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Public work Department

Cairo Main drainage

Note on the proposals in Mr. Carket James report of 22 nd October
1907, (n° 1064)

1-
2-
3-

4-
5-
6-
7-
8-
9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

The main features of the scheme outlined in these proposals
are:

The division of the drainage surface into "gravitation " and
"sectional" areas.

The carrying of the sewage in the direction of the natural slope
of the country.

The choice of site of the pumping station, near Kafr-el-Gamus.
The choice of site for the sewage farm at Khanka

On these features, the Public health department is in

substantial agreement with Mr. James, and is prepared to

accept in principle a sheme based on these lines.

At the same time, it is to be noted that there are

certain references in Mr. James. Report on which it might

be desirable that a clear statement of opinion should be

made by this department, but it might be thought that in
accepting the main lines of the scheme, as outlined in the

report under consideration, the department also accepted
unreservedly all matter occurring in the body of the report.

The points to which it is desired to particularly call

attention may be classed under these headings.

(i) The destiny of existing fosses and conveniences in private
houses.

19-(i1) The proposals for the adoption of the separate system in
certain parts of the city; and the use of the existing surface
drainage.

20-
21.
22-
23-

(iii) The proposal to utilize compressed air as a motive force.
The question of dealing with all existing fosses, as

well as with the conveniences in the lower class of houses.
Houses which neither have nor one ever have water connection

oY
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24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-

36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47-

48-
49-
50-
51-
52-
53-

(art is of Mr. James' report;) is one of the very greatest
importance, but not only does no item for this purpose occur
in Mr. James' estimate, but references in the text of the

note lead to the conclusion that there is no special propo-

sal in regard to dealing with this matter,

It must be remembered that in the class of houses

above referred to, there are practically always private
conveniences with fosses of a rudimentary type. The question
of draining these conveniences , together with the concomi-
tant abolition of the fosses, is one that has to be faced
Similarly, all the fosses which may exist in well

built houses , and which form one of the five sources from
which Mr. James expects to drive sewage, must be regarded as
other items for absolute suppression.

To leave these fosses untouched, while attaching the
drainage system thereto, as a more 'trop-plain' relief

would be an entirely, though costly, proceeding. The enter-
prise would merely mean the transference of the business

of the sewage transport company now carried out as the
expense of the private occupier, to the government, and

thus effected at vastly increased cost to the public; the
sanitary condition of Cairo would remain in statue quo, and
the fermsting accumulation of sewage, the fons et orige

mali, would continue to exist as if no effort to secure
improved sanitation had ever been made.

On this point there can be no uncertain opinion, and if the
statements in Mr. James' report were not so explicit.

There would never have been the least conception that
anything short of total abolition of all fosses was
contemplated.

(ii) The partial adoption of the separate system

Mr. James suggest the desirability of adopting the

" separate " system wherever there may be convenient

toY
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54-

55-
56-
57-
58-
59-
60-
61-
62-
63-
64-
65-
66-
67-
68-
69-
70-
71-
72-
73-
74-
75-
76-
T1-
78-
79-

80-

31-

discharge into the Nile, or any other outfall, (such as the
Ismaillia

Canal) for the disposal of the "surface drainage". Into

one system it is proposal to turn the domestic sewage

and into the other the surface drainage and storm water

That is the line is drawn between domestic sewage on one
hand, and surface drainage on the other , and it is pro-

posed to dispose of the latter into the Nile or Ismaillia

Canal, at convenience, on the score of economy.

It will scarcely be necessary to direct attention to

The fact that all the drained area must be paved either

by asphalt or macadam, (for which however no item appears

in the estimate:; the surface drainage therefore will

consist of all foul water thrown into the streets in the

native quarters, and washings of the asphalted streets,

markets, etc. such as is now seen to be discharged at the
Pumping station on the Ismailia canal. Such surface drainage

is of a very foul nature, and is as concentrated sewage as

the domestic variety; it would therefore be highly de-

siable that it should be discharged direct into the Nile

or Ismailia canal.

There would also appear to be some doubt as to whether any
economy would in practice be realised by this procedure,

for much drainage under conditions shown in plan N° 69

would certainly require pumping on arrival at the outfall.

as regards storm water, the off flow arising under

such circumstances is of a different nature and far more dilute,
if, for purposes of economy it is desired to discharge this into
the Nile, there would probably be little practical objection,
though in the case of the Ismailia canal the outfall should not
be on the Cairo

Side of Ghamra, up to which point at least it should be
conducted in a sewer.

On the whole, if any proposal for separation is to

to¢
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82- be taken into consideration, the line should be drawn between
storm water on one side and sewage, wether

83- domestic or surface on the other. The method by which the

84- separation should be effected is an engineering problem,

85- into which it is not necessary here to enter.

86- in this connection it is to be noted that it is

87- supposed by Mr. James, that the enormous number of imore
than a half million people will use the public laterines

88- daily, for which purpose an allowance of 10 litres per head

89- is calculated; but nothing is said as to the amount of

90- water used by these people for other domestic purposes.

91- which must be disposed of in some way, and would ultimately

92- find its way into the sewers; this amount must be consid-

93- erable, and would appreciable augment the present somewhat

94- low estimate of sewage to be dealt with.

95- further , it should be stated that the utilization of

96- the existing surface drainage is a question demanding

97- very careful study with a view to adaptation and modification.

98- Such a proposal as is outlined in Mr. James' note could not

99- under present conditions receive the unqualified assent of

100- this department, which would view with very great concern

101- any scheme which did not specifically confine the existing

102- system of surface drainage to the disposal of storm water

103- only.

104- (iii) it is with some reluctance that I venture to suggest

105- that a comparative analysis of the efficiency and cost

106- of the various kinds of motive power adapted to a sewage

107- system should be furnished. Mr. James mentions steam

108- power, electricity, compressed air, vacuum, and hydraulic

109- power, but no comparison of their respective advantages,

110- disadvantages, cost or economy is given.

111- Electricity is attractive in many ways, but it is

112- possible that the cost per unit and in this country would be pro-
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113- on the other hand it might be that hydraulic

114- Power should be economical but in its origin, and also
115- As the water, after having fulfilled its motive

116- Mission, might be used for flushing purposes

117- Again, it would appear that compressed air if exacdi-
118- ngly wasteful, for it is stated that the percentage

119- energy available at the pump rarely exceeds 17 to 20%
120- the total power generated at the engine house Whether
121- be so or not, the matter has no doubt occupied the mind
122- Mr. James, and view of the extreme importance of the
123- project, and of the value to be attached to the preliminary
124- report thus , it would be interesting to have on

125- some comparative study of the possible alternatives
126- motive power.

127- Other matters of varying importance will come up

128- discussion in the natural course of study. But on that
129- three points it has been thought desirable to express
130- a very clear opinion, for they are points of cardinal
131- importance, upon which the efficiency of scheme

132- largely rest in the future.

Signed W.P.G Graham
18™ November 1907
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Notes on Mr. Graham's remarks of 18/11/1907
For the Adviser of P.W.M
The destiny of existing fosses and conveniences in private houses
1- Mr. Graham is evidently under a misconception due to.
2- the wording of the tabs in parag. 21 & 22 of my Pre-
3- liminary report in which I refer to " fosses etancher " as
4- a source of supply, these being the existing. Arrangements.
5- 1 propose to replace them by a gully, the exact form of.
6- which has not yet been finally decided on, for it is not.
7- possible, when preparing a preliminary scheme, to go into.
8- all details. This subject far from having been over-looked
9- has had my most careful concidration and I take this
10- opportunity of stating that I am also in fullest agreement
11- with Mr. Craham's remarks as to the necessity of abolishing
12- all "fosses etancher", as soon as the progress of the work.
13- permits. It is clear that Mr. Graham is under the impression
14- that it is proposed to merely provide the existing "fosses
15- etancher" with overflows to the future sewers, but my
16- proposals are as follows :-
17- First class houses those connected with the water
18- main to be connected with the sewers direct
19- Second class houses. Good houses but not connected
20- With the water main, to be provided with a form of gully
21- connected with the sewers
22- Third class houses. Those inhabited by the poorest
23- classes, to be also provided with a form of gully connected
24- with the sewers
25- In the tables in parag. 21 & 22, it will be seen that
26- the sullage from the total population has been provided
27- for over and above the discharge from the "fosses etancher”
28- which, in 1932, is estimated to amount to 12.000 cubic
29- metres per diem. And in 1918 to 2.000 cubic metres per diem
30- since the proposed gullies, which will supersede the
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31-
32-
33-
34-
35-
36-
37-
38-
39-
40-

41-
42-
43-
44-
45-
46-
47-
48-
49-
50-
51-
52-
53-

"fosses etancher”, are to receive all the dornestic sewage,

it follows that an allowance of is liters. For 4 gallons

Per head per diem has been made for the lower class popul-
lation in 1932, over and above than provided for under the
heading of Mosques and latrines. This appears to me to be
a liberal allowance when is considered that the people

buy nearly all the water which they use for purely domestic
Purposes, It is obvious that the provision and connection
of the gullies can only be a gradual work and therefore in
1918, 2000 cubic metres per head per diem have been allowed
for.

It must be remembered, in looking at the estimates,
that the heads given therein do not include all the various
details which have been prepared. As a matter of fact, a
large sum has been allowed for in the cost of the reticu
lation to cover the cost of connections in the public road, and
Parag. 32 indicates that this matter has not been over-looked.
All work done inside a house would naturally have to
be done, either at once or eventually, at the expense of
the owner of the property.

The Decree approved by the General Assembly of the
Court of appeal, dated the 31st of January 1899, I think ,
Gives power to insist on such alterations as the government
May require, and is provided for in articles 2 and 8 ther in.

The proposals for the adoption of a separates system in certain parts of
the city and the use of the existing surface drainage.

54-
55-
56-
57-
58-
59-
60-
61-

Mr. Graham divides the surface water into surface
drainage and storm water, of which the first consists

of street sand market washings etc., and the second is
due to rainfall. Here again, owing doubtless to the fact
that I have not gone into full details in my preliminary
report, Mr. Graham is under a misapprehension

for I propose to take the street washings from the present
outfall at the Ismailia canal into the sealed sewage main
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62-
63-
64-
65-
66-
67-
68-
69-
70-
71-
72-
73-
74-
75-
76-
717-
78-
79-
80-

to be laid along the Sharia Abbas to the Main Collector,
while in times of heavy rainfall, the storm water will be
discharged into the Ismaillia canal as at present the reason
for this proposal is not merely to effect economy,

but principally because it is the most practicable way of
separating the street washings from the storm water. I am
not in accordance with Mr. Graham's proposals to construct
a sewer from the present pumping station to a point North
of Ghamra in order to discharge the storm water into the
northern arm of the Ismaillia canal. My objection to this
Proposal is that it would not be justifiable to incur an
expenditure of about LE. 30.000 to provide a sewer sufficiently
large to remove the overflow from heavy rainfall

which occurs but rarely. My proposal is to pump from the
existing drains to the sealed sewage main in the Sharaia
Abbas as long as pumping is necessary, when, however,
the drains are sufficiently full to discharge by gravitation
into the Ismillia canal. I consider that the off

flow will be sufficiently dilute for this propose

The proposal to utilize compressed air as a motive force
81-for the information of the Adviser. I give the
82-following short notes regarding the efficiency and
83-suitability of the different sectional systems mentioned in
84-my preliminary report. I would also state, in the case of
85-Steam, Eclectic and hydraulic power the sewage must be
86-screened before pumping and a nuisance is therefore,
87-inevitable.
88-Steam pumping. The question of having a number of.
89-pumping stations worked by steam power all over the city
90-is altogether out of the question, for a great number will
91-be necessary with any sectional system owing to owr shallow
92-sewers and enormous nuisance would undoubtedly result
93-from the screenings etc.. while the cost of erection and
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94-mainten area. Would be prohibitive. The efficiency of such
95-installations would probably average only 40 %
96-Elcotrical pumping. This class of pumping had my
97-very serious consideration when I was in England in 1906,
98-for it was then the latest method and I therefore studied
99-the question with the view of its possible adoption in
100- Cairo , I found, in a number of towns, that it had teen
101- Tried and finally rejected on account of its great cost and
102- other systems adopted, even in such cases when the electrical
103- works are municipal property, as for instance at Bedford.
104- the efficiency of Electrical pumping is better than
105- compressed air, but is only 45% . in Cairo. Where the cost of a
unit of electricity would probably be doublet
106- the expense of using it for lifting sewage would be prohibitive
107- Hydrulic pumping: this system of pumping sewage
108- has never found much favour among Sanitary Engineers,
109- although it was adopted by Mr. Baldwin Iatham and has
110- been installed in several places. I should not be in favour
111- of it because there is almost always a nuisance in connection
112- with such installations which are necessarily costly
113- to erect. Further than that, in Cairo all water has to be
114- purchased, thus making the annual cost prohibitive. Again,
115- all such water used has to be added to the sewage, pumped and
repumped at increasing cost. The efficiency of Hydrau-
116- lic pumping averages about 43%.
117- Liernur's vacuum system: I havenever been able to
118- obtain any figures of the efficiency of the vacuum system,
119- though I have often tried, but it must vary greatly accord-
120- ing to the length of the sewage main.
121- in none of the eleven towns where this system has been
122- installed, is there anything like the length of the vacuum
123- main which would be required in Cairo. Again, as before
124- stated to the adviser in a confidential note , I could not
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125- recommend, this system without present incomplete-
knowledge

126- of it for a large city like Cairo except as a "dernier

127- ressort" it is not automatic and the cost of maintenance

128- is considerable.

129- Compressed air: as regards of the efficiency of the

130- Compressed air system, Mr. Graharm gives it a 17 to 20 %

131- I have never known any installation with so low an efficiency

132- in Bomby , it was considerably more, in Karachi

133- it was 30% and the latest published results in minute

134- of the proceedings of the institution of civil engineers

135- gives the efficiency at Gostport as 33% all over the system

136~ there is nothing, therefore, to be said against the efficiency

137- when one consider the other advantages which the system
provides. The cost and maintenance are both lower

138- than any other system I know of

Carket James
26" November 1907
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Sheme No II Khanka
the Gravitation area in this scheme is 281 and the
sectional area 2321 hectares within this city properly, but
the Helioplis and an area of 450 hectares in the suburbs
between Abbasia and Matariah come immediately into the
gravitation area under this scheme at a comparatively small
coast. And much larger area, as these suburbs extend. can
be drained by gravitation
a feature of this scheme is that it is is proposed
to drain the surface water from a large por-

10-tion of the

11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-

25-
26-
27-
28-
29-
30-

31-
32-

city to the existing drains which have their outfall

at the pumping station on the Ismailia canal. Further

small areas will be drained of surface water to the Nile

by gravitation, while the zeitoun suburbs will discharge
their surface water in the canal, and the remaining parts

of the city, not above included, will discharge their surface
water into the sewers

under these proposals, we get 1721 hectares, including
zeitoun and suburbs, drained by separate, and 1331

lectures on the comined system

the main pumping station is at a point close to the

Gabel canal and the south of it, and about a kilom=ters

to the rast of the village of Kafrel-Gamous

the site for the power station will, be as in several previous
schemes, at pont sahel

from the pumping station as the Gabel canal, the

rising main, which is 8 1/2 kilometers long, will continue
along the south bank of this canal, passing Kafr el Pasha
and then following the Alexander canal to the point where it
makes a right angled bend to the North west. From the point
it goes across the desert to the site of the sewage farm at
Khanka

the estimated cost of this scheme is LE 1.251. 735,

while the annual cost is LE 21.916 or LL. 3.664 less
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33-
34-
35-
36-
37-
38-
39-
40-
41-

than that of scheme No 1

the advantage of this scheme is that only one form of

sectional system is necessary and that the amount of water

to be purchased from the Cairo water company I kept down

to a minimum, while not impairing the efficiency of the scheme
I consider this scheme is particularly suited to the

local conditions of Cairo and the best, besides being, with

the exception of No 1 the cheapest scheme that I have
submitted for you consideration.
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Annual working Expenses of the proposed sewerage scheme
Maintenance : power & pumping stations staff

1- Chief engineer (European) at le. 600.-
1- 2rid " " atle.360.-

Working staff for pumping station

2- working engineers (European) at le 240.-

4- drivers (Natives) at le. 72.-
2- oilers " atte. 24.-
4- stokers " atle. 60.-
2- coalmen " atle. 24.-
1- storekeeper " atle. 84.-

Working staff for power station

2- working engineers (European) at le. 240.-

4- drivers (Natives) at le. 72.0-
3- fitters " atle. 72.-
2- oilers " atle. 24.-
3- stokers " at le. 60.-
2- coalmen " at le. 24.-
1- storekeeper " at le. 60.-

coal, oil , waste ets.

Coal 7210 tons @ le. 2.- per ton
Qil (lubricating) 3605 galls.

@ le. 0.216 per gall

Waste, packing, etc.

Qutdoor staff.
Engineering and maintenance
1- engineer at le. 800.-
1- asst. engineer at le. 400.-
2- draughtsman at le. 180.-
1- draughtsment at le. 144.-
1- head clerk at le. 240.-
3- clerks at le. 120.-

£¢

total
le. 600.-
le. 360.-

1e.480.-
le. 288.-
le. 48.-
le. 240.-
le. 48.-
le. 84.-

12.480.-
le. 288.-
le. 216.-
le. 48.-
le. 180.-
le. 48.-
le. 60.-

le. 14.420.-

780.-
500.-

le. 800.-
le. 400.-
le. 180.-
le. 288.-
le. 240.-
le. 360.-
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1- foreman at le. 240.- le. 240.-
10 men at le. 24.- le. 24 .-
Work Amount Total
1 | a.) preparation of Farm Le.1.000.-
b) quarters 10.000.-
c.) staff 3.000.-
d.) light railway ? fggo
e.) main carriers el
f.) subsidiary carriers 9.000.- ggggg'
2 | purification works, tanks etc. e
3 | rising main (0.94 metres steel looking bar 39.480.-
joint) 9.400 metres @ le. 4.200 per metre
4 | pumping station 8.505.-
a.) engine house 95.400.-
b.) engines, boilers etc. 10.500.- 114.405.-
C.) quarters
5 | main collector. 176.880.-
13.200 metres outfall sewer (1.50) @ le.
13.400 per metre
6 | Reticulation 240.630--
218.800 metres @ le.1.100 per metre 164.871 -
7 | Compressed air system. 60.é0 4 '
Ejector stations 44.959.-
Sealed sewage main + 56.566.- | 327.200.-
Air main 50.820.-
Power station 25.000.-
8 | Drainage of zeitoun Le. 1.088.465.-
9 | Surface water drainage 163.270.-
Le. 1.251.735.-
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ANNUAL WORKING EXPENSES OF THE
FPROPOSED SEWERAGE SCREME.

MAINTENARCE : Power & Pumping Stations

Staff,
1 Chief Engineer (European) at 23..52:'.-
1 2nd " " at £E,330.-

Working Steff for Pumping Stavian.

Working Engincers (European) a £E.240 .~

2

4 Drivers {Natives) at £E, 72.-
2 Oilers " at £2. 24,-
4 Stokers " at £5, 60.-
2 Csalren " at £2, 25~
1 St}crs—i‘(eeper " -at £2. 84.-

Yorking Staff for Power Statior,

2 Working Engineers (Buropean) at £2,240.-

4 Drivers (Natives) at £, 72.-
3 Fitters " ab £5, 72.-
2 Cllers " at £E, 24.-
3 Stokers S at £3. 60.-
2 Coalmer " at 2T, 24.-
1 Storekeeper e " at £3, 60.-

Coul, Oll, Wasbe vblc.

Coal 7210 tcnz @ £2.2.~ per ton
011 (lubrigesiie) I6CS galls,
@ £E.0.216 rer ga;l-;_.‘,_-

Waste, packing, etc.
Qutdoor Staff,
SMLCO0T Shati.

‘Engineering end Maintenancs.

1 Epgineer at £2,800.-
1-Asst. Engineer at £E.400.-
1 Draughtsman at £8,180.~
2 Draughtsmen at L£E.144.-
1 Head Clerk at £B8,240.~
3 Clerks at £E.120.~
1 Fortman at £E.240.-
10

Yen at £E, 24,-

€4y
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i2.) Prevevation of Farm
T, Quorters
c.) Staff
id, } Light Railway
.} Maix Carriers
: piie—}
7.} Subsidiary carriers

Purification Works, Tanks etc.

Ry i-(0.94 metres eteel
1o .Lo&nt) 9.400
netres g 4.200 per mctre,
ngéa Sut.lori,

2.) Engine House ST

te) Ingines, Bo!ier_s etc.

c.) Quarters
Medin Col 100@0!‘.

13, aoo Mm:mnn sewer
(1.50) ¢~a.1s 400 per metre

Mimiﬂoli -
—————

218, 800 metres @ £E.1. 10‘l
per metre

Compressed Air System.

Ejector “Stations  --..
;Sealed Sewage Maip +
Alr Main
Power Station
Mt )
Drainage of Zeltoun
Surface ‘Water Drainage

Add 155 for Supervision and
Contingencies

£8.1.000,-
10,000,
3.000.~
3.000.~
14,000, -
9.000.

8.505.~

95,400.~
10.500.~ .,

184.871.~
60.804.~-
44.959.~
56.566.~
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