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MOMBASA PIPELINE BOARD

REPORT AND ACCOUNTS FOR THE FINANCIAL YEAR ENDED
30th JUNE, 1973

Address: —
P.O. Box 30521, Nairobi

Constitution of the Board
During the year under review, the Board was constituted as follows:—

Chairman
T. C. J. Ramtu, M.A.

Vice-Chairman
Johnson Mweru, Esq.

Members

Rockie Mchinga, Esq.
Councillor R. S. Ali (Mombasa Municipal Council).
Deputy Director-General, East African Harbours Corporation, Mombasa.
P. Mwangola, Esq.
V. G. Matthews, Esq.
Permanent Secretary, Ministry of Agriculture, Nairobi.
Director of Agriculture, Ministry of Agriculture, Nairobi.
Secretary

E.A. Ngunya, B.Sc. (Civil) Eng., Director of Water Department, Government
of Kenya.

There were four meetings during the year; and no changes in Board
membership.

Members of Staff
0. S. Cege, B.E. (Civil), D.I.C. Engineer.
Angela Martins (Miss)—Personal Secretary.

Bankers
Kenya Commercial Bank, Government Road, Nairobi.

Auditors
Controller and Auditor-General, Kenya Government.

Systems Operated
The Board’s bulk supplies are delivered by two major pipelines connected
with their respective sources of supply. These are:—
1. The Mzima/Mombasa Pipeline, and
2. The Marere/Mombasa Pipeline.



The Mzima/Mombasa Pipeline, a 24-inch prestressed concrete pipeline which
collects the supply at the Mzima Springs, conducting it through the arid country
north-west of Mombasa and delivering it to the reservoirs at Mazeras 130 miles
to the south-east. The reservoirs are three prestressed concrete tanks each with a
capacity of six million gallons making a total of 18 million gallons. From the
Mazeras Reservoirs this Mzima water is conducted by twin 21-inch prestressed
concrete pipelines which convey the water in the first instance to the service
reservoirs at Changamwe prior to discharge into the Mombasa reticulation
system. These reservoirs have a capacity of some 6.5 million gallons.

The Marere Pipeline is a cement lined steel pipeline which takes its supply
from the Marere Springs in the Shimba Hills 20 miles to the south of Mombasa.
The water is conducted to the service reservoirs at Changamwe where it mixes
with the incoming Mzima water. From Changamwe where the Board sells the
water in bulk to the Ministry of Agriculture as the Water Undertaker, the water
as mixed is reticulated into the Mombasa Water Supply.

There are a number of subsidiary lines to various parts of the north and south
coastal regions which derive their supply from the above two major systems.
These may be described as follows:—

(a) A North Mainland Supply which delivers water to the Mainland north
of Mombasa including Nyali, Bamburi, Kisauni and Shimo-la-Tewa. It
comprises a 10-inch main drawing Mzima water direct from the Mazeras
Reservoirs and capable of delivering 775,000 gallons a day to twin reservoirs
at Nguu Tatu 12 miles to the north-east. From here the water is reticulated
to the several areas under the regime as referred to above. The reservoirs
have a combined capacity of one million gallons.

In order to reduce to a minimum the difficulties caused by the not infrequent
rupture of this pipeline resulting from soil movement in the unstable terrain
through which the line is laid a six-inch pipeline has now been carried over
the Nyali Bridge which links Mombasa Island with the North Mainland
reticulation system only when that supply suffered interruption. As was
anticipated in last year’s Report it has been necessary to keep this pipeline
in continuous operation in order to maintain supplies at an adequate level.

(b) A further pipeline originates at the Mazeras reservoirs, viz. the Mazeras/
Kilifi Pipeline delivering water as far north as Kilifi. This six-inch asbestos
cement pipe can deliver 350,000 gallons per diem and is regulated by three
tank reservoirs of 100,000 gallons each at Ribe, Kaloleni and Mikirani. This
is of course also Mzima water. If the economics of such an extension proves
acceptable, it is possible that this line may be extended as far as Sokoke.

(c) On the South Mainland there are two subsidiary supplies taken from a
single connexion to the Marere Pipeline near Kaya Bombo. A connecting pipe
to the main pipeline conducts water to a 250,000-gallon tank reservoir on
the Kaya Bombo Hill and from thence one branch pipeline supplies water
northwards as far as Likoni and another conducts it southwards as far as Diani.
The connecting pipeline is capable of delivering 450,000 gallons per diem to
the two systems.

In the last year’s report reference was made to the constant difficulties
experienced in the various pipeline systems operated by the Board. It was
mentioned that the Board appointed consultants, Messrs Scott Wilson
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Kirkpatrick and Partners, to advise them on the question of major augmentation
and a number of other problems, and a summary of the Consultants reports
was given. During the financial year ending 30th June, 1973, the Board
concentrated on the implementation of the Consultants recommendations.

(i) Augmentation of North Mainland Supply.—The investigations by the
Consultants which was carried out last year revealed that steps had to be taken
immediately to increase the rate at which water could be supplied to the North
Mainland area. The Consultants recommended the provision of a booster station
at Bwagamoyo on the North Mainland pipeline and also provision of a larger
diameter flexible connexions for Nyali Bridge pipeline. Adoption of these
measures would result in an increase in water rate flow from the present
1,070,000 gallons per day to 1,600,000 gallons per day, and the system would
then be able to meet all likely demands until at least early 1974.

The augmentation of the North Mainland supply consisted of construction
of the booster station at Bwagamoyo and provision of a one million gallon
butyl reservoir at Nguu Tatu and a 12-inch diameter p:peline from the reservoir
to a point near Bamburi Cement works. The construction of the booster station
has been completed but the contract for the reservoir has proceeded with
somewhat mixed success. The earthworks and drainage for the tank were
ready in March, 1973, and the tank was successfully installed and tested. As
has been explained there has been considerable delays on this contract caused
mainly by the pipe manufacturer having difficulty in obtaining raw materials
for the manufacturing processes. However, deliveries of the pipes commenced
in early June, 1973, and it is estimated that the job will be completed by mid
July, 1973.

(ii) Investigation into the possibility of augmenting the Marere Supply by
boosting and harnessing local sources of water—In last year’s Annual Report
reference was made to the Consultants investigations into the augmentation
of the Marere Water Supply. It was stated that the Consultants investigations
had shown that the rate of flow in the pipeline could best be achieved
by pumping treated water from the Pemba river into the pipeline together
with harnessing selected local boreholes as a reinforcement during periods
of low flow in the Pemba river. The implementation of these recommendations
started last year and is now well under way. The commissioning of the Pemba
river works started in early April, 1973, and as is always with this type of
work minor snags prevented rapid progress of the work at first. However,
by the end of May, 1973, the raw water pumps, the clear water pumps
and the rapid gravity filters had all functioned and it was hoped
that the works would be producing potable water by the end of June,
1973. Unfortunately, during the final stages of commissioning failures occurred
in the pressure filters which are the last units before entry into the Marere
pipeline. The manufacturers of the filters have undertaken to rectify this fault
at their own expense and thereafter will give an unconditional guarantee for
two years on the units.

At the time of writing this report no conclusive information has yet been
received from the Water Department about the tested yield of the Marere
boreholes which are intended as a supplementary augmentation.

(iii) Examination of the Mzima Pipeline Break Pressure Tank System.—In
the last year’s Annual Report it was stated that the commissioning of the
break pressure tanks had not yet been effected and that the final report on
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the alarm system had not been completed. During the financial year the
Consultants submitted a report on alarm and telephone equipment already
supplied but at present not working. The additional equipment was to be
purchased from G.E.C.-Elliot who were the original suppliers of the alarm
system. It also recommended the installation and commissioning of the
modified system to be carried out by International Aeradio Limited who
represents G.E.C.-Elliot in Kenya. The report further recommended that the
supervision of the installation should be carried out by Kennedy and Donkin
(Africa), who are sub-Consultants to the main Consultants. At the time of
writing this report the Board had not decided whether or not to accept these
recommendations.

As already mentioned elsewhere, the Consultants were asked to investigate
the condition of the existing pipeline and make recommendations for improving
the efficiency of the system. The Consultants have now studied the existing
Mzima Pipeline and analysed all available records of bursts and leaks over
the period between February, 1966 to May, 1971. Most of the problems
experienced with Mzima Pipeline are attributed to the poor condition of many
of the prestressed concrete pipes which formed the pipeline. Some of these
pipes were probably defective when first installed and others have since been
damaged due to excessive pressure surges in the pipeline and differential
movements have also caused undue stresses on the pipeline. The Consultants
recommended that the weakest sections of the pipeline as evidenced by the
frequency of bursts and leaks recorded should be replaced as soon as p055|ble
with new sections of steel pipeline. It was estimated that the cost of renewing
the weakest section of the pipeline would be in the region of £Im. The design
of the Mzima Pipeline renewals and final estimate of cost should be ready

early next year.

(iv) Report on a Major Augmentation of Mombasa Pipeline Board Supplies.—
As stated in the last year’s Annual Report, when the Consultants submitted
the first draft report on the investigation into an additional source of water
to provide the necessary immediate augmentation of the Mombasa Pipeline
Board supplies it was found that the report did not give enough information
on the Sabaki river scheme. The Consultants were therefore requested to carry
out further studies on a regional basis. During the year the Consultants
submitted a supplementary report on alternative schemes for supplying water
to Mombasa and the North Coast. This report was studied by the Board and
it was decided to adopt the Sabaki river scheme. coastal route as recommended

by the Consultants.

The I.B.R.D. team visited Nairobi and the Coast in late November 1972.
Before leaving, the team decided to finance either the Sabaki or the Mzima
project, whichever the Kenya Government recommended. They considered that
an overall scheme should include augmentation to distribution system, training of
personnel, and the new Coast headquarters for water supply staff. However,
the mission found that it was unadvisable to finance the renewals of the Mzima
pipeline. It seemed reasonable therefore for the Treasury to seek alternative
financing for this work so that it could start immediately. This would enable
the Board to continue with their financial activities on the pipeline renewals
as well as their current original works. A loan application to finance the Mzima
pipeline renewals at an estimated cost of £1,400,000 has been submitted to the
Government of Japan.




In January, 1973, the Kenya Government decided to take over full responsibility
for the major augmentation of the Coast Water Supply and all subsequent
administration of the project was to be handled by the Water Department of

the Ministry of Agriculture.

During the year the Board felt that its commitments had increased substantially
and there was an urgent need to raise water rates. The Board also agreed that
there was need to unify water rates in the Coast region. To assist the Board,
the Minister for Agriculture approved a general bulk water rate increase with
effect from 1Ist July, 1973, as follows:—

(a) All those consumers who have been paying Sh. 4/60 per thousand gallons
and less were in future to pay Sh. 5/60 per thousand gallons.

(b) For those connexions where the Board was charging Sh. 6/- per thousand
gallons the charge was to be reduced to Sh. 5/60 per thousand gallons.

(¢) For Marere/Kaya Bombo and Mazeras/Kilifi schemes the water rate was
to remain Sh. 7/50 per thousand gallons.

(d)In the case of Kisauni Limited, Nyali Limited and Bamburi Cement
Company Limited, it was to be noted that the bulk water rate charges
were in accordance with their contracts with the Board and were therefore
to be exempted until their contracts expired when the rates will be increased
to Sh. 5/60 per thousand gallons.

The Minister also authorized the Board to raise a minimum monthly water
charge equivalent to 2,000 gallons at the prevailing water rate with effect from
Ist April, 1973.

The Mombasa Pipeline Board was established under the authority of the
Mombasa Pipeline Board Act No. 19 of 1957, which makes the Board responsible
in the discharge of its functions to the Minister for the time being incharge of
water. During the year under report this has been the Minister for Agriculture.
The actual operation and maintenance of the installations is undertaken by the
directorate of Water Department, Government of Kenya, acting as the Board’s
agents. The fees for these services are calculated in accordance with an agreed
formula.

The plan at Appendix “A” shows a layout of the systems operated by the
Board during 1972/73.

Finance
(a) CAPITAL ACCOUNT

The capital at charge on the Ist July, 1973, was K£4,889 million made up as
follows:—

(i) Mzima System—K#£4.322 million

(i) Marere System—K£35,171

(iii) North Mainland System—K£152,731

(iv) Marere/Kaya Bombo System—K£189.394
(v) Mazeras/Kilifi System—K£190,185.

5



The capital is wholly borrowed on loan capital, the creditors being the
Government of Kenya for projects (i), (ii) and (iii) and the East African Railways
and Harbours Corporation, Barclays Bank International, the Kenya Commercial
Bank Limited and the Standard Bank in respect of project (i) only. The three
banks loaned as a consortium a total of K£1,350,000, the repayment of which
is guaranteed by the Government of Kenya. This loan is covered by an issue of
Registered Bonds. The loans and guarantee by the Government of Kenya are
secured by a debenture issued to the Government by the Board. The new South
Mainland project and the Mazeras/Kilifi project referred to under (iv) and (v)
have been financed partly by a loan made by the Israeli Government to the
Kenya Government and re-lent to the Board, partly by a loan from the British
Government and partly from the Board’s own resources. The terms of the Israeli
loan are interest at 6 per cent and a period of seven years. In recognition of the
fact that seven years is an impossibly short life in respect of projects of this
kind, the Government of Kenya in relending extended the period to 25 years.
Even 25 years is a short period in relation to such projects and this has inevitably
had its effect on the charges which have necessarily had to be made to
the consumers for the water from these new supplies. Of the 25-year term, four
years were taken up in construction. The Board was not permitted to capitalize
the interest during this construction period and the need to find funds to pay
interest during a period of no revenue also had its effect upon the water tariff.
The loan is being repaid over the remaining 21 years in equated instalments at
6 per cent. The same terms apply to the British Government loan.

The Marere project and the North Mainland project were financed by loans
from the Government of Kenya. These are being repaid by equated instalments
of interest and capital, the details of which can be seen in the Accounts.
Repayment in respect of the Marere project commenced in 1958 and in 1962 in
respect of the North Mainland project.

It will be observed that the loan of K£500,000 made in respect of the Mzima/
Mombasa Project by the then Railways and Harbours Administration (now the
separate Railways Corporation and the Harbours Corporation) was referred to
in the last Annual Report as having been extended until the 31st December, 1973.
This means, of course, that there is a need for fresh negotiation to extend this
loan beyond that date.

Loans totalling K£2,170,000 made by the Kenya Government in respect of
the Mzima/Mombasa project fell due for repayment, partly on the 31st December,
1968, and partly on the Ist January, 1969. The negotiations by the Board for
further renewal led to the loans being extended until the 31st December, 1974,
with a small upward adjustment of interest. It is likely that the current financial
year will see the opening of preliminary discussions on the possibility and the
terms and conditions of extensions beyond 1974. Since the original renewal, a
major factor has entered into the calculations. Reference has been made above
to the employment of consultants in respect of a number of problems which
confront the Board (in particular the question of Major Augmentation of
Mombasa’s water supply). The fees for these consultations and Reports are likely
to be very substantial and if they have to be met from the Board’s Reserve Fund
(which is in effect the Board’s Sinking Fund) the ultimate repayment of the
outstanding Government of Kenya loans financing the Board’s Mombasa/Mzima
project is likely to be deferred beyond earlier expectations. A substantial
proportion of this total fee is accounted for in the cost of locating and designing
the works for the Mombasa Major Augmentation. If the Board is permitted to
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regard this as part of the overall capital cost then it will be possible to recoup
the Reserve Fund from any capital loans raised to cover the project. In these
circumstances the deferment referred to above will be minimized.

During the year under review capital repayments were as follows:—
(i) Mzima System—K£146,546

(ii) Marere System—K£3,323

(iii) North Mainland System—K£7,910

(iv) Marere/Kaya Bombo System—K£5,610

(v) Mazeras/Kilifi System—K£5,633.

The capital remaining on charge at the end of the year on the 30th June, 1973
was K£4,720 million made up as follows:—

(i) Mzima System—K£4.175 million

(ii) Marere System-——K#£31,848

(iii) North Mainland System—K£144,821

(iv) Marere/Kaya Bombo System—K£183,784
(v) Mazeras/Kilifi System—K#£184,552.

(b) REVENUE

The Board revenue accrues almost entirely from the bulk sale of its water.
Below are set out the comparative figures of consumption and revenue for the
year ending the 30th June, 1973, compared with that ending 30th June, 1972.
These figures are given in respect of the Board’s principal regimes.

YEAR ENDED 30th JUNE, 1972

Mombasa and District North Mainland Maczeras| Kilifi South Mainland

Consumption Revenue Consumption Revenue Consumption Revenue Consumption Revenue

million gallons K£ million gallons K million gallons K£ million gallons K£
798 642,043 283 58,289 40 15,138 90 33,743

YEAR ENDED 30th JUNE, 1973

Mombasa and District North Mainland Mazeras/Kilifi South Mainland

Consumption Revenue Consumption Revenue Consumption Revenue Consumption Revenue
million gallons K£ million gallons K£ million gallons K£ million gallons K£
2,659 623,678 298 63,821 40 15,077 90 34,077

These figures show a normal rise in consumption for all areas apart from
Mazeras/Kilifi where the consumption figures have gone up by 40 per cent
reflecting rise in consumption in Kilifi itself and the new reticulation to the Rural
Water Supply Scheme Tezo-Roka. The Board must now ensure that it is not
overtaken by events set in train by its own action. In other words constant
vigilance will be necessary to ensure that supply keeps pace with the ever
increasing demand.

(¢) EXPENDITURE

The Board’s outgoings during the year fell under four headings as shown here
below:—

(i) The service charges on payments of the outstanding capital loans—
K£454,849.



(ii) Fees paid to the directorate of Water Department in respect of operation
and maintenance of the Board’s installations—K£106,992.

(iii) The expenditure on new work improvements, special maintenance, etc.—
K£153,208.

(iv) The cost of the Board and its staff—K£15,236.

(d) FINANCIAL RESULTS FOR THE YEAR

The Board’s overall revenue comprising the income from the sale of water
and certain minor sources such as house and meter rents totalled K£761,456.
With a total outgoing of K£729,785, the year’s working disclosed an operating
surplus of K£31,671. This is the amount, therefore available from the year’s
working to be conveyed to the Reserve Fund and brings the total of the Fund
as at the Ist July, 1973 to K£814,583.

() OPERATION OF SYSTEMS

(i) Mzima Pipeline—The pipeline between Mzima and Mazeras has been
operated successfully during the year. Apart from a few leaks no major bursts
have occurred. The flow in the pipeline has been kept between 7.2 and 7.4 million
gallons per day throughout the period. The Kwale County Council has still not
taken action to distribute water from the five tanks constructed for them and
this causes considerable hardship for the people in the area as overflows from
the Break Pressure Tanks have been cut off.

The sections between Mazeras and Changamwe have had a number of leaks
mostly concentrated on the section that is to be replaced with steel pipes. Because
of the rains the Water Department has not been able to start this replacement
and they have asked for a re-vote of funds for 1973/74 financial year.

(ii) North  Mainland Pipeline.—This pipeline has operated without major
difficulties. Bursts were reported and repaired in November, 1972 and February,
1973. Both caused interruptions in the supply although every effort was made for
quick repairs. Another disruption was caused by the diversion at Nguu Tatu
for the new reservoir. The pumping station at Bwagamoyo continued to be a
source of problems but as the new engine has arrived we hope to have an end
of this as soon as it is installed. Even with the booster station there has been
difficulties in meeting the peak demand and all further development of hotels and
industries should be discouraged in the area until the major augmentation is
in operation.

(iii) Marere Pipeline—No difficulties have been experienced with this pipeline.
The heavy rains in November, 1972 caused discolouration of the water for some
time but the situation was back to normal immediately. A few badly corroded
pipes have been replaced in anticipation of the commissioning of the Booster
Station at Mile 8. During the year the Consultants in co-operation with the
Provincial Water Engineer, Mombasa, started the commissioning of both the
Pemba treatment plant and the Mile 8 pumping station. At the time of writing
this Annual Report the commissioning had not been completed.

(iv) Mazeras | Kilifi Pipeline—No serious troubles have been experienced with
this pipeline. As stated in last year’s Annual Report this pipeline is approaching
its design capacity and a proposal for additional pumping equipment at Mazeras
and Ribe has been prepared. The additional equipment has been ordered and
will be installed as soon as it arrives.




(v) Mazeras Reservoirs.—Because of the heavy demand in the tourist season
we have experienced difficulties in keeping a safe level at Mazeras. Rationing
from 6.00 p.m. till 6.00 a.m. has had to be done at least three times, late December,
1972, late February, 1973 and 31st March, 1973, for about a fortnight each time.
The chlorination equipment has been in full working order apart from a minor
electrical fault.

(vi) Changamwe Reservoirs.—No major problem has been experienced with
this reservoir. Reservoir No. 5 has been out of operation during the year as the
work on lining of the reservoir has been going on. Chlorination has been
maintained during the period although the equipment is still causing trouble from
time to time.

(vii) Secondary Water Supplies.—These secondary water supplies are set out
in the “Statement of Water Supplied” in the accounts forming part of this report.
They operated successfully throughout the year.

T. C. J. RAMTU,
Executive Chairman,
Mombasa Pipeline Board.



CERTIFICATE OF THE CONTROLLER AND AUDITOR-GENERAL,
KENYA, ON THE ACCOUNTS OF THE MOMBASA PIPELINE
BOARD FOR THE YEAR ENDED 30TH JUNE, 1973

Revenue Account o s 3% : Statement No. |
Net Revenue Account .. .. - i Statement No. 2
Net Revenue Appropriation Account .. . Statement No. 3
Capital Account .. .. .. .. .. Statement No. 4
Balance Sheet - a e .. .. o Statement No. 5
Statement of Water Supplied .. 5 - Statement No. 6

The attached accounts have been examined in accordance with section 13 of
the Mombasa Pipeline Board Act (Cap. 373). I have obtained all the information
and explanations I have required and as a result of my audit, I certify that in
my opinion, the accounts are correct.

D. G. NJOROGE,
Controller and Auditor-General.
Nairobi,
18th February, 1974.
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