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87 ' In continuation of our letter of tn.\znf;, ol
pqg\Qg/\J Decenber I have the homour to enclose for the
information of the Seerstary of State a copy of
¥essrs Middleton Hunter & Duff's report on the pro-
posals for supplying '.'or*.bns with water from the
Ohimba Hille, which aceompanied your letter of the
24th of December No 38753/10. As ro‘quootod in the
Se0ond paragraph of that letter I also return here-
BPOT® with the photographs and plan accompanying the
report of the Director of Public Works.

-

2. Coples of the origfusl plap by Ip Chadwisk
aré being made in sceordarce With your instruetionss
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BRITISH RAST A.FRICA PROTECTQRATS.

T . - - —————

. MOMBASA WATER SUPPLY .

REPORT
== to the --
CROWN AGENTS POR THE COLONIRS
- by -

MIDDLETON, HUNTER & DUFF, U.M.Inst.C.2
Consul ting Engineers.
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’ Westminster, s.v.
January 23rd., 1911, ¢
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) British Bast Africa Protectorate, LS
Mombasa Water Supply. . u
‘1. In ascerdance with the request comtained gn ¢

your letter of December 30th., 1910, we have cnnmly con- v3

eidered the letter from H.E. Sir P. Girouard, the Gow of
the British Bast Africa Protectorate, two Reports by iV, ¥
MeGregor Roes, Director of Public Works, with two plans sub-
nitting a echeme for a water supply for Mompesa, together -
with an estimate of the gost and other cammected papers. g 38

We have, as further requested, seen H.E. The
Governor at the Colenial Office and discuased the project uith
him, and now beg to submit the following oucvnuan \!pon 18:-08

2. The scheme ia clearly desoribed in the Report :. "‘
by the Director of Pudblie Works st Bairobi dsted Nowember unu,
1910, 4r whicn it 1e popud to obtainr Q.‘\e.r supply fram

“ithd Mbers Stremsm, in the Shimba Hills, at wn um of w ;

‘80 ft. above ses level, the water being cw “. il ‘1

12% gtesl pipe along the routs ahown upor. the plan and ge- “"’ n.

Ivered into a service Peseryoir abowt 160 ft. *0 ‘tpn. .
<& - '\4

at Railway Point, whence it will be cz;u-uuua ;o w :
and xufndxm by & pipe over the hxup. B;Nco.‘ o*‘ 128 »'s ‘t y

&
R L g 4k

A%, The quality of the 'l«r)‘ \{\.QN}A\ LU b
2. The population to be .npqpl“l and u. roquito- i

u.u for water . SRR % ]
oy 4
5. The ptuy of water avatlable. Q : j
ot 4. The works proposed to be constructed. R R
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” Ly | . P
\‘. 3 i 2
2 ® o



> ; de
Fa 1. Quality-of the Wate:. b
Analyses of the water, dated Sthm!.nr' 13th.
1 21‘23‘“?0,.,-;0 given by the Government Bacterio
#.E. Tue Governor refers to tig matter ox
Despatch dated Decediber 15th., 1910,

and

logist, andt .t
Page 3 of nis
in the following terme:

- "o wat

€r appeared as two Springs ‘emerging from the
"pide of the hill, was quite palatable and had an

extraordin-

ed with any water in East
"Africa Samples were duly taken and repor

"arily pure appearance as compar

ted upon by the

who stated that the water aould‘
"be regarded as Chemically excellent,

Government Bacter: clogist,

and the best sanple he ’

"had analysed in the Protectorate®™.

We draw the inference fror the above yuotation and

18 of good quality and may be

though we do not gpeak authori-
tatively upon tne {ueéstion, which l‘!lor.:;n
the Cherist rather than of

from the analyses that the water

safely used for water supply,

Lo the domain of

the Bngineer.

The Population and its requirexents m Va
Supply.

4. We gather from Mr. Chadwick's Report, dated Maroh
17th., 1900, that'the leland 57 Mmbadkihes an area of 3,800 * 17
acres, that in fors it is an irregilar allipne, the maX 1mum

léngth Weing about 3% miles and the maximum breadth
mln,iu‘

1. T

that there are no perennial streams in the

4
nor evidence of streans

ATY
P W

OF oulcrope of water along its oomgt,.

¢ ¢ In the sace Repore, Par’. 23, ¥r. Criagwick ‘MCQ i
upon $ha suthority of Wol. Bogle, R.E., after oconsultatiop o

with the Acting. 00—1..,10*‘ wint mn\quntxt’ water re- ‘"’/‘,“‘“'f‘ ’
quingd 1f 1910 would probesly Be €bou: 289,000 galions daily. '/ %

At our interview ﬂth l’r P, Girouard on Jnnunr’jltb. m, .
e informed us WhHet the present population % "?#s
37'“.‘ ta &.\.uon which ‘t in ) ' T

P that the following provision should be
which would &11pw for 4o Aneresst of more tiy

§ ‘H‘.rﬂ‘-g _.4'“‘“ A




r‘.-xncaea.;s +500 - xd‘enn;- _PEF head

3 Dreinage, Sanitation and hro Bxtinction...
BRAPPANG - . vl o sy ghqninnininnins L 25,000
E7 T v Ao 20,000
¢ Total.... 600,000
daily.
E=szm=goae \
The requirerents of the 300 Ruropeans living in
asa may be- taken to be included in the 10 gallons per
nead per cdav estimated fcr the total population.
Jov TRor 1s hiaself desirous

L L LR

20,000

¥omb

The

that provision should be made
ior the supply of 700,000 gallons daily.

v 3. Quantity of Water Available.

The quantity of

waler gauged in the streaws from

€1 it 18 proposed that

the supply be taken is given in
Fars. 3, 6 & 9 of ''r. Ross'

as follows:-

Report dated Hovember 12th., 1910,

zalls. per day.
.................. cracesn. 1,114,000
......................... e 206,000

................ 102, 900
——
Total....... 1,422,000

SEIFISc=c==zsTex—c

@ Iu the ) absemce of any particulars as to the catch=
®ut spes and L&; coolo¢10«1 foruation 1t 1. ta.o.q!blc W A

g ii'.‘i!l?iadig ili‘t'n wpon T4 quary ..!‘

B 0 cossoionas
»l.li.............-.....
1903 ,‘.‘...‘ '...‘, W,
1904.%....... ot .&P&-U
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The ‘propoged sources of .upply 1ie avout 20
.u“/ 8.¥. from Mombasa and we are informed that the Lo
rauran to the South or Mombasa ips 8lightly greater
_than t.hnt Lo the Nonr

Having regard to this considerabds rainfall,
and to the fagt that the @8ugings were taken at & dry
time of the year, though not at the drlut and as Ul'
quantity gauged was 2§ times the estimated rnquxrmu
for supply &s above given there appears to be a fair
probability that th

€ quantity of water ayailable will
be sufficient for many years to come.

4. The Works proposed to be constructed.

s We approve the general proposals for the

Works but suggest a few modifications.

A8 It 18 proposed under Mr. Ross' scheme that the
Pipe line ghall be made aufficiently large to deliver
1,500,000 gallpns a day. He rightly points out that a
large part of the cost of laying the main will be
irrespective of the size of the pipe adopted., On the
other REMd, it appcars to us that the provision of a
Pipe capable of taking 1,500,000 gallons in 24 houre
for the cupply of 8 town whose tguucmna BOME YyuRrs
hence cpaunuod at 600,000 gallons daily can
uu-e.x; by JUStified an huxq uuncuuy egonomical .

¥

%, h arc, therefore, oﬁ)ﬂlxon thn & seheme
providihg (nr & supply of 700,000 mlm uu?, the Qi
quantity desired by the Goveuoe ml& be mncmu
for many years to coms, A# éﬂ:"\t‘f“ GDN’&‘ Jor
this -uppu is Eiven at t)ﬂaﬂﬂ of ‘l




accompanying this Report, Vith the view of reducing the
pressure we think desirable that
Teservodr should be const

drawing,

Tessure reservoir would
The pipe from the source to the
ould be 9 miles in length ang 1.5
inches diameter. break pressure Teservoir to the
Serviee reservoir the Pipe would consist of §,25 miles of
12 ineh and 15.25 miles of 13 ineh main, the Pipes belag made

in these different 8iges for the Purpose -f Savidg freignt
by nesting,

‘Qﬁiqthn Purposes.
& sketoh design showing & wirg i

uridge which would camry the pip«qﬁ!’r
beight or 40 r¢, abave the water, but w t
‘ Gption as in B optnion.dt'wewda By o
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though 1t will probably Yuve to be modiried = places to suit
the configuration of mmd. , 'Oboinipyt that thare
are two hillocks: between mile 34?\1:4 5“' M which At
18 ‘désitable that the main ‘nm PR3 petead of hoing taken
over their sumits, By ketgmg the muin on the left bank
of the setream twn short croseings D. & B, will be avoidtd.

13, e propose thit the wuain should be taken over  the
two 300 ft, stream eressings 5. & C. either on core\v puu
braced together ws shewn apon the awevompanying druing !o.sl
or on piles sunk by the assistance of a hydraulie Jet, which
ever system may b€ best sutted to the quality of the sotl
forming the bed of the channel.

!!:ng! Reservoir.

14. We approve the comstruction of this service reser-
voir woa' Railway Point at 4 level of 160 ft. above Datum,
The proposed capacity of one day's supply is small but it
can be increased in the future s found to be necessary, its
initial size being dominated by finuncial oon-ldoutlom.

!g’n! tion Works.
N

e

' A%

15, M ¥ proposals for distribution works appear
N b W . i 1
to us tol be 0 Pringiple apd they may bve curtailed or

-xtmz ty bi found necessary upon &gtnnrh‘ and fingn-

.
- e Caost

16. Ve hm oo carefully ibto the eutimuted cest of
the winks andl find that the costiof Wi pipe line will pe
| materially greater than that ““&' nm'w oést
1 mainly ave e-ru-u-----n- W ATy @

1. That she

o




2. That the cost of freignt

will be consider-
ably greater than that allowed for

in the estimate,

Ve are further of opinion, baused Upon Vest African ex~
pox‘ﬂ.no. that competent assistant huucu and Foremwen will
not ‘be . obtained at the ulu-iu probond t0 be Paid, agd we
have therefore increased tnis iten by 508,

We adopt Mr. Ross"

sstimates fof thé Survey Lund Nead
Works and Telephtone.

We also adopt Mr. Ross' estimate of £14 1220 for Distri-
bution Works for the purposes of this Report as these works
oan be varied as lhtod in par.}s.

We think i

necessary to provide the sum of £3,000 for
Constructional Plant.

17

17, Our estimate

of the cost of thé Torks is as
follows:- 4

ESTIMATE of Cost of Works /ith Pipe Line to danur
1,500,000 galls. in 24 hom

,.mlob--:l\nv----ncl-‘-~ vdaie

. » - ...&”..a p .r......«m > ; ;, i
e R ‘u oo 8
“"( lrux?;‘uﬂ r.ix., wt) m 4
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18. We have also gonsidered a scheme for the ‘oupply of |
700,000 gallons in 24 lou:n, which will roquu" @ pipe line
of 84" and 9% seteel pipes, the break puuun \nomoir being
constructed at a level of 630 feet above Datimi, and submit

the following alternative estimate for the work upon this
basis.

In this estimate we have taken the mm;r pipes at
3/16" thick but should prefer that they should be made 3"
thick if the financial resources of the Protectorate will
warrant the additiom 1 expense.

ALTERNATIVE ESTIMATE cf Cost of Works with pipe line
to" deliver 700,000 yllons in 24 hours.

£
BUrvey . .. . ... ... iiiiitaecirmareattatasannen 350
Land . .. ... iii i owiarevarmie e 260
¥ipe Line, 81" and 9¢" Steel pipes............. 46,083
Break Pressure Tank,....................... 1,000
Two 300 ft. stream crossings............. verena 1,600"
Head Works................ TR RPN paisieierein 4,620
Telephone...,.... T I A gy P . 5 3§0

Beryice Resarvoir (1 day's -uppl.y)..,........... .'5,600
Flant MMnmq;on..........................

. \é« umx...,..' h T 2

69,160

'whiom...\ ...... § peinsie 4 6 7,198
@ \. _.!_' &1‘ \ ‘ 76.9.3[.
ninr:buno- ui(h&? q-um'u.....,....'...'... 14,220
Aol eeag17e
, 3 T ou 3 = =

19." We sbnd’ 1 'avxqﬂnoﬁl 2 uud'

<

proposed line of ’
sketch plan of two 300 £€)

20. We return t)w ortu@d domnu two yﬂl
which you seat us with yowr letter of 4m.tr datad

e $.o

’
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21. If there are’any other palmte wgom pm;n you Wauire

our observations we phail be pleased 1o ©8fsider. them upon

FeAring® from you, and we shall also be pleased to co-operate

in any way in Qur power to secure the success of the scheme.

»

We are, Gentlenen,

Your obedient Servants,

It ctsblils sl by

Messers. THE CROWN AGENTS FOR T!(E COLONIES,
Whitehall Gardens,
S.V.




