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INTRODUCTION
 

This manual Is part of the LADP GuidelInes Series
 
and provldes detail and assistance to Local
 
Authorities 
 , to help ensure that Dus parks
developed by tht.si will work well and generate the
 
maximum in..ome. The manual can be used in 
any of
 
the following ways:
 

USE OF THE MANUAL
 

* FEASIBILITY ......... 
To give guidance on how to
 
establish the size and cost of a bus park

when working with Manual Two, Feasibility

Studies.
 

* 	 DESIGN BRIEFS ... To provide a basis for putting
together the Information necessary for a 
design briefand to help Identify the
 
component parts of the proposed bus park.
 

* DESIGNING ..... To provide technical information
 
and planning advice 
on how bus parks should
 
be designed.
 

*-CHECKLIST 
....... To provide a checklist against

which to check any designs when they are
 
submitted for approval.
 

* MANAGEMENT ... To provide some management advice
 
for running - bus park.
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SECTION ONE --- FEASIBILITY
 

1.0 WHAT IS A BUS PARK ?
 

Although this might 
seem too obvious a question to
 
ask, In this context it does help to highlight the
 
priorities when developing a bus park.
 

1.1 A SOURCE OF INCOME
 

A bus park has one main function, and that is to
 
provide Zhe Local Authority with revenue to enable
 
it to develop or maintain itself and other,
 
non-revenue earning facilities for 
the good of the

people of the town or district. Equally, the lower
 
the cost of construction, maintenance and
 
management 
of the bus park the higher the useful
 
revenue earned.
 

1.2 A PUBLIC SERVICE
 

The bus park itself provides a useful facility for
 
the district. The better the facility, the better
 
the chances of success at 
revenue earning.
 

In order to maintain useful transport systems

around Kenya, people 
must be able to afford to
travel on them. In order to keep the 
transport

charges wiLhin affordable limits, operating costs
 
must De kept as low as possible.
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1.3 	 EFFECTS OF AN EXPENSIVE BUS PARK
 

If the Council bi lds an expensive bus park then
 
In order to recover the repayment charges it will
 
have to make higher charges to the operators using

the bus park. This will have two effects:
 

* 	OPERATOR RESISTANCE ......... The operators ,,ill
resist using the bus park to avoid the higher
charges. ThIs will in turn increase the cost
 
of enforcing the Council's regulations and

the bus park may be in danger of standing

Idle.
 

* INCREASED PRICES ........ 
The operators will put
 
up their prices which may well reduce the
 
number of people travelling, again reducing

the possible income for the operators.
 

1.4 CONCLUSION
 

It follows that 
the lower the overall cost of the
 
bus park, Including construction and maintenance
 
costs, the greater the benefit to the Council, the
 
transport operators and the people travelling.
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2.0 WHAT ARE THE SOURCES OF INCOME ?
 
We have seen that the bus park 
should mainly be
regarded as a source of 
income for the Council. We
now must 
ask the question; "Where does 
the money

come from?"
 

2.1 
 PUBLIC TRANSPORT
 

The main source of revenue 
from a bus park is from
the charges 
made to the transport operators for
the use of 
this facility. The 
Council has to set
Its charges 
at such a level that 
it will receive
the maximum possible income 
from the bus park
without creating operator resistance.
 

2.2 OTHER REVENUE SOURCES
 

* NIGHT ROUTES .. Some towns are 
on through-routes
where a number of operators run at night. If
the bus park 
 Is kept open there is the
possibility 
 of a good income from this
traffic. 
 A survey of operators passing
through at 
 night would 
 provide the
Information 
necessary 
to decide whether it
 
was worthwhile 
or not.
 

* ON-SITE FACILITIES .... 
Other sources of 
revenue
from bus parks are 
 rents for kiosks,
cafeterias, 
 tea rooms and 
offices. 
 These
facilities are 
discussed 
in aetail from page
42 onwards. The 
amount of 
income arising from
these facilities will 
vary considerably 
from
town to town. Local information will 
have to
be sought to assess what 
 rents should be
 
charged.
 

* ADVERTISING ....... 
 As a well used public space
a bus 
park can be a popular area for all
sorts of advertisements, 
and the Council can
gain 
useful revenue by leasing advertising
 
space in the bus park.
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3.0 HOW BIG WILL THE BUS PARK BE ?
 

The next step to 
be carried out in assessing the
feasibility of the proposed 
bus park or an
 
extension to an existing bus park 
is to find out
what the demand is. There is only 
one real way to
do this, and that 
is to carry out a traffic count.
 

3.1 HOW TO CARRY OUT A SURVEY
 

Position somebody 
on each of the roads into the
 
town.
 

Each person should be supplied with watch,
a a

clip board, a pencil, and several copies of the

blank survey sheet.
 

They should be instructed to list 
every matatu and
 
bus that passes them, and to note;
 

the time,
 
the registration number,
 
the type (bus, minibus or matatu), and,

the direction - into or out of 
town.
 

It may be easiest to keep 
one list for vehicles

going into town and another for vehicles going out
 
of town.
 

A sample of the sort of record to be kept is shown
 
on page 
8. A blank copy of this survey sheet is
 
included In appendix 3.
 

3.2 HOW LONG TO MAKE A SURVEY
 

The longer a survey, 
the better the Information.
 
It Is essential that a survey covers, at least,

all the peak traffic flow periods. These are well
known, and include especially the market days,

holiday periods and the week 
or so around pay day.
 

A good guide for the length of survey is to carry

it out for the week over the end of 
the month.
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3.3 SURVEY SHEET LOCATION - Ndoto town
 

ROAD - Talitha Kumi Street DATE - 17 august 1986
 
SURVEYOR - Brook Ngache, Assistant junior engineer
 

IN 

TIME BUS 


0540 
0600 
0610 
0615 
0620 KBS 001 
0621 
0625 

0635 
0645 
0700 KAK 201 
0705 
0715 
0720 

0725 

0730 KMW 123 
0735 
0745 
0800 
0810 
0815 
0825 
0840 
0855 
0900 
0910 KWP 411 
0930 
0945 
1015 
1020 
1025 
1030 
1130 
1145 

1150 
1200 
1245 
1300 
1345 
1400 

OUT 
MATATU BUS MATATU 

KVS 223 
KTV 987 KOF 323 

KSM 479 
KVP 128 

KSR 743 
KSU 348 
KVT 113 

KTV 987 
KVX 293 

KVS 223 
KMK 514 

KMK 479 
KPX 007 KAK 201 

KBS 001 
KSU 348 
KVT 113 

KPY 187 
KSR 743 

KMW 123 
KVX 293 
KPX 007 

KTV 015 KSM 479 
KWV 999 
KTR 585 KPY 187 

KWV 999 

KBP 123 
KTV 015 

KVP 128 
KSM 479 KBP 123 
KOL 437 

KWP 411 
KXX 775 KTR 585 

KSM 479 
KQL 437 

KUU 722 
KMK 514 KXX 766 

KVP 128 
KUU 722 

KSM 479 
KVV 722 
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3.4 WHAT TO DO WITH THIS INFORMATION
 

Someone then needs to sit down with these lists and on a chart
 
like the sample shown below mark when each vehicle entered and
 
left the town.
 

A blank copy of this survey log sheet is included in appendix
 
3.
 

3.5 SURVEY LOG - MATATUS DATE - 17 AUGUST 1986
 

VEHICLE TIME 5..6..7..8..9.10.11.12..1..2..3..4..5..6..7.
 

KVP 128 -0 
KMK 514 
KTR 585 -
KTV 015 
KUS 223 
KQF 323 -

KSR 743 -
KVX 293 
KSM 479 GREW ,-Pomaz , 
KTV 987 O 
KSU 348 ON No 
KVT 113 Each bar shows how 
KPX 007 long the matatu is 
KWV 999 In the park , from 
KBP 123 an arrival time to 
KXX 776 O a departure time. 
KUU 722 

At about 7 am there Is a
 
peak of 8 matatus In the
 
bus park - this shows the
 
maximum current demand.
 

Each bar on the chart means
 
one entry Into the bus park 
- which means one fee paid. 
The total shown here is 30 
entries. 
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3.6 WHAT THE SURVEY WILL TELL YOU
 

* 	 PRESENT DEMAND ... By checking down the columns 
at any time you can find out how many buses 
or matatus there are in town. The largest 
number will indicate the number the bus park

has to be designed for to meet present
 
demand.
 

* ANTICIPATED INCOME .. Each time a bus or matatu
 
enters the town it can be expected to pass

through the bus park. This number 
 of
 
individual visits can indicate 
the amount of
 
anticipated Income from the bus park by

multiplying each visit by the appropriate
 
charge.
 

* 	 NUMBER OF TRIPS .... By checking this number of 
Journeys against the number of vehicles
 
listed as having made those Journeys, a check
 
can 
be made against how many of the vehicles
 
are doing short and long distance trips. If
 
the majority of the vehicles visit the town
 
only once a day, then higher charges can be
 
made than if the majority were frequent

visitors. The reason for this is that the
 
frequent visitor is only doing short journeys

and so his income from each journey will be
 
less.
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3.7 SIZING THE BUS PARK
 

We have now gathered the field Information on the
 
expected demand for the bus park. This must now be
 
used to give us an idea as to how large the bus
 
park will need to be to cater for this demand.
 

* SIZE GUIDELINES ...... At this stage only a rule 
of thumb guide can be given because so much
 
depends on the site and its effect on the
 
detailed layout. As a good starting point the
 
following figures can be used to give the
 
minimum size of the plot required for the bus
 
park:
 

The smallest bus park for I bus and 5 matatus is 2500 sq.m
For each additional bus space , add 500 sq.m
For each additional matatu space , add 60 sq.m 

These figures include an allowance for all
 
the roads, parking, and the other facilities
 
that would normally be expected to go with
 
the bus park. Further information is provided
 
in the section 3, Design, which starts on
 
page 42, and where each facility or activity
 
is studied in more detail.
 

The Ministry will also be able to provide
 
useful information on the sizes of other
 
similar bus parks elsewhere in the country.
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3.8 PLANNING FOR GROWTH
 

* EXPECTED GROWTH ....... When planning the bus park

It should be remembered that In all 
 it will

probably expand with As
time. demand Is

directly 
related to population It is
 
reasonable to an
expect average of 4% per

annum growth, which is the cucrent 
national
 
average. In highly populated and urban
 
areas, which the
are areas which concern
 
developments of this nature, this figure may

be as high as 6%. In 
rural and low population
 
areas It may be as low as 2%.
 

GROWTH TABLE
 

At a 
 to require will

growth additional 
 take
 
rate of; capacity of;
 

(percent) (percent) 
 <years)
 

2 
 50 
 21

2 
 100 
 35
 
4 ................. 
 50 ................. 
10
 
4 
 100 
 17
 

6 
 50 
 7
 
6 ................. 
100 ................. 
12
 

-- This indicates that allow 10
to for years

usage without expanding, at the national
 
average growth rate of 4%, bus parks should
 
be 50% oversized.
 

In high population growth areas, 
6% growth- ­
rate, the excess capacity should be Increased
 
to 100%.
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Any other information that is available wr ich
 
might be helpful in making a judgement on the
 
likely growth rate of the area should be
 
used. Examples of such information might be:
 

a 5 year development plan,
 
a growing satellite town,
 
a proposed town by-pass,
 
* proposed new industry. 

GROWTH OPTIONS ........ Two options are available.
 
Either the bus park can be built to just meet
 
current demand but with an additional space
 
Al lowance for ex:paninn wher, required, or it 
can be built a little over-sized to cater for
 
some expansion and so delay the need to
 
expand.
 

If the loan interest rate available to the
 
Council is low then it is better tor the
 
Council to plan to build the additional
 
capacity at the time of construction of the
 
bus park. An example of this is the current
 
government ioans, which are oftered at 6.25%
 
over a period of 30 years.
 

On the other hand, if the loan interest rate
 
available to the Council is high, then it is
 
better for the Council to plan to extend the
 
bus park at some future date. Current
 
examples of this are international loans
 
which are offered at between 11.25% and 15%
 
over a period of 25 years.
 

Whether or not the Council decides to build,
 
it is important to ensure that the land is
 
available at the proposed site for tuture
 
expansion to take place.
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4.0 HOW MUCH WILL THE BUS PARK COST ?
 

In trying to decide how much an extension or a new
 
bus park will cost, the main difficulties are both
 
obtaining accurate costs and making sure cost
the 

figures used are up to date.
 

4.1 ESTIMATING METHCDS
 

There are several ways of doing this;
 

* PREVIOUS PROJECTS ...... One way is to find out
 
from the Ministry of Local Government what
 
the costs have been for other rece'ntly

constructed bus parks elsewhere in the
 
country. A comparison of the sizes and
 
locations of such bus parks will give a good

idea of the necessary budget and the
 
standards of construction that can be
 
considered.
 

* BUILDERS ESTIMATE ...... Another useful way is to
 
put together a summary of the facilities
 
required and ask 
 one of the building
 
contractors who might do this work 
to give an
 
estimate.
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* BUILDING COST INDEX .... This Is a figure which
 
has been calculated by adding together the
 
costs at one of
any time a set range of

materials and services 
required in building

construction. This Is the Building Cost Index
 
at that time. Variations 
In the cost of

construction over 
any period of time are 
very

closely related to variations in the Building

Cost Index.
 

The Central Bureau of Statistics produces

such an Index 
from time to time. By checking

against previous indexes 
It can be seen how
building costs have 
varied. By assessing a

large range of products they can be very

accurate 
in recording variations.
 

It Is possible to create a simplified version

of this Building Cost Index. 
 The most

Important aspect of 
this Building Cost Index
 
Is the correct 
balance In the selection of

materials and lahojur so as 
to make the Index
 
vary In the same way 
that building costs are
 
likely to vary.
 

A good and simple selection, In which the

quantity of each element has been weighted to

allow for Its likely impact on the cost of a
 
project, Is as follows:
 

Labbur; one man 
 for 1month (205hrs) sh. 880
Mabatl; 6 sheets, 26 gauge, lm wide 
 sh. 500
Cement; 6 bags, 50kg each 
 sh. 360
Timber, 15 metres 100x75 mm 
sawn cypress sh. 260
 

Total cost. January 1986 Cost 
Index ......... sh. 2000
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These prices date from January 1986 in
 
Nairobi, and so also are the prices used in
 
making up the construction cost estimate
 
worksheets on pages 18 and 19.
 

This makes it fairly simple to make a
 
construction cost estimate whenever it is
 
needed at any time, anywhere in the country.
 

Firstly, the cost of the items making up the
 
index should be found out in the place where
 
construction is to take place. That is the
 
current Building Cost Index for that place.
 

Secondly, this current Building Cost Index
 
must be divided by the January 1986 Building
 
Cost index. The resulting figure is the Cost
 
Index Ratio. This relates the current
 
building construction costs (from the place
 
where the prices were obtained) to those In
 
January 1986 (in Nairobi).
 

Finally, the figures given In the worksheets
 
on pages 18 and 19 should be multiplied by
 
this Cost Index Ratio. The result will be a
 
rough estimate of the expected current cost.
 

Either the individual rates for each element
 
can be used with the new areas required for
 
the proposed construction, or the total for
 
the whole bus park can be used. Using the
 
elemental rates will give a more accurate
 
estimate, but may not be appropriate for an
 
early feasibility estimate.
 

Sample worksheets on pages 18 and 19 show how this
 
information might be set out. A blank copy of this
 
sheet Is given in appendix 3. Once these basic
 
prices have been put together they can be checked
 
against the budget and if necessary the sizes and
 
specifications of the various parts can be
 
ad.usted.
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4.2 UPDATING ESTIMATES
 

If estimates are old and need to 
be updated then
 
inflation needs to be considered. Between 1975
 
and 1985 inflation averaged about 
10% eich year,

but this must be expected to vary, as the range
 
over those years was between 3% and 18%. The
 
Ministry may be able 
to advise on inflation over
 
recent years, or 
at least cbtain the information
 
from the Works Department of the Ministry of
 
Works, Housing and Physical Planning. Any

estimate needing updating should be multiplied by

the inflation rate for each year 
in turn to bring
 
it up to date.
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4.3 CONSTRUCTION COST ESTIMATE WORKSHEET - high specification
 

Design element 	 SizeArea Cost for Estimated
 
No of units each unit cost
 

1. road surface alternatives; (fill in one only)
 
murram ...... none x = nil
 
tar spray ... none x = nil
 
premix .... none x = nil
 
pcc blocks 3627 s.m x 315/- =1,142,500/­
concrete .... none x 	 = nil
 

2. paving 	 1750 s.m x 130/- = ,,00/'­curbi2 	 227,500/­
3. curbing (optional) ..... 405 l.m x 217/- = 87,000.­
4. stormwater drainage .... 270 l.m x 45/- = 12,150/­
5. street lighting ........ none x 	 = nil
 
6. signs / road markings .. 20 x 1,000/- = 20,000/­
7. fencing .................. 300 l.m 190/- = 57,000/­
8. gate house / barrier ... 	 1 = 21,000/­2 10,500/-

9. ticket offices ......... 45 s.m 1,445/- = 39,500/­
10 shelters ............... 150 s.m x 867/- = 130,000/­
11 publIc toilets alternatives; (fill in one only)


flushing .... none x - nil
 
latrine ..... 6 x 5,500/.- = 33,000/­

12 tea rooms .............. 28 s.m 1,500/- = 42,000/­
13 cafeterias ................. none x - nil
 
14 kiosks .................... 72 s.m x 1,000/- = 72,000/­
15 landscaping ............ 20 trees x 1,000/- = 20,000/­

16 SUBTOTAL ...................................... 1,903,650/­
17 Contingency (15%)5,500/­
18 Contract overheads (10% pa).. 190,350/­

19 CURRENT TOTAL CONSTRUCTION COST .............. 2,379,500/-


This total will only be valid for a few months around the time
 
of preparing the estimate. In order to update it, or to
 
predict the cost at some future date an allowance must be added
 
for inflation.
 

It Is usual to add an Inflation percentage. This varies but

should be in the region of 10% for every year between drawing

up the estimate and work starting on construction.
 

FUTURE TOTAL CONSTRUCTION COSTS
 

20 Inflation ....... 10% (see 4.2 UPDATING ESTIMATES, p17)
 

21 After 1 year ; item 19 x (100 + Item 20)... 2,617,450/­
100
 

22 After 2 years ; Item 	21 x (100 + Item 20)... 2,879,200/­
100
 

23 After 3 years ; item 22 x (100 + Item 20) ... 3,167,100/­
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4.4 CONSTRUCTION COST ESTIMATE WORKSHEET 
- low cost
 

Design element 
 SizeArea Cost for Estimated
 
No of units each unit cost
 

1. road surface alternatives; (fill in one only)
 
murram ...... 3627 s.rm x 52/- = 188,615/­
tar spray ... none x = nil

premix ...... none x 
 nil
 
pcc blocks .. none 
 x = nilconcrete .... none x 
 = nil2. paving.221 s.m x 130/- = 28,735/­3. curbing (optona) none x


4. stormwater drainage .... 270 l.m 
nil
 

45/- = 12,150/­5. street lighting ........ none 
x = nil6. signs / road markings .. 10 x 1,000/- = 10,000/­7. fencing ................ 300 l.m 190/- 57 000,/­8. gate house / barrier ... 2 x 10,500/- 21,000/-­
9. ticket offices ......... 45 s.m 1,445/- = 39,500/­10 shelters ...... 150 s.m x 867/- = 130,000/­11 public toilets alternatives; (fill In one only)


flushing .... none x nil
n

latrine ..... 6 x 5,500/- = 33,000/­12 tea rooms .............. .... 2 x tenant = nil
 

13 cafeterias ............. none 
 x = nil14 kiosks ........................ 6 x tenant = nil
15 landscaping .............. none =
x nil
 

16 SUBTOTAL ........
 520,000/­
17 Contingency (15%) 78,000/­18 Contract overheads (10% pa):. 52,000/­

19 CURRENT TOTAL CONSTRUCTION COST ............... 650,000/-


This total will only be valid for a few months around the time

of preparing the estimate. In order to update it or to
predIct the cost at some future date an allowance must be added
 
for inflation.
 
It Is usual to add an inflation percentage. This varies but
should be In the region of 10% for every year between drawing
up the estimate and work starting on construction.
 

FUTURE TOTAL CONSTRUCTION COSTS:
 

20 Inflation ....... 10% (see 4.2 UPDATING ESTIMATES, p17)
 

21 After 1 year ; Item 19 x (100 + Item 20) ..... 715,000/­
100
 

22 After 2 years ; Item 21 x (100 + item 20) ..... 786,500/­
1uu 

23 After 3 years ; item 22 x (100 + item 20) ..... 865,150/­
1uU 
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4.5 COST ANALYSIS
 

Looking at the figures given for the cost of the
 
bus parks shown In the worksheet, one can see that
 
there Is a large range of costs.
 

It can be seen that the total current cost varies
 
from 650,000/= to 2,879,500/=, an increase by a
 
factor of 3.7 from the lowest to the highest
 
price.
 

This includes an increase in general costs by a
 
factor 2.5 and in roads by a factor of 6.
 

The average cost of the roads makes up 45% of the
 
construction cost of the bus park. It can be seen
 
from this that the decision concerning the type of
 
road to be used has a greater effect on the cost
 
of the bus park than dnything else.
 

The average total essential buildings cost
 
(including shelters, ticket offices and toilets)

makes up 25% of the cost of the bus park.
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4.6 LOANS AND REPAYMENTS
 

Once a construction cost has been estimated this
 
can be used to etablish the size of loan
 
repayments. The methods for doing this are set
 
out in Manual 2, Feasibility Studies.
 

4.7 INCOME AND EXPENDITURE
 

A study of income and expenditure Is an essential
 
part of any feasibility study. Although more Is
 
said about this in Manual 2, Feasibility Studies,
 
a checklist of the expenditure items that require
 
consideration for a bus park is provided on page
 
23. The sources of income have already been listed
 
on page 6.
 

Figures should be put against each of these and a
 
comparison made between income and expenditure.
 
This will also show up elements that are likely
 
to, or actually are, costing more than they
 
should.
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4.8 UPGRADING
 

Upgrading of the bus park should be considered at
 
every stage of the bus park's development. As time
 
passes towns tend to grow in size and importance
 
and the country builds up its economic strength.
 

As this process continues the attitudes of the
 
people will change and they will come to expect
 
higher standards in all areas of their lives,
 
including the public services and facilities.
 

In addition to these increasing expectations, a
 
growing population will require larger and better
 
equiped facilities. There are many bus parks
 
around the country that are simply open areas with
 
a few kiosks and local operators collecting their
 
passengers under the trees. Soon, hcwever, this
 
will not be enough and the operators will be
 
picking up thier passengers all over town. Then
 
the Council may decide to pave and fence the bus
 
park area. Later, this bus park may be provided
 
with shelters, ticket offices and a cafeteria.
 

This constant upgrading in both size and quality
 
must be anticipated and allowed for in the
 
Council's finances and planning. An allowance of
 
20% of the income from the bus park would be a
 
good guide figure for this upgrading.
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4.9 EXPENDITURE CHECKLIST
 

CAPITAL EXPENDITURE
 

Land ............. purchase
 
legal costs
 
survey costs
 

Construction ..... capital 
cost
 
consultants fees
 

ON-GOING EXPENDITURE
 

Loan repayments.., land 
construction 

Management ....... insurance 
advertising 
printing (tickets etc) 

Staff ............ manager 
collectors 
askarls 
cleaners 
toilet attendant 

Maintenance ....... cleaning materials 
painting 
general repairs 
road repairs 
toilet upkeep 

Upgrading ......... (see 4.8, page 22) 
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4.10 CAPITAL AND MAINTENANCE COSTS
 

* 	 CAPITAL COSTS ......... It is important that the 
relatively high initial cost of the bus park 
Is well spent and the Council can expect the
 
bu8 park to last a long time. One way of
 
keeping the Initial construction cost down Is
 
to build a relatively cheap bus park by
 
selecting the cheaper options for
 
construction. Once built this will start
 
bringing in revenue. As the lower capital
 
cost will mean smaller lodn repayments, some
 
income can be put aside for maintenance and
 
some for future upgrddlng. This upgrading can
 
be expected to carry on for many years as the
 
town grows.
 

* 	 MAINTENANCE COSTS ..... In order to avoid very 
costly replacement or rebuilding of parts of 
the bus park it is essential to put aside 
some of the income for maintenance. An 
allowance of 10% of the income from the bus
 
park would be a good working figure.
 

A large proportion of maintenance is part of
 
the day to day upkeep of the bus park and
 
will normally be done by cleaning staff.
 
General repair work, such as repairing broken
 
windows or doors or repainting buildings, may
 
be done each year or as necessary. This
 
should also include an allowance for cleaning
 
out latrine pits or septic tanks where these
 
systems have been used.
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SECTION TWO --- THE SITE
 

1.0 	 THE SITE
 

Having had a preliminary look at the feasibility
 
of building or repositioning a bus park, the next
 
consideration Is its location. If there is already
 
an existing bus park which Is to be extended or
 
even rebuilt, then the issue does not arise. If,
 
however, the town needs a new bus park then the
 
question is," Where should it be?", as the choice
 
of location will have a direct effect on the
 
success of the bus park.
 

1.1 	 WHERE THE BUS PARK SHOULD BE
 

The factors to be considered include:
 

* LOCAL CUSTOM .... Every town now has its regular
 
bus and matatu services. It Is worthwhile
 
studying where the matatu drivers are tending
 
to stop to collect their passengers. This
 
will almost certainly be in response to a
 
need and following such local customs will
 
increase the attraction of the new facility.
 

* 	 THE MARKET .... A large proportion of travellers 
are coming to buy or sell goods at the market 
- so the bus park should be next to the 
market. This is traditionally one of the most 
popular locations and should be rejected only 
with very good reason. For example, local 
custom may show that the majority of 
travellers are being collected from a town 
centre location, which is some distance from 
the market. 

* MAJOR ROUTES ........... Many people travel long 
distances and take heavy or large goods into 
or out of the town - so the bus park should 
be as central as possible and situated on or 
near major routes. 
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1.2 WHAT THE SITE SHOULD BE LIKE
 

The question of the size of the site has already
 
been discussed on pages 11 to 13, and this must be
 
the first criterion of any choice. There Is one
 
other Important characteristic which makes an
 
especially good bus park site, It should be as
 
flat as possible.
 

If a site is big enough, relatively flat and In
 
the right place, then a good layout for a bus park
 
can be designed for It. In rare circumstances
 
where the Council has a choice of a number of
 
equally good sites, then the following may be
 
considered;
 

+;SLOPE ....... .Steep sites will tend to have more
 
banks and drains, which waste a lot of space,
 
are relatively expensive and tend to separate
 
the park up Into areas, thereby making
 
circulation more difficult.
 

* DRAINAGE .... Areas which are liable to flooding
 
should be avoided. The large flat area
 
created by a bus park will collect large

volumes of water In heavy rain. Unless this
 
can be reliably disposed of It will cause
 
trouble whenever it rains.
 

* TREES ........ Because people will have to spend
 
some time in the bus park, a site with a
 
number of established trees will have an
 
immediate advantage. The layout should be
 
designed to use them if at all possible.
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* 	 CIRCULATION ..... Traffic circulation around the 
site could be critical. If it seems that the 
movement of vehicles onto and off the site is 
going to cause congestion, then there are two 
alternatives:
 

Either, the circulation pattern on and off
 
the site will need re-assessment,
 

Or, the circulation pattern around the site
 
will need re-organisation.
 

* EXISTING USERS ..... If there are already kiosks
 
on the site then it is likely to be a good
 
site from the point of view of following
 
local custom. These vendors should be
 
encouraged to apply for kiosks in the bus
 
park, and they can be temporarily relocated
 
during construction. If there are other
 
temporary structures on the site the Council
 
must decide if it is willing to relocate
 
them, and if so should start the process
 
early.
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1.3 	 ACCESS TO THE SITE
 

Having found a site that meets the needs discussed
 
above, the details of how the traffic moves around
 
and into the site need to be considered. This Is
 
shown In more detail In the diagrams on pages 31
 
to 33.
 

" AROUND THE SITE .... The important consideration
 
here is the di,':ection of flow of local
 
traffic. The entry and exit need to be
 
convenient for the principal routes around
 
the site.
 

* 	 INTO THE SITE .... Buses have very large turning 
circles and it would be wasteful planning a 
bus park that requires buses to turn right 
around unnecessarily. Both the entry and exit 
roads should be positioned and sized to allow 
buses to manoeuvre easily, because a slowly 
manoeuvrlng bus can cause considerable 
congestion both In the bus park entrance and 
on the public roads outside the bus park. 

" QUEUEING ........ Sometimes several vehicles may
 
arrive at the entry or exit gates at the same
 
time. It Is Important to have sufficient
 
space for these vehicles to queue up at the
 
control gate without obstructing local
 
traffic. This means setting aside an area of
 
the site for queueing, which must be outside
 
the entry control booth. This provision will
 
have a marked effect on the layout of the bus
 
park as can be seen from the diagrams on
 
pages 39 to 41.
 

The suitable queueing distance will vary with
 
the volume of traffic through the bus park.
 
As a guide, an allowance of 36 metres, that
 
is enough space for one bus and five matatus,
 
should be sufficient for fairly busy bus
 
parks.
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1.4 TRAFFIC ACCESS DIAGRAMS
 

Some alternative circulation systems 
are set out
In the diagrams on pages 31 
and 32. This is not an
exhaustive study but should serve 
to show the main
 
criteria.
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BUS PARK WITH ACCESS DIRECT FROM / ONTO A MAJOR THROUGH ROUTE
 
- VEHICLES COULD ARRIVE FROM EITHER DIRECTION
 

the Bus Park site


-4-


This map shows a Bus Park positioned on a link between two 
major routes. Buses and matatus can be expected to arrive from 
either end of the town. 

MINIMUM
 
60 METRES
 

QUEUEING DISTANCE
 

This enlargement of the Bus Park itself shows the correct
 
access onto the site in these circumstances. With a queueing
 
distance of 36 metres as suggested, this will require a minimum
 
site depth of 60 metres.
 

This enlargement of the Bus Park itself shows the incorrect way
 
of arranging the access and queueing because buses would have
 
to turn right around when coming from the one direction.
 

31
 



BUS PARK WITH ACCESS REMOTE FROM A MAJOR ROUTE
 

- VEHICLES WILL ARRIVE FROM ONLY ONE DIRECTION 

-d the bus park site, showing
 

1
253' . ---- alternative entrances 

a , 
..­..... .
 

of the layout to the
This arrangement gives far more control 


designer. If a good site is situated on a major route, then 
an
 
the major route may make this
alternative access other than off 


"access from one direction only" arrangement possible.
 

JrC3 the bus park site, showing 

C--3 alternative entrances 

By either setting the bus park site back off the main road or
 
the approach can
creating a one way system around the bus park, 


be kept to one direction only.
 

QUEUEING DISTANCE
 

QUEUEING DISTANCE
 

direction
These two diagrams show how, with the single of
 

approach, the access arrangements can be varied for different
 

shapes. These aspects are discussed more
orientations and site 

fully in the following sections.
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2.0 SITE LAYOUT
 

The basic requirements of the site were discussed
 
on page 26. There are an almost infinite number of
 
possibilities for the arrangement of the layout of
 
a bus park, but there are some important factors
 
to be considered.
 

Having fixed the location and set out the most
 
convenient circulation pattern Into this site, the
 
next step is to decide on the basic building
 
orientation within it.
 

2.1 ORIENTATION
 

This is a critical factor which affects the
 
buildings rather than the vehicles.
 

" AFTERNOON SUN .... The sun rises In the east and
 
sets in the west. This means that during the
 
early morning and for most of the afternoon
 
the sun will shine deep into any buildings or
 
shelters which face east or west. Buildings
 
which face north and south, however, will
 
have the minimum sunshine penetration. This
 
orientation is ideal because the sun is
 
therefore not shining into or through the tea
 
rooms and shelters, for example, during the
 
hottest parts of the day, and all the
 
buildings are giving the maximum possible
 
shelter to the occupants.
 

" PREVAILING WINDS ....... The prevailing winds In
 
Kenya are almost always from the north east
 
or south east. Although this Is not nearly as
 
Important, during the windier periods of the
 
year It does mean that the buildings will
 
also provide better protection from the wind
 
when they face nortn or south.
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, TRAFFIC FLOW .......... By its nature a bus park
 
operates on linear flow. The vehicles enter,
 
pick up their passengers, and then leave.
 
From whichever side the vehicles enter or
 
leave the site, there wil be a certain
 
direction in which afl the traffic flows
 
within the site. This direction need not, and
 
should not, be fixed by the traffic
 
circulation around or ontQ the site. At this
 
early design stage it is important to make
 

sure that this traffic flow is from east to
 
west, or, west to east so that all the
 

buildings, which will be facing out across
 
the traffic, will be facing north and south.
 

2.2 ORIENTATION DIAGRAMS
 

The influence of these factors are explored in the
 
diagrams on the next page, page 35.
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2.3 	GENERAL ARRANGEMENT ON SITE
 

We have now studied the movement around the site,
 
access onto the site and how the traffic flow and
 
buildings should be orientated. Before moving on
 
to the detailed planning of the site, we mu5t look
 
at the priorities in planning the site.
 

* 	VEHICLES .... Separate areas should be set aside 
for buses on the one hand, and matatus and 
minibuses on the other. This Is because they 
have very different methods of operation and 
they are very different in size. 

* 	PEDESTRIANS ... People on foot need to have easy 
access to all the facilities on the site. 
Preferably this needs to be done with the 
lines of movement of vehicles and pedestrians 
being kept as separate as possible. In other
 
words, people should be kept off the roads as
 
much as possible. The simplest way of doing
 
this Is to use the pedestrian areas, with all
 
the facilities, to separate the bus area from
 
the matatu and minibus area.
 

* 	 OTHER FACILITIES .... With the exception of the 
public toilets, all the other facilities need 
to be grouped together. A prospective 
passenger should be able to buy a ticket, or 
some food, or sit down In a tea room for some 
refreshments, or wait in the shelters and 
have a good view of the buses or matatus all 
the time. 
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* PUBLIC TOILETS ..... For privacy and hygiene the 
public toilets should be set apart from the 
rest of the facilities, particularly those 
providing refreshments. Since the prevailing 
winds are from the east, the risk of 
offensive smells across the bus park can be 
avoided by positioning the toilets on the 
western side . However, some attention should 
be given to what surrounds the bus park as 
this may well influence the location of the 
toilets as well. 

FENCING .... Finally, the plot should be fenced.
 
The reason for thio is to prevent matatu
 
drivers from picking up passengers by calling
 
from just outside the bus park. The type of
 
fencing chosen needs to be high enough to
 
prevent people simply stepping over it. As
 
fencing Is expensive it may pay to use
 
buildings as part of the fence, and to fence
 
only the parts of the bus park that are close
 
to roads.
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2.4 GENERAL ARRANGEMENT DIAGRAMS
 

The diagrams which follow on the next pages show
 
some model layouts to give an idea of good general
 
arrangements.
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SECTION THREE DESIGN
 

1.0 DETAILED PLANNING
 

Now that we have set up the framework for the
 

layout of the bus park, we are in a position to
 

start the detailed planning. In this section we
 

look, in turn, at each of the components that make
 

up the bus park. Remember that the orientation of
 

all the structures mentioned in this section is
 
no mention
important for their success. Wherever 


is made of this In the following descriptions, it
 
is assumed that the general
Is because it 


applicable.
orientation guidelines given above are 


1.1 	 ENTRY AND EXIT
 

* 	 ROADS ........ It is useful, particularly at the 

approach to the entry gate, to have 
sufficient width for a bus to park and one to
 

pass by. 6 metres will be enough.
 

The road width should be reduced at the
 

entrance and exit to 3 metres as this
 
prevents several vehicles trying to pass at
 
once and makes sure the collectors are In
 
control.
 

* 	 BARRIERS .. These are required at entry and exit 
so that vehicles cannot pass without the 
consent of the collectors. A chain fixed at 
one end and free at the collector's side of 
the road is the most successful. It Is 
cheap, durable, quick and easy to operate by
 
one man from the collection booth.
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, CONTROL BOOTH ...... The actual control position
 

should be positioned on the right hand side
 
driver to
of the entrance. This allows the 


deal directly with the controller without
 

leaving his vehicle.
 

situated close
The control cubicle should be 

road with a side door and
to the edge of the 

the driver and controller
no projections so 


can reach each other.
 

chain should be positioned on the
The 

so that he can lean across
controller's right 


it once he has collected for or
and release 

checked the ticket. Allowance should be made
 

of a vehicle bonnet between
for the length 

the controller and the chain.
 

a shelf to one side
The cubicle should have 


for pads, stamps or record books and should
 
The hatch should face
be well ventilated. 


north or south, as discussed under
 

to ensure the collector is
"orientation", 

shaded In the afternoon. However, this is
 

often going to be impossible if the booth is
 
to the
to be correctly situated with respect 


the hatch opening should
road. In such cases 

be kept as small as possible.
 

shows how
The diagram on the next page, page45, 


the entry ./ exit control should be arranged.
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1.2 ENTRY / EXIT DIAGRAMS
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1.3 	 VEHICULAR MOVEMENT
 

* BUSES ... There are two distinct types of layout
 
shown In the
stands these
for bus and are 


Important
diagrams below. These also show the 

the 	 laying them out.
features of bays when 


one or the other
Both systems 	work well but 

system may be prefered for the following
 
reasons:
 

PARALLEL PARKING ...... This system Is better
 
than 	4) are
where either 	very few buses (less 


there is only a limited width of
expected, or 

the site which can be used for buses.
 

ANGLED PARKING ...This system is better where
 
to be
there are several (more than 3) buses 


a limited
allowed for, or there is only 

length available for the buses.
 

* 	 MATATUS ... As there are usually so many matatus 

covering a large number of routes It Is best 

a first come, first served arrangement
to use 

How this is 	done depends
for each route. 


are
largely on the number of routes that 


being covered from the bus park. This will
 

a great deal from place to place and a
 
to


vary 
survey is the only real way find
local 


out.
 

Where there are a larqe number of routes this
 

can best be done using an angled parking
 
and an "out" side.
arrangement with an "in" 


These bays should be separated with upstand
 

kerb3 to prevent matatus simply parking at
 
random.
 

Where there are only a few routes It may be
 

better to consider a parallel system but
 

still using the "in" and "out" arrangement.
 

The layout and sizes of these systems are
 

shown in the diagrams on pages 39 to 41.
 

46
 



1.4 VEHICULAR MOVEMENT DIAGRAMS 

BUS SIZE DIAGRAM 
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ANGLED PARKING DIAGRAM
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1.5 TICKET OFFICES
 

A check should be made of the number of bus lines
 
operating through the town and whether or not they
 
will want offices. Generally they will require
 
them. The following details should be considered
 
when designing a ticket office.
 

" LEFT LUGGAGE ...... It is Important to make sure
 
that designs for these offices have
 
sufficient space for left luggage. This can
 
be part of the office, or better still, a
 
store at the back of the office. A wire mesh
 
screen and door will be sufficient.
 

" SERVICE HATCH ... The office should have a hatch
 
opening to the outside with a shelf and
 
counter. The best arrangement Is shown in the
 
diagram on page 50. Outward opening hatch
 
doors allow schedules, other advertisements
 
or notices to be pinned to the inside.
 

" COVERED WALKWAY .... The area outside the ticket
 
office(s) should be covered, and provide
 
sufficient space for two people to stand by
 
the window and others to walk past. 1500mm is
 
a minimum. In estimating the cost of the
 
building this space must be included.
 

" SIGN BOARDS .. It Is worth considering providing
 
some simple sign boards for the bus lines to
 
put their names on. A projecting or hanging
 
board is not expensive and provides a useful
 
facility.
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- -1.6 TICKET OFFICE DIAGRAMS
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1.7 	 TEA ROOMS AND CAFETERIAS
 

Although these two facilities provide very much 

the same service - hot refreshments - they are 

quite different in character and need to be 
provide thetreated in different ways. Tea rooms 


cheapest possible refreshments, without extras,
 
users. They are
appealing to the broadest range of 


built. The cafeteria attempts to
typically tenant 

a wider range of refreshments of a
provide 


and 	in more
slightly more sophisticated nature 


comfortable surroundings.
 

are a very
TEA ROOMS .. are essential because they 

an important
popular facility and so provide 


service to the public passing through the bus
 

park.
 

In order to be successful the
" CONSTRUCTION ..... 

low because an acceptable
rental must be kept 


cup of tea Is virtually fixed.
price for a 

tends to mean such facilities are best
This 


on rented
built by the prospective owner 


space and not by the Council. Care must be
 

taken to ensure the Council has the right of
 

in cases of non-payment.
eviction 


This 	Is very much open to choice,
" LOCATION ..... 

tea room should be positioned
except that the 


so as to be reasonably close to and look out
 

over the waiting areas and vehicles
 

.. Tea rooms are generally about
* 	 SIZE AND NUMBER 
4 metres wide and 7 metres long, so a plot 

of 6 x 10 metres should be adequate.
size 

tea that are
Estimating the number of rooms 


likely to be required Is difficult because
 

their popularity varies In different areas of
 

the country. As a guide, there should be half
 

tea rooms as the maximum number
the number of 

of buses In the bus park at the peak period.
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public reasons,
* 	 SANITATION ...... For health 
adequate sanitation must be provided for the 

tea room and must Include toilet, washing and 

washing-up facilities.
 

This 	should be provided,
STAFF TOILET ....... 

and drains. If this
Including a water supply 


of the tea room too
makes the construction 

expensive for it to be profitable, the public
 

toilets could be used instead.
 

..... Whether a toilet is provided or
WASHING 

not, some form of staff hand-washing facility
 

a basin, but a
is essential. This could be 

to be successful.
stand-pipe Is more likely 


This 	will have to take place,
WASHING UP .... 

and to be hygienic it requires hot water. As
 

the 	most
charcoal or paraffin stoves are 


common form of heating used in tea rooms, and
 

a fixed water heater is unlikely to be
 
in a bowl is the
practik.able, water heated 


most likely compromise. In order to try and
 
is used, the Council
ensure that hot water 


that 	some provision, in the
should make sure 

for the tea room, Is made
licence (or lease) 


the issue of the licence (or
Insisting that 

lease) is conditional upon the use of hot
 

water for washing up.
 

The diagram on page 54 shows what a tea room might
 

look like.
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a more limited range
CAFETERIAS, appealing to of
 
Some towns have
are very speculative.
customers, 


them and some do not.
 

.. If the Council is going to build
" CONSTRUCTION 

to be sure they have a
 a cafeteria they need 

a good Idea how large
potential tenant, have 


it should
and what facilities
It should be 

and
is difficult to estimate
contain. This 


will vary a great deal. On the other hand,
 
a will probably
the provision of cafeterla 


in more income and improve the

bring 

facilities of the bus park. It may also help
 

in situations
avoid the need for tea rooms 

are considered undesirable.
where they 


.... This is again open to choice. As a
" LOCATION 

better quality facility, there are even less
 

the tea rooms.
this than on
constraints on 


As there is only likely to be one
" SIZE ......... 

cafeteria in a bus park, the size is far more
 

the bus
variable and depends on the size of 


park Itself. As a guide, the cafeteria should
 

the number of seats equivalent to 10
have 

in the bus
times the maximum number of buses 


park at the peak period.
 

own

" SANITATION ... The cafeteria should have its 


toilets for the staff and for the public. For
 
should
in tne cafeteria there
every 15 seats 

a hand
be a toilet cubicle or a urinal and 


The number of facilities should
wash. basin. 

be equally divided between men and women.
 

the cafeteria is
 
, KITCHENS .. The kitchen area of 


because it

the most difficult to estimate 


the range of goods to
will depend entirely on 

a kitchen
be sold. However, when planning for 


of the seating area
 area, an allowance of 20% 

for most needs. If a


should be adequate 

at an early stage


tenant can be identified 

wise to check this with


then it would be 

them.
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1.9 KIOSKS
 

Kiosks are very simple in design and do not
 
require any water supplies or drains. They will
 
compete with the tea rooms for the sale of
 
refreshments, but only selling soft drinks sweets
 
and cakes. The important features of a kiosk are
 
discussed below and there is a diagram on page 56.
 

" LOCATION ......... Kiosks should be close to the
 
waiting areas but about 3 metres should be
 
left In front of the kiosks to avoid
 
obstruction in and around waiting areas.
 

" SIZE AND NUMBER ....... A basic kiosk is about 3
 
metres wide and 4 metres long. This may well
 
vary a lot, but since the unit is so small it
 
Is relatively easy for the Councl'to deal in
 
multiples of the basic unit. A minimum
 
allowance should be made for 4 kiosks, with
 
an addition of 2 ai'cLe kiosks for each
 
proposed tea room.
 

" ORIENTATION ..... This is not so important for a
 
kiosk because It has an outward opening hatch
 
which will provide the necessary shade for
 
the occupants.
 

" COUNTER ... A counter Is across the front of the
 
kiosk and Just behind the hatch. This should
 
be 0.6 metres wide and 1.1 metres high. The
 
space under the counter Is used for storage,
 
and a single drawer under the counter should
 
also be provided. The working space behind
 
the counter should be I metre wide.
 

" SHELVING ..... A bottom shelf Is required at 0.8
 
metres high and 0.4 metres wide. Upper
 
shelves, starting 0.4 metres higher, should
 
be 0.3 metres wide and spaced at 0.3 metres
 
vertically. The space under the bottom shelf
 
Is also used for storage.
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1.10 KIOSK DIAGRAMS
 

(-?-N\nabati roof 

open hatc'
 

CUTAWAY VIEW THROUGH SIDE OF KIOSK
 

56
 



1.11 	 SHELTERS AND SEATING
 

trees planted as
to shelters,
an alternative 
 waiting
As 	
can provide shade for 


landscaping 
 to grow
will take time 

passengers. Although they 


and the
be significant,
the eventual benefits will 
 in
low. Care should be taken 

cost is comparatively 


the wrong types may
trees because
the selection of 

by either not growsing, or
 

well give trouble 

leaves, or causing damage with
 

dropping their 

types of trees vary
As successful
their roots. 
 to be
will need
around the country. one
widely 


to do weil locally.

selected which Is known 


very simple
are essentially
Although shelters 

of their
there are several aspects
structures, 
 with if they
be correctly dealt
design which must 


to provide adequate protection from sun and
 
are 

rain. There are shelter diagrams 

on page 59.
 

As discussed previously, they
 ......
" ORIENTATION 

or south. This is
 

must be facing north 

for shelters because


particularly important 

they are relatively narrow and generally 

have
 

no sides.
 

a basic conflict In
 .. There is
" HEIGHT AND WIDTH 

The lower the he' ht of
 

this relationship. 

better the protection it
 

the shelter, the 

lov shelter
the other hand, a
provides. On 


to the occupants
heat
roof will radiate more 
 in
a shelter increases

than a high roof. As 	

in
in width
also increase
height It must 

same protection.
order to provide the 


.. The height at the edges of the roof
 
HEIGHT 


kept close to 2.1 metres as
 
should be as 


the maximum protection
possible to provid' 

It is only the height


and minimum headroom. 

Important, so curved or
 at the edges which is 


be used to
 or side panels can
pitched roofs 

of the roof and


raise the effective height 


yet keep the edges down to the minimum.
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WIDTH .... A standard large profiled asbestos
 
or steel sheet can span up to 1.8 metres and
 
can be projected up to 0.3 metres beyond the
 
frame. This will give a covered width of 2.4
 
metres, which is about right for a shelter
 
of minimum height.
 

* 	 SUPPORTS .... A galvanized steel pipe frame is a 
very good option. 40 mm diameter pipe will be 
sufficient and roofing sheet can be fixed 
directly onto this. 

* 	 ENCLOSURE ..... Many shelters can be seen with a 
closed back and sometimes closed sides as 
well. This does increase the protection from 
rain If the shelter Is facing away from the 
wind, but, as a rule, it is more convenient 
for the passengers to be able to see out of
 
both sides of the shelter. When this is the
 
case, it is only necessary to decide whether
 
to close or screen one end of the shelter. In
 
windy areas this is probably worth doing, and
 
in hot or humid areas it should probably be
 
avoided. However, if the shelter only has to
 
face one way, then It may be worth
 
considering a screen of louvre blocks to the
 
other side.
 

SEATING ...... This should be positioned about a
 
third of the way from the back of an open
 
shelter and against the back of an enclosed
 
shelter. The seating needs to be very strong.
 
A block wa!l about 0.45 metres high and 0.45
 
metres wide is ideal.
 

QUANTITIES ... The shelters should allow for
 
about 15% of the anticipated seating capacity
 
of all the vehicles in the bus park at its
 
busiest time. Each of those people will
 
require about 0.25 metres of shelter.
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1.12 SHELTER DIAGRAMS
 

Flat roof type with a louvre block Curved roof to raise the height,
 
but open sided to give double
screen as shelter from sun from the 


west. Single sided outlook only. sided outlook.
 

sheet ,..
curved steel
 

mabati
 

clear
 

pipe framefcla
 
pl 2100
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, wa IIas 
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300 1800 300 


A CHEAP AND DURABLE FORM OF SHELTER
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1.13 REFUSE DISPOSAL
 

People travelling always have a lot of rubbish to
 

of. As many of the people travelling
dispose 

through a bus park have passed through the market
 

this greatly increases the amount of rubbish.
 

To be successful with refuse disposal the
 

following rules must be followed.
 

.... Refuse collection bins must
" COLLECTION BINS 

to the
be positioned along paths and close 


shelters, kiosks and tea rooms, where people
 

will be standing. The greater the number of
 

bins, the greater the likelihood that they
 

will be used.
 

" CLEANING STAFF ..... No matter how many bins are
 

provided, there are many people who will not
 

use them. A full time cleaning staff should
 

be employed to sweep up and keep putting the
 

refuse in the bins.
 

If the bins are too small they
" BIN DESIGN ...... 

will fill up too quickly, and if they are too
 

large they will be very difficult to handle.
 

The best size and type of collection bin is
 

the domestic galvanised steel bin. This
 

design needs modifying In two ways, which are
 

also shown in the diagrams on page 62
 

fixed onto galvanised
SWIVEL .. If the bin is 

steel posts by a galvanised steel rod about
 

mm from the top so that It swivels, it
150 

overturned by dogs scavenging and
cannot be 


then need a cover. However, it can
does not 

be tipped over for emptying It into another
 

when the refuse Is collected by the
bin 

Council.
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DRAINING ..... As decomposing fruit is acidic
 

and will corrode the bottom of the bin, it is
 

important to keep the contents of the bin as
 

dry as possible to reduce this corrosive
 

acticn to the minimum. Several holes punched
 

in the bottom of the bin will ensure that
 

rainwater and any other liquids can quickly
 

drain away. Frequent emptying and washing out
 

will also help.
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1.14 REFUSE BIN DIAGRAM
 

steel plate
 

bolted to bin 
 • 
standard
galvanised '
 

steel
 
dustbln
 

pipe support
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washer
 

sleeve and late pipe

bolted to bin sleeve
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swivel rod 

pipe support
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1.15 STORM WATER DRAINS
 

This is a specialist subject and detailed designs
 

should be carried out by an engineer. The notes
 

that follow are intended only as a guide to help
 
ensure that the correct principles
the designer 


the design,
are followed from .he early stages of 

and to help check designs when submitted for
 

approval.
 

" STORM WATER RUN-OFF .... 	During periods of heavy
 
water which falIs onto
rainfall most of the 


the ground cannot soak into the ground and so
 

either runs off downhill, where it can, or
 

collects in pools, where it cannot. This
 
problem is generally worse in towns because a
 

large proportion of the area is either
 

buildings or hard surfaces which will not
 

allow any water to soak in. Large amounts of
 

storm water run-off can cause severe damage
 

to road surfaces by washing out the base.
 

The objective of storm water drainage is to
 
it
collect and control this run-off before 


can do any damage.
 

" CUT-OFF DRAINS ...... Very often the major storm
 

water run-off problem Is created by poor
 

drainage around the bus park and results in
 

large volumes of water rushing onto the bus
 

park from the surrounding areas. To prevent
 

this it is essential to provide large storm
 

water drains across the upper sides of the
 
of these
site as cut-off drains. The size 


drains should vary according to the catchment
 
area above them.
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* 	 ON-SITE COLLECTION ......... Having diverted the 
run-off from the surrounding areas, we then 
must ensure that all the run-off from the 
site Itself Is collected and disposed of. If 
possible the roads and paving should be 
sloped in the same direction as the site 
itself slopes. As far as possible they should 
also slope towards the outside of the bus 
park. The run-off from these areas should 
then be collected in sufficiently large 
draf.ns to cope with this quantity of water. 
It is often a good idea to use shallow 
channels across the bus park area to collect 
this run off. These do not require gratings, 
can be very cheaply constructed, and prevent 
vehicles travelling too fast. 

* SLOPES FOR DRAINAGE ....... As a rule, roads and 
paving should ba sloped with a gradient of 1 
in 50 to prevent areas collecting water in 
localized pondlng. This is quite a steep 
slope but does make allowance for the
 
difficulties in setting out and constructing
 
an evenly draining surface. Slopes in the
 
drains, however, can be kept as low as 1 in
 
400 because they can be constructed more
 
accurately and locallsed ponding is not a
 
serious problem.
 

* DISPOSAL OFF SITE ........... There must also be
 
somewhere for all these drains to lead to for
 
final disposal. When beginning to set out the
 
drainage on and around the site it is
 
essential that the designer knows where and
 
how the water will be disposed of. Lack of
 
thought can cause serious problems for nearby
 
plots, and the Council may have to consider
 
taking the storm water drains a considerable
 
distance to avoid such proble ..
 

* 	 DRAIN DETAILS .... It is preferable to use lined 
drains, but this is not essential. There are 
more important places to spend the money if a 
low cost is necessary. 
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DRAIN SIZING ....... The following data gives a
 
guide for sizing the drains.
 

RAINFALL ..... When considering the amount of
 
rainfall to be allowed for In a particular
 
situation, it is really only possible to deal
 
with probable frequencies of storms of a
 
particular intensity, rather than
 
certainties. This probable frequency will
 
vary significantly all over the country. For
 
the wetter parts of Kenya, a storm with an
 
intensity of 75mm of rainfall in an hour and
 
lasting more than half an hour will probably
 
only occur once in fifty years. This would be
 
acceptable as a design standard. To cater for
 
this storm, the drains would be sized from
 
the following formula;
 

Sectional area (sq.mm) = 13 x catchment area (sq.m)
 

This formula assumes that the drain will be
 
approximately twice as wide as It is deep,
 
which will give it the best flow
 
characteristics.
 

* 	 DRAIN GRILLES ........... One area that Is often 
under-designed Is the grilles over drains. A 
good grille should be made up from 50mm x 
50mm steel angle, 6mm thick and 50mm x 6mm
 
flat steel bar, all welded together as shown
 
on the diagrams on page 66.
 

* 	 MAINTENANCE ..... It Is important to ensure that 
the drains in and around the bus park are 
kept clear of any build up of dirt, and 
particularly so if they are unlined drains. 
Once every six months the cleaning staff 
should be given the job of clearing out the
 
drains.
 

Storm water drain diagrams follow on page 66.
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STORM WATER DIAGRAMS
1.16 


water
Good profiles for storm
PROFILES ....... 

1 unit depth.
note their 2 unit width to
drains; 


UNLINED
 

LINED
 

DETAIL OF DRAIN GRILLE
 

note the width to be kept
300 

narrow across roads 

50 x 50 steel angle
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1.17 PUBLIC TOILETS
 

Public toilets are one of the most difficult
 
facilities for any Council to deal with. The
 
successful solutions found to this problem seem to
 
be at the two extremes. At one extreme they need
 
to be highly sophisticated with a continuous and
 
high level of supervision and maintenance and
 
expensive finishes. At the other extreme the very
 
simplest facility requiring almost no maintenance
 
can be made to work well.
 

It is generally agreed that the expensive
 
solutions are not appropriate. It is also clear
 
that the ordinary domestic type of modern
 
Installation gets broken, damaged, blocked or
 
abused fairly quickly. The main problem with
 
ordinary flushing toilets is that they are easily
 
fouled, easily blocked, and totally dependant on a
 
good water supply. Even with a good water supply,
 
as soon as the cistern is unable to refill before
 
the toilet is used again the toilet will quickly
 
block and become exceptionally unpleasant and
 
unhygienic.
 

This leaves the cheap and simple facility as the
 
solution most likely to 3ucceed. A lot of work
 
has been done on this and the result is the
 
Ventilated Improved Double-Pit Latrine with
 
Soakaway, which is shown In the diagrams on page
 
71.
 

* 	 PIT LATRINES ....... These have the benefit of 
requiring no water and no drains. All the 
excreted material Is collected in a pit dug 
in the ground. A pit measuring about 2.0 x 
1.5 metres at the top and tapering down to
 
2.0 x 0.2 metres at Its full depth of 1.8
 
metres can be expected to last up to 2 years.
 
Once full the pit should be sealed and left
 
and within a further year the material will
 
have decomposed to a fine, dry, odourless and
 
hygienic powder which is very much like
 
compost.
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DOUBLE PITS .... The problem with single pits
 
is that the toilets have to be relocated
 
every 2 to 4 years. The double pit allows the
 
toilet to contirnue In use with a second pit
 
while the material In the first pit
 
decomposes. Once decomposed, this can be
 
cleared out by hand or machine and the first
 
pit Is ready for re-use while the material in
 
the second pit decomposes, and so on,
 
indefinitely.
 

, VENTILATION .... Pit latrines have traditionally
 
only been ventilated through the t.ilIet
 
itself. By adding a secondary ventilation
 
pipe to the pit, It has been found that
 
smells and insects can be controlled. This
 
pipe acts like a chimney and discharges the
 
smells above the toilet by drawing air
 
through the toilet. Any flies that are
 
attracted into the pit are drawn by the light
 
at the top of the pipe and are trapped by the
 
gauze cover.
 

* 	 ORIENTATION .. It has been found that facing the 
door towards the prevailing wind has the 
greatest effect on the performance of the 
vent pipe system. It Is helpful, but not
 
essential, for the external vent pipes to
 
face west to receive the maximum sunshine to
 
aid the ventilation.
 

, LIGHTING .... The cubicles should be kept fairly
 
dark, but well ventilated. Louvre blocks at
 
high level are a good way of doing this.
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* CLEANING .. There are three aspects to this; the 
type of pan used, the disposal of the 
cleaning water. and the cleaning itself. 

TOILET PAN .......... If an eastern style, or
 
squatting, pan is used then the toilet can be
 
scrubbed or hosed down quite easily and this
 
is a big advantage for ensuring that a very
 
unpopular job is done properly.
 

WATER DISPOSAL .... This idea of .:ashing oown
 
the toilet presents a problem in that the pit
 
latrine is essentially a dry system, and
 
quantities of water will upset its operation.
 
So, this water must be efficiently drained
 
away by putting in soakaways connected to the
 
toilet pits.
 

WASHING ...... The floors should have a slope
 
down towards the toilet pan of about 1 in 50
 
to ensure good drainage. Washing out should
 
be a daily or twice daily requirement.
 

* 	FINISHES .. If at all possible it would be worth
 
having a tiled finish to walls and floors
 
because, no matter how well designed the
 
toilets are, there will be accidents. Cement
 
type finishes are slightly absorbent with the
 
result that over a period they will become
 
permanently smelly.
 

* 	ATTENDANTS ........... It has been found that by
 
employing an attendant for the toilets damage
 
and abuse Is dramatically reduced. This will
 
save the Council money even over a fairly
 
short period.
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" MULTIPLE TOILETS ........ There are added design
 

planning problems with the double pit
 

arrangement when more than one cubicle is
 

required, but a suggested layout is shown on
 

page 71.
 

" URINALS .. It is not advisable to instal urinals
 

with pit latrines because the urinals require
 

regular flushing which produces too much
 

water for the pit to cope with.
 

" SIZE AND NUMBER ........ Each double pit latrine
 

requires space for two Pans, and so is nearly
 

twice as large as a nor~ial toilet cubicle.
 

Each cubicle 
needs to be 1.4 x 1.4 metres
 

minimum.
 

In any bus park there should be a minimum of
 

two cubicles each for males and females. In
 

bus parks with an expected maximum of more
 

than two buses, there should be the same
 

number of cubicles, for both males and
 

females, as the expected maximum number of
 

buses at the peak time.
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1.18 PUBLIC TOILET DIAGRAMS
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1.19 SIGNS
 

Signs are one of the most difficult areas of
 
design to carry out successfully, and are very
 
often forgotten altogether. This section deals
 
with the general aspects of the design of signs
 
and the more detailed aspects of the different
 
types of signs required In a bus park. When
 
designing signs, the following considerations
 
should be remembered:
 

* 	 SIZE ..... The size of a sign must be related to 
the function It has to perform. Signs are 
generally made too small, particularly In 
outdoor situations like in a bus park. As a 
guide, the letter height, measured in 
millimetres, should be 8 times the distance 
from which they need to be read, measured in 
metres. 

" HEIGHT .. It must be remembered when positioning
 
a sign that when the bus park is busy there
 
are many possible obstructions in a reader's
 
way. It 13 important, therefore, to position
 
the signs as high as possible to avoid these
 
obstructions. In pedestrian areas signs over
 
doorways will probably be visible, but signs
 
beside doors may not.
 

" CLARITY ...... As signs are intended to be read,
 
they must be clear, well set out and coloured
 
in contrast to their background.
 

* 	 DURABILITY .... Signs should be designed to last 
as long as the bi ilding or function they are 
advertising. Thi'5 will make most signs far 
more expensive than expected. If it is not 
considered worthwhile putting up a good, 
durable sign, then it is probably not worth
 
putting up the sign at all. Cheap signs that
 
require regular painting or are made of
 
materials that will not last, will in a
 
relatively short time simply look scruffy 4d
 
are unlikely to convey the inforinatior. -jver
 
the necessary distances.
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When 	considering the different types of sign that
 
are required around the bus park, durability Is
 
the main criterion. This divides the signs Into
 
three distinct types.
 

" ROAD SIGNS .. These can be painted onto the road
 
surface. As this Is an easily repeatable
 
exercise, this is a useful way of directing
 
the vehicles around the bus park.
 

" UNPROTECTED SIGNS .......... Where signs are not
 
protected from the weather they must be made
 
of permanent materials. These include
 
materials such as aluminium or brass, which
 
are very expensive, or enamelled steel as
 
used on many road name signs around the
 
country, or letters cerved into stone or cast
 
In concrete. Painted or wooden signs should
 
not be considered.
 

* 	 PROTECTED SIGNS .... Where signs are not exposed 
to the weather a wider range of materials can 
be used. The common ones that are likely to 
be satisfactory include engraved plastic,
 
plastic laminates, or aluminium. Unless they
 
are engraved, wood signs should be avoided;
 
and also any kind of pain.ed signs.
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1.20 SIGNS CHECKLIST
 

MAIN ENTRY
 
bus park name
 
arrows on road
 
tickets or pay here
 
ticket check
 

EXIT
 
no entry
 
stop
 
main road
 

ROADS
 
exit only
 
no stopping
 
buses only
 
matatus
 
bay signs - bus company
 

- matatu routes
 
pedestrian crossings
 

BUILDINGS
 
booking offices
 
public toilets
 
male / female toilets
 
office - private
 
door numbers
 
litter here
 
kiosks and tea room
 
cafeteria
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1.21 FENCING
 

This has already been discussed on page 37.
 

The purpose of the fence is to prevent matatus
 
picking up passengers from within the bus park
 
without going into it, and thereby avoiding paying
 
the bus park charges.
 

To be effective the fence must prevent people
 
easily climbing over or through it. An ordinary
 
stranded fence will rarely be sufficient for this.
 
The only commonly used fence that is likely to be
 
effective is the chain link fence, and this should
 
be at least 1.5 metres high. The fencing need only
 
be along the sides of the bus park that have road
 
frontages, as the matatus do not have access to
 
the other sides.
 

1.22 LIGHTING
 

Large open and unlit public spaces are often the
 
cause of crime. This is particularly true where
 
the would-be criminal can be assured of a steady
 
supply of victims on a regular and predictable
 
basis, as in a bus park. Even if the bus park is
 
not used by night traffic, it is important that it
 
is sufficiently well lit at night to make the
 
entire area clearly visible. Usually this can be
 
done using bulkhead lights attached to the
 
buildings around the site, but care must be taken
 
to ensure that all the potentially dark areas
 
between buildings are properly lit or they will
 
make ideal hiding places for criminals.
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1.23 LANDSCAPING
 

This has already been discussed on page 57.
 

make it much
Planting trees around the site will 


more attractive as a place to be and will also
 
An
lprovide useful shelter at a very 

allowance for planting of 5% of the 

construction of the bus park would 

ow cost. 
cost of 
be of 

the 
real 

benefit. 

some shelters,
An alternative would be to build 


say 50% of the estimated requirement, and plant
 

trees to make up the remainder of the shelter
 
a reasonable amount
requirement. This would ensure 


trees were growing.
of shelter while the 
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SECTION FOUR ---- MATERIALS
 

1.0 THE CHOICES
 

The first decisions to be made when considering a
 
bus park design are the choices of materials for
 
the road surface and construction types for the
 
buildings. These decisions set the level 
 of the
 
final construction cost, the amount of maintenance
 
required, the overall appearance of the bus park

and how .iel I it stands up to the test of time.
 

These decisions are 
vital to the Council because
 
they will affect the success of the bus park in
 
terms of Its revenue earning ability in an
 
unalterable way.
 

1.1 	 ROAD MATERIALS
 

As far as road surfaces are concerned there are
 
several options and these are discussed below in
 
rising order of cost. Each alternative has a cost
 
factor which shows how their costs compare with
 
each other, dnd a life factor which shows how long

they may last under normal circumstances. The life
 
factor given Is based on the expected life of the
 
surface, In years, If properly laid and before It
 
will require serious maintenance.
 

* 	 MURRAM ......................................... 
Cost factor ; 1.0 . ..... Life factor ; 2.0 
............ Can be a good and reasonably

durable surface but It will become dustier In
 
dry seasons and muddier in wet seasons as
 
time goes on, particularly if it is not
 
maintained properly. It can also be quickly

washed away if drainage is not carefully
 
considered.
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, TA: SPRAY AND CHIPPINGS ........ 
Cost factor ; 2.7 ...... Life factor ; 3.0 

This is not a good option
 

because it breaks up quite easily under heavy
 

traffic and is dissolved by fuel, oil and
 

diesel. As a road surface It Is used quite
 

commonly around Kenya, but it must be
 

remembered that there is a big difference
 

between the two situations. The combined
 

effects of vehicles standing around dripping
 

oil and turning sharply in a bus park results
 

In much more aggressive treatment than roads
 

would generally receive.
 

, PREMIX ......................................... 

Cost factor ; 4.0 ...... Life factor ; 6.0 

This is better than tar spray
 

and chippings but only because it is thicker
 

and it takes longer for the fuel oils to
 

damage It. In order to be able to withstand
 

the heavy traffic in a bus park, a premix
 

surface will need to be at least 100mm thick.
 

the surface will depend entirely
The life of 

on the thickness of the material. Once the
 

surface gets up to this thickness its cost
 

wIll be similar to that of cast concrete and,
 

once potholed, the resulting surface is awful
 

and as difficult to repair as any other
 

material.
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....................
 , INTERLOCKING CONCRETE SLABS 

factor ; 	15.0
 

Cost factor ; 5.5 ..... Life 
are and
.Becausethe slabs 	 small 


to break.
are unlikely
loose Jointed they 


They can easily be replaced If they do break
 

surface becomes 
too uneven
 
or relaid if the 


are made of concrete 	they
over time. As they 

by oils or diesel and
 

are not affected 

a consistently
ensures 

an attractive


factory production 

high quality. They also make 


surface.
 

slabs Is
 
The long 	lIfe factor given to these 


at no time during their lIfe, can
 
because, 


be expected to become a
 
their maintenance 


year some
the first
large expenditure. After 

may require adjusting, but
 

minor 3ettlement 

all. It is important to note,


that should be 

an area of slabs
 

however, 	that the edges of 

from moving outwards 	and
 

must be restrained 

allowing the Joints to open up.
 

, CAST CONCRETE ..................................
 
..... Life factor ; 	10.0
 

Cost factor ; 6.0 

cast 
 on site is


Concrete 

control but


and requires careful
expensive 

the end product Is reasonably durable. When
 

not tend to break up into

it does
it cracks 


tar and
 
potholes 	as quickly as premix or 


last for a long

chippings. Cast concrete will 


time, but when It does finally start to break
 
and replace.


up it Is very costly to remove 

rarely possible.
Extensive maintenance Is 


to be 	 laid in
has 

bays with wide joints,
As the concrete 


large
comparatively 

get through the Joints
 rainwater does tend to 


and cracking
cause settlement
and eventually 

the corners. The edges of a cast
 

across 
 of some
need thickening
area will
concrete 

getting underneath the
 

sort to prevent water 

This Is
 

slaL and washing out the base. 

beam or possibly a
 

In the form of a
usually 

curb.
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, CURBS ..... These will add about 0.4 to the cost
 
factor and will double the effective life of
 
all these materials except interlocking slabs
 
and cast concrete. The most common mistake
 
made with roads Is trying to make savings by
 
omitting the curbs. It Is essential for the
 
life of any road that the material from which
 
It is made Is contained at the edges. Curbs
 
do this and ensure better edge compactlo,
 
both of which prevent edges breaking up
 
through erosion of the base from rain or by
 
vehicles going off them. The economy Is a big
 
mistake and it Is better to use a cheaper
 
road with curbs than a more expensive version
 
without curbs.
 

Interlocking slabs must always be laid with
 
curbs. Cast concrete does not necessarily
 
need restraining with curbs, as it can be
 
laid with thickened edges.
 

81
 



1.2 	 BUILDINGS MATERIAL
 

The second area of choice is for building types,
 
and this is more difficult. It Is generally
 
assumed that some form of permanent construction
 
is necessary for all buildings, but this is not
 
necessarily true.
 

* 	 COST COMPARISONS ...... When the likely earnings 
from all of the bus park facilities are 
considered, the capital cost of building in
 
concrete blocks with concrete floors and
 
sheet roofing is relatively high even- though
 
this is likely to be the cheapest form of
 
permanent construction.
 

* 	 ALTERNATIVES ........ If it can be accepted that 
kiosks and tea rooms are built using wooden 
frames and mabati in rhe traditional manner, 
the land in the bus park can be rented out to 
the prospective stall owners who must build
 
their own kiosks. The development is then
 
free to the Council and nearly the whole
 
Income will be useful revenue.
 

There are alternatives between permanent
 
construction and fully self built
 
construction. These may Include either of the
 
following:
 

STANDARD DESIGNS .... The Council may decide
 
to use a standard design. They will then
 
insist that any kiosks, tea rooms or other
 
buildings constructed in the bus park are
 
built following these standard designs.
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STANDARD UNITS ........ The Council may build
 
standard unit for rent. These units may be
 
in a cheap form of construction but at least
 
they will all look the same.
 

No particular financial advantage is seen in
 
either of these because the cost to the
 
Council will be higher. The Council is
 
unlikely to be able to charge sufficiently
 
higher rents to cover this extra cost.
 

* 	 ESSENTIAL SERVICES ...... If the Council accepts 
the alternative of tenant built Ltlldlngs, 
the only costs that will have to be incurred, 
apart from the land, will be for the water 
supply and drains to plots for tea rooms.
 

CONTROLS .......... All the facilities, with the
 
exception of offices and public toilets, can
 
be provided in any of these alternative ways.
 
An aspect that may concern Councils is the
 
amount of control they require over the
 
appearance of the development. Apart from
 
supplying the units or restricting designs as
 
described above, there is little the Council
 
can do to control what the development will
 
look like. This is part of the choice that
 
has to be made between these alternative
 
systems of development.
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2.0 	 PERMANENT CONSTRUCTION
 

Having looked at these alternatives, the Council
 
may decide that more permanent construction Is
 
required. There is also the question of the
 
construction of the public toilets and the bus
 
line offices, which will almost certainly require
 
permanent construction. For these buildings, the
 
following should be considered.
 

* ORIENTATION .... This has been mentioned on page
 
33, and those recommendations should be
 
followed.
 

* 	 ROOFS ......... .hen designing roofs they should 
overhang al! around the building between 0.6 
and 1.0 metres. Gutters and downpipes are 
totally unnecessary. 

* 	 SPLASHING ...... Because of Inevitable splashing 
of rain around the building It is worth 
either including a splash plinth (a dark band 
up to about 0.8 metres" or making sure the 
walls have a band of paving or gravel beside 
them of 0.6 metres minimum width. If this 
paving reaches beyond the adge of the roof 
overhang so that it will catch the water 
shooting off the roof, then this Is ideal. 

* 	WINDOWS .... These should be of the louvred type 
tcause they are very much cheaoer and 
p..ovIde 100% ventilation area when open. 
Louvre blade widths can go up to a maximum of 
0.9 metres.
 

* 	 VENTILATION ...... Standard louvre blocks are an 
excellent way of providing security, privacy 
and ventilation and can be useful In public 
toilets, offices and tea rooms. 
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3.0 	 COST EFFECTIVE DESIGN
 

In maki.ng these choices the comments in the
 
introduction about the purpose of the facility and
 
the balance between cost and revenue should be
 
remembered.
 

* 	 OBJECTIVE ....... It Is worth repeating that the 
objective Is to maximise the usable income 
for the Council. This serves the best 
interests of the community by providing the 
finance which can then be used for other
 
projects which will enhance the town's
 
amenities and appearance.
 

* 	 EFFECTIVENESS .. To make the bus park effective, 
the design choices at every stage must be 
made with the rurpose of achieving this 
objective. An unnecessarily expensive choice, 
or a choice that will require frequent 
maintenance, will make the bus park less
 
effective.
 

* 	 UPGRADING ... A programme of steady upgrading is 
self financing and prevents the need for 
further borrowing. 
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FIVE --- MANAGEMENT
SECTION 


1.0 REVENUE COLLECTION
 

objective of bus parks
Remembering that the main 

revenue for the Council, the
is to generate 


question of revenue collection Is clearly very
 

This Is also the area where many
important. 

seem to have the most difficulty. Based
Councils 


an
 on the surveyed traffic volumes, there could be 


increase In income of as much as 100%.
 

several reasons for this incomplete
There are 

but the most common Is
 revenue collection, 


collusion between collectors and operators. The
 

common reason is avoidance of the bus
second most 

park by the operators.
 

1.1 COLLUSION
 

* COLLECTION STAFF ...... Staffing costs for a bus 

park are very low in comparison with the
 

potential income. The income can be much
 

increased by improved collection methods.
 
will generally
Since increased staffing 


it may be
improve collection, It follows that 


worthwhile increasing the collection staff.
 

with a small and unsupervised
The problem 

Is that there are no checks on their
staff 


Small bribes offered by
performance. 

they familiar with a
operators once are 


a regular income.
collector loses the Council 


To avoid this it is necessary to establish
 

what income may be expected and provide
 

see that it is collected.
checks to 
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* 	 ENTRY / EXIT CONTROLS .......... By operating an 

entrance ticket sale point and an exit ticket 
check the difficulties of collusion are 

dolvbled. This requires at least two 

collectors on duty at one time. These 
collectors should be regularly changed (say 
once 	a month).
 

* 	 RANDOM CHECKS ...... Inspectors should carry out 

random checks of the operation, including 

checking tickets within the park, then the 
chances of collusion are very much reduced. 

Another check that needs to be carried out
 

every now and then is a simple survey of the
 

matatus and buses passing through the towns.
 

This is exactly the same as the survey
 

required to estimate the size of bus parks
 
required for a feasibility study and is dealt
 
with 	on pages 7 to 10.
 

* TICKETING ...... The tickets sold to the operator 

should be dated and have the vehicle
 
registration on them. They should be
 
duplicate tickets, one of which should be
 

kept for the records. The tickets should be
 

in numbered books and issued to the
 

collectors who should be responsible for
 

them. The operator's half of his ticket
 

should be destroyed on departure to avoid
 

re-use.
 

These provisions are simple to operate and
 

provide the material for checking. If it is
 

then made clear that checks will be carried
 
out, it will be extremely difficult for
 

operators to avoid paying the dues to the
 

Council by collusion with the bus park staff.
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1.2 AVOIDANCE
 

* ASKARIS ........ A few askaris should be on duty
 
around the town to enforce the requirement
 
that matatus and buses use the bus parks.
 
These askaris should also be changed around
 
to avoid collusion.
 

* BY-LAWS ........ One of the biggest difficulties
 
encountered with revenue collection Is the
 
lack of by-laws to enforce them. It is
 
essential that the Council has the means to
 
enforce its requirements. Some Councils find
 
they cannot change their charges because they
 
are detailed In the by-laws. Others find the
 
by-laws do not give them the authority to
 
penallse operators who refuse to use the bus
 
parks.
 

1.3 PERIODIC COLLECTION
 

Another alternative for collection which has been
 
tried is to arrange for monthly payments to the
 
Council from the operators. This has been found to
 

of
be unsuccessful because of the difficulties 

collecting from ope':ators working from other
 
towns, and identifying the number of visits made
 
to the bus park. The outcome of this has been a
 
lower level of income collected by the Councils.
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2.0 RECORDS
 

all the town
It Is common practice to combine 


cleaners or askaris together, to record all the
 
one head or even
maintenance expenses under to
 

parks with other non-revenue earning
comibine bus 

parks and open spaces. This is


facilities such as 

is an important
not good practice. As the bus park 


revenue earning facility it is essential to keep
 

its records separate from others.
 

By keeping all the bus park finances together it
 
the Income


is possible to be quite clear about 

the cost of maintenance and


from the bus park, 

loan repayments.
other expenses, such as the 
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3.0 PERIODIC CHECKS
 

It is important that traific* SURVEYS ...... 
from time to time to
 surveys are carried out 


confirm original predictions of demand and to
 
what is actually
check revenue against 


passing through the town.
 

A good guide would be to ensure checks are
 

carried out every year
 

check that senior
 .... Another useful
* COLLECTION 
or even special inspectors,
Council staff, 


to visit the bus park unannounced
can make is 

revenue collection
and take over the Job of 


it is possible to see
for a day. In this way 

exactly how many vehicles are passing through
 

This is a direct check on
the bus park. 

for that
the collected income
whether or not 


day relates to the average daily intake.
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4.10. 	 COIISTPUCTIO!N
 

The management of construction
* 	 AAGEMENT ...... 
contracts is a specialist's job and must be 

of the legal
handled with caution because 
imp! ications of contract law. In 

.here the Council wishes tocircumstances 

orq3nise the documentation and manage the
 

to the
contract, ceference should be made 

Management of Construction
mariual on the 


Contcacts.
 

.... 	The manual on the Management of
* CONSULTANTS 

contains advice
Constructio, Contracts also 


on the procedures and checks that should be
 

carried out when supervising or checking
 

other consultants' work.
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--- SPECIFICATIONS
APPENDIX ONE 


1.0 CAUTION
 

to be and
not 

used as complete items for
 

These specifications are intended 


should not be 

only give a
construction documentation. They will 


guide to the expected type and standard of
 

construction.
 

1.1 STANDARD SPECIFICATIONS
 

the road surfaces
Standard specifications for 

in the manual are noted below. These
described 


can be used for obtaining prices and checking
 

against design proposals.
 

150mm top soil.
MtUPRAM ................. Strip off 


If soil is poor then stabilize surface by
 

digging up top 75mm, mixing with 3% max lime
 

or cement, wet and compact. Cover with 150mm
 

murram compacted with a 12 ton roller.
 

* TAR SPRAY AND CHIPPINGS .... Strip off 
150mm top
 

Lay 200mm deep hand packed stone and
soil. 

as


blind with stonedust. Spray with binder 


one coat tar, spread
seal coat. Spray 

taL and spread
chippings, spray second coat 


chippings.
 

150mm top soil.
* PREMIX (TARMAC) ...... Strip off 

Lay 	200mm deep hand packed stone and blind
 

Lay and roll premix in two

with stonedust. 


25mm to 
75mm coarse
layers. First 	 layer 

15mm to 25mm
 

aggregate and second layer is 


fine aggregate premix.
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INTERLOCKING CONCRETE BLOCKS ... Strip off 150mm
 

top soil. If soil is poor then stabilize
 
top 75mm and mixing
surface by digging up 


3% max lime or cement, wet and compact.
with 

Cover with 50mm sand. Lay 80mm thick blocks.
 

Note : it is essential that curbs are used
 

with interlocking concrete blocks.
 

CAST CONCRETE ........ Strip off 150mm top soil.
 

Lay and compact 150mm hardcore or murram. Lay
 
150mm concrete in maximum 3m x 3m bays
 
reinforcea with A193 mesh (2 layers on poor
 
soil). Fill joints with sand/bitumen mix.
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APPEHDI:,: TWO --- GENERAL NOTES 

-.I BLACi: COTTON SOILS 

cotton soils it is essential 

that at ieast 600mm depth is removed and replaced 

'..ith - gofd soil (red soil) to provide a stable 

DaSe tor a; roaa material. 

Note that o; 0lack 


-


Bui !dings constructed on black cotton soils should 

De DUi t '..i th raft foundations. This is a
 

spec iast s jor and should only be deaigned by
 

*4uaiitieo structural engineers.
 

DPAINAGE 

a i in 50
road surafaces should b- laid with 

s'ope to ensure adequate drainage and prevent 

punoirig cn the sur ace. 
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THREE --- WORKSHEET BLANKSAPPENDIX 


1. SURVEY DATA SHEET
 

2. SURVEY LOG SHEET 

3. COST ESTIMATE WORKSHEET
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-- NO........
TRAFFIC SURVEY DATA SHEET 


LOCATION .........................................
 
ROAD . ....................... DATE ................
 

SURVEYOR .........................................
 

IN OUT
 

TIME BUS MATATU BUS MATATU
 



-- NO......................
 
TRAFFIC SURVEY LOG SHEET 


DATE...................

LOCATION ......................... 


VEHICLE TIME 5..6..7..8..9.10.11.12..I..2..3..4..5..6..7.
 

! i,­



- -

- - - -

- -

- -

- ESTIMATE NO ..........
 CONSTRUCTION COST ESTIMATE WORKSHEET 


DATE ................
REFERENCE ............................ 
BY ............
 
LOCATION ............................ 


Estimated
Size,Area, Cost for

Design ..Iement 
 No of units. each unit. cost
 

1. roaa surface aiternatives; (fill in one only)
 

......
murcam 

tar spray
 

X -P emi ....... 

. . x = pcc blocks 


coic-ete .... " " -
-=
P. .' . .......... ......
p ng
5 Cu ro ing optiona l) .. . V 

-X 
V....4. storm..'iattc dLainage 

- - - - x5. street l ighting ........ 

= u. signs , o.au markings .. ­

renclng ................ 

U. gate nouse ., arr er . . • -­

- 1=-­
t,i r offices ...........- - - ­tick .......1 sr'elte s ........ 
 in one 5nTy)
i, pu-,l c toilets alternatives;(TITI 
%,
....
flushing 


-x
V
latrine ..... 


tea rooms .............. 

15 ::- fetecias .... ............ .- - - - ­

14 k: fr...... .................-

-

! 5 landscaping ............... - - ­

..................
S UBTOTA .......... .......... 

...........
-cntingency (15 %) 


16 Contract overheads (10% pa)..
 

CONSTRUCTION ..............
io CURPENT TOTAL COST 

FUTURE TOTAL CONSTRUCTION COSTS: 

4.2 UPDATING ESTIMATES, p17)
% (see
20 Inflation ..... 


I jear ; item 19 x (100 + item 20) .....
 
I After 

lug
 

+ item 20) .....
After 2 years ; item 21 x (100 
lug 

+ item 20) .....
item 22 x (100
"' After 3 years ; 


