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Mor"rnes.r PtpBt tNe Bo,tRD,

P.O. Box 30043,

NetnooI, KeNY,r.

12th January 1967.

Tne MrNtsren ron N.rrunel Resources,

Gownuurnr or KeNY,t,

P.O. Box 30027,

N,trnonr.

Sir,

As required by Part IV, section 13 (.4), of the Mombasa Pipeline Board Act

No. 19 of. 1957,I have the honour to submit the Report and Annual Accounts

of the Board for the Financial Year ending 30th June 1966.

I have the honour to be,

Sir,

Your obedient servant,

V. G. MATTHEWS,
Chairman,

Mombasa Pipeline Board.

KENYA NATIONAL ASSEMBLY
Accession: 10013243

Call No 6s -3 rO
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MOMBASA PIPELINE BOARD
REPORT AND ACOOI.'NTS FOR THE FINANCIAL YEAR

ENDED 3OTH JUNE 1965

Constitution of the Board

During the year under review, the Board was constituted as follows: -
Chatrman:

V. G. Matthews, Esq., C.M.G., O.B.E., B.Sc.

Secretary:
G. Stevenson, Esq., A.M.LC.E., A.M.I.W.E., M.R.S.H., Acting Superin-

tending Engineer (Water Supplies), Water Development Department,
Nairobi, until 18th Novernber 1965. Thereafter, R. Barrett, Esq., C.ENG.,
M.I.C.E., M.I.W.E., Director of Water Development, Government of
Kenya, and Technical Adviser to the Board.

Members:
The Permanent Secretary, Ir(inistry of Works and Communications, Entebbe.

Uganda.
R. A. Collier, Esq., Chief Ports Manager, E.A.R. & H., Nairobi, (alternate

Mr. W. W. Gow, from 8th May 1966).
Johnson Mweru, Esq.
Senator Rockie Mchinga.
Hon. A. H. Dingiria, M.P.
Councillor Isaac Karnau Ndirangu.
Senior Assistant Secretary, Ministry of Natural Resources, Nairobi.
Deputy Director (Agriculture), Ministry of Agriculture and Animal Husban-

dry, Nairobi.

Systems Operated
The installations operated by the Board remained substantially as recorded in

the report for the year ended 30th June 1965. In brief, these are the Mzimal
Mombasa pipeline with a capacity of 8,000,000 gallons per diem, piping wa,ter to
Mombasa by gravity flow from the Mzima Springs 140 miles to the north wpst;
tlre Mrere pipeline with a capacity of some 2,000,000 gallons per diem, piptng
water 27 miles from the Shimba Hills to Mombasa via Changamwe, and the
North Mainland pipeline with a capacity of 225,000 gallons a day, which branches
off from the Mzima-Mombasa pipeline just below Mazeras, and which supplies the
Mainland north of the Tudor Creek as far as Shimo la Tewa.

In addition to the pipel'ines, there are trtrree storage reservoirs at Mazeras on
the Mzima system each with a capaci'ty of 6,000,000 gallons and two storage tanks
for the North {ainland system. These latter are at Nguu Tatu and have a
combined capacity of 500,000 gallons. The service reservoirs are at Changamwe
and here the waters of the Mrere and Mzima systems mix. This is the point of
bulk sale by the Board to the Water Undertaker, i.e., the Director of Water
Development.

There are a number of minor water supplies from connexions along the
Mzima-Mombasa pipeline which are operated by the Director of Water Develop-
ment. These supplies are listed in the "Statement of Water Suppties" in the
accounts at the end of the report.



The layout of the systems is as shown in the plan at Schedule I'

While the Mombasa Pipeline Board administers the projects in accordance with
the terms of the Mombasa Pipeline Board Act (No. 19 of 1957), and is responsible

to the Minister for Natural Resources in this behalf, the actual operation and

maintenance of the instal,lations is undertaken by the Directorate of Water

Development, Government of Kenya, acting as ,the Board's operating agents. The

Board pays fees for these services calculated in accordance with an agreed

formula.

Finance
(a) Capital Account

The capital at charge on lst July 1965 was f5.271 million of which the Mzima
system aciounted for f5.020 million, tihe Mrere system for t55,119 and the North
Mainland system fot f196,345,

The capital is wholly borrowed or loan capital, the creditors being the Govern-
ment of k"nya for all three projects, the Uganda Government for the Mzima
project and 'the East African Railways and Harbours Administration' Messrs.

b".thy. Bank D.C.O., the National and Grindlays Bank, and the Standard Bank
also in respect of the Mzima project only. The three Banks loaned as a consortium
jointly, a iotal of !1,350,000 and repayment of capital and interest is guaran'teed
'by ttrl 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.

The loan from the Uganda Government was made to the Kenya Government
and reloaned by that Government to the Board. The amounts of each loan and

the various rates of interest are as shown in the appended accounts.

The capital in respect of both the Mrere pipeline and the North Mainland pipe-

line is being repaid from revenue by equated instalments of interest and capital,

repayments in respect of the Mrere pipeline having commenced in 1958 and those

in respect of the North Mainland project in December 1962. ln respect of the

Mzimi system, it is proposed that final redemption of the loans shall be ellected

in 1995, the end year of the assumed 40-year life of the major asset. To cover the
period between that year and the dates when the original loans fall due for pay-

ment, it is intended to negotiate renewal of the original loans or, to the extent

necessary, to seek fresh ones. Capital repayment during the year was as follows:-
(a) Mzima system-Nil.
(D) Mrere system-f2,526.
(c) North Mainland sYstem-f,S,I4l'

C-onsequently, the capital remaining at charge at the end of the year on 30th June
1966 was f5.264 million made up as follows:-

(a) Mzima-15.020 million.
(D) Mrere-152,593.
(c) North Mainland-f 191,204.

The f1,350,000 Loan from the Banks at 6| per cent intereset fell due for
repayment on ,the lst July 1965, that is, the first day of the year under review.
Ai a result, however, of negotiations during the year ending 30th June 1965,

the consortium agreed to renew the loan subject to repayment being made by ten
annual equated instalments of capital and interest at 7 per cent'

Moreover, the first instalments, one third and oDe quarter respectively, of both
he Uganda loan totalling f1,000,000, and of the East African Railways and

Harbours Administration loan of f500,000, became due for repayment, the
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uganda instalment on 4th December 1965 and the E.A.R. & H. instalment on

31it December 1965. The Government of Uganda found itself unable to renew its
loan. Consequently, in accordance with the understanding existing since the

Board's inceition,-the Government of Kenya is making repayment as the instal-

ments fall due, thus in effect increasing its capital credit to the Board by the

amounts so repaid.

In the case of the Railways and Harbours' loan, the Administration was

fortunately able to extend the loan un,til April 1968, in the first instance, with a

possibility of further extension thereafter. Both the new capital credit from the

bovernment of Kenya which is extended un,til July 1975, and the extended loan
from the Railways and Harbours Administration are at 6 per cent, the original
loans being at 4 per cent. Resulting from the great change in the money market
in the decade 1956-1966, the terms of the new loans are considerably more

onerous than the original. This possibility had been foreseen, and on a long-term
assessment carried out in 1964, it was decided that the general bulk rate for
water should be increased frorn 1st october 1964, from Sh. 3/60 to Sh.4/10
per thousand gallons. This step has enabled the Board to meet the new situation
without detriment to its flnancial viability.

(b) Revenue Account
The principal recurrent revenue of the Board naturally accrues from the

bulk sali of water. Apart from certain unimportant excep'tions, the Board's bulk-
selling price has, since the lst October 1964, been Sh.4/10 per thousand gallons

for Mombasa Island and district, and Sh. 4/50 in respect of the North Mainland.
These rates represent an increase of 50 cts. per thousand gallons oYer the rate in
force before the lst October 1964, the increase being necessitated in the circum-
stances set out in the preceding paragraph under "Capital Account".

Both ,the consumption, and of course, revenue, continu€d to rise in the period
under review, and below are set out the comparatiVe figures fo1 the year ended

30th June 1965, and for the year ended 30th June 1966:-

YEAR ENDED 30th JUNE 1965

Mombasa and district North Mainland
Consumplion Revenue Consumption Revenue

million gallons t million gallons L

1,902 377,977 158* 31,780*

YEAR ENDED 30th JUNE 1966

Mombasa and district North Mainland
Consumption Revenue Consumption Revenue

million gallons f. million gollons t.
. 1,942 398,086 152 31,122

For the two systems together there is an overall increase from 2,060 million
gallons to 2,094 million gallons. The increase would have been higher but for a

d"crease of six million gallons in the North Mainland system. This fall is

accounted for by a drop of ten million gallons in consumption by the Bamburi
Portland Cement Company, partially offset by an increase of four million gallons
in consumption by the other North Mainland consumers.

Water supply revenue increased from f409,757 to f429,208 disclosing an
increase of 5 per cent, a figure somewhat higher than ,the most recent (March 1964)

long-term forecast,
*Amended from previous report by adiustment after the close of 1964165 (Sge report for

1964165 p. 4).

3



(c) Expenditure
The Board's outgoings fall under three headings-

(i) The service charges and repayments on the outstanding capital loans.

(ii) Fees paid to the Directorate of Water Development in respect of the
operation and maintenance of the systems.

(iii) Ttre cost of the Board itself.

These for the year under review totalled respectively:-
f281,907.
f60,236.
f2,416.

Thus with a total revenue of. f442,145, which is water supply revenue plus
interest on the Research Fund and other miscellaneous revenue, and a total
expenditure of. f344,559 the year disclosed an opera,ting surplus of f97,586.

This surplus being carried to the Reserve Fund brings that fund to a total of
f3l0,4ll.

As was the case for the previous year, this level is above that required by
the 196l assessment-a long-term forecast made to determine the water charges
necessary to ensure ability finally to repay from the Reserve Fund all outstanding
capital not later than by 1995.

Operation of the Systems

(a)The Mzima System

The major pipeline serving Mombasa consists of a l3O-mileJong prestressed
concrete gravity pipeline from the source at Mzima to Mazeras Reservoirs. Along
this length of pipeline there are ten break-pressure tanks, and the flow is controlled
automatically by valves operating on the down-stream control principle.

The system, as designed, has been found to be unstable in operation producing
surge and water hammer, and the year under review was characterized by a
number of bursts in weakened sections of the pipe. An original assessment by the
operating agents indicated that some enlargement of the break pressure tanks
would have to be undertaken at an estimated cost of f,100,00O.

In November 1965, however, after further pipeline trials, the operating agents
were able to recommend a much cheaper solution to the problem,

In June 1965, Messrs. Lupton and Gardner, the consulting engineers, were
asked to advise on the problem, having regard to Mr. Lupton's special experience
in valve selection and performance. In December 1965, Mr. Lupton made a
personal inspection of the pipeline with the Director of Water Development, and
it is reassuring to find that he entirely agreed with all the recommendations that
had been made.

The principal contributory factor was found to be a malfunction of the control
valves. In order to effeot an improvement, it was necessary for the valves to be
modified and provided with new float linkages so as to produce stable operation,
and thus allow maximum carrying capacity of the pipeline.

It was further recommended that pressure-relief valves of the spring-disc type
be installed at the break-pressure tanks, and other selected points along the
pipeline, as an additional safety measure against the occurrence of water hammer.

The above proposals were approved by the Board at an estimated cost of
f32,000.
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The Mzima-Mombasa main pipeline was laid 10 to 12 years ago, much of it
trtrrough aggressive soil, and through country subject to earth tremors.

A cathodic protection system using sacrificial anodes was adopted, and over
the years this system has deteriorated, and it was found that a major prograrnme

of rehabilitation was necessary at an estimated cost of t5,000 per annum over a
period of three years. It was also decided that, in view of the importance of the
iathodic protection system to ,the safety of the pipes, a permanent maintenance
gang should be established for constant duty on the pipeline. This maintenance
gang involves a recurrent expenditure of f4,500 per annum'

In view of the importance, in the case of a long pipeline, of the engineer in
charge being immediately aware that a burst has occurred in any section, the
operiting agents put up detailed proposals for a telemetry warning system for this
purpose at an estimated cost of f5,000. This proposal was adopted by the Board.

The total cost of the rehabilitation programme, including a new store at Voi to
House sluice valves, penstocks and other valuable spares and equipment, amounts
to f57,000. Action by the operating agents on its implementation has been swift
and effective. In addition, a new method of .repairing bursts, involving the use of
steel pipes and flexible couplings, has been introduced, greatly reducing the time
and labour involved in repairing bursts. T'he temporary chlorination installation at
Mazeras using ,tropical chloride of lime is also to be replaced by modern auto-
matic gas chlorination equipment with chlorine residual control.

(b)The North Mainland Pipeline

This pipeline, which serves the Mombasa North Mainland, including the Nyali,
Bamburi and Shimo la Tewa areas, is some 12 miles long from he connexion to
the Mombasa pipeline below Mazeras to the storage reservoir at Nguu Tatu.

The country traversed by the pipeline is hilly, and contains several sections of
black-cotton soil which are subject to considerable movement according to the
climatic conditions.

During the year under review, there were several instances of damage from
this cause, one incident being particularly severe when a landslide carried away a
long section of the main. Access is often difficult, particularly in wet weather; but
in all cases of damage to the pipeline, repairs were effected before serious
inconvenience was caused to the consumers in the areas concerned.

Every effort is being made to improve the condition of the access road
sufficiently to guarantee all-weather access.

(c)The Mrere Pipeline

The Mrere pipeline is served by springs in the Shimba Hills adjoining Mrere.
The pipeline traverses the southern slopes of the Shimba Hills for a distance of
some 27 miles before discharging into the Changamwe Service Reservoirs.

The pipeline was constructed in 1923, and naturally some deterioration in the
condition of the steel pipes has taken place. At the same time, owing to abnormal
weather conditions, and other factors, the access road along the Mrere pipeline has
suffered major deterioration, and lras caused serious concern by becoming virtually
impassable in certain sections.

In view of the importance of this asset, plans for the rehabilitation of the
installation, including the headworks, are being made by the operating agents.
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The Board made an immediate allocation of {17,500 in respect of improvements
to the access road, and the operating agents launched an emergency programme of
work which included, realignment of the road in places, ,the provision of new
bridges, and the reconstruction of the culverts and drainage system generally. The
road has now been brought up to a highor standard than it has ever been. In
terms of the short time factor alone, the Director and his staff deserve the
appreciation of the Board for this flrst-class piece of work.

In addition, the Board has approved an expenditure of f9,500 for the initial
rehabilitation of the pipe.line itself.

(A Mazeras Reservoirs

These comprise three storage reservoirs of 6,000,000 gallons each, making a

total of 18,000,000 gallons reserve supply against a total demand below the
reseryoirs of some 5,000,000 gallons per day.

In the period under review, the reservoirs were the subject of careful exami-
nation by the operating agen,ts, and the leak in the construction joints of one of
the tanks, which has concerned the Board for some years, and which was
referred to in the 196411965 report, was successfully repaired.

(e) Changamwe Reservoirs

The Board's service reservoirs at Changamwe have a total capacity of 6,500,000
gallons, and it is here that the Mzima water coming from the north west and the
Mrere water coming from the south are mixed.

The water from these reservoirs is sold in bulk to the Water Undertaker, i.e., the
Director of Water Development, for distribution to individual consumers. The
installations operated successfully throughout the year.

(fl Secondary Water Supplies

These secondary water supplies are listed in the "Statement of Water Supplied"
in ,the Appendix to this report. They operated successfully throughout the year.

@) New Developments

Whilst, during the year under review, there was no major change in the
installations of the Board, the Board, nevertheless, discussed and agreed an
extension of its supplies from the Mzima pipeline to Sokoke just north of Kilifi.
This scheme, at an estimated cost of f300,000, has been designed by the Director
of Water Development to provide water to the densely populated Coast hinterland
between Mazeras and Sokoke, to the Sokoke, Roka and other settlement areas, and
also to replace the existing unsatisfactory water supply to Kilifi Township. The
locations of Rabai, Ruruma, Kaloleni and Chonyi will also be amongst those
commanded by the proposed new system. The installation of the supply will bring
much benefit to the area concerned, as at present, the populace rely on springs,
streams, wells, dams and rainwater for their requirements. All the present sources
of supply are untreated and diseases such as gastro-enteritis are rife. The instal-
lation of a good-quality water supply will not only benefit the existing population,
but will encourage further development, including the development of such
tourist potential as the area may have. At the end of the year under review,
negotiations were in hand to secure the necessary finance.

V. G. MATIHEWS,
Chairman,

M omb asa P i peline B oard.
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CERTIFICAIE OF TIIE OONTROLLER AIID AI,JDITOR.GENERAI,
KENIYA, ON THE AC@I.'NTS OF TIIE MO,IVOASA PPELINE BOARI)

FOR TIIE YEAR ENDED 3OTH JI.JNE 1966

Revenue Account

Net Revenue Ac.count ..
Net Revenue Appropriation Account

Capital Account
Balance Sheet

Statement of Water Supplied ..

Statement

Statement

Statement

Statement

Statement

Statement

No. I
No. 2
No. 3

No. 4
No. 5

No. 6

The above accounts have been examined in accordance with Section 13 of the
Mombasa Pipeline Board Act, (Cap. 373). I have obtained all the informa'
tion and explanations I have required and I certify, as a result of my audit, tha't
in my opinion tle above accounts are correct.

Nairobi,
10th December 1966.

D. E. BARNETT,
Controller and Audttor-G eneral.
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