These trips, walking and cven Mataly, sulter during the rainy scason {rom
muddy condition of the carth and gravel roads.

Agriculture

Onc of the problems in the agricultural scctor within the Study Arca is
unitormity of agricultural preducts.  Although the Study Arca can be divided
into three zones according to geographic and climate conditions, similar major
agricultural products such as maize, sugar canc and colion are grown in the plain
agricultural arca. Thesc products can be observed almost everywhere in Kenya

as common agricultural products so that the competitiveness in markets is weak.

Tea and coffee, on the other hand, are the special products in the Study Arca.
Nevertheless, a lot of tealeaves become rotten in the rainy seasons due to lack of
transportation 10 processing factorics, which are located in large citics.

Fishery Industry

The fishery industry is onc characterised by significant economic activilics in
the Study Arca. Around 95 % of the fish products including marine fish in
Kenya is landed in the Study Area.  Some of the raw Ni!cpcrch and Tilapia are
transported 1o Nairobi and Mombasa under iced conditions.  Freshness is an
important factor when transporiing fish to distant markets. H'cncc, a prompl
and stable traﬁspbrt system is the key 1o the success of such busincss.
Somctimes, pari of the fish produc(s become rolten in the rainy scason duc iy
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lack of transpartation to intand local markets.  "This has caused much cconomic

loss to the region.
Manufacturing

There are small manutacturing factorics such as can-leod processing and grain
mill factorices in the Study Area.  The portion of wage emplayee is as small as
4% and the manufaciuring industry is not particularly active so far.  As
manulacturing lactorics arc located in the cities and towns such as Kisumu, they

are initially built at well accessible locations near trunk roads,

Matatu Service

Matatu plays a very important role as a means of public transportation in this
region by connecting villages 1o major local citics and towns and cven to
Nairobi and Mombasa, where high quality markets and high-ranking hospitals
arc located.  Usually, Matatu is heavily loaded with passengers and somelimes
with cargocs making it at times diflicult {or them to pass along gravel and carth
roads due to the deteriorated surface condition, cspecially during the rainy

scason.  When it rains tor many days, this hinders subsistence of the residents.
Problems from a Communily Necds Point of View

The foltowing problems arc summarised as a result of community needs survey.
Price on Commoditics

Prices of commoditics in the areas with poor road conditions are higher than in
thosc arcas with good road conditions.

Long Access to Relerral Hospitals

Referral hospitals such as the district ones arc usually located far from villages
and il takes more than one hour and costs Ksh. 70-100 by Matatu to rcach there,

{.ack of Commodity Supply in Villages

The varicty o commoditics is limited, since supplicrs do not serve cnough
commoditics in arcas with poor road conditions.

Less Competitiveness in Selling Products

People living in the arcas with the poor road conditions are forced to pay
additional cosl and time in transport to bring agricultural products to markeis.
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This reduces competitiveness of the producets in the markets, so that few outside

agenls come to buy local commaditics as well.
Dircctions in Read Neiwork Devclopment

Road nctwork itself is well developed in the Study Arca with a relatively proper
hicrarchy structure.  However, there arc many problems in terms of surlace
conditions.  People sutler from rutted canth and gravel roads, and cven bitumen
standard roads in their daily teips, particulatly in the rainy scasons.  This

siluation brings about scrious problems on socia-cconomic liclds.

The development directions in road network nceded in order to alleviate the

carrent socio-cconomic prablems are summarised into the following two items:
Road Network to Support Local Economic Activitics

Spoilage of fish products and rotien tealeaves often occurs in the rainy season
duc to lack of well-maintained road nctwork.  In this view, it is, therefore,
important to develop high priority road sections with a view to connect
producing arcas with current trunk roads, which arc connecting to processing
factorics and major inland markets.  Especially road development for fish
transport is imminent, sincc fish landing beaches arc distributed away {rom
towns and they are all located in the areas alongside Lake Vietoria, which is
scrved by carth and gravel roads.  This also helps the commodity supply in
fishery zoncs where the varicty of commoditics is somctimes in short.

2) Reoad Network to Support Daily Lives of Residents

People, who live in the Study Area have also suffered from inconvenicnce in
their daily life activities causcd by poor conditions of the rural roads.  As the
population is widely distributed in the rural areas, it becomes a key issuc to
cstablish road nctwork, which integrates cfficiently the trunk roads and rurat
roads into onc system, and which covers widely the residential areas.

In addition, it is also crucial to improve accessibility {rom viltages to major
publie tacilitics in order to enhance the daily lives of the residents in the rural
area.

Problems and l').i'ncctioﬂ:'; for Road Maintenance

Maintenance Activitics

1} Current Road Conditions
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Many gravel and earth roads have critical spots and muddy conditions to such an
extent that tralTic cannot pass for a certain period during the rainy scason.

Budget limilations make it impossible to upgrade al! rural roads to all-weather
standard roads (bitumen roads) over a short lime span.  Efficient and effective
road maintenance work is required.

Liven tor the bitumen standard roads, there are many potholes and, in the worst
case, vehicles have to drive on the oft-carriageway, it since provides more stable
driving condition.

Road Inventory

The present road inventory is insufficicnt due to lack of nccessary budget and
only records the road numbers, district numbers, road length and traftic volume
on cach classified road. Given the conditions of the road inventory, ¢ven
MOR&PW? staft cannot identify the road sections to maintain and the necessary
maintenance work items to be carricd oul.  The cstablishment of a road
inventory system, which records current road situations by seclion is essential

on the basis of routinc monitoring in order to provide perlinent road
maintenance.

Introduction of Total Maintenance Management

A clear sirategy and direction for road maintenance has not been cstablished so
far, though the Roads 2000 Maintenance Programme is imptemented based on
the Labour Bascd Methods.  Consistency with the budget, staff and catcgory of
maintcnance management criteria for contracting oul and the force account is
precondition under the privatisation scheme and forthcoming structural reform

in order to ensure prompt and proper road maintenance works.

Equipment-bascd Approach

The Labour Based Methods have been employed with a minimum of equipment
such as small roliers and labour force under the Roads 2000 maintenance
Programme; in some cases through communiiy participation; However, this
method has Jimitations to meet the current technology standard. As road
mainlenance requirements increase, a combination of equipment such as graders
and bulldozers and labour foree is recommended. Applying such an adjusted
approach will deercase the life cycle of structures. - ‘

Appropriate Technology Development
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The current road construction and maintenance follow the MOR&PW standards
that were cstablished in 1987, The present standards are applicd widely and
equally to the maintenance work without consideration of specific and local
climate, geological conditions, and matcrial resources.  There are a lot of
problems in the ficld of very expensive operations and short durable life of road
and pavement,

There is a necessity of future research and studics in order (o improve the
durability and strength of the road.  This will extend the life of road and
pavement steuctures and develop cost-saving design and construction methods
within a framework that considers local climate, materials and geological
conditions.

Rearrangement of Workshops for Mainlcnance Equipment

Each District Oflices have maintenance equipment at presen!.  This means that
scarce equipment is distributed to cvery oftice, and some of the equipment are
not available duc lo lack of proper maintenance and over-age. In cxtreme
cascs, some District Work Offices have not available equipment in a “ready-lor-

usc” status.

A higher level of concentration of equipment is, therefore, desirable trom a
viewpoint of effective usc and casy maintenance of the equipment, so that the
nccessary  cquipment become  commonly available and more  clieetive

maintenance of the cquipment can materialise.
Dcmarcation of Responsibilitics for PWO and DWO

The Provincial Work Ollices have responsibility for maintenance of bitumcen
standard and inter-district classificd roads, while the District Work Oftices arc
in charge of carth and gravel roads in the districts.  One of the reasans of poor
maintenance of bitumen standard roads is lack of the necessary budget resources
and another rcason is the dcmarcatlon of relations mentioned above. The
District Work Offices realise the ncccssny for maintenance, bul cannot cope
wnlh this matter, since the Provincial Work Offices arc rcsponsnb}c s
cilcuwc that the District Work Otlices assume rcsponsnblhly for rouline
maintenance work such as patching and others cven in bilumen standard roads
in the districts.

Strengthening the Construction Industry
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There is only onc large-scale constraction contractor.  Medium and small-scale
contraclors arc dominant in the Study Arca.  The current medium and small-
scale contractors have not ¢nough construction cquipment due to lack of own
funds. In addition, payment to contractors by the Government is sometimes
delayed duc to budget constraints,  These conditions prevent contractors from

pacticipation in tenders for road maintenance.

tlowever, it becomes crucial for these contractors 1o cater for future road
maintenance in Kenya, especially for the rural roads, which extend all over the
country. Contracting-out of major road maintenance works is expected, though
somgc are still on a trial basis.

Morecover, after the institutional reform of MOR&PW, many cmployces will
have to Icave their jobs, and medium and small-scale contractors are one of
possible job opportunitics.

¥t is nccessary Lo strengthen and fosler the canstruction indusiry with a view to
meel the road maintenance requircments and also to promote the local economy.

In this context, the following direction is of importance:

- creation of equipment leasing or reatal market for the medium and small-scale
contractors, and

- crealion of basic conditions such as credit facitities for improving cash tlow,
and provision of a guarantee facility for tender and performance bonds tor the
medivm and smalt-scale contractors so that they can easily participate in
tenders for road maintenance works.

Community Participation

Although a combination of the ¢quipment and labour Bascd Mcthod approaches
is reccommended, the Labour Based Methods wilt still be éfl‘cétivc for rural road
maintenance for the time being, since enough cquipmenl will "nol be provided
soon.  Community parltc;palion along_,s:de the rural roads through the Labour

Bascd Mcthods for routine road maintenance is ncccssary with the suppori by
VIOR &PW. ' '

T ransparency on Budgclary Allocal ion for Road Maintenance

One of the objectives of the Roads Board is the manag,cmcm of the Mamlcnanu::
Fuel Levy Fund.  After the cstablishment of Roads Board, lransparcncy in the
use of and allocation of road budget for road maintenance is expected. It is

-
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necessary 10 involve some representatives of the public in order to make the
most use of this system. This will contribute to incrcase the level of

accountability to the nation with respect to the budget for road maintenance,

lHuman Resource Development

Training tor Government Stall

Reductions in the member of stalf of MOR&PW and privatisation are a basie
feature of the institutional reform, which is currently planned.  Scaior stall has
1o quit the job in MOR&PW due o carly retirement, and matured engincers and
administrators have also to lcave their positions.  In addition, (urther
introduction of the contracting-out system in road maintcnance will deprive
middle and young age stalf of the opportunity of practical road maintenance
works.

These may accelerate the situations of lack of management capability and
experienced stafl,

Training for maintenance management and actual operational work becomes
incvitable in this context.

2) Training for Private Contraclors

As previously mentioned, strengthening of private  contractors  becomes
important fo meet the road maintenance needs.  Training objectives and target-

groups must be extended to include the private contractors as well.
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Roles and Fenctions of Rural Roads

Two main aspeets represent the roles and {unctions of the rural roads: local
cconomy enhancement and the enhancement ol the quality of life of residents
through supporting their daily activitics.

Local Economy Enhancement

The roles and [unctions of the rural roads from a viewpoint of local cconomy

cnhancement are summarised as follows:

- to maintain accessibility to the existing arterial trunk roads such as Al, Bl and
B3, which conncct to Nairobi and Mombasa, and

- to keep accessibility to the local major towns and centres where relevant
factorics and other related facilitics are currently located.

Enhancement of Quality of Lifc

Trips can be divided into two catcgorics; namely daily trips and non-daily 1rips.
In terms of daily teips, mosl irips consist of walking or bicycle riding in casc
which destinations are not so far though walking time somctimes exceeds more
than 60 minutcs. Matatu is the major means ol transport to more distant

destination.

Taking these tacts into consideration, the following may be summarised as the
roles and functions of the rural roads:

- to provide facititics for stablc and safe walking trips cven on carth and gravel

road,

- to provide roulcs for means of public transport such as Mataty, and

- to maintain accessibility to major public facitities (higher rank facilitics) such
as large markets, high ranking hospitals and administrative centres, which are

usually located around local major citics.
Design Slahdard

Geomeltric Conditions

1) Cross Scction

)
et
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Most of the Class C roads scem to have kept the necessary pertinent right of way
and carriageways, though narcow carriageways can be parlly observed.  The
widths of carriageways of Class D and E roads vary from place to place
depending on the surrounding conditions, since no improvement to meet design
criteria has been undertaken for a long time.

Horizontal Alignment

Generally speaking, most of the rural roads have comparatively good horizontal
alignment cxcept for some sections, where the roads cross small rivers in

mouniainous arcas.
Longitudinal Alignment

Longitudinal gradicnts of more than 8% can be observed at some road scctions
in mountainous arcas.  In other areas, the condition scems 1o be satislactory in
terms of longitudinal alignment.

Design Standard of Cross Scction

The geomelric road design manual was prepared in 1979, The number and
width of carriageways and shoulders, therclore, appear to be rigidly set without
given proper consideration o the level of service and technical or cconomic
road capacily criteria for asscssing road scrvice quality for justitying an
appropriatc widening.  The following arc the major points nceding revision and
standardisation in future in order to mect national and uscrs” needs:

- the current design speed of Class C Roads (96-100 km/h) on flat arca is
considered unnceessarily high,

- suitable shoulders width should be standardised in order to cater to pedestrian
and the volume of bicycle tratfic.

- Guideline on a more detailed and diversificd drainage system should be
incladed into the manual for mountainous arcas in order to cope with intensive

raintall and also to furnish cost cifective drainage systems.

The current standard cross-sections are shown in Figure 4.2.1.

4.
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CL
22l
c b
)
Note: The slope of £tk : i where HMES Im
1:2 where lm< hf 5 3o
1:1.5 where hi > dm
Dimcnsionsin | Normal |
Cross Section Meires Cross Fall
- _ o in %
Type |Lanes fSurfacing a b c s |
H 2 |Bitumen 1y 20, 70 2.5
1lf 2 |Bitumcen 95 1.5} 6.5 2.5
v 2 |Bitumen 8.0 1.0 6.0 2.5
v 1 |Bitumen 7.0 LS| 40 Z.E_
Vi 1 [Bitumen 500 05] 4.0 2.5
Vil 2 |Gravel 8.0 4.0
VHI 1 |Farth/Gravel 60 5.0

Note: Type V and VIII are only interiny solutions {stage construction)

Iig. 4.2.1 Typical Cross Scctlion
(3)  Drainage

One of the most important clements of road design, operation and maintenance
is to provide adequate and functional drainage. Roads need good drainage to
opcrate sately and undertake adequatcly neccssary maintenance throughout their
usclul life-cycle.

As a whole, the current drainage structure in the Study Arca appears o be poot.
Most of the embanked roads do notl have drainage, and non-embanked roads
have simple side ditches.

The design scales of the drainage structures uscd are as shown below:

Drainag R iod
Bridge =~ SO years

Culverl 50 years
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As the drainage system will be designed according to the natural conditions, the
construction of stonc masonry or concrete drainage is recommendable in ordee
1o prevent soil erosion for roads with more than 8% of longitudinal grade.

The return period for bridges and culverts is not described in the current design
manual.  This should be specitied in the manual, since the drainage system is
one of the impartant components in road maintcpance.

Development Criteria [or Rural Roads
Local Industrial Development

General

Agriculture is onc of the major cconomic activities and the farms arce extensively
distributed and almost same producis are growing in the Study Arca cxcept
tealcaves and coffec beans.  This makes it difficult to specify rural roads to be
improved 1o cnhance the agricultural  activities. Development  of

comprehensive road network to cover the agricultural arcas becomes necessary.

As for manufacluring industry, there are soapstone mining and manufaciuring
factorics for lca, cofice, tobacco and grain mill processing in the Study Arca.
Howcever, their sizes are small and activitics are nol appreciable.  In addition,
most of the factorics are located in adjacent to the major towns where road
network is comparatively well developed.

Fish Industry Enhancement

The fish products in the Study Arca occupy a dominant position in Kenya and
spoilage of the products occurs during the rainy scason duc to lack of
transporlation. In addition, the results of the community nceds survey
reveated that fishery zones expericnced some difliculties in the supply of
agricultural food in comparison with farm zoncs. Road improvement from
janding beaches 1o the existing trunk roads is, therefore, a focal peint in order to
¢nhance the fish industry in the Study Arca.

The following six routes can be identificd as candidate rouics from a fishery
industry cnhancement perspective laking into account the current road condition,
the number of landing beaches and the latest fish pro_dﬁct_slalislics. Some
candidate roads have also possible aliernative routes (see Table 4.3.1).
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‘Table 4.3.1 Candidate Roads (a be Tmproved for Fishery Industry Enhancement

()

43.2
)

@)

"~ Possible Alteraative Distance Rematks
1 From Pont Victoria to inland (Kmi 1
[ A D251-D250-D254 43.2|Gravcl/Farth
B [C29-C90-BI 29.9GravelfBanh 7
c |c2mi o  75.8|Gravel/Banth/Bondo/Bitumen |
2 Usigu to Bondo
) [C27 45.0|Gravel/Fanth o
3 luanda Koticno to Siaya .
A [C28-D246-Siays-C29-BI 58 GIYGE/Siayz/Ditumen
B |C28D245-B1 T 67.7|GI/GEBitomen (C27)
4 Mbita to lloma Bay
[C19-1foma Bay 40.7|Gravel/Earih
'S Karungu to Homa Bay ]
[C18t0 C20 35.9Gravel/Banhy/Bitumen (C20)
6 Muburito Al
[c13-a1 47.7|Gravel arth

Note: As for the location of the routes, refer to Fig._2 31

Transport of Tealeaf

The preduction of tealeaves is onc of the dominant cconomic activities in the
Study Arca. Prompt transport from a tea {irm to a tealcafl proccssing factory
which is usually located alongside the trunk road is the focal point in order to
prevent tealcaves from roftenness, especially in the rainy scason.  In addition,

processed tealcaves are transporled to Nairobi and Mombasa by truck.

Feeder road development to conneet to the existing trunk roads is, in this context,
of importance. However, it is diflicult to specify the feeder roads to be
improved, as the tea firms are widely spread in the mountainous arca. The
realisation of bitumen standard road nctwork, which covers the mountainous
area in Nyamira and Gucha Districts, is expected to contribute te the promotion
of transportation of tealeaf product.

Accessibility Index
Major Public Facilities

Administrative centres, major market centres and health centres were examined
to analysc accessibility to these facilitics from villages.  The spatia] distribution
of the facilitics is shown in Fig. 4.3.1.

Accessibility Analysis

- 1) Road Nclwérk_Condition'
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Accessibility is presently restrained by the road network condition, which is
defined by mainly two components, the road network itself comyprising
classified roads and the surface condition.  Both components are closcly

interactive in determining the average speed of vehicles.
Accessibility Index

Accessibility Trom villages in each territory to the pivotal major facilitics of
cach territory was analysed in the next stage.  The concept of an Accessibility
Index was uscd for this purpose.  The Accessibility Index indicates the number
ol access routes from villages to pivotal centees in cach territory bascd on the
links of road. The higher the number of routes a road has, the higher

improvement priorily it shows. A rough schematic explanation is shown in Fig.
432

Territory and Major Centres
Cluster Tree

Cluster tree analysis was applicd to analysc the aceessibility (o the major public
facilities.

Territory and Location of Pivolal Major Facilitics

An integrated territory coupling with adminisirative and market centres was
used for the analysis.

Tidbege vidlege
Pillage

Vitlige

1l

Ieh Farilily .
Terire §eb Frzilily 5
Lealrs

5]

L

Pirslel

Seoility Cealre Pivgdnl

Fezilivy Cenrtee

lmi71 Brressibility Index

Liaber o roylbes
frez vidlagea He pivated cenlres

% poales bs nreess beea villapes L3 pivolad
ralger

Fig 4.3.2 Explanafion o'fAcccssi'b'il'ily Index
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Bascd on this concept, Fig. 4.3.3 illustrates the Accessibility Index of the reads

in the Study Arca indicating their importance from an accessibility viewpoint
relevant to the resident’s daily activitics.

Considering the order of up to Accessibilily Index 8, Class C roads are dominant
in this order except tor the following road scctions:

- D246 (Siaya to Bond)

- D210 {C13 to Charring)
- E 118 (C19 1o D210)

- D246 (Siam to C28)

- D256 (C30 to C31)

(Refer to Frg. 2.3.1 for the location of the road seciions)
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fmprovement Plan
Road Network Density

The Study Arca has a high road network densily in comparison with those of

other countries in terms of classitied roads including special purpose roads. (sce
Fig. 4.4.1)

It is obvious that the road network itself is well developed in the Study Area in
retation to population density.
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Fig. 44.1 Populalion Densily and Read Density
Road Network Hierarchy

The categories of the classificd roads ranking from A 1o E are consistent with
road net work hicrarchy from international trunk road to minor road (see Table
2.3.1 for details). According to the accessibility index analysis, the index
corresponds with the categories of the classified roads; ﬁame]y the higﬁ-er
ranking roads, such as class A, B and C, have a higher number of accessibility
index. '

Recommended Cross Section

1) Carriageway

The width of carriageways was decided based on the current design criteria, |
which prescribed those by trattic characteristics including standard axles.

2) Width of Shoulders

.44.-
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As for the width of shoulders, the traflic count survey revealed that many people
arc walking, and many bicycle-riders could be abscrved on the rural roads.
This is onc of the traltic characteristics of the rural road in the Study Arca.
This phenomenon has brought about scrious traffic aceidents, since pedestrians

and bicycle-riders cross over onto the carriageways due to the narrow shoulders.

The shoulder width should have, therefore, a clearance as wide as possible in

order to cater for such type of traffic (sce Fig. 4.4.2).

New Type 111
9.5-10.5

1.5-2.¢ 6.5 1.5-2,

Exle: 2.0 « shopler shailbe applied in adjucer f silisges
New Type 1¥
3.0

L5 6.0

1.5

\ T

Fig. 4.4.2 Proposed Cross Section for Rural Roads
3) Pavement Structure

It is desirable to provide a higher degree of variety with respect to pavement
lypes to meet local conditions in Kenya. However, a conventional standard
curreatly used in Kenya should be applied at this stage, since it will take a long
time to establish a new standard for pavement structure, which is based on a

local soil material conditions.

45.
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The roads, which nced to be provided with wider shoulders arc listed in Table
4.4.1,

‘Iable 4.4.1 Road (o be Upgraded

Rd. No, | Accessibility Section Remarks
Index
C20 83 Homa Bay - C19 Fish transpost
C19 50 200213
D246 41 (29 (Siays)-C27(Bonda) Fish franspor i
€31 38 B1-D256
20 33 C19-C18
L 21 Bastand west Staya
€13 20 AL -D2I0 Fish transport from Al to Mehuru
17 19 B3 -Ogembo
€43 19 Connecting to D256
D210 19 C13-Karungu
118 19 C19-D210
43 16 D256-Al
c19 14 C20-D216
D246 i4 Siaya- (28 Fish transport
D256 14 C30-C31
C21 i3 Kisii- 12222
C27 i3 B1-D243
C3i 12 D256-C32
Ci8 1 A1-C20 Fish transport
27 10 West Bondo
Cla 9 D202-A1
Cl18 8 C20-D210
Cio 8 For Mbita from D213
D256 2251-D 250-C30 Fish transpost
D245 C28-D245-R1 Fish transport

Note: B212 and 211 are eliminated due to cutting corners funclion of routes

-Jf-
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Chapter §  Road Maintenance hnprovement Plan
Principal Pelicy for the Future Road Maintenance Plan

The suspension of and/or delay in daily maintenance activities has resulied in
the deterioration of the road network, and thereby inereasing constraints (o road
wsers.  Road maintenance work nceds sustainability and the importance of
sustainability in road maintenance work have been recognised as a key factor in
the Road Maintenance Initiative (RMI, refer to Section 2.6), which has been
underiaken in the past by the Government, the World Bank, and other donors.

Sustainabilily in road maintenance is required in the following areas:
1. Financial arrangement for full budgetl preparation;

2. Institutional capacily building with a view 10 respond to road maintenance
requircments from all stakcholders;

3. Maintcnance mcthods and technology development to meet the above
requirements al the maximum cltectiveness and cilicicncy;

4, Human resource development to train the staff, the public and the private
scelors;

5. Information system development for road maintenance management; and
6. Policics to support construction industry development.

The above described maintenance sustainability will be considered in terms of
external, institutional, and technical factors.  The Road Maintcnance Fuel Levy
is an existing external factor lo secure financial sustainability.  The Road Board
Act, that is now under deliberation, will be a principal institutional policy to
rcview the maintenance organisation and its functions. Under this policy,
MOR&PW is expeceted to be reformed into a Road Agency.  These will be a
precondition for the road maintenance improvement plan.  The on-going Roads
2000 Maintenance Programme will be an actual road maintcnance strategy.
The Labour Bascd Mctheds proposcd in the Roads 2000 Maintcnatnce
Programme are technical factoss and will be developed in the road maintenance
improvement plan of the Study taking into account private scctor involvement
and conStmclion iﬁduslry development.

In addition, a new policy framework for commercialisation and privatisation is

also proposed in the Study in order to achicve maximum effectivencss and
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cllicicncy, which should respond to road users’ requircments.

Table 5.1.1 summariscs the major planning issues for the road mainlenance
impravement plan.

Table .11 Major Planning Issucs for Mainieaance Improvement

Zactors Technical Institational Exterual
Tssues ™ | Imprevenient Improvenient Factors
Curent Palicics - Labour Based Mcthods - Roads 10ard & Road |- Maintcnance  Fuel
Contmcl Maintenance Ageacy Yevy Fund
Sustainabilily . Establishment  of  road | - New role of MOR&PW | - Structural reform
invenlory system - Rearrangement of
- Total mainlenance | cquipment workshop
management - New relation belween
- Appropriate technology [ PWO & DWO
o __development o . o
Commercialisation | - Construction industry | - MDD privatisation - Steuctural reform
fPrivatisation development
Accouotability/ - Communily participation + Public involvement ~Ixfinite  adocation
Transparcacy - Computerised  information mcthad  with  clear
systeny priority
Ituman Resource - Private scctor training - Contracl lralmng - l’lzmnmg (rammg
Development - Total maintenance training _

Neote: Itenis in bold leller are proposed by the Study

5.2 Improvement of Road Maintenance Works

{n New Road Inventory System

The provision of a well-developed road inventory is basic information nceded
for cstablishing a road maintenance system.  The current road inventory used in
MOR&PW is a very simple onc lacking needed information such as kilomelre
posts, grade of current surface condition and the past record of maintenance.

In addition, taking the current scaree budget and staff in the road sector into
account, il is rca!islic to phasc-in the ¢stablishment of a proper road inventory.

The following steps arc rcwmmcndcd in this contcxl

a. Phase I: Kilomcire posis installation and upgrading of the mv»ntory

capacily by identifying the types of damage through a road and pavcmenl
condition survey.

b. Phasc II: Evaluation for spccnlymg the repair jobs needed and prlorlnsalxon
of the rcp’ur works.
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¢. Phase 1L Examining future rchabilitation nceds using the road conditions

survey.

d. Phase IV: Establishing a preventive maintenance and road sceurily system
against disaster.

Total Maintenance Management

MOR&PW is to enhance its role to the Road Agency, and it is to reduce its staft
to mecetl clicetivencss and efticicacy of road maintenance. Tt is, thercfore,
important to comprchensively manage the whole road maintcnance works
through the combination of contracting-out and us¢ of the force account
according 1o types of maintenance work.

Taking advantage ol the conlracting-out system to the extent possible is
incvitable for periodical road maintenance to implement efficicntly maintenance
works, since maintenance work will increase in Iuture to mect road user’s

requirements and support local cconomic development.

In terms of special works including emergency work, it is recommended that
MOR& PW implements such works by usc of the force account taking into
account the urgency of the works.

Combination of Labour Based Mcthods and Proper Equipment

The Labour Bascd Mcthods have been applied in Kenya for a long time due to
lack of cquipment to meet the road maintenance requirements, and promotion of
community participation in order 1o create job opporlunitics in the rural arcas
has also been introduced.  However, this method faces a turning point, since
minimum labour wages are rising 10 135Ksh./hour, which results in an increase
of road maintcnance costs by the Labour Bascd Methods.  According to the
Roads 2000 Maintenance Programme, the Labour Based Mcthods are
rccominc_ndcd in combination with the use of a minimum of equipment such as
small rollf_:rs but only in the case in which it is cconomically viable. However,
cven the Labour Bascd Methods recommended by the Road 2000 Maintcnance
Programmc face still problems: il takes 100 long lime to complcte the necessary
maintenance work, and the quality of works sometimes docs not mect the
required standard.

A combination of not minimum but proper equipment, such as bulldozers and

graders, in combination with the quour B_aséd Mcthods should be, therelore,
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taken into account in order to cffectively and cconomically meet the road
maintenance requirements and also in order to keep the cngincering quality of
the maintenance works as a stable level.

Eslablishment of Regional Equipment Centres

Although contracting out of maintcnance works will be encouraged in order to
cope with the structural reform of MOR&PW, special works by force account
will still remain cven in the future.  Necessary construction cquipment has lo
be kept in the Mcchanical Teansport Depariment, which is expected to become a
lease and rental ficm under the privatisation scheme.

It is proposed, in order to progress in the privatisation of MTD, that all PWO
and DWO equipment be intcgrated into the Regional Equipment Centres (RECs)
such as at Busia, Siaya, Kisumu, Homa Bay, Migori, and Kisii districts. This
integration is cxpected to facilitate the repair and mainienance of the equipment,
and lo eflicicntly expeditc the Eivailabilily of cquipment. The RECs will
provide nccessary equipment to both the private contractors and the DWO and
PWO on a rental base, so the PWO and DWO can use vehicles and cquipment
for their in-house routine patrol, supervision, and special maintenance works
such as cmergency repairs and training.

Mcasures to Facilitate Easy Equipment Maintenance
Unification of Equipment for Easy Maintenance

Various donors provide construction cquipment without taking inte full account
standardisation for maintenance equipment.  This c¢reates difficuliies with
rcject to availability of spare parts for the machines. Most of the temporal
local dealers have no capacity to keep stocks corresponding to the various kinds
of sparc parts. MOR&PW capacity is also limited to maintain and repair the
various kinds of machincs, the makers of which differ.  For efficient usc of it, it
is sccommended that the cquipment and machines, of which dealers should 1ull
ability for back-up scrvices.  In addition, unification of kinds of equipment is
desirable for casy maintenance.

Impontance of Back-up Service

It has become virtually impossible to eepair equipment at MOR&PW and local
workshops propérly because of technological advances.  Modern cquipménl'

has adapted compulterised engines, hydraulic systems, and transmissions.
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Machine makers train their mechanics at the dealers when  cquipment
modification is introduced. This progress is now too fast tor MOR&PW

mechanics to catch up with.  The role of local dealers has become more

important. A credible back-up scrvice system through dealers in the Tocal markel

must be guaranteed, when new machines are provided.
Rescarch and Development

A simple and uniform standard has been applicd to pavement design duce to fack
of basic data.  This, in turn, is onc of the reasons for increases in construction
and maintcnance costs and it has shortened the life-cycle of roads. Tt is vilally
important in terms of construction and maintenance cost savings and lile cycle
extension as well to research and develop appropriate read beds and pavement

structures for both heavy loaded trunk highways and for less traflic rural roads.

In this view, it is nccessary lo address long-term monitoring on pavement
behaviour in co-operation with public-academic-private consortivm. It is
proposcd that the Material Testing and Research Department {(MTRD) assumes
the responsibility for these subjects.  One of the major tasks to be addressed is
to review the current pavement design standard, which has been applied in
Kenya, in order to provide more various types of standard to mecet local
conditions.

Prioritisation of Maintenance Work

There are two aspecis from a vicwpoint of prioritisation, which roads have
priority for maintcnance, and how should maintenance works be prioritised?
As for the former subject, MOR&PW Headquarters in Nairobi is introducing a
cosl-benelit analysis approach {o decide on mainlenance priorities for the
national trunk road network.

In terms of rural roads, this cost-benefit analysis approach for prioritisation of
mainténancé ivprks is inadequate, since the traftic volume on rural roads is as
small as 200 vehicles per day on average. A more simplilicd mc.lhod, such as
accessibility index and the routes contributing to local cconomy enhancement, is
available 1o decide on road maintenance priorilics in pllaccl of cost-benelit
analysis approzich (refer to section 4.3).

As for the laiter subject, priority should be placed on the following types of
maintenance works with a view to sccure smooth traflic with minimum

maintenance <osts:
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- Emergency work (emergency repairs on blocked and impassable roads),

- Cyclic drainage work (roads are seriously and casily deteriorated by damaged
drainage system),

- Reactive work on pavement (patching and local scaling),
- Periodic preventive and cesurfacing work (rescaling),

- Other cyclic and réaclivc work, and

- Periodic overlay.

Institetional Improvement

Roles between Roads Board and Road Agency

The establishment of the Roads Board is under deliberation in the Parliament
and enaciment is cxpeeted soon.  One of the most important functions of the
Roads Board is to decide on appropriate use of the Roads Maintenance Fucl
Levy Fund, which is tax carmarked for road maintecnance, and to monitor the
road mainicnance aclivitics by this fund.  Proper and transparcnt road
maintcnance budget allocation can also be expected after the ¢stablishment of

the Roads Board. In this regard, public involvement as board members of the
Road Board is significant.

When cstablishing the Roads Board, major parts of the Road Department,
Material Testing and Rescarch Department, and Kenya Institute of Highway and
Building Department of Ministry of Roads and Public Works (MOR&PW} witl
be converted into Road Agency.  The Mechanical and Transport Department
will be privatised as a leasc {irm of construction cquipment.

The Road Agcncy is to concentrate on road maintenance of the classified roads
in order to effectively and promptly carry out the actual road maintenance works
to meet national requirements that provide well developed basic infrastructural
facititics in the wholc of Kenya.

Taking advantage of this system, the following relationship between the Roads
Board and Road Agency is proposed:

- The Roads Board requests the Road Ag,cncy to maintain the classmcd roads

according to a road maintenance plan, which will be cslabhshcd by the Roads
Board based on the neeessary budg_,ctary allocation.

5.



)

RRIN i Western Kenya

- The Roads Agency implements the required road maintenance eftictently and

elfectively,
[ e ] [ ey
-‘—__Major Roles o ] o miiii& :;ponsiblm; a ]
- Budget Preparation - Ifticient Maintenance Operation
Maintenance Steotegy | - Eaicicat Monagement System |
. -

Iig 5.3.1 Relationship of the Roads Board and the Road Agency
Provincial Works Ollice Structure

At present, there is no clear goal of institutional improvement ¢stablished for the
Provincial Works Office (PWO). PWO has no planning and programming
scction so far.  Maintenance work is expected to increase in future, and a quick
response will be required to keep the level of service of the roads for users.  In
addition, prioritisation of maintcnance works will be required as well.

It is proposcd that PWO add the function of planning and programming in order
to cope with road maintenance and upgrading requirements.  Bituminous road
mainicnance is under the responsibility of PWO accerding to the current
demarcation. However, the current maintenance process is not able to
completely meet elfective maintenance works.  District Works Olfices (DWO)
have much local information on the current conditions of roads including
bitumen standard. Théy inform about the necessily for repairs of the
bituminous roads to PWO but the response is ofien delayed and the timing is
inadequate.

Table 5.3.1 shows an immediate proposal for the demarcation between PWO

and DWO on biluminous road maintcnance. The major points of the proposal

~are as l'ollow5'

- DWO has rosponsnblllly for patching work in routine maintcnance works;

- PWO has responsibility for surfacing in pcnodn, and special maintenance
works; and
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- Special work is done in co-operation by both PWO and DWO.

Table 5.3.1  Bituminous Road Mainteraace

Fresent Eroposed
FWO WO PWO DWO
Routine 2] X Patcking X o« - (2]
P>
Periodic @ X L Suticing ©  4— X
<pegibisl>
Special (3] X Spevial & -+ (8]

<eaordingte>

District Works Office Structure

District  Works  Olfices (DWO) dircetly  undertake  road  maintenance,
Improvement ol the organisational clticiency of DWOs is ane of the most
important tasks.

The proposal for District Works Offices in the Roads 2000 Maintenance
Programme has no institutionally clear function for programming, planning, or
preparation of maintenance system.  In addition, there is no consideration for
preparing emergency maintenance and the training function. These functions
become more imporlant in mainlcnance management system under the
prospective Roads Board Acl.  Furthermore, there are not clear demarcation
between contract management and in-house operations.

A new concept of the District Works Oflices proposed by the Study is shown in
Fig. 5.3.2.  Thc major points of the proposal arc as {ollows:

- DWO has two sections, contract management and in-house management, since
contract-out maintenance work and force account work (in-housc) follow
difterent procedures,

- DWO has a planning and programming section to make the most use of local
information on maintcnance work.

Dislrct Werks Ofica

!
Tw bowee Minspement

[ Gistrict Roads Cficn

1]
Plaresng & Prg pramrevan i ﬁmaﬁog
— Tandor Py acerst Lok ct
Rogd sty Survey s et
RMMIS . Detign Suparvision
Bdgetnyg Cost Estimate Unhouse Dperation
Tordar Docurart {Speciat Woh)

Fig. 5.3.2 Proposed WO Structure
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Construction Industry Development

Supporiing Institutional Arcangement

1t is recommended to introduce supporting an institutional arrangement in order

to case (inancial constraints and to enhance mainicnance capacity as follows:
Equipment Rental and Leasc Market

The contractors have difticultics in {inding cquipment for maintenance
operations, because there is no equipment rental and lease market in Kenya.
This low availability of equipment results in the contractors delay and
incomplcic contracts,  Three alfernatives arc considered to solve this constraint.
The first alternative is cnhancement of the foree account by MOR&PW.  The
sccond alternative is to provide funding system for contractors 10 purchase
necessary cquipment.  The third alternative is to provide a lease market with
cquipmenl.  As mentioned before, enhancement of force account is against the
prevailing privatisation climate.  Although to provide funding system or lease
market is considered, attention has to be paid to the privatisation of the
Mcchanical and Transport Department (MTD), which is one of the department
of MOR&PW. Creation of a rental and !ease market for road construction and
maintenance cquipment is, thus, to meet the solution of the current constraints.
The present MTD equipment should be one of the resources for the rental
market.

Credit Facility for Working Capital Fund and Guarantees

Most of the local contractors need casy access to credit facilitics such as banks
and insurance companics. Generally, they need tender bonds, perlormance
bonds, advance bonds and opcra(ing capital in implementation of the contracls.
However, the private banks and insurance companics request very high interest
rates of over 18% in some case. Many contractors missed opportunilics 10
cnter new tenders and sometimes they went bankrupt because of a shortage of
operational funds, when their cash flows deteriorated duc to the delay of
government payments.

Creation of credit corporations and facilitics for local small and medium
contractors will solve these problems and it will assist to develop the local
coplractorS. This wil also create émployrﬁcnl opporiunitics in the rural arcas
by locé_lly established contractors. '

_55.



)

(4)

RRIS i Western Kenya

Training Needs

Private contractors have curcently no training opportunitics except for on-the-job
construction and maintenance work.  For increasing capacity of private seclors
in accordance with progress of privatisation, training by KIHBT is helpful as
well as the governmental efticers.  In Kisumu, KIHBY has trained small-scale
contractors in co-operation with the Swiss Interaational Development Ageney in
order to promote the Labour Based Methods.  This expericnee will be expected
to medium-scale contractors, where are local key cnterprises in the rural areas,
They nced basic education and training in the liclds of total corporate
management, quality contro} and maintenance engincering.

Market Demarcation and Tender Policy

In the construction indusiry development, markel demarcation is required in
accordance of the size of the contractors as follows.

a. Large Contractor: regional general contractor and export-oricnted lirms
b. Medium Contractor:  districl gencral contractor and specialised conlractor

¢. Small Contractor: specialised artisan

d. Communily Group:  Labour Based Mcthods contracloss in the rural
community.

Cureently, the large contractors occupy periodic and rehabilitation of bituminous
standard roads in the regional markets, and they have become suppliers to
provide asphalt materials for routine maintenance.  Their roles are important.
Therefore, regional preference in maintenance tenders is necded.

The middle contractors arc  district-based {irms that carry out moslly
regravelling mainlenance.  However, the contractors frem the other disiricts
and provinces come to the disirict market, which provide a few benefits in the
local cconomy.  ‘They need district’s tender preference.

Release of Market Information

Market information has to be released to contsactors for creating lransparency
and more compelitions and increasing tender opportunitics to contraclors.  Such
system is expected to be developed in future, as a L:dmpn.ﬁcr Sj~$lem for eficicnt
and eftective pmcurcrﬁenl managemcnt- to be integrated into the Hig,h\-.vaj.r
Management Information System (HMIS) of MQR&PW. _ '
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Human Resource Developmend

Training Ficlds

There are Iwo major tictds for hwman resourees development; onc is to foster
slall who is able to manage comprehensive foad maintenance works including
contracting-ovt managemenl, in-house nrintenance works, and planning and
programme  issucs.  ‘The other is (o foster cxperienced stafl in actual
maintenance operation works.  These two ficlds are the tocal points in order to
cope with future prospect of MOR&PW, which faces structural reform with a
scaling down of the staff and further introduction of contracting-out system in
order to pursue cflicient and eflective road maintenance works.  [n addition,
the training should be extended to private contractors in order to mect the
construction indusiry development.

Training Subjects
Road Maintcnance Management
The required major training subjects arc as foHows:

- Planning (nceds survey, road inventory, traflic survey, road planning,
cavironmental consideration and prioritisation study),

- Maintenance Work (dcsign, cost estimatcs, construction plan, maintcnance

plan, schedule management, and equipment plan),

- Contract Management (consultant procurement, contracltor procurement,

financial aspects, legal problems,), and

- Administration  (tolal co-ordination, pcrsonancl  management,  public

advertisemenl and community pariicipation).
Maintenance Operation Work

The required major training subjeets arc as follows:

¥

Planning (tratlic survcy, road inventory survey),

Maintenance Technology (matcrial investigation, laboratory test, design, cost
cstimates and cquipment plan),

Operation (mainlenance work, supervision, quality control, cquipment
managemen! and construction plan), and

Monitoring (road condition survey and prediction of deterioration).
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"Traince
For rural road maintcnance, Provincial Work Oflicers, Provincial Road
Engincers, District Work Oflicers, cngincers, planners and  administrative

oflicers having more than 10 years cxperience are the candidates in order to
strengthen the current management capabitity and to foster the next gencration.

Organisation for Training

The Kenya Institute of Highways & Building Technology (KIHBT) assume
responsibility so far training for MOR&PW?s stafl. It is desirable that KIHBT
will assume responsibility for the training mentioned above by taking advantage
of the past and current expericnce and facilitics,

Traincrs

This training is aiming at institutional reform development for rural road
maintenance in order to meet the future prospeet of new MOR&PW.  In this

contexl, the following qualifications arc requested for the trainers.

- Advanced engineering expericnce

- Financial management experience in the private scctor

- Rich expericnce in institutional reform in the public scctor
Improvement of Kenya Institute of Highways & Building Technology

The Kenya Institute for Highway and Building Technology (KIHBT) has a
conventional training scheme, which covers Labour Based Mcthods in aperation
of road maintenance.  As mentioned above, the new teaining is expected to be
implemented by KIHBT. KIHBT has also to be improved in order to be in a
position to meet this new type of requircment.
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Chapter 6 Sclection of High Priority Roads

The candidate routes for the High Priority Roads are sclected from the
viewpoints of enhancement of the local cconomy and improvement of

accessibilily on the basis of the development crileria mentioned in Section 4.3.2.
6.1 Enhancement of Local Economy

(1) Candidate Routes

The following six routes including alternatives were designated with a view to

enhance the local cconomy as important for lish transport:

1 From Port Victoria to Bl

1-1 D251-D250-C30
1-2 C29-C90-B1
1-3 C27-BI

2 Usigu to Bondo (C27)

3 Luanda Kotieno o Siaya
3-1 C28-D246-Siaya-C29-Bl
3-2 C28-D254-C27

4 Mbila to Homa Bay (C19)

5 Karunga to Homa Bay (C18)
6 Muhuro to At (C13)
(2)  Criteria to Sclect the High Priority Roads

The following five evaluation criteria were applicd for the sclection of the High
Priority Roads:

a. Priority should be giircn to the routes selected by both Accessibility Index
analysis and local cconomic enhancement (overlapping routc),

b. Earth and gravel roads only (bitumen standard roads are excluded),

¢. OCther than the El Nino Disaster Rchabilitation Projects should be scelected to
avoid double investment,

d. The High Priority Roads on the District Development Plan (DDP) should be
taken into account (sce Fig. 4.4.1), and

o

Roulcs for fish transport from landing places with high volumc of fish
products have a high priority. : :

(3) ~ High Priorily Roads for Enhancement of the Local Economy
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1) Lvaluation
Considering the criteria mentioned above, the candidate routes were cvaluated
as shown in Table 6.1.1.
Table 6.1.1 Evaluation of the Roads
Roules with altcinatives Overlapping|Fanly Other than THigh Fish fvaluation
roules Gravel Nino Priority  on|Products
Roads Rekabilitation |pipp
t|From Port Victoria o
1-1 D25 1-D250-C30 @) O Q & O
1-2 C29-C0-B1 [ © O O O Aty
1-3C27-B1 Q O
2jUsign to Bondo e O
3|Luanda Kotieno to Siaya
31 I8 D246 8iaya-C29] O O 0O
Bl
3.2 C28-D254-C27 O O
4]|Mbita to Homa Bay(C19) O O @) O A O
5|Karunga to 1loma Bay(C18) O
6|Muburs to AI(C13) O O

6.2
D

Note: *1) 1-1 and 1-2 arc almest the same but 1-2 is a liite bit longer in distance,

2)

Q indicales applicable
A indicates partly applicable

High Priorily Roads

According to the cvaluation, the route from Mbita 1o Homa Bay (C19) was
ranked the highest in priority since this route satisficd almost all the basic
criteria mentioned above, though the volume of fish products is somewhat lower
than at Port Vicloria.

As for the routes from Port Victoria 10 the Irunk roads, 1-1 and 1-2 are placed at
almost the same priority level.  However, the routed-1 (D251-0250-C30) had a
shorter dislance than route 1-2 (C29-C90-B1). Conscqucnily, the routel-1
(D251-D250-C30) and the Mbita 10 Homa Bay (C19) route were sclected as
high priority roads bascd on the cnhancement of the local economy perspeclive.

Improvement of Accessibility lor Residents
Candidate Arcas for Road Improvement

Bascd on the analysis of the Accessmlhty Indcx rcprcscnlatwc arcas were
identilicd, where the mads need to be improved in order to enham,e 'lcccss:hlhly

for residents in matters perlaining to daily !wcs
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Fig. 6.2.1 shows the location of the roads tabulated in Table 4.4.1 identifying the
foltowing five areas, where the roads need to be improved.

1 Nambale Arca
2 Siaya Arca

3 Homa Bay Arca
4 Kisii Area

S Migori Arca

Conscquently, priority has to be determined through comparing the above five
arcas.

Priority Criteria
The following different criteria were introduced in order o analyse the
improvement priorily from the accessibility viewpoint.

a. Bstablishment of a bitumen road network
b. Priority from the District Development Plan perspective
c. Impact on bencficiaries

Priority Area

The Kisii Arca was selected through the above comparison, as the high priority
arca. ‘'The major points of evaluation are as follows:

1) Dissolutlion of Missing Links of Bitumen Road Network

An essential point of the criteria is that the establishment of bitumen road
network, without doubt, centributes to comfortable and stable transport for
users from the viewpoint of accessibility. In this view, the Nambale Arca,
Siaya Arca and Kisii Area were designated from this perspective having high
priority. Specifically, although the Kisii Area has a well-developed bitumen
road network, the network does not fully function, since the section between
Rongo and Ogembo is missing.
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Priority According to the District Development Plan

fach district has a District Developmenl Plan showing the  dovelopment
prioritics of roads (sce Fig. 6.2.2).  In the plan, the first priority is attached to
roads connceting to the major towns and / or the cxisting trunk roads.  The
identificd first priority roads in the District Development Plans are reasonable
and approvable taking into account the eftcctivencss of the impact generated by

road network development,

In the meanwhile, none of the priority roads in the seuthern part of the Siaya

Arca have been designated in the District Developmient Plan,
Impact on Beneliciarics

As llustrated in Chapter 2 “Existing Conditions”, Kisii and Nyamira Districls
have, in comparison with other arcas, dominant population densitics as high as
750-1000 persons per km’ on average.

Priority Arca

The Kisii Arca is, according to the above facts, cvaluated as the highest priority
arca where the roads need o be improved from the viewpoint ot improvement of

accessibility.
Priority Roads in the Kisii Area

The key point 1o discuss the high priority roads in the Kisii Arca is to fill in
missing links in the bitumen road network, since this arca has comparatively
well developed bitlumen road network cven at present.  {n addition, this arca
has a high population density and is comprised of hilly and mountainous terrain,
which often makes the roads impassable in the rainy scason.  The improvement
of the road scction between Rongo and Ogembo is crucial and this improvement
would contribute significantly to the ¢stablishment of the regional bitumen road
network coupled with serving the daily trips of the residents and tealeal
transport.

Definitive Bigh Prioritly Roads

The delinitive High Priority Roads were, through the above examinalion,
sclected as listed below (sce Fig. 6.3.1).

Homa Bay -- Mbita Read (C19 between Rusinga Island and Homa Bay from
C20 to D213 and from D213 to Rusinga Island: 1.-42.4 km.)
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RRIS in Western Kenya

This ronte was sclected for mainly by two reasons.  One is its contribution to
the improvement of accessibility in the peripheral region, since all the residents
have to use this route to go to Homa Bay, which is the centre ol the region for
shopping, and other daily trips.

Another reason is that the route is expected to improve the transport of fish,
which will enhance the local cconomy.  In terms of volume of fish products,

Mbita is placed in the second position in the Study Arca following Port Victoria.

A causcway of an approximate length of around 300 melers connecling Rusinga
Island and the mainland is included in this scction.  However, the cavseway is

expected to be improved under the El Nino disaster rehabilitation scheme.
From Port Vicioria to Bumala (D250/D251/C30 : L=43.0 km.)

Port Victoria shows a dominant position, in terms of volume of fish products, in
landing beaches in the Study Arca.  In the rainy scason, many fish products
become rotlen, since trucks cannot pass through the roads connccting toward
inland markets due to muddy condition of the roads. As there arc scveral
alternative routces, the priarily was given to the establishment of road network
coupled with the existing domestic trunk road, Bl in order to casure prompt
accessibility to major inland markets such as in Nairobi and Mombasa.

C20 (from Ogembo to Rango: L=19.0 km.)

The Kisii Area, including Kisii and Nyamira Districts, consists of hilly and
mountainous tcrrain with a high population density,  HCA conducted “A Siudy
on Strengthening the District Health System” in this arca in 1998.  This study
revealed a lack of basic health care facilities and insutficient access roads duc to
its hilly and mountainous topographical condition and few bitumen roads.
Especially, this arca has higher precipitation in comparison with other regions.
Even Matatu cannot provide frequent cnough services to meet basic residential
demand such as going to referral hospitals due to muddy and rutted conditions in
steep longitudinal gradicnt sections.  This condition also makes it difficult for

the residents to have access to enough tood for their subsistence.

This improvement is expecled strongly to support the daily lives of the residents
and it will also contribute to filling in the missing link in the biluminous road
nctwerk in the area.
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