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PUBLIC WORKS DEPARTMENT, .

ADMINISTRATION REPORT FOR 1899,

The following reports are appended 16 this Note:—

I—Irrigation Branch.

(@) Beport by Mr. A. L. Webb, Inspector General of Trrigation,
Upper Egypt. :

(6) Report by Major R. H. Brown, C.M.G., Inspector General of
Irrigation, Lower Egypt.

(¢) Report by Mr. W. J. Wilson, Director General of the Nile
Reservoir Works.

LL—Works other than Trrigation.

(@) Report by Mr, A, H. Perry, Director General of Towns and
Buildings,

(¢) Report by Captain H. (. Lyons, R.E., Director Genersl of
the Survey Department.

(7) Report by Mobamed Bey Anis, Chief of the Technical
Department.

(y) Report by Monsieur i, de Maspero, Director General of the
Antiquities. Department.

(A) Report by Mr. A. J. Cotterill, Engineer in Chief of tle
Railway Administration and Inspector for the Agricultuen)
Railways.

All of the above will repay perusal to anyone seeking information
regarding the work done by the different services, combined under the.
general classification of the Public Works Department,  Each of the
writers is an expert in his own particular line, and each report contains
many interesting details of the progress made in the partienlar Drauch
of the Administeation to which it refers,

My task in the following note is limited to a descri ption of the work
of the Department, as a whole.
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This vear's Administration Report, contains, for the first thme, a
report of the work done by the *Service des Antiquités.” Although
Monsicur  Maspero only resumed charge of this Department m
November 1899, he has been good enough to prepare s note of the
year's work, which note T have attached to this report as an appendix.

The following tables show the expenditure under the Public Works
Budget in 1809 :—

TABLE L
Onpivany Buneer, g
£E.  Milk
S0Ell 763
G176 507

Clontral OfHee «

Trrigation Branch. A B :

Towns and Buildings . . « . « + .+ .« « - « 195471 20

Survey Department « « <+ + =« = . . 10406 235

Tachnjenl Service o & a3 + % » » = o+ os » -L34E 053

Antiquities Department « +» + « » « « » = « 10144 958
Total. . « ZE.986257 Ti6

; TABLE II.

Exrraonprsany Bipower, Lk, WoOBKS EXEOUTED UNDER Breoian Uneprys.

ER; Mill,
New Weirs (money grinted by the Calsze) . . o« 150816 552
Special Drainnge Works (money granted by the Caissoj. 143483 54
Speeial Trrigation Works (money granted by the lfni-sae;. a4 369
P{;hiiu Buildings (money granted by the Caisse) .+ o 7503 000
Pullic Buildings {money found by other Departments) . 37,868 634

——— f—

Toml. . . £E567,5816 129

TABLE I11.
Torar Exeesprrons iy 1399 vsoer soma Bupaets.
£E. Mil
Orvdinary Budget . + o o« o o o o w e« o WIGIST 776
Extrordinary Budget + + + & & 0« o« o« - HTRIE 129

Totsls . « CELALIO 905

The above does not inclade the expenditure upon the Nile Reservoir
works, for which *Mundats" or certificates of mdebtedness have been
issued to Messrs, John Aind & Co.,

The value of work executed under this head in 1899 was £883.535
or £E.861,446,625 mill.  If this sum be added to the figures given in
Table ITL, the total expenditure controlled by the Department of Publie
Works in 1899 attainz the wtal of £E.2.365,550.550 maill.

I will now diseass the work done by the different services during the
year just pust ; separating it, as usual, nto two classes, viz., * Irrigation
Works™ and *Warks other than Irrigation.”




Part 1.—THE IRRIGATION SERVICES.

Tee Nne Sverny v 15899,

A comparison between the years 1808 and 1899 will show that the
conditions, ruling in the former year, were reversed, to a certain extent,
in the latter. In 1898, the Aswan gange registered, on the lst
January, a height of 033 metre belowe the average of former years
On the 1st January 1899, this gange recorded n height of 060 mefre
above the average of preceding years.

Tn 1898, the winter and summer supply was a poor one, fallowed
by a good and exceptionally high flood.

In 1899, the discharge of the river, throughout the first half of the
year, was an extremely good one, The Aood, on the contrary, was the
worst knowni as far as our records exist.

On the 31st December 1899, the river levels at Aswan were 1775
metres heloie the average, and 217 metres belor that of the same date
in 1898,

From January to June the A=wan levels contintied good, and above
the mean of previous years. Difficulties of water distribution during
this period were consequently rednced to a minimum and no very
special measures were necessitated. In July, however, difficulfies
commenced and continned throughout the period of the flood.
Rotations of the canals were not imposed before the Sth June, except
in the Gharbieh and Menufieh Provinces, but they were not generally
vemoved until the 12th August. The upstream water levels of the
Barrage averaged higher throughout the summer season than those of
any previons year. Salt water caused & wood deal of trouble in the
Damietta Branch. Its entry prevented the pumping stations on the
northern resches of the Nile from taking water from the river. A
great deal of extra work was in consequence thrown upon the canals of
Eastern Gharbich, and the water supply in this truet. proved inadequate
to the demand. The early dhurra sowing also cntised o tightness of
supply for the cotton and rice crops. Qo much so that, n consequence
of the late arrival of the flood, it was found necessary to prohibit them
between the 15th July and the 6th August.

The promise held out by the levels of the first half of the vear was
not maintained, as, before July was past, it had become evident that
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the flood was going to be certainly a late one and, in all probability,
w poor one mto the bargain.  The fears upon this point were realised,
i, upon the 14th Augost, the Public Works Ministry officially
notified to all those concerned *a Low Nile,”

The Aswan gauges in July and August were respectively (043 metre
and 176 metres below the average, As soon as it became evident
from the southern gauges that the river could not reach 13 cobits at
Aswan by the 15th August, telegrams were sent to all concerned that
the flood was going to be a poor one, The “Low Nile” distribution
was put into foree, and caltivators in Upper Eaypt were warned to
sow s much “Nuburi” as possible upon the higher lands., All
proprictors of pumping stations were advised, and the instructions
given by the late Colonel Ross, as regards filling the basins, wepe
followed as far as the levels permitted. The lowest level resched at
Aswan was 1 pic 20 kirats on the Ist June. The real rise commenced
i the 2nd July, and was steady, but very slow, thronghout that
wonth.  Throughout Angust fluctuating levels were the rule, and the
maximum was reached on the 4th September, when 13 pics 22 kirats
were registered at Aswan, This represents o level of 1°23 metres
below the avernge maximum of former years, After this date the
river fell very rapidly: this fall even continned until the end of the
yeur, when, ns has been before mentioned, the Aswan gauge was 1°75
metres below the svernge,

The Ministry of Public Works possesses records of the Rodal Fauges
for the lnast 100 years, but none exist of Aswan previous to the yeir
1869, Since this last year, the lowest floods recorded were thosie
of ISTT and 1888 and it is & curious coincidence that the fHood of 1899
should, for the second time, carry on the sequence of an eleven vear
peridl. In comparing the low floods of the thyee veurs of ‘H’iiit‘h
accurute records exist, it is necessary to consider the mean levels of
the river during the whole period of basin irrigation, fe. not anly the
height maintained during the period for filling the basins. but also
that during the period for the “Sarf” or emptying of the basins, In
this connection Mr. Webh, Inspector General of Irrigation, Upper

Egypt. has prepured tables which show at o slanee the comparison of
the three Hoods

Aswan Gavge,
ok M deved verivivdal,
Lin 1877 = 13 pies 10 kirats,

Ini88=14 _ 16
In 1809 =13 . 99

"
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(b)Y Meai levels for irrigation, south of Sohag. Peviod between 11th August and
4th Octoler inclusive.
In 1R87 = 12 pies 19 kirats.

Ini88s =13 , 15 .
1809 =12 , 17

(o) Mean levels for trrigation, north of Sohag, Period botween 10th August and
aath Ddoler inelusive.
In 1887 = 12 pies 9 kirats.

Inlssd=12 ,, 23
In1599=12u 1 4

He has divided the Basins into two great systems, those South and
those North of Sohag, and he has based his tables upon the periods
during which the filling and the emptying of the hasins take place in
each section. From the above it will be seen that, although the maxi-
mum gauge at Aswan was 12 kirats higher than that of 1877, yet
the mean levels, South and North of Sohag, were 2 kiratsand 8 kirats,
respectively, lower in 1899 than in 1877.

Agnin, as regards the Rodah (Cairo) Gavge, the flood of 1899 was
lower both in respect to its maximum height and to it= mean levels
than that of either 1877 or 1888, as the following comparison, prepared

by Major Brown, will show :—

Ronan Gaven.

fq} Maeimum haght recorded.
1887 = 17 pics 3 kirats = R.LL 1765 metres.
1888 =18 . 14 = IR0 4
1860 =16 ., 20 o FEAT 4

(b) Mean level from August 10th to October 186h inelusive,
1837 = 15 pies 22 kirats = R.L. 17331 metres.
IR =16 ., 22 . = , 1780
189 =15., 18 5 =, 1712

On the Rodah Gauge, between 16 and 22 pies, half pies and kirats
were uséd by the Egyptians. In order to avoid confusion, reduced
levels, in heights above mean sea level, are given.

Major Brown gives an interesting table of the maximum height
obtained at Rodah by the low floods recorded since the year 1825.
This proves the flood of 1899 to have been the lowest recorded in the
present centiiry.
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Mr, Webb writes +—

* Compared with the previous low floods, the extremely had features
*of the 1899 flood were :

* (a) The fall which took place after the 15th Augnst, and the very
*low levels between that date and the 25th August, whereby the
*sowing of the *Nahari” was much retarded, and the culfivators
* greatly discouraged by the extra lift necessary on their Shadoofs.

(5 The continued and nnprecedentedly rapid fall from the 20th
* September to the end of October, rendering the * Sarf" operations
* very complicated, and necessitating special measures for the irrigation
* of the extensive areas of * Nubari” on the Sahels md higher parts
*of the basins."-

A= soon as the flood was declured to be a low one, all leave in Upper
Egvpt was stopped and all Trrigation officials (except those in Europe)
recalled to duty.  Specinl steamers were provided for mspection por-
poses and a speeinl eredit was pranted by the Ministry of Finanee.
Special mepsures were taken for storing the water in the basin chains,
and passing it on from one system to another.  As in 1888, an earthen
dum was thrown across the Sohagiyeh canal, whereby an area of
10,000 feddans received water, whicl conld not otherwise have received
it. Many special banks and  Hoshahs” were constructed for the
purpose of irrigating local tracts. The smount of carthwork, then
executed, was =ome 730,000 metres cube, costing £E.,9,252,

The Upper Egypt basing were general Iy opened to the river between
the 10th and 15th of Ausust, but. more especially north of Assiut,
many of them were not filled with water until the ordinary time for
emptying them had arrived, The “ Sarf.”

or discharging, of the
routhern basing commeneced on the 25th Septe

mber, and was completed
by the end of October, but no water was passed to the river ; all bein

utilized in filling the systems to the north. The Girgeh “ Sarf™ was
completed by the 25th November, snd that of Assint, Minieh and
Deni Suef, by the 10th December. Tt was recognized that, owing to
the low state of the river, it was nseless to attempt to obtain the wave
artificially produced yenly by means of the great Koshoshah basin.
This great escape was, then, manipulated without considering the effeet
of its discharge upon the river levels. The stirplus water in the hasin
was passed on into the Gizeh system, but, in order to avoid too sreat g
head heing thrown upon the structure, a temporary earthen dam. was
constructed, downstream of the work, -By this ‘means the head was
reduced from 5:05 metres to 320 metres,

Aceidents oceurred to two of the masonry works in Upper Egvpt

owing to their having been subjected to too great a strain,
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The great Suhagiveh Syphon blew up on the 16th October, the roof
of all four barrels being lifted, and the abutments and piers split across,

On the 16th November, the Mazarah escape gave way and collapsed.

In Gizeh, the basins of the west bank of the river were filled by the
water of the Upper Egypt chains, East Gizeh was hopeless from the
first, and nothing eould be done to relieve it. In Lower Egypt proper
the situation was saved by the Parrawe which, for the first time i its
history, was regnlated upon throughont the fldod.  Had it not been
for the work done by this structure, there is little doubt that large
areas of crop wonld have been lost. Az it is, the cotton crop is very
nearly the largest on record, and the maize crop was up to the average.
The money expended npon the réstoration of the Barrage has brought
a full return to Egvpt in the results obtained in 1809 alone. Tn the
15t Cirele of Trrigution, comprising the Provinees of Sharkieh, Kaliubieh
and Dakahlich. the flood rotations of canals were resorted to as usnal,
but not with the usual object of reducing an excessivedischarge. They
were used to produce artificially full-supply levels at alfernate periods,
and thus reduce the area of the unirrigated land as far as possible to a
minimum. In the 2nd Cirele, Provinees of Menufieh and Gharbieh,
the flood water was some three weeks late in arrival, and the canals
never discharged more than two-thirds of their full-supply., In many
loealities the cultivators had to lift the water on to their lands through-
out the flood season, and, owing to the low levels of the river, the flood
feeders gave little or no assistance, In the 3rd Cirele, Behera Provinee,
the main supply canal never reached its full flood discharge at all.

SHARAKT Arra 18 1899,

The area, unirrigated in 1899 on account of the low levels of the
river during flood, hag been measured by the officials of the Ministry
of Finance.  Chitty Bew, Controller of Direct Taxation at that Min-
istry, has furnished a statement wiving the *Sharaki” area in each
Provinee in Tpper and Lower Egypt.  He divides this into, what he
calls, “whole”™ and *“half” Sharski. i.e. lands wholly and purtly
unirrigated,  In the former a certain aren was cultivated by means of
wells, nnd, thanks to the action of the Government in remitting all
taxation to the lands in question, distress was havdly felt at all by the
people.  The immense amount of contraet work in progress in the
country enabled them to obtain a good daily wage and tided over the
interval between the two erops.  Chitty Bey's figures (given below)



are not absolutely complete, a= a small area has yet to be measnred,
but they are sufficiently close to warrant their insertion here.

“WaHOLE" SHANAKL
L :;.Ha.mn Torasn
Tnenltivated t,[‘“l"“.’t“lf TOTAL
rom wells
Feddama. Paldane Feilitane, Poldans, | Pedfine
Upper Egypt - - | 188562 | 40860 | 290422 | s0.02 | 200924
Lower Egypt « - 4021 vil 4,021 1,312 5,233
Gizeh Province. - 25,004 2 563 JLABT 6,720 38,187
Totals. + | 221437 43,423 204,910 AR 534 353444

In Upper Egypt, the Provinces of Kena and Girgeh suffered the
most, and account for some two-thirds of the total Sharaki area. In
Lower Egypt, the Menufieh Province eontributed more than half of
the total, while, in Gizeh Province, the greater portion of the Sharaki
area wis in the isolated tract lving on the east bank of the river, which,
from its situation, cannot be assisted in any way by bringing down
water from the south. Again, it must not be forgotten that a very
large proportion of the above area consists of islands in the river
channel.  These are entirely dependent npon the height of the river,
and, if the water does not rise sufficiently to cover the land, it must of
necessity remain unirrigated, Tn 1877, the total Sharaki area was
aver 30,000 feddans. Tt has been shown that the flood of 1899 was a
poorer one than that of 1877.  The result, that the unirricated area
in the year just passed was only one-third of that of the bad flood of
twenty vears ago, is extremely satisfactory.

The success attained by the Trrigation Service, in eombating the low
flood of 1899, is Jargely due to the works designed and executed by
the late Lieut.-Col. J. 0. Ross who, after the failure of the flood of 1888,
was enfrusted with the study of the problem of how to save Upper
Egypt in a year of similarly low sapplv. The measures taken in 1899
are, in the main, those suggested by him, and it is largely dne to his
foresight nnd grasp of the situntion that, in last vear's flood, the total
Sharaki area has been g0 small. At the same time, & very high tribute
of praise is due to the Inspector General of Trrigation n Upper Egypt
(Mr. A. L. Webl) and his staff. for their work during the late flood.
During the long and weary period of low levels and flood, Mr. Webh
was unceasingly oceupicd in endeavouring to make the most of the short
supply. Tt was thanks to his encrgy snd activity that the worst flood
on record passed away without any particular eoncern being felt as to
its results, and with scarcely n mistake of mansgement having bheen
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made. Mr. Webb controlled all measures by his own personal super-
vision, anid he deserves the fullest eredic for the suceessful conduct of
the flood operations of 1899,

Although, in a year of low Nile, the situation of the southern
Provinces, as being the most critical, must necessarily be that which
engrosses most attention, that of Lower Egypt and of Gizeh is equally
important in its way. To Major Brown, who was acting Under
Secrefary of State during the whole period of low flood, must be given
the credit for having saved the cotton crop of Lower Egvpt by means
of his skilful measures for working the Barrage and for distributing
the water, The landowners and eultivators of Egypt owe a large debt
of gratitude to these two officers and their respective staffe. Had it
not been for their untiring labours, there is no doubt that the agricul-
tural record for 1899 would have been a disastrous one.

The amount of the special credit for Sharaki works in 1899 was as
follows :—

£E.
U s = 5 o RN e B e e G e B saBRIDE
R I |
Central Office and Toclnien] Service . « « « - » .« 213

Tﬂtﬂ!. - N .E:E-l-a‘ﬂﬁﬁ

Crors 1 1599,

The Cotton Crop.
[n spite of the had Nile, this erop very nearly approaches a record
one and is only surpassed by that of cne previous vear, viz, 1897,
The following is the comparison between the figures for previous

yenrs:—
ea—————
r Amaonut of Cro AY ariee pesphand
RN in L:l.nlnl.'r. J m:frllnlltur.
PT.
1848 2.499,108 72+5
1851 200,000 20841
150) 11001000 297 *1)
1541 L0000 178+0
1852 5200000 187 =0
1843 5,200,606 1785
1804 4,550,000 19225
1805 5.208,650 2239
1806 5,185,532 10143
1847 A.318,444 162-4
[ROS AaThan2 1832
* 1899 5,432,770 2582
_—— —_—

" Anvirding o the figures given by the Alexatidria Guneral Produce Associution up b the
fth July, 1509, They miy be slighily incresed befors Wb smson is over,
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The average price obtained in 1899 is the highest since 1889. As
the out-turn in 1899 is double that of the year 1889, the gain to Egypt
in the former vear is a very considerable one: in 1880, the value of
the erop was £E.8,576,000, while in 1899 it was £E.16,608,000.

The Sugar-cane Crop.

The out-turn was upon the whole good, though the cane suffered
in certain localities from want of flood irrigation. In the Keneh and
Girgel Provinces u rather less area than usual was cultivated with
sugar-cane owing to the fall in price which has taken place of late
vears.

The following are the ficures for Upper and Middle Egypt for the
last four sensons:—

SEusoy 18ME-ET Emasdy 180788 BEason  THUH-I) Epasnn  1H0-1R0D
= = 35 = = = L =
et - £ = - B2
Fartmss 2§ - £k 3 :E- . gg g
(L 23 = ik =5 = [TE =X ? (15T Ew =
il 3= B | erusbied A E rrizslied -— Z | erushed 2= g
g, £ o B Z 4 73 = E
i = - ® = e
Rantars | Kanturs Kantars | Kantars | | Eautirs | Kantars Kuiatars § lKanturs,
Dusbra =amieti . ., | pssestae|y snigss] veed | Loass oe] fesngsn| s ingnioedi 1 gaanen] eel1is1E sen] Laan0l] o
Thilrm Snlinn M=o | G687 403 macwe| W aaw|  Baaln) &1 \TaEasl  LLRE3Y g UET]  gning| s
saleint Gepernle  alee
Fucrertrs  dn ki
Husen-Rgipie | asnesae] aaosar] Vo] some s and iad| #0| naneEnd saong] oea| SETRETI| GTEADR] Tra
Egyplinn Brpar  nmd
Famwill Compony, = =" - A6 P IAR] A Sl TR II.U{II [ -
Bl Eiwralh . . . . LA R LERITETY I ] FTIR A LR iHHE] &5 bl 13 = — B 3T 40 868 TR
- —_— —_— —
Tolube, w0 nrs annleirnens] vl | z0 s casl | gl 0i7] 63| 20snT a0 L a8 TR0 ] 0] 21 el Tsa |2 080 HRT] 4

It will be seen that the total amount of cane, erushed in the season
1899-1000, is larger than that of any of the three preceding vears,
but that the percentage of 1st class, or No, 1 sugar, obtained is rather
less than that obtained in the season 1806-1897.

The Fm tory of the *Société Générle des Sucreries de la Haute-
1 aypte” is thl.. only ome that makes nse of what i= ealled the “Diffusion”
process in extracting the sugur from the cane.  All the others extenct
the juice by eroshing machinery.

“Kedi” or Summer Dhurva.

The area of this crop is still increasing yearly. My, Webb has been
at some trouble to estimate the area sown with Kedi in 1899. His
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figure is 87,766 feddans, more thun balf of which is in the Provinces
of Keneh and Girgeh. It is a most profitable erop to the cultivator.
Its chief dissdvantage lies in the fact that the opening of the basins
has not infrequently to be delayed beyond the regular date, owing to
the large area of basin land enltivated with Dhurea,

The Flood Maize Crap.

The out-turn was fairly good on the whole, but in Lower Egypt the
crop suftered from the lateness of the flood, and in Menufieh Provinee
was not move than 70 per cent of the full out-turn.  In Upper Egypt
the out-turn was good. Owing to the low river, an unusually large
area of ¥ Nubari” was planted on the Sahels and in the Hoshahs. The
whole of this was irrigated from the river or from the basins: with the
exception of some 100 feddans the whole crop was saved.

Winter Crops.

In Upper Egypt they were excellent, the climatic conditions being
exceptionally favourable. In Lower Egypt these crops were good on
the whole, except in certain limited areas where they stffered from
want of water.

The Rice Crop.

This was both good and exceptionally large.

Dyry or Waren.

The following are the figures given by the Inspector General of
Irvigation, as representing the amount of water used per feddan of
land cultivated ;

Dty of witer,

Trrme BEaYyry Poovisges. =
Metres oube per feddan.

Assiont, Minieh, Beni-Souel and Fayum (together). 250)
Minieh and Beni-Souef (together) s« o o ¢ & 19+
BeniSonef (nlone) « .« &+ ¢ & s & w s g+

Fayum falone)s « o+« o+ o ¢ s e . 213
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Owing to the high summer supply in Middle Egypt, the duty done
by the water was lower than in former vears,

Thuty of water,

Liwen Ecyrr PrOvISCs —
Motres cutw per feddan,

Sharkieh, Dakahlieh and Kaliubielh . . { H;:Eﬂl: - ﬁ:ﬁ
Gharbiyeh and Menufieh . . . . . {gﬁlﬂfl: i’?:::;

| Genoral, 2B 75
o RS EE SRS o 1o 10700

—_— _— o

The duty of water in the 1st and 3rd Circles of Irrigation is lower
than that of the 2nd Civele. These two Circles have hitherto received
rather more than their fair share of the available water supply, The
year just passed was, however, the last in which the old distribution will
be continued, From 1900, each Circle will only receive s quantity
of water proportional to its cultivated area,

River Gauges in the Sudan.

With the reconguest of the Sudan, our knowledge of the state of
the upper Nile has been considerably extended. During the flood of
1899, the rse and fall of the river was wired daily from Sennur. on
the E!ue Nile, from Khartoum and from Abu Hamed, Merawi and
Kerma. The early knowledge thus obtained was very valuable, as
although no comparison with former years was possible, still it enabled
the Al;thrmmu in Cairo to draw conclusions regarding the flood which,
taken in connection with the old established ganges ot Wadi Halfa and
Aswan, permitted them to estimate very accurately the course which
it was likely to take, and considerably earlier than would have been
possible without this information.  Major Brown Cives solge m{.emnuu
tables in his report regarding the time taken by the water to mngl
[rom one point of the river to another during fli n_rrl.

The Victoria Nyanza Gauges,

The readings of the above are now duly recorded, but, owing to the
unfortunate break which took place in their registriition Llnrm:r the
period of the Uganda troubles, nothing very definite
gatherf-ﬂ from them.

Steps will be taken next year to erect permanent gauges both upon
the White and Blue Nile, :

cun 48 vet be



Irrigation .f"..:rf.-ﬁf:fff'fm‘t in 18589,

The following tables give purticulurs of the expenditure imcurred
upon Irrigation works, The total sum expended on the Irrigation
Budget for 1889 amounted to £E.1,006,621.032 mill.; not including
the sums paid by “Mandat™ to Messrs, John Aird & Co, for the Nile
Reservoir works,

This expenditure is distributed as follows:—

TABLE 1.
Ormisaky Bonakr.
EN, Mill
Central Office chipges = = & i & = 4 & s » G066 601

Hoper-Baypte: o a0 i o 4 o & & @ e a0 e 350549 ORS
[J'.l:‘l:g:: ngpt - . - - " - . . . - - N Hﬁ]—,gﬁl ﬁﬂi

Total. . . ZLEB44.176 337

TABLE IL
Exrpaonprsany Bupger,
£E, Mil
D]'ll.l.l:lllg’& “ l.'ll'Lﬁ' 8 ®& & . " . & = - . Iﬁm fEs
Il"ﬂsntlﬂﬂ W’Drkﬂ B R N " - M & . . . 5‘."’,1'14 364
Ht‘“" Wﬂrﬂ - - - - - - ® - ] . - a @ 159,&1“ 533-’

Tﬂlﬂ]- " & £Eq:“;2,‘144 495

TABLE III.
Torar NXPESDITURE.
£E. Mill

Drd]nﬂf}r Bnl ® P P . ® - - 64*11?1‘.;- 537
S R R AR A <

Total. . . SELO0GG2 032

The expenditure under “ Ordinary Budget™ may be again subdivided

as follows:—

TABLE IV.
£E. Mill,
HPE“].II.I' B“d 't W - . - - - . - = & J;“‘H ME E“‘H‘
Clorvée Reli Eﬂnlrﬂ u:uueHr} Pl =l e AL 249 G096, Y4
Corvée Relief (Ordinary) « » . + & o« & o 149,‘.”(] 398"
ﬁg:ﬂﬂlﬂhlrnl Hﬂﬂdﬁ N - M . . ;Jlj‘{la'i all
Specinl eredit for Bridges to ri*pluw. ferri& ¥ e o T4

Toml. . . ZE644.176 ?E

*Norp—Out of this sum the following wae specinlly expended -

£E.  MilL
Dralemge Warka, Lower Egyp,. » o = 5 5 o0 0 =5+ s 5 & 49178 450
Trrigation Works, Upper Bgepl o o o & & & s s 2 4 o i‘a',-lr-'lﬁ ﬂii

Total, , , £E03,805 0
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* Regular Budget,” again, in above table, is then subdivided :—

TABLE V.
Bstiblishment c « o . « v & &+ & 5 s = = Tl,ﬁéjl:i G436
Contipgant Charpes = 0 2 - W % i 5 o o 18,554 3:22
New T&nt‘]ﬁ. T L B e R s i - 1

Muintenunee and Repades . . . . . . . . . 82248 066
Khatatheh and Atfeh Pumps . . . o . . . . 391 27
Drvinage of Lake Mareotiss . « o .. . . . 849735 000
TAnd CHAFE®E « 1. 0 v =« o = v o o o« o o L6309 688

R

Total. . . £E.200.8050 698

Establishment and Contingent € harges,

The former shows an excess of £E.2,326.759 mill., as compared
with the charges for 1898,

Neww  Works.

The expenditure under this head is less than that of 1898 by
LE16,701.377 mill. This is due to the fact that the allotments for
new works, placed annually at the disposal of the different [rriga-
tion Uircles, were reduced in 1899, and the difference added to the
Genernl Reserve.  From this last it was redistributed between the
different eredits for Speeinl Works. This procedure was necessitated
by the arrangement made with the Caisee do la Dette. by which, when
the latter grants o certain sum for special works the Public Works
Department agrees to find money for the same purpose from its own
Budget. This reduction i, then, mom appareut than real. Tt does
not mean that less money has been expended upon new works, but
merely that the expenditure appears in a different chapter of the budget,

Maintenance and Repairs.
Maore money was spent

under this head in 1899, than in 1888, viz.,
£E.6,000.544 mill,

Khatatheh and Atfeh Pumps.

This item shows 1 decrease of £E.1,658.721 mill. over the expen-
citore inenrred in 1895,

Drainage of Luke Mareotis.
The expenditure for

1899 shows an inerease of £E.360 over that of
the previous yenr,



Laaned Arifed,

These aleo show an excess of £E,1.339.902 mill. over the expendi-

ture for 1898,

Corvée Reliey.

Again referring to Table IV, the nest item for remmk i that of

Corvée Relief,

The expenditure under this head may be subdivided as follows:—

TABLE VI.

Money furnishied by the Caisse
Money found from Ttegular Budget

Upprer Egwpt. Liower Egypt, Total
LE. ML, LR, ML EE. Mty
128000 | — | 120,996 | 989 24996 | 980
SRS | — | 111495 | 598 140040 | 508
Total. . . | 166445 | — | 283492 | 587] amo.0a7 | s

The last two items in Table IV ape Agricultural Roads, and Dridges
to replace Ferries, The latter may be taken first,

Bridges to veplace Fervivs.

The expenditure in 1899, was LE.5545.741 mill. For this um
six bridges were put in hand and at the end of the year were in an
advanced stage of completion.  Thev ave all in Lower Egvpt.

Agriendtural Roads.

The following are the figures for 1899 .—

[ ALITY,

Upper Egypt . .
Lower E_I_Tgr'pt . .

Totals. .

el yurvions |  Looeth ol soade | Exputditirs v e
Kilovmatres, Kilomietres, R Mill

- ) B — 4144 | k5
: 1,41 174 21048 | 514
: 1,862 174 20087 | 511
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Althongh no new roads were actually completed in Upper Egypt
during 1894, ome G kilometres were in progress, and upon these the
expenditure shown was incurred,

The maintenance charges were as follow ;—

£F,

InUppdr Bovpl.: « o o o 10 8l e s rer 5 deiie bl 2hTR
Il'l ]ﬂ“’i‘r EE:T‘F!I- . & ™ % 5 - M - " ® " " a - :‘E,ETH
£F AR5

The total length of existing roads is now 2,030 kilometres,

The rate of maintenance for Upper Egvpt works out to £E.4.96 mill.
per kilometre, while that for Lower Egypt is only £E.1.43 mill. per
kilometre.  As the Agrienltural Roads in Lower Egypt are not, as a
rule, very well maintained, it is fair to assume that the annual expen-
diture upon their up-keep is too low, Accepting £E.5 per kilometre
as @ fair all-round annual charge for the maintenance of these roads, #
sum of £E.7.590 would be required yearly for Lower Eoypt alone.
It is difficult to see where this money is to come from. The steady
increase in the length of canals and drains necessitates a steady
annual increase in the maintenance charges of the Trrigution Serviee,
und, us it is imperative that such channels shall be kept in working
order, it i= almost impossible to find money for the roads. It must
nat be forgotten, moreover, that the length of new roads is vearly being
added to, so that the maintenance difficulty is one of yearly increasing
intensity.  The only possible way out of the difficulty, as regards the
regular Budget, wonld be to reduce the mMoney spent upon new works.
As these last are all for the improvement of irvigation and drainage,
it conld be hardly advisable to do this. Major Brown ]jmpo.i_:usl 1
special road-tax to be annually levied upon the cultivated aren.  The
idea is worth thinking over, No new roads are nowadays made except
at the request of the people interested. The lutter pay for their
construction, and they might perhaps be required to pay for their
maintenance as well, more especially as the annual sum per feddan
would be a very small one, Major Brown estimates it for Lower
Egypt at 7 milliemes per feddan per annum.  The matter is one that
might advantageously be discussed at the Proviucial Councils, when
they assemble for the purpose of voting money for the construction of
new roads,

Major Brown again presses for the formation of a special Road
Department, and that the Lrrigation Officers should be relieved of this
portion of their existing duties. While Fully admitting that the [rri-

v



gation Officers, each and all of thew, have as much work to do as they
can well get through, 1 do not sce my way, ds vet, to recommenling
such a measare to the Government, more especiallv as Major Brown's
estimate for establishment alone, amounts to between 108,000 amd
LE.9,000 per aunum.  This reform must, I think, wait until our present
heavy ammual expenditure upon special Irrigation works can e reducd,
The (uestion of anuual maintenance is different, and some means must
be found for obtaining funds wherewith to keep these roads in good
repair ; otherwise the construction of new ones will have to come to an

abrupt ending.

The only items of the Irrigation Budget remaining for discussion
are those coming under the head of New Works, Maintenance and
Repairs.  Also those works executed under the special eredits, wider
the head of extriordinary expenditure.  As it is difficult to entirely
separate the different works under the two heads, 1T will not :It‘h‘*ul]‘:l
to do so, but will briety deseribe them in the order used in previous
annual Reports.

Masonry Works, New and Repaired.

The following is the detail of the expenditure, which does not fnclude
any of the works constructed or remodelled ooder the Spectal Credies
granted :—

M!ﬂll’tnﬂum anil
Neow Works, T
I to xisting works. Awiain
LE. L E. £E,
Upper Egypt . . 11,801 8.055 90,450
Lower Egypt . . . Ll 4947 8,948
Totals, . . 15,502 13.602 F 40

In the above expenditure, 68 new works were construeted for

the
improvement of the Irrigation System, and between

40 und 50 existing
works were remodelled and repaired.  As these works wers mostly of
comparatively small size, no special mention need he made of any one
of them. The Barrage maintenance is not included i :

i the alove
expenditure. It will be treated separately.
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Tee Bagnace.

The ordinary maintenanee charges, in 1894, amounted to £E.15,647,
agninst £1.20,000 expended in 1808,  This economy is due to the
fact that no special works were required last year in connection with
the repairs to the strocture.  The river training expenditure was also
less than usual, the low Hood having entailed little change in the
channel.  The above sum includes, in addition to river protection, the
cost of keeping up the gardens, and the salaries of the whole staff,
permanent and temporary. It has already been stated that regulation
was maintained at the Barrage throughont the entive period of the
flood, the gates never having heen fully opened. Notwithstanding
this, no action was apparent downstream of the work after the flood
hud passed, and no signs of weakness showed themselves in the
masonry or Hoor.

The New Weirs dmonstream of the Barrage.

Excellent progress was made with these works last year. The
Damietta Weir was earried right across the river, and the lock com-
pleted up to a certain height. The Weir-crest was purposely left lower
than the level to which it will eventually be completed, .. R.L. 12:50
above mean sea level, It was completed np to a height of R.L. 11°50,
with the exception of two openings of 100 metres each, which were
left at R.L11°00.  This was done with the object of :‘-;tudying the
effect of the weir upon the river, during food, before finally raising it
to its full height.  In 1809, the food passed over it with practically
no afflux, and with no action whatever upon the stone talus and
protective works.

The lock walls were brought up to the height of R.L. 13-20 all
over. The total cube in the core-wall was 20,256 tmetres, und 69,464
barrelz of Portland cement were used in its construction. The price
of cement having risen from 50 PUE, to 60 P.L, the barrel, the cost of
this work was slightly higher than was anticipated.  In spite of this
Eact, the rate worked out to 240 P.E. per metre cube of sub-aqueonus wall,
including everything, Inaddition to the work done upon the Damistta
Weir, materials were collected for the Weir in the Rosetts Branch, and
plant was purchased. Dredging commenced in this branch upon the
1st November 1899, and was sufficiently advanced to permit of two of
the core-wall blocks being completed by the end of the year,

Thes total expenditure, n!; to dlate, upon these two Weirs has baein, 2}]};”
The expenditure for 1800 wusnsfollows . . . ., |, |, | . 15‘-!':8;!:3
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That such excellent progress has been made upon these works is
almost entirely due to Major Brown’s own personal exertion. His
staff worked most lovally and deserve the fullest meed of praise. He,
however, directed and controlled every detail, living upon the work
throughout the greater portion of the senson, and it is thanks to his
skilful arrangement and to his energy, that the Damietta Weir was
completed, including all necessary protective works, before the arrival
of the flood. In addition to this work, Major Brown continued to
carry on his current doties as Inspector General of Irrigation, and
directed all the work of his Service ns usual. He has good reason
be proud of his year's work. '

EarTHWORE EXECUTED I 1898,

The following are the dredging totals:—

LOoCALITY. Metres rube dredged. Coat.

EE.

Upper Bgyvpt . . W N 120567 1,872
Lower Bgvpt « « . . . . 2,398,578 82507
Totulzs .« 2322045 R7.AT9

The dredging cubes on the Thrahimieh Canal were the lowest on

record.

The total was 129,367 metres eube, costing £1.4,872,

These figures compare favourably with those of previous years,
In 1884, for instance, a cubie of 1,114,698 metres cube was executed

on this canal at a cost of £E 34,656,

due to spurs constructed in the channel,
The eube of earthwork executed by hand lubour was as follows: —

The ceconomy is almost entirely

- _— - T ——
LOCALITY. Meteea iibe, Cost.
LK.
Upper Bevpt = ..« « s LHLLA1.570 128,134
Lower Fgypt . =LA 12 628 581 205,545
Tatels: o =« 22.Te0. 351 Hkh6s4

In the above, the earthwork executed upon the new drmins is
meluded, representing a total of 5,306,859 metres cube,



— 0 =
The rates per metre cube of earthwork done by hand works ot as

fallows :—

Lioper Biypb. o o a5 5 mr e e 1+26  Pinstres Egyprian.
an{'r]:.'i:_rﬂ'rt. LT G R e e 1*B7 - =

The rate for the whole is equal to 1'41 Piastres Egyptian per metre
cube.

The Lower Egypt rates ave necessarily higher than those of Upper
Egypt on account of <uch n large proportion of the work being “Wer,"”
fe. executed in canals and drains with muddy bottoms,

Dratsace Works 15 1899,

The expenditare upon drainage works in 1899, although not so
lirge a= that of the year previous, was still considerable, and good
progress was made towards the completion of the drainage system of
Lower Egypt.  The Commissioners of the Public Debt granted a eredit
of £E.150.000 for these works, and the Public Works Department
devoted a sum of nearl ¥ £E50,000 to the same end, The amount of
money available for drainage improvements on 1st Junnary 1899 was
therelore as follows :—

£E. Mill.
Crodit granted by the Cuisse de Ta Dotte. . . . LA000 OOK
Money found from Public Works Budget . . . . 49178 354
Balanes nuspent from eredit for 1898, . . . . . B4D4 358

Total: . . EE207671 717

The expenditure for the vear wus £1.192.666.803 mill., leaving a
balance unspent. of £E.15,009.824 mill.: of this balance, the greater
portion wis due for land taken up for the new drains, The accournts
for this land not having been presented in time by the Mudirieh
Utfficials charged with their preparation, the cheques in puyinent for
the tand could not be issued in 1899, and the sum has necessarily
appear as a balance to be earried over to the year following.

For the money expended, 136 kilometres of existing drains were
riernondelled
v The earthwork cobes amounted to 5.306.839 cubic metres, of which
R25,580 cubie metres were dredweed, the balauee being executed by
bund-work.

Ly

The expenditure incurred also includes the construction of 334
mnsonry and iron striuctures in conneetion with these drains, such as
syphons, aqueducts, iron and masonry hridges, irrigution regulators,
ete. 148 timber bridges were also erected.
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The principal drainage systems remodelled in 1899, were as follows :—

In the Shavkieh and Dabaliliek Provinces.
The Bahr Fl Barur, the Bahe ¥l Tawil and the Masraf El Arin.

In the Garbich Province.
The Muhit, the Demilash, the Bahr Mallah, Founh and Nashurt,

I the Behevak Provinee,
The Edkwu and Khairi drains, snd the Klandak El Gharbi deain, -

It addition to the main systems, mentioned above, a large number of
smaller systems and branch drains were taken in hand.

The work of erecting the three new centrifugal pumps at Mex, to
which allusion was mude in my last vear's report, was completed in
1899, A sum of £E.16,536 was expended in 18949, chargeable to the
special credit.  This includes, besides the pumping station itself, homes
for the Staff, electric plant and a breakwater. The pumping power at
Mex has heen doubled by the erection of these pumps, and the
maximum lifting power of the seven pumps installed at this station is
now three millions of metres cube of water in twenty-four hours,

The amount of water lifted by the new pumps in the winter 1898-
1899 wna 284,896,064 metres cube. The cost of this was £E.8,378.
This amount is the largest yet lifted by these pumps in a single seuson.
Their task was an unprecedentedly heavy one, owing to the very heavy
winter minfall.  The water in the lake rose to the very high level of
1'95 in December 1898, and, in spite of continuous pumping, remained
u hittle below that level for some three months. Notwithstanding
the large quantity of water lifted, the total sum expended was less than
that of the previons season.  The vear just past is the first in which
the working of these pumps has been wholly run by the Government.
Previous to this year, a portion of the cube was done by contract.
The change has resulted in o considerable economy, as the following
figures will show :—

. : Uost of lifting water per milllon

st ) h |-||}I|i|r|*- |'||1-:|I.|‘i;':#.
LE. MilL
183905-00s & + o = wr w w e s 43 410
IRIG-IT. o o & » ¢ » ‘o 4 a 13 —
bt e b S e A b —
ks i a e e A0 -

T

The pumps at Kassassin, in the Province of Sharkieh, worked as
usual. These pumps were erected for the purpose of drining the area
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known as the Wadi Tumilat, to which allusion will be made later,
The expenditure in pumping was £E.1.294. of which £T.799 was
formd by the Government, and the balance by the Wakf's estute.

Mujor Brown in his report gives some nteresting notes regarding
the dminage of Lake Edku in the Behern Province. He is of opinion
that eny attempt at regulating the outlet to the sea from this luke
would have doubtful results, and he fears that it might do more harm
than good.

[n Middle Egypt very little was done in the way of new drains;
£EA31 having been spent in the Fayum upon the construction of
some minor channels.  Plans and projects for remodelling the drainnge
system in this Province upon an extended seale are now in 'course
of prepuration.

Maintenance charges for drains were as follows -

£E.
e ow e 4858
PR T T o &2 11 )

Tatal. .« . FEIRTTG

L ppwer Baoyvpit « o o
Livwer Bgypt

- - T - - - s

In last year’s Report T drew attention to the fact that the (uestion
of (rain maintenunce was one of serious and increasing importance.
It is practically certain that, in a few years time, the regular hudget
will e unable to meet the cost of clearing all the new deains annually,
i addition to the irrigation canals, Every possible economy is insisted
tpon, bt if the country is to reap the full benefit from the new chan-
ks, woney must annually be spent upon their clearance, and this in
yeurly incressing sums.

Tuking all these different items into account the total expenditure

o works connected with -.lm_ij_utgu in IS99 was as follows :—

£E. Mill.
New Dienins, Lowey Bevit = o0 6 o 0 o PR LT H) LT
New Dimins, Upper Bayph = -5 55 5 . = 434 000
NewPumps .~ . . 'p o &+ = Dy MR BATE (MK
assassin Pomps . Sl o e T 0o
Mmntenanee . . . . . L . 5 - .

IS.T76 (i)
Totul. . . £H321043 03

Muin Lrvigation Impreovements in 1899,

The greater portion of the expenditure upon such works was in

Upper Egypt.  In Lower Egypt much of the funds allotted were

devoted to drainage,
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The money available wag as follows:—

£E,
Urelit granted Tiy the Chisse delo Dette  + + .+ ¢« 2 BOOGD
Mouney fowwd From Hepulor Budeet. .« & o . A000

Total. . . ZE.0S0.000

The expenditure of the vear amounted to £ E.89.905, subdivided as
follows :—

$E.
Y-“-":ﬁ {.IUH!.] n‘l'lll'.rl]f:"!nng . . - - s . . = . w = - ?Eaﬁl:i
Buhubzhin Basin =+ of lal af R 0 &k e b e wpota EODD
Homodelling Projeots:- 3° ¢ o & 5 v & 5 & o = B2
T Tl R e T e R B e ) Rid

Total. . . ZE.B85.905

The first project consists of the improvement of the system of basins
lying to the west of the Yusfi Canal, and between it and the Desert,
The object of the new works is to improve the flood supply of this
area and insure its receiving a proper proportion of the water at the
time when the fertilizing elements are present in suspension. The
scheme consigts of two large regulators and locks in the Bahr Yusfi,
and the construction of basins for the jrrigation of 70,000 feddans of
land. The entive project is estimated to cost £E.200,000. Good
progress was made with these works in 1894,

The second project consists of the construction of & new basin, sepa-
rating the high southerly portion of Koshesha Basin from the lower,
or more northerly sren.  This will greatly improve the irrigntion of
some 26,000 feddans of land.  The works, including the construction
of three regulators, were completed before the food of 1899; most
fortunately so, as owing to the low flood, without this new basin, some
12,000 Feddans of land would have been * Sharaki,”

The third item consists of the expenditure entailed by the preparation
of the projects for converting the basin area, east of the Bahr Yusfi,
in the Assint, Minieh and Beni Suef Provinees, to perennial irrigation.
An immense amount of work has to be done in order that these works
shall be ready simultaneously with the completion of the Nile reservoir
at Assuan. A new Irrigation Circle has been formed under the diree-
tion of Tsmail Bey Sirri for the preparation sand exceution of these
projects.  Very considerable progress was made in the year 1899,

Warks vonnected writh .-’\"av::gur.-'w;_

In Lower Egypt, the chief work in connection with navigation was
the construction of the Saneta Lock on the Mansourieh Canal in the
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Province of Dakahlich. This work was completed on the 9th Fehruary
1899, and through-navigation was secured on the continous line of
canals which starts from the Barrage, and runs down to the town of
Menzaleh, close to the lake of that name. The result of this improve-
ment was at once visible in the increased sum derived from the tolls
at either end of this canal system, viz., at the Rayyah Tewfiki Head,
and at the Mansourah Lock.

The figures for 1898 show a total of £E.1,704, collected at these
two places, whereas in 1899 the amount was £1.4,287,

In 1899 the whole of the river tolls taken at the Barrage, show an
increase,

The following are the figures for the last ten years ;—

—— —
YEARL Ampunt of talle collavtad,

£E. ML
BB e e e oW e o il 1.761 337
TR SR E Gl N e T.977 173
IR Gl Gl m heid i N R Y e 120 T25
1AM o vl e o e 5 RN 5.0 180D
TR 6 0™ 5 e w oo m e . 7,235 278
1890. o cabeaasl S G e B H.aal 65
TS Me: & a0 % e w Ga T o0E L 7.311 (st
ok, | S e ) B e 0,204 330
IBREL B Tac e rall et AR aeratee A0 aT6
HOREI0 - et el el et ZeM 3 Mal HE e 14,5080 a19
Tolul. = = v 85,801 2

— = —_——

The incrense in 1899 is very remarkable, Tt is partly due to the
Saneta Lock, but the tolls u pon the Rayyah Menufieh and those upon
the Rosertn Barmige lock both shew a very large increase in 1899,
This is necounted for by the fact that the Damietta Branch of the Nile
was practically closed to navigation owing to the works in conmection
with the new weirs.  Boats, in consequence, were obliged to make yse
of the navigable canals running on either side of this Branch. As
regurds the incresse in the tolls on the Rosetta Branch of the Nile,
this, corions ns it may sound, is due to exactly the opposite cause, vig.,
that in consequence of the closure of the Dumietta Branch, a larger
supply than usual was turned down the Rosetta Branch, and navigation
in the river was thereby improved,  The Behers Canal is not navigable
throughont its length and boats were therefore obliged to take to the
Nile. Tt is to be hoped that ere long all tolls upon bridges and locks
may he abolished and that the witerways throughout Egypt may



be free to all. The perception of the tolls canses very considerable
annoyance to the people, and, as many of the locks are in remote
situations where supervision is difficult, many sbuses result.

River Tramssg Worss.

The following is the expenditure of 1899 :—
‘ £E.
InDpper Baypk « & . o v o o o = v o » & » 2320
In Lower Egypb'c o = o « o0 o %0 & e 0 & G e RLHAB

Total. . . XH.203T1

The expenditure for Lower Egypt includes that of the training works
in connection with the Barrage, and spurs upon the Rayyah Menufieh,
The flood was such a low one that no special, or indeed any protective
measures, were necessary thronghout its duration.

Toe Noe Convee 1x 1899,

The figures for 1899 are naturally the lowest on record.
The following represent the mumber of watchmen ealled out to guard
the banks per 100 days :—

Uopeh Beybhe, o o0 o -a » oen e e GH6E
Tower BEgvpt, . o« « . i D

Totul. < + T7.388 men per 100 days,

In Lower Egypt the Corvée was practically non-existent, the few
men ealled out being required to wateh important points, subjected to
abnormal hends of water owing to the exceptional circumstances of the
seuson, and to prevent water from escaping back from the canals into
the river.

In Upper Egypt the watchmen were employed almost exclusively
upon watching the basin banks, and this is an annual task which is
practically independent of the height of the river. Tt wonld be unfair
to compare the numbers of men called out in a low year like 1899 with
those of any ordinary year; only the preceding low years must be
used for this purpose.  OF the figures for 1877 we have no accurate
records,  Since 1877, the three lowest floods previous to that of 1899
were those of the years 1888, 1883 and 1807.

The following is the comparison for the four years:—

1858 . . . . « 58,733 men for 100 days.

IROF 5| el e G S e
1897 . . S UE e ey et 10T & -
7 e i ) SR A AL
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Steady improvement can, then be recorded. The difference between
the fignres of the two similar floods of 1888 and 1899 is very remarkable,

Tor Want ToMinar.

The works conneeted with the reclamation of this tract deserve a
special mention.

Major Brown in his Report gives a very mteresting * Résumé" of
the year's operations, and T will merely glance at the iterns which seem
to me to be of chief interest. The special arrangement made with the
Wakfs Administration was deseribed in my Report for 1898, Tn the
year 1899 the new arrangement eame into foree.

The tract has been made over for eleven vears to the Public Works
Department, which latter undertakes to reclaim it within that period,
handing it back to the Department of Puhlic Instruction, to whom it
belangs, and guaranteeing to this last the annual revenue which it has
hitherto derived from it. The Wakfs Administration advances a sum
of £F.62.189 for the necessary works. The entire revenue resulting
from the tract, less the sum guaranteed to the Ministry of Public
Instruction, is handed over, with the administration, to the Public
Works Department, which last has to bear all maintenance charges.
Lastly. the Wakfs Administration will recoup itself for the money
ndvanced from the increased revenue resulting from the reclamation
works,

The area of the tract s measnred in 1891, was 20,539 feddans, of
which 7,560 were eultivated. The remainder were water-logged and
uncultivable,

In the estimate presented to the Government in 1898, the forecast
was a8 follows:—

£E.

At the end of the first vesr, u deficit of . o+« 30640
o - second year, w deficit of . ., . 2,150

i 2 third year, a surplus of .~ . . . %50

cleventh year to £F.12,900,

Tam happy to say that the resalts of the fest year's work have very
largely diminisher the estimated Aoficit. The actual figures show the
deficit for 1890 as £1.230, but it should really be £E.1.029, us the
sum of LE.799 (cost of pumping) was charged to the Public Works
Budget. Even with this addition, the deficit is only one-third of what
it was estimated to be.  Further, Major Brown estimates that in 1000,

and after that o vearly mereasing surplus, amounting at the end of the
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instead of » deficit of £E.2,150, there will be u snrplus of £E.101, and
that in 1901 the estimated surplus of £E.350 will be nereased to
£F.886.

The results of the first season’s work have certainly been most en-
couraging, Again, instead of ouly 1,000 feddans, as was anticipated,
having been recluimed, 1856 feddans were restored in 1899, It is
proposed to take up and reclaim 2,000 feddans in 1900. If this rate
can be maintained, the period of eleven years should be considerably
reduced.

These very satisfactory results ave largely due to Mr. Langley, Ins.
pector of the First Civele of Trrigation, and to Mussa Bey Ghalib, his
assistant, to both of whom great eredit is due,

The principal works execuetd in 1898 were:—

The wain drain was enlarged and remodelled.  Branch drains for an
area of 1,500 feddans were dug, and the canal system was improved.
The foundations for the erection of a new 20-inch and s new 30-inch
pump were completed in 1898, The total expenditure on the above
wias £E.7,152,

The arvears of the tract from 1888 to 1896 amount to a sum of
£F.26.574. These appear to be irrecoverable.

Borixe vor WaTER Supriy.

These were undertaken at Medinet Bl Fayun and at Beni-Suef with
the view of ascertaining whether the water supply of these towns conld
be secured from o subterranean source as lns been the cise at Tantah
in the Delta.  Tn neither ease were the experiments successful,

In the Fayum, the borings were carried down to a depth of 205°7
metres below the surface, or to 1523 metres below mean sea-level,
At this depth no water was found. The cost of this horing was
EE.405. At Beni-Suef the pipes were taken down to 96:82 metres
below mean sea-level, or to a depth of 125 metres below the ground
strfuce.  The cost of this work was 215285, bat in this eaze also no
water was found.  The vate per lineal metre of boring was as follows :—

£E, MilL
Fayams « + @ o % o a « 1 9 per metrerom.
BaniBuels + 3 &3 = % = 4 880

Experiments are to be made in the Behera Provinee, where it is to
be hoped that the results will be more satisfactory,
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Tee Nice Hesepvorns,

An excellent start was made with these works in 1899, Mr. Wilson,
Director (reneral of the Reservoir works. gives a full veport of the
progress upon each, and of the difficnlties that had to he overcome.
[ will briefly touch upon the most important points embodied in
his note,

Tae Assvax Daw.

The work of the year 1888 had been limited chiefly to preparution
for the following season, o the collection of plant and materials, and to
the honsing of the staff. A certain amount of excavation was execnted,
hut it was not until the spring of 1899 that the masonry was com-
menced.  The foundation stone of the dam was laid by H.R.H. the
Duke of Connaught on the 12th of February, and masonry was com-
menceil on the 16th March. By the end of the year 1899, 74,703
-metres cube of wazonry had been completed.  The greatest amount
executed in any one month was in July when 16,094 metres (ube
were done,  Commencing from the cast bank of the river, masonry
was carried on throughout o length of 620 metres.  OFf this 540 metres
m length were raised to g height suflicient to permit of work being
carried on throughout the flood.  The length in qunestion consists of
that portion of the dam which is solid, and which is not pierced with
openings,  For a length of 360 metres the work was brought up to
R.L. 107 or to within 20 metres of full height. The masonry
consists of rubble with roighly squared rubble fices, It is all
laid in mortar composed of n mixture of Portland cement and sand,
i the fnce-work the proportion was, one part of cement to two ports
of sandd, and, for the interior work, one part of cemient to four parts of
sand, By the end of 1889, the excavation for the founduations T |
been completed for a total length of T40 metres, and wis in Progress
thronghout a length of another 600 metres,  In all eises the exeave.
rion was earried down to the sound rock.  Unfortunately, ovep cong-"
derable lengths of the line of the dam, the rock lll.Ilh'I‘I}'i;IH the snrface
granite was found o be decomposed and desintograted.  In some parts
of the trench it was so soft that it eould be removed by picks. It
consists of decomposed schists, traversol by senms of clay. Tlis
necessituted exavation of I.:Iu- foundations to o much greater depth than
had been nntil'ipltl:u{{ or estimuted for, In BOME Instunces the fuum_m_
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tions were carried down to a depth of as much as 850 mewres below
the level allowed for in the drawings. This extra depth has consider-
ably increased the cost of the work, as, not only is the cube of the
exeavation largely augmented, but the extra depth of trench has after-
wards to be filled up with solid granite masonry in cement. This
extra work was unavoidable and at the same time impos=sible to foreses.
The amount of excavation on the line of the dam executed by the end
of the vear was 100,212 metres cube, and the total value of work done
upon the dam proper was £237,284. Good progress was also made
with the excavation for the navigation channel and locks on the
western bank. 300 metres of the channel upstream of the dam were
exeavater to the full depth and widch,
The cubes of work done were as follows:—

Euarth excavation. « « « - « » o+ « » WLITT mefres culin
Rock exeavation . .+ « « &+ W . 107,275 :
Stope pitching, « « +» = « + & « » -« 13603 =

The value of the above was £36,677.

One of the most important works, carried ont in 189%, was the closing
of three out of five of the deep channels which traverse the line of the
work, by temporary dams or *Sadds”” The channels selected for
closure were those know as the Bab El-Kebir, the Bab El-Haroun and
the Bab El-Soghair. The fall of the water through these channels, at
low Nile, is & metres in 200 metres, (taking 100 metres above and
below the axis of the dam.) The rush of water through them was
very great, and, as each opening was closed, the rush through those
remuining wag increased ; so much so that, in closing the last of the
three, the Bab El-Soghuir, stones weighing as much as three or four
tons were curried away by the foree of the water. In onder to close
these openings. stone dams were made seross each of them, hefore the
flood, to s height of 5 metres below ordinary Hood-level.  Large stones,
weighing from 1 to 4 tons, were first thrown in, and then smaller
stones to fill up the interstices.  Masses of stone enclosed in wire
nettings were also used, The Bab El-Kebir was first elosed under a
head of 2 metres of water, then the Bab El-Haroun, and lastly the
Bab El-Soghair, The greatest depth of channel was on the Bab El-Kebir,
where as much as 19 metres was reached.  Owing to the rush of water
before mentioned, the closure of the Bab Tl-Soghair was a work of
considerable difficulty. Mr. Fitzmaurice, the Engineer in charge of
the works, suceeeded in closing it by an ingenions expedient. He
loaded two lurge railway wagons with masses of stone contained in
wire netting. Each mass of stone and wire weighed from 2 to 8 tons,

i
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and the whole was bound together with steel wive, Euch wiagon with
its contents weighed some 25 tons, Rails were then laid to the end
of the opening and the two wagons were run bodily into the aap.
These formed a mass, against which it was possible to pile in stone,
and the opening was closed on the 11th J uly.  The closure of these
three channels raised the witer upstream by about one metre, and the

head upon the Badds was 374 metres. The total quantity of stone
used was some 45,000 metres cube,

During July, with the rising flood, the dam closing the Bah Tl-Haroun
gave way but the other two remained sound.  Work wis recommenced
on this channel on the 11th November, and by the Gth December it
wis nmin elosed.

As soon ux the flood had passed, sandbag Sadds were made across
each channel on either side of the ling of excavation, These were.
commenced on the 3rd November and completed by the 4th Jannary 1900,

A considerable amount of the iron-work for the under slujoes was
delivered i 1899,

Tue Assiovr Wiz,

Equally good progress has been made with this work as at Assuin,
It was founil necessury to change the design for the foundations s
originally approved, The present foundation consists of o continuos
Hoor of concrete and masonry, 3 metres thick, enclosed between iron
sheet-piling.  In the origingl design, the work was founded upon
brick-wells sunk in the bed of the river.  These were alandoned fop

two reasons.  In the first ploce, the period during which work can be
carried on in the river b is very short.  In the second pluce, it is
difficult, in Egypt, to obtain workmen skilled in well-sinking, und fur-
ther the contractors themselves had had no experience of this class of
work. Had the desigu for well-foundations been aidhered to, the work
would have taken mueh Jonger to complete than is likely to be the rnse
with the present design. 1
The Assiout Weir consists of one hundped and @
5 metres cach.  The piers are 2 metres thick, with twelve abutment
piers each 4 metres thick, The lock on the western shore (.80 metres
long by 16 metres wide,  The total length of the work from the face
of the lock-wall to the eastern wing-wall is 821-2 metres,
Work was commenced upon the western end,
the earthen dams wire commenced

leven bays of

On the 2ud January
y il these wepe cotnpleted by the
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15th February., Pumping conunenced on the 19th Febirnary, The
aren enclosed by these dams was 43,000 suare metres.  Fourteen
pumps in all were emploved on the unwatering, theie united Topee
being equivalent to that of eleven 12-inch pumps.  The length of the
cast-iron piles was 16 feer.  To these an upper piece of 10 feet was
aeded, and afterwards removed when the pile was driven to its full
depth of 40 metres below the bottom of the concrete.  The piles are
grooved and tongied, sl are made water-tight by grouting the inter-
stices of the joints with cement, Conerete was started on the 4th May,
and mmsenry on the Tth May.  The bricks burnt by the contractors
turned out badly, and the masonry in the floor was built entirely of
rabble laid in cement mortar,  Above the Hoor level, mortar composl
of lime and “Howmra" was used. The work mmpluml in RN
consisted of the foundations of the lock and 210 metres in length of
the Weir. The musonry of the lock walls and of twenty- thren piers
was rised to From 205 métres to 40 metres above the Hoor.

The earthen dams were cut on the Tth Augnst, and the season’s
work protected by piles and sand bags.  After the Hood had passad,
work recommenced.  Excavation was begun on the 9th December and
the masonry of the lock commenced on the 26th December.

The season’s work consisted of :—

Enrthwork. = .
Conerote .

v AGLTAS metres oulie

s ke W o s . ka1 i
Rkl mmul!.n T I R RO A L i
Clny 141111|]Ir- i E e - - 208 5
Stone pitehing. ol s e el & L&t At :

The following is the expenditure for the year 1800:—
&

o = 23T

N 1T 71

Aszounn Dan permunent w ork. . 4y 5
Retention under (lanse 30 of h||ﬂ-'|.ﬁ|.-.:|hun

i
Puvmuent on aceonnt of permanent work dedueting retention . 243811
Advanees on preliminary works . . . . -

g . o« THTR
1 gl 358 ST S R e S S L e
- moterinls . . » e w s« 14ZRI3
. Messps, H'mmrnmd. anmr o o w0 SR
Total. . . .E568887
o
Assiont Weir—advances on permsnent work « o o 278917
i) | Yu}'mu-na forland. . . 121N
iz - mport daties. o . . 18500
05917
Sobumtaby oD £ 8 5 .« 4 s w oie & e A el e K.l

Grund total. . & . £883.585
The expenditure in 1898 was £176,357.
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The total expenditure up to Slst December 1899 then  becomes
£1,059,892.  In this, of course, there are large advances for materials,
ete., to be worked off.

The elimate both at Assouan and Assiout during the summer months
is most trying, and the heat imtense. At hoth places work had o be
carried on by might ss well as by day. Mr. Fitzmaurice and
Mr. G, Stephens, the resident Engineer at Assonan and Assiout respect-
ively, spared themselves in no way, swl no praise of mine can be too
ligh for the work thay both these officers have done. In their efforts
they were lovally seconded by their respéctive staffs,  Mr, John Blue,
Messes John Aied’s representative, upon whose shoulders fell the
colossal task of providing the materials, Inbour, etc., necessary for the
successful prosecution of these works, has, 1 think, good reason to
congratulate himself upon the result of his vear's labour,

The Director General of Reservoirs is Mr, Wilson, and he is charged
with the meneral direction of both these works. Mr. Wilson's work
in Fevpt is 0 well-known, and his reputation stands so high, as w
need no further praise from me. Sir Benjumin Baker, KCMG, in
his capacity of Consulting Engineer for these works, visited them twice
in 1899, onee in the spring, aud again in the late autumn. In every
instance, his advice upon all questions comnnected with the works has
been followed by us.

Acnrovrronar Bammways.

I aguin inelude mention of these lines in the portion of this report
which is devoted to Irrigation works. T do this beeause the construce-
tion and whignment of these railways arve still 10 o cerfain extent
controlled by the Irrigation officers.  Nothing can be suid in favour of
this custom, and mueh can be said against it.  The only reason of its
existence is the difficulty of finding any substitute for the Trrigation
control.  The formation of a Light Railway Board, with ]’N.l\‘l.'(-ll‘ﬂ to
examime and decide all questions relating to these Light Railways, is
st present under consideration, 1 trust that, before the time comes for
next year's report to be written, the formation of this Board may have
beeome an accomplished facr. F

Mr. A. J. Cotterill, Engineer in Chief of the Government Ruilways,
ut present aets as Iospector of the new lines under construction, and
hie has presented o eeport which 1 have added as an appedix to [y OWn,

336 kilometres of new line were opened to traflic during 1899, The
total length of railway existing at the end of the year in question was
694} kilometres,
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A few projected lines, amounting to 42 kilometres, have beent alimn-
doned, and projects for the construction of 489 Kilometres of new line
have been sabmitted, or are in course of preparation. It will he seen
from the above that Egype will ere long be better furnished gs regirils
# light railway system, than most other countries in the world.  Cone-
sidering the Light Ruilway s o whole, no proof can be adiluesd that
they have competed unfairly with the States lines, although in one or
two locul instances the receipts of the latter may have been reduced,
Most of the Light Railways being feeders to the main Tues, these lust
must eventually profit by the construction of the former. which bring
them  traffic instead of toking it away. The passenger traffic has
mereased very satisfuctorily, the number of passengers por kilomerre
per wnnum being 3,500 for the Delia lines and 4,300 for the Chemins
de fer Economiques. 562,000 passengers truvelled on the former sy=tem
up to the end of September 1899, representing « receipt of £H.12,760;
und 634,000 on the latter, with a recei ptoof £E.13.250,

It may be mentioned here that, when the Chemins e fer Eeonomi-
fues reduced their minimum charge from 1 PLE, 1o & P.E., the number
of passenwers, during the first month, increased by 60%, und the
receipts were larger in spite of the general reduction in rtes.

The total receipts on newly opened lines, forming only portions of
the whole svstem, cannot be taken as any true indication of their
possible futore developments. Admitting this, it is m‘ttiﬁfﬂrrtur:r to
record that already the receipts show fair promise.  During the vear
I8 (ending September) the receipts of the Delta lines were £70 per
anmum per kilometre, but later in the year ( during the cotton season )
they inereased to £150 per annum per kilometre,  The

receipts of the
Chemins de fer Economiques avernged about £100 I

P Annum per
kilometre, and for n short time rose to a meximum of £E.170. In

both instances the rolling stock was insufficient to carry all the cotton
that was brought to the stations.  There seoms to b no likelihood of
the Government beiug called upon to piy any of the interest cunrantieed.
Almost everywhere the Companies have availed themselves of the prer-
mission wiven to them, and have reduced their tariffs.

Telegraph lines for o length of 2635 kilometres have
by the different Companies, sl telephones for
metres.

Unly one fatal accident has so far ocenrred on auy of the
since they were opened to traffie.

In conclusion, it may be stated that the prospects of thess
promise fairly well. They have to suffer

Liereny npened
a length of 4495 kKilo-

se lines

lines
nuch from water competition,
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auck to & more limited extent from the donkey, the camel and the
conservatism of the Fellah,  With time and good management, their
receipts will increase, and a more seneral use be made of them. The
fuller development of the systéin will secure this last.

They have undoubtedly rendered a great service to the agricaltural
and provineial population.

Tue IrnicaTioN STAFF In 1899,

L uve already alluded to the grest services rendered by Major Brown,
Mr. Webb and Mr, Wilson, The work done by these officers speaks
for itself. It only remains for me to cordially endorse the praise
which they, in their respective reports, give to the Iuspectors of Trri-
fation und their separate staffs.  All these officers have done excellent
service, and to their efforts i= largely due the success attained in the
season of 1899, _

The Trrigation Inspectors are: Messes Langley, Verschoyle, Dupuis,
Clowes, Malmoud Sidky and Hassan Wassif. The Départment
suffered u severe loss in 1899 by the death of Mahmnd Bey Sabri,
He was an excellent officer and did good and loyal servics to Egvpt
for many years. Hiz death was, in sreat mensure, cinsed by his devo-
tion to his duty, as, although suffering from a very painful disease, he
continued to work throughout the low Hood, until he broke down
completely,  When at last, he was foreed to rest, it was too late to
suve him. 1 have known Sabri Bey well, ever sinee my arrival in
Egypt, and I regret his loss keenly. The vacancy caused by his death
has been filled by Hassan Bey Wassif, one of the most prowising of
our Egeyptian Engineers.

With regard to the junior members of the Irrigation staff, 1 cun
only repeat my remarks of last year, that, if I do not mention each of
them by name, it is not ]JLﬂllﬂa‘L I do not fully appreciate the excellent
services which they have renderad to the Department.

W. E. GARSTIN,

Under Secretary of State
Jor Pullic Warks,
Clairo, July 10th, 190K,



Part II.—WORKS OTHER THAN IRRIGATION.

IL—THE TOWNS AND BUILDINGS SERVICE.

This Serviee has done a large amount of useful work during the past
year.
A reference to Tables T and I1, page 4 of this note, gives the total
expenditure under the heads “ordinary anid extraordinary.”
The following shows this expenditure subdivided in more detail.
The total expenditure for the year was £1H.408.845.864 mill. This
is distributed under the following heads .—
E£E. - Mill
{a) Oridinary Bodeet. . o e JOARATE 930

(i Specinl (redits provids |1 by rfn Clrisse 1[: 11 “r_ﬂt o T 00
(e} Bpecinl Fonds supplicd by other Department= . . 57,868 6

Totsl. . . EEAOBSLS 861

The details of the above are as follows:—

(@} —Onvisary Bupaer.
EF. Milk

(1) Gonoral Direction.: o« & & o 6 o o o & e 21022 009
(N T’llhliv Brildingd: « « 2 « o =+ v ,6oow o «  Ti085 S50
(O By o & o i e e e e s e HEDE BB
i4) Provincinl Towns . . Tt T e R A i i
{3) Beavenging aml Whate rm . s o ee e SRTRSTERE
“ﬂ Fshokich Gurdén . & o & o + & +« & = 2327 195

Total. . . SE19847T4 230

I will briefly discuss each of the above items :—

(1) General Dirvection, This ealls for no special remark, being the
salaries of the permanent Staff.

(2) Public Buildings.

The following is the distribution of the charges :—
2F. Mill,
Tetepirnty Bl s o % % v o 2 o e ow o R 540
Grenemll Ohavges: = 2 @ af & (e "2l B e owe o BRI IBX
Materinlsand Plant. + . . < « &

[ SE T A 210 053
) - A  ay [.L LT
Repairs and Maittenanee. » o« + o o - o « » S011 555

Total, .  E£BEJ7.085 260

OF the above, the most important items arve the two last ; the others
do not vary much from year to year.
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: | New Works.
The amount of money expended upon buildings for the Genernl

. Government Administeations was as follows -—— eR WL

(1) Ministry of Finance + .« . . . .. & o . 3352 020
¥ (2) Ministry of the Tnterdor, comprising :—
Sunitary Serviee . -, L£E10510 719
Prlaons ., . < o . . A 1LBT2: 533
Mudiriehs, #te. . . . . o oo 204 L 24 RAT D45
Ouarnotine Serviees . . w  LA00 000 I|I
Slanghter-bonsee, b SA00 (K
() Ministry of Tullic Insteuction

oM oW w el m

 w o aoe 2o RO 643
(4] Ministry of Justiee. . . . = s doa e o« L3350 915
(5] Ministry of Public Works, . e ow al e s 3044 B84
() Repayment of Deposits . s o+ o« o« s s LTTR 535

Total. . . £E42212 044
The sum for Repaivs and Maintenance was divided among the dif-
terent Administrations proportionally and according to urgeney.  The
umonunt wis, however, quite insufficent for the needs of the Services,
(8) Cairo Clity.

The following are the details :—

: £E. Mill.
Tomporaev Bl . 3. % 5 4 o o an e 727 782
Grenpenl Ol pess M T B 790 417
Plant and Materinls . . . . . . . . . . « A49R TRR
New Works, - Bn 2 rn B g B aare « 44193 919
Repuirs anil Mainfennner. « v 0 o 2 0 4 o . 17078 TR2

- —_—

Total. . . YEI7.138 38

For the above sum., the whole of the Cairo roads are made and kept
i repairs it al<o ineludes expenditure upon gardens, trees, ete.  Twiee
this sum would be insifficient to meet the wants of the town,

(4 Provincial Towons.

£E. M.
Tl."!IF"Jr“T}' HI‘:IH‘.. - - . - O . - w - ® - - ‘J:ﬂ'-l‘ 391
Greneral Charpes. & . s Y ST fa8  I78
Materials -and Plont . . 4 ¥ Fabaiel @ lwh i 45 896
Now Waorks. e R Tl T TR LOTR 5235
Repairs and Muintensnes, . ., L, . . . °

« J8055 40
Total. . . £E41205 503
With regard to the last item in the above, a sum of £1.31,850 was
expended by the provineia Municipalities, contralled by a Permanent
Comnmitts, composed of Members of the different brovernment Services
interested.  The balanee of LE.T7,605.402 mill. was applied to the

wants of the three towns situated on the Stex Canal, viz., Port-Said,
lemailin and Suea.
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(5) The Seavenging and Watering Services.
] £E. Mill

T[‘!'EI]].'H'I!'ET F‘tﬂﬁ. . ® ™ M - - . " - i - - -[ﬁﬁ . “'.I
Plant fnd Muterial. s « . = > = & J 4l @l i | RI"H'I
Muintenanees - 4 o e oa e Ta w e oy ® e w 23,333 968

———

Total. . o LE28705 732

(6) The Eshekich Garden.

The whole of the money was expended in maintenance. Thiz will
be alluded to later on in this report.

(b)—ExpexprTuRe 1§ 1809, UNDER THE SreetAT. CREDITS GRANTED
sy TaP Carssg e 1A Derre Pusuigue,

The following is the distribntion :—

LE.
Cairo Appeal Courtund Prison.  « + « = =« =+« an1in
Now Arnh Musenm and Lilieary A w w ren s JEERS
New Brvptolozieal Mosenm. -+« 5 o o o =0 = = 1,604
Sundry New Publie Buildings. . - - o s cvow v AR
Repairs to Ancient: Arab Monuments. .« o o 0 o aan

—_—

Totals - - ZEITE03

I ghall have something to suy about each of the above later on.
The only item to which T will allude just now is the last, viz. the
repairs fo Ancient Arab Monuments, This money, ns I deseribed in
my lnst year's report, is controlled by 4 apecial Committe.  The money
heing, however, horne upon the Public Works Budget, the total expen-
ditnre must be recorded in any statement of the yearly expenditure
aof the Department. :

(¢) SprcrAL CREDITS PROVIDED BY THE OTHER DEPARTMENTS.

The following wus the nxp&m‘lir.uw under this head in 1899 :—

(1) Finanee Ministry.
CE. Mill. £E. Mill,

e P s R R R S P R T
.I!"!. "h" ]’uh“_"-i." - ® - ® a - ® ® . s ® 2,]'“"1 ‘H’I”
-I.]lhit I.-“ﬁﬂﬂ § -, & lmy e e w0 iy B W 8 . L1 a2
R CAT08 = . o i o e E]all s cwen e SRR NS
ﬂlﬁll]n]f‘t - & e e & @ @ - " - L:-J:E:! 115
Pﬁl‘ll?ing ';‘I'Iﬁ(!l" f . W - - - - . - - ® I.Tl;" 1““1
Ports and Light louses « + « » -« - - - 1109 922
vﬂriﬂl]ﬁ Hl.li]lli.l.'lﬂ'.ﬂ. - - . - & » - - I.,.:I-]I ih‘ﬁ

— — 11000 433
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Brovght farward. . . L£EI11000 423

£E. Mill.

Trill“"n Iﬁ' . & - » . " " & . . - - I'{Hl &‘.‘.?FI
Various Buildings. . . . . , . ., . . 184 234

— — LM 133

(2) Ministry of Justice.

(8) Ministry of the Interior,

£E. Ml

Quarantine Bervice . o o 4w o . . . . 35474 432

‘alica BIatione. » . % 5 b e ShSes w145

Milirichs, T e EI T e | 768 51T

Disinfeetion of Cairo Cltys » o . . . . Torl) (N

Voriows Buildings . ., © . . . | @ bR I
' = =—4543% (7R

Grand Total. . . EBRATR68 63

Mr. Perry has submitted a note upon the working of his Serviee,
It contains full details of his Administration. and s attached as un
appendis to this report. 1 will briefly discuss those points in it which
seemn 1o me to be of veneral interest,

Tue Desicxvg axp Ancmrrects DeparTuesT.

The work done by this branch of the Service, in 1899, was as
follows :—

Complete designs for 86 Publie Buildings, eosting £F.206,687. were
prepaved, and the works put 1o publie tender.  The designs for 11
new Buildings, costimg £E.114,850, are in preparmtion. I all, 13,256
plans and copies were produced in the eourse of the vear by Manesealeo
Bey anid his staff.  Mr. Perry draws attention to the great difficalty
of finding competent assistants for this Office.  This is true, but it js
difficult to see u preedy. if young Architects are unwilling to come to
Feypt.  This Office is greatly overcrowded at present; and finds it
difficult, with its existing staff, to keep pace with the requirements of
the different Services. -

Srectar Wonrks, Lower Eover,

Sixteen works were tuken over from contractors after one vear's
gharantee,  Sixfeen more were completed at g cost of EET6.737,
The principal of these were—the Quarantine Park at Mex, the Qua-

rantine Station at Tor, the Shibin-el-Kom Hospital and the Port-Said
Slaughter-honse,



The onl¥ one of these that ealls for any special remark is the Tor
Quarantine Station. This was described in my last yeur's report, and
wis finally tiken overin 1899. The construction of such a complicated
work, in so short a period of time and in such a remote spot, reflects
great credit upon Mr. Clifton, the Inspector of Special Buildings, and
upon the cemtractors, Messes, Guetin et Charvaud., A complete water
supply and sewage systern has been provided.

Three Police Stations in the Provinees, commenced in 1899, will be
completed early in 1900. A home was built for the Director of
the Medieal School at Cairo. The Prisons of Manshia, Tanta and
Alexandria are nearly completed.

The principal works in progress are:—
(1) The New Egyptological Musenm in Cairo.
(2) The Appeal Court and Prison,
(3) The Armb Musenm and Library,
(4) The Government Honse at Port-Said.

The amount of money sanetioned for the above is £E.510.499,
Up to the end of the year 1809 a sum of £E179.445 had been spent
upon them. The expenditure for the year was £10.91,245,

(1) The Egyptological Musenm.

Good progress has been made upon this construetion, and it s
hoped that it will be entirely completed hy the spring of 1901, The
roofing was nearly completed in 1800, and the dome should be
finished early in 1000, Even after the masonry has been completed,
there will bhe an immense amonnt of work to be done in the shape
of plasteving, decornting, ete.

(2) The New Native Appeal Conrt and Prison, Cairo.

These buildings were practically completed in 1899, and were taken
over by the Ministry of Justice early in 1900,

(8) The Arab Museum and Library.

The foundations of this work were completed before the =ubsoil
water began to rvise. The works are progressing very satisfactorily.

= (l‘! Port-Said Gonvernorat.

The western wing is completed.  The necessary funds having been
fornd, the rest of the building will be proceeded with at once,
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SeeciAl, Wonks, Urrer Esver.

Two Markez Buildings, five Slaughter-honses and one Dairy for
the Agricaltural College were completed at a cost. of £E.7.458. Nine
bhuildings to the value of £E.27,085 are still in course of construction,
They consist of Schools, Markazes, Tribunals, Hospitals and Slaughter-
houses.  Mr. Hewat, of whose work Mr. Perry speaks very highly,
has devoted much time and trouble to preparing type drawings of the
different classes of huildings required for eack separate Administration ;
a considersble economy both in design and in preparation of the
estimates has resulted,

Tre Orpixary Bunoer,

Works and Repairs.

Lower Egupt—A sum of £F.51.731 was spent in 1899,

The construction of two new schools, the Dar el Ulm and the
Nusrieh, both in Cairo, were confided to this Inspection, Mr. Clifton’s
time being fally ocenpied with the specinl works under his charge,
The chief improvements enrried out, in addition to the repairs. to
Public Builiings which call for no specinl mention, lay in the direction
of improving the Provincial Towns. Streets have been widened,
Public Squares and gurdens introduced, and trees planted along the
main thoroughfares,

Upper Egypt.—Total expenditure £E.13.617.

The work done calls for no special mention. Tt consists almost
entirely of repairs.  Mr. Perry, in his note, writes af length ahout the
unsatisfactory working of the Local Commissions, and recommends
that these bodies shonld only be allowed to make sngoestions as to
work, and not allowed to supervise its exeention.  He further, enlarges
upon the incompetency of his own Tanzim Staff, stating that not 5 %
of his Engineers are capable of estimafing or carrying ouf a single
project! This is donbtless trne, if Mr, Perry savs so, but his service
i# not the ouly one in Eaypt that suffers from the inefliciency of its
subordinate staff. Tt would be, undoubted] ¥, eeonommical in the end o
pension off all the useless men and replace them by capable ones.  Such
action is not, however, possilile, ad nothing  remains hut for Mr,
Perry, and the many competent members of his service. to do the wirk
of the incompetent ones in addition to their own. This isnot an ideal
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solution of the question, but it is the only practical one under the
circumstances, .

Mr. Perry draws attention to the fact that rates of construction in
Bgypt are rising everywhere. This is very noticeable in the case of
iranwork which shows a rise of from 30 % to 42 % in the different
classes during the last ten months.  This is largely due to the rise in
the price of edal.

Tug Cammo Roans.

T discussed the gquestion of these roads at some length n my last
vear's report. | will therefore allude tothem very Driefly now, referring
anyone desiring further particulars to Mr. Perrys’ note, which contains
much interesting information on this subject.

The general improvement in their construction and muaintenance,
instituted with the nomination of Mr, Perry to his present post, has
heen maintained.

775,985 square metres of Basalt roads were added to the road surface
of the city in 1899,

81.778 squave metres of old limestone road were picked out to o
depth 008 metres, and rve-laid with Basalt. In this last, an economy
of 15 mill. per square metre was effected over last year's rates for
similar work,

The materials furnished for the Cairo roads, in 1899, were as
follows :—

14.266 metres cube of Basalt, extracted from the Abu Zabel (uarries
by Prison labour. _

19,010 metres cube of limestone quarried at Abbassiyeh by piece-
work. This cost 14 P.E. per metre cube at site.

Tar Guizen Roaps,

The area of road-surface on the west bank of the Nile 1= 211,000
square metres.  £E.2408 was expended on new road-making and
L1560 upon repairing existing roads. Mr. Perry reports that the
soft limestone wears better in Ghizeh than in Cairo ; presumably
heeause the traffic is less inthe former than in the lntter area.

Toae Camo SCAVENGING AND WATERING SERVICE.

1, last vear, mentioned that the funds available for this work do not
permit of much more thun half the aren of the city being cleaned and
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Watered. The most rigid economy is practised hy the Service, and
the strictest watch is kept over every detail of its working. TIn this
way Mr. Perry has heen able to add some 90,000 suare metres to his
avea cleaned ; but this is a very small addition, if the total surface of
the city be considered.

The total aven of the city roads is 2.781,741 siquare metres,  Ont
of this 1.708.545 square metres were cleaned in 1809, as agninst
1.619.,044 sitire metres cleaned in 1898,

The rate of clearance has heen reduced to £T.17. 272 mill. per
Sfquare metre, as aginst £F.18 last year.

Further, an economy of 12,274 metres cube of water has been
effected in 1899,

In spite of this, an area of rather over 1,000,000 sfuare metres of
road remains in Cairo, which, in ordinary times, is untonched. As
these mads nre not macadamized. it is easy to imagine their state of
filth, more especinlly after the winter mins, when their surface is a seq
of lignidmud, T uae the expression, * in ordinary times,” heeanse during
the presence of the plague in Egypt in 1899, a special eredit of
LE.900 per month was accorded by the Caisse de la Dette for the
clearing of the city. This had an excellent effect while it lasted, by
the gmnt ecoased at the end of the vear. The rate of £E.17} per
square metre of clearance is an extremely low one. being hardly more
than half of that expended in the principal towns of Europe and
Amerien,

The amount of extes work thrown upon this Serviee by a few hours’
rin is extraordinary.  The water lies in the hollows of the street and
the basements of the honses in many localities are flooded for days.
During the min which fell in October 1899, 12,158 carts-full of rain
water were pumped off the streets. and earried AWHY.

LE,
10 was spent upon new eart= in 1890,
L8 wpon repuirs.

LAY mipon material,
245 upon Fornge,

This last item shows an economy of ZE.665 over the acconnts
for 1898, although the number of animals was increased hy thirty,

The total nomber of animals now bel mging to this Service js 442,
The eredit of working the Service o cconomically s largelv due to
Mr. Powell and his assistant Mr. Fitz-Patrick. The latter officer has
writien an interesting note npon the Cairo native haths which is
attached to Mr. Perry’s Report,



Twe Ezpermen (Ganpexs;

A pood deal was done in the way of general improvements to these
gardens out of the funds devived from the gute money. They are
now beautifully kept, and have been completely purged of the low-
clasg booths with which they were formerly filled.  That the Cairo
townspeople appreciate this change is shown by the increaseil receipts,
Thus, the veceipts, which in 1897 were only £E.307, incrensed in 1598
to £F.1,255, and in 1894 to £E.1.500.

The expzuditure on the other hand shows o dssroasing sode, thus :—

£F.
Exponditure 20 W37 . o 3 & v £ e e o wioe TPA

e 1.1
T 1 L A s | Sl

,, A i r e e R

The economy in water is still more remarkable, as the following
ficrures show :—

Water usedl 30 3897 o & o« v « o & STO024 motres cubo

i n o pESRE TS N D SRR S e
s . I R T (o

™

The latter amount appears to be amply suflicient for the grass, trees
und Howers,

Great praiss is due to Mr. Perry and to Me. H. Cartis for the trouble
they have taken in improving these beautiful gardens,

Tue Henvax Warer Wonks.

These works are still run at an inereasing profit in spite of inereased
expenditure :—
£F.  Mill
T R S I - BT £
S o2 an e w e e 16330 000

——_—

Ruovernge = % 5 ¥ W 0E a9 =
Bxpenditure + . o & & .

Net profit K991 345

The total amount of water supplied in 1899 was 233,810 metres
cube, The expenditure in pumping was beavier than usual in
consequence of the inereased price of coul. A supplementary eredit
of EE170 was granted by the Ministry of Finance. The water is
supplied to the consumers by metres, of which there are now 470 in
use. The price of water is now 10 milliemes per cubie nmetre, gs
against 20 milliemes in 1804, A new Reservoir, of 500 metres cabe
capueity, was constrocted, and a large new pump and boiler erscred,
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Ture Camo Trauwways,

Mr. Perry gives an interesting note upon the above. Several new
lines have been opened, and o code of rules for working them has
been prepared and passed by the Mixel Courts,

Tor Eweormic Licwrize or UAmo,

The chief improvement has been the substitution of subterranesn
cubles for the dangerous over-hewd wires which used to exist, Owing
to the redoction in the rate of electricity supplied, o great extension
in its use s taking place in Cairo.  Monsicur Jacot, the Government
electricinn, has haen most useful in controlling aml supervising the
details of this work, -

Tae Gas-Licarmvg or Cartno.

This Serviee wans handed over by the Cairo Gouvernort to the
Ministry of Public Work< in 1800, Mre Perey’s Repart upon the
economies alrendy introduced is well worth reading.

Tue Starr.

Mr. Perry has directed the working of the Towns and Buildings
Serviee in o very able manner. He has o great knowledge of practical
detail, and n genius for working economically. He has been well
seconded in his  Administrution by Messrs. Sayyed Bey Chouery,
O, Clifton el M. Hewat. Also il}' Mns:::r:-. Ih‘|‘mu| andl Plli-ituur_ |
have already mentiongd Messrs Powell and Fitz Patrick and H. Curtis.
Many others have done excellent work, whose names vcannot  be
mentioned here without muking the list too long a one.

[II.—THE SURVEY DEPARTMENT.

The reform, introduced in 1808, of grouping ull the different Survey
Dle;'mrulll!m!‘ under one control, has piven excellent results. both as
regurds efficiency and economy,  The work has been largely inereasad,
and the new srrangement has énabled Captain Lyons to cope with it
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far more efficiently than could ever have been possible under the old
systemt,  The present Serviee is divided into five sections :
(1) The Triangulation Survey,
(2) The Revenue and Topographical Survey.
(3) The Geologicel Survey.,
(4) The Drawing Office.
(3) What may be termed the Meteorological Department.
The expenditure of the Survey Department for 1889 was as fol-
lows:—

£, Mill,
200 10
L) L
LRAS D
[, S
s S

Permonont St - . IS
Temporary Stuff .

Trignoulation . .+ .
Mupping Depurtment.
Gealogicnl Survey.
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Rt"l- enne BUrvey. . . 4 - . T.-"IEE HE ¥}
Uniro '.”H-Phutirr'. i u WA e « [H T b5
Total . . EE1VA4NG 285

To the above must be added a further som of LE.16,040.075 mill.,
placed at Captain Lyons' disposal by the Ministey of Finanee for the
Revenue or Villuge Survey.  This amount appears in two pluces in
the Public Works Budger, being added in one place and deducted in
another,  Captain Lyons accounts directly to the Finance Ministry
for the money spent.  Adding this sum to the ordinary Budgetary
expenditure for the year, the total cost of Survey work in 1899
becomes £E.55.446.519 mill.

The following is a brief account of the year's work. Captain Lvons'
note will be Found among the appendices to my Report.

TRIARGULATION,

The Survey in Garbich was stopped and work transferved to the
Fuyum Provinee.  The triangulating staff is insufficient to enuble this
work to keep pace with the requirements of the lund-tax re-nssessinent,
In order w ensure sccuricy, o most exact triangulation is indispen-
sable. In the Fuyum. the major triangulation, consisting of a net-
work of 50 triangles averaging from 8 to 10 kilometres side, wns
completed, while about two-thinds of the minor triangulation in the
same Province has been observed.  Efforts are being made to prepare
for an extension of work as soon a8 funds will ellow. The Geodetie
Base measuring apparatus bas been sent to Paris for cleaning, re-
engraving, ete. The Committee of the Internutional Geodetic Con-
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eryess has kindly consented to allow this bar to be compared with the
Tuternutional Stamdarids at the *Borean Internstionsl des poids et

mesures” at Stvres. [t should be returned to Egypt by the end of
the yeur 1800,

Tux Revesur Sumver.

363,265 feddans were surveved in the Provinee of (vhizeh, Gharbaeh
andl Menufieh.  This aren is only about one-third of that surveyed in
1898,  The large diminution in the work, done in 1899, is due to a
rudicnl ¢hange introdoced in the preparation of the village registers.
The Survey Department has now to compile all loenments connected
with the measurements of each village.  Captain Lyons,in his report,
explains the enormous amount of extra work thus thrown upon his
Sarviee.  The records of more than threc-quarters of a million of
Fedldans were, by the new areangement, returned to the Survey Depart-
ment for revision and check.  This represents 320 villagges. By the
end of 1898, the records of 116 villages bad heen revised, representing
an aves of H67,812 feddans,

NEW DURVEY UFFICES,

Funds having been granted for the purpose by the Ministry of
Finance, new central offices were built at Ghizeh.  These were com-
l_ule.tud by the end of the year, and the whole stalf was transforved
there.

Tue Diawmsc Osrice.

This branch is quite unable to cope with the very large wmount of
extrn work entailed by the transfer of the Revenue Survey and the
printing of village maps.  Funds have been granted to provide build-
ings for the photographie reproduction of maps, but these cannot be
veady until 1901, Until then, therefore, the preseut difficulties nyust
continme.  The seale of village maps i= to be inereased from oy 10
gsse  The sale of maps proc Iuced £ E.285.520 mill.. in 1899,

Tur GEOLOGICAT Stmvey.

Four Survey parties were in the field eontinnously for four months,
Two of these were working in the Sinai Peninsula: the other two in
the Fayum and in the Nile Valley.
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The work in Sinai resulted in many interesting facts throwing light
upon the earth movements which were the origin of this Peninsula,
The iron and manganese ore deposits in the Wadi Nasb were examined,
and their distribution proved to be much greater than was previously
supposed.  The turpuoise mines at Maghara were specinlly examined
and reported on. Good iron ore has been found to exist in the centre
of this Perinsula, but the conditions for working it are unfavourable,

In the Nile valley, and i the Fayvum, the work was -pushed on
rapidly. The Nile valley between Assuan and Korosko  has been
mapped in detail on a scale of 5lop. A detailed geological survey
of the 1st Catarnct was also completed.  During the season about 180
field maps were prepared.

Over 3,000 spacimens were added to the eollection of fossils in 1RO,
many being of great interest.

Ter Mereoronoaican DEranrvest.

The Abbassiyeh Observatory was transferred 1o Captain Lyons'
charge, in February 1800, All the instrments have been repaired, and
some veplweed by new ones.  Self-registering  Thermometers  and
Anemometers have been set up, and a Recording Barometer orderad,
s0 its to make o commencement of meteorological records in 1900,
A Milne’s Seismograph. for recording earth tremors, has been installed
and has worked well,  The Observatory clock was taken to England
for cleaning, and in order to bave electric eontacts fitted to 6. 1t was
tried at Greenwich Observatory and, being  Found satisfuctory, was
returned to Egypr and wounted as o Standard Mean-Time elock at
the Observatory. By Junuaey 1900, it was automatically transmitting
hourly signald to the eentral Telegrapl station in Cairo. As soon ns
the necessary connections are made by the Telegraph Administration,
it will be }m:--uhle to drop Time- Balls at Port-Snid, Alexandria and
Suez. The whole of the instruments have been under the charge of

Mr. E. Wade, M.A.

Tar Caesmicarn LaBoraTony.

During the year 1890, 122 samples of rocks, ores, ete, were
examined by the Government ural vst, Mr. Al Lueas. A small labora-
tory has Dbeen built and fitted up by the Ministey of Palilic Works,
where samples of building materials, ete., can be examined.
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It is impossible to exaggerate the good services rendered to Egvpt,
andd to Seience, by Captain Lyons.  He has organized and worked the
different branches of his Service with marked ability, He is gradually
collecting round him a very competent staff of scientific men, each
expert in his own particular line,

IV..THE TECHNICAL SERVICE.

Again, Mobamed Bey Anis, the very capable Director of this Service,
has an excellent record to show for his year's work.
The expenditure in 1899 was as follows :—
£E. Mill
5,466 840
. 2092 572
. 5lE 63

Permmnent Staff . . . . .
Temporary Staff . . . . .
tieneral Expenditore . . .
Materiuls und Plant » . . .
New Works .70 . & o .

9 85
4,788 121
Total . « ZLE13474 053

|
% & ® &

-

The above does not include the expenditure incurred by the Govern-
ment Arsennl.  This is a self-supporting institution, and its work will
b ailluidedd to later on.

As T mentioned last vear, the title of * New Works” in the above
list of expemlitnee is o misnomer.  The sum in question represents,
for the greater part, the expenditure upon repairs to the Government
stesmers, sud the cost of working them.  The following is the distri-
bution of the charges :

LE.  Mill.

Cost of working Bteamers -~ & « o0 & W . 4 . 1T Rl0
Repairs and Maintenanee of ditto. + « & . . . 2821 100
Petty Expenzes « « « ¢ « v o R 5% 61y

—_—

Total . . EEA478% 197

Tae GOVERSMEST ARSENAL.

The total output of work smounted in value to £E.25,283,
This is distributed ns follows ;—

i
Public Works Department . = o & . . o o ., 11;{11;7
OUther Govirnment  Departments o Sl ey eIl
Army of Upcupation 0 =« =« + + = » . = 316
Private Indindmale & o O 2 @& W onl D . L o S St
Unet-of tonl- el oo, . + o) o 0 & W s el b ll..ll

Total . . £E33333



The cost of all kinds of ron-work was inereased l.‘unﬁh]iemm}' n
1899, owing to the rise in the price of conl.  Anis Bey, in his attached
report, gives details as to the different rates at which work has been
turned out, The Government Steamers are repaived in the arsenal.
A new hull was bailt for one of these, and » steamer belonging to the
Ministry of Interior was purchased for LE700. Two new barges
were comumenced, A new sawing muchine and roller were erected in
the fitting shops. The value of materials bonght by the arsenal in
1809 was £E.14.130, OF this LEAT0 represents the value of
waterinls purchased i Earope, and the balance that bonght from local
merchants,  £155,140 was paid for labour,

REGISTRATION AND SUPERVISION OF STEaM ENaises,

Progress has been made towards improving the 1IIIHIiI‘iHr:It"hlI'.\' stite
of the existing law regarding Engine Supervision and registration. to
which allusion was mwade in my lnst yeur's Report.  The Commission
uppointed for the revision of its clanses presented its report in 1809,
The smended law has been approved by the Legislative Couneil and
now only awaits the mtifieation of the Mixed Courts,®

Armed with this new law, the Serviee will be able to do something
towards removing the dangers to which the Publie is at present linhle
from the unlicenced and unsupervised steam Engines in the towns of
Egypr.

In 1899, 169 lieences were granted for Engines, 16 of which were
for gas and oil Engines,

147 Boilers were examined and tested.  Of these 32 did not [rass
the required tests for safety.

218 visits of inspection were mde by the officer of the Serviee,

To show how difficult it i= to enforee the penalties of the law, at
present, it may be mentioned that, eut of thirty-one actions brought
by the Govermment against persons working Lulrnu* in o dangerous
state, filteen resulted in aoquittals, and, in tlu- other twenty-one eases,
the fine imposed amounted only to o few plastres,

Three boiler explosions oectrred in the course of the vear, each
resulting in loss of life and injury to limb, -

lllirt'r five Licences were grauted for Irrigation Engines up to the
end of 1899; 781 have been delivered in all,

The fees obtained from the above last vear amounted to £1.525.

* This bk bessp olitnbeie] fo 30,

ot
-3
—
Ol
e



P+ Sp—

L UARRIES.

The control and licencing of all quarries now forms a portion of the
duties of the Technienl Service.

In 1894 the total fees realised were £E.1,789.200 mill.

The total number of licenees now stand.

Nd birenoss: e Forhlfe o 6 & 6l 6 Ger @ Cal b el & e 188
New liconoes; Lo Tor ten ¥oirs o . o . & & o « « = 439

Tue CexTrAL STORES,

Purchases, ete., for the year = £E1,051.634 mill, of this,
LEO1T 457 mill, was for instruments and cAlnp equipment.

Groods to the value of £F.1,691:635 mill, were delivered to ditferent
Departments,

Steff.

I have already had occasion to allude to the excellent manner in
which Anis Bey has controlled his Department,  He was ably assisted
in his work by Mr. Cecil Crawley, the Inspector of the Steam-Engine
ranch,  Mr. Henry Curtis’'s work at the Arvsenal (of which he is
in charge) was as usual excellent, and to him is in great measure due
the success attained by this establishment.

Y—THE MUSEUM AND ANTIQUITIES DEPARTMENT.

[n November 1899, Monsieur G. de Maspero took up the control of
this Service, a post which he had held some thirteen years previous.
- A 3 i " 1 “y - - -
I'he Egyptian hm-u;numnt liss much cavuse to congratulate it=elf in
having been able to induce Monsienr de Maspero to return to Eavpt.
His fame as an Egyptologist is world-wide and his powers of Adminis-
tration are very considerable. Already, the Department s felt the
benefit of his rule, and good progress may now be looked for in the
Serviee,

Monsieur de Maspero having so lately taken up the charee of the
. . . ' £ o
Service, his report of the year's work is necessarily little more than a
Simmary.
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The expenditure for the year upon the rvegilar budget was ns
follows:

£E. Mill
. . - :i‘].ET ﬂ i

s s o« o« s 2483 W

Permanent Staff. .
Temporary Staff. .

-
&
-
&
.
&

Genersl Expenditure . . . . . « . ., . . . 2533 998
Totul. . . Z£EI0144 958

£E. MMill

To thi=s mnst be added the vecsipts from the Tourist fond . L1000 052
Tholeitey to: Musem| o0 - L0 % sl % 4 s = a2 & BE 100

SaleobOlects. « + « & W . e W s e e ow s 386 TN

Total. « . £E3181 K72

The money realized from the three last sources does not appear in
the annual Budget, 1t is applied by the Museum Service towards the
maintenance, guardianship, ete., of the temples and monmments, aud
to the necessities of the Museum itself.  The expenditure is controlled
by a permanent Conmmittee, appointed by the Government for the pur-
pose.  To this body, the Director General submits his accounts anid
his proposed distribution of the expenditure for each year. The re-
ceipts from the Tourist Fund are applied solely o the maintensmee und
and repairs of the different monuments. Upon these £E.5.435.360 mill.
was expended in 1899, leaving a balance of LF.667.622 mill. to Iw
carried over to 1900,

The followmg are the chief items of interest in Monsienr de Musluu'u’.-:-
note - —

Karnak,

A most regrettable accident ocenrred in 18949,  On the 3rd Oectober,
as the flood was falling, eleven of the columns in the great ball suddenly
fell. The result was a complete ruin of that portion of the structure,
and three of the adjucent colnmns were so shaken as to be dangerons,
Steps were at once taken to minimise the danger, and Mr. Legmin was
charged with the task. The work of removing the dangerous columms
was emrried on in 1900, and a deseription of it does not rightl ¥ come
into a veport upon 1899, Tt is enongh to say, that it was a complete
success, and the greatest eredit is due to MM. Legrain and Ehrlich
who were charged with this difficult and dangerous job.

The cnuses of the accident are still more or less obseure, but it seems
almost certain that it was caused—first, by the insufficient and badly
constructed bases of the columns themselves; secondly, by the whole-
sale removal of the earth which surrounded these columns to & consi-
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derable height : lastly, by the rise in the river levels, and consequent
rise in the sob-soil water, which has taken place since this temple was
built.  The earth round the columns was removed because the salt
contained in it was gradually eating away the stone,  The only wonder,
ns regirds Karnak, is that the structure has lasted for so long a time.
The weight of the masonry iz excessive and is concentrated upon
certain small points; there is neither bond nor mortar in the joints, and
the =oil upon which it stands is in a condition of unstable equilibrimm.

The question as to what should be done is a very difficult one, and
will require much consideration.  Any attempt to rebuild these eolumns
would involve a very heavy expenditure. The most important thing
to do at present, is to try and so consolidate those remaining, as to
avert the risk of o similar catastrophe.  This alone will be a work of
immense difficulty and must involve a certain amount of risk to the
columns while in progress. The question is being carefully studied.
Meanwhile, it has been decided, for 1900, not to attempt to lower the
subsoil water by pumping, as has been the ease for some years, The
month of October, when the flood is subsiding, will be an anxious one,
s regards Karnak, for the Musenm Service.

Medinet Abow,

The work of restoration of this temple was completed in 1899, The
whole temple has been cleared of debriz and sarrounded by o wall,

I'uffz'r,r r:f the If.!lu_f,rg_

Monsieur Loret continued his researches for fresh tombs, He dis-
covered that of Thothmes T but it contained nothing but the sarco-

phisgus of the King. His mummy has been in the Gizeh Muzeum
sinee 1886,

Sakkaral,

Monsieur de Maspero has recommenced the plan of exploration which
he commenced here in 1886, He describes his proposed system of
working in his note. l

Many interesting objects were added to the Gizeh Museum, which
continues under the very eapable direction of Brugsch Bey,



Tur Musers Cararocue.

(rood progress has been made with this very important work. There
were several changes in the staff in 1899 : Dr. Schaefer replacing
Dr. Borchardt; Dr, Lange, Dr. Reisner; Monsienr Lacan, Monsieur
Chassinat ; and Mr. Edgar, Mr. Quibell. About one-third of this im-
portant work has now been printed. It will take very much longer
to complete than was anticipated, and will at the same time cost o much
larger sum of money than was estimated for.  When finally published,
few musenms in the world will possess such u register.

New Ixsrecrors ror THE Musevm Service.

Two new posts were created in 1899 in the shape of two English
Inspectors. They were filled by Mr, Quibell and Mr. Howard Carter,
both of them Egyptologists of renown.  Their work consists in looking
after the monuments in the provinees,

Tar Cextrar OFFICE,
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The expenditure charged to this head is the
Table 1 of this Report.
The following iz the distribution :—

item given in

£F. Mill
« 25875 OnY
1714 391
« 454 992
«  Laid 253
« Dau3 3l
. B5TE 456

Totala . . LEZ0GIL 763
The only items requiring explanation are Nos. 5 and 6.

(1) Permanent Sinff . .
52} Tempornry Stalf .
3 Genernl Expenses . .
{(4) Materinls, Furniture, ote.
(8) Neow Works. . . .
(6) Nile Reservoirs. . .

L & - LI | L
- & & @ L

-

=
-
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-
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L L e T
S I R
A W w

As was explained last year, the item for “New Works" under
central office charges, represents expenditure outside the regular Budget
subhends, and also the sums granted by the Ministry from the General
Reserve for works carried out by other Administrations.

The following is the detail :—
¥E, Mill

The Alexandvin Pags: v & o0 % s % 50 % 5w » 150 =
Balary of Inspector for the Cairo Tramways. . « . . 20 =
(Cairo Opera House Subverition and Staff, . o . o . 7352 885
Mamtenanceofnbove: o & & 4 & = o -4 w s I8 52K
Arabh Monuments « & « « v & & « 5 & o+ = W30 980

Total. . . LE2192 393
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As regards No. 6, which refers to expenditure upon certain neces-
sary works in connection with the Reservoirs, not eoming within the
limits of the contract, the mistake, wade in 1898, has been repented
in 1899, viz., the expenditire lias been included in the central office
charges, instead of being charged against the Irrigntion Budget. The
cause of this is, that the Budget is printed and published in November
of each year, at which time it is difficult to make an estimate for the
supplementary works that will be required for the Reservoirs in the
vewr following.  The matter is not of much importanee, but it would

be more regular were this expenditure to be included in that of the
Irrigation Serviee,

Tue Cextran Ovrice STAFF.

Monsieur Barois, the Secretary General, was promoted in January
1895, to the post of Administrator of the Government Railways.
During the years in which we have worked together, Monsieur Barois
has always piven me the most valuable help and assistance.  His place
hus been filled by Monsieur Nicour Bey, who was for vears Engineer
in Chief of the Ruilways, and who possesses a very high training as
an Engineer.

I agnin acknowledge the services rendered by Farid Bey Babazogli,
Chef du Service Administratif. They have been invaluable, and it i=
enfirely due to himi that the immense mass of correspondence, ete.,
which passes annually through the offices of this Ministry has been
smoothly and regularly carried on.

In the Arabic Office, my own clerk, Abdul-Kerim Effendi has
rendered much assistance.

M. Olivier Bey has been of sreat use to me in preparing the figures
tor this report.

W. E. GARSTIN,

Under Secretary of State

Jor Public Works.
Uniro, 10th Julv, 1500,
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ADMINISTRATION REPORT OF THE IRRIGATION DEPARTMENT
IN UPPER EGYPT, 1899.

PART L

IRRIGATION AND DRAINAGE.

Bremoy L—THE NILE.

At the commencement of the year, the level of the river at Aswan At Aswan.
was 0°39 metre above the average of the 20 years, 1873 to 1892, and
remained well above during January, February, March and April and
was still above on the 10th June, when it fell below for a few days,
but from the 18th to 24th June it again rose slightly above. From
the 24th June to the end of the year it was very much below the
I.I.Tf_"l'['lgf_'.

The average lowest gauge is R.L.8501 (1 p. 14 k.) and oceurs on
the 26th May: in 1899 the lowest gauge was R.L.85°15 (1 p. 20 k.)
on the 1st June.

On the 1st June the gauge was 009 metre higher than the average,
while on the first day of each of the following months (July, August
and September) it was respectively 043, 1'76 and 1'35 metres lower.
The rise commenced on the 2nd June very slightly, and between that
date and the 1st July there was o total rise of 0054 metre after the usual
Huctustions ; on the 2nd July the real rise commenced, and continued
slowly, with exception of two days in July. till the 15th August. After
the 15th August there was a fall during four days of 4 kirats, then the
level for the next four days was steady at about 12 pics: from the 23rd
Angust it rose again, and with the exception of a check from the 25th
August to the 1st September, the rise continued till the 4th September
when the maximum 13 p. 22 k or R.L.O167 was reached, which is
1:23 metres below the average.  After the 4th September the river fell
very rapidly till the end of the year, there being only one small rise of
9 kirats from the 18th to 21st September,
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On the 815t December, the gauge was 1°75 metres below the average,
and the year 1900 starts with the river at Aswan 217 metres lower
than on the 1st January 1899,

Briefly, the Nile was sbove the average thronghout the summer
months, and the rise was irly early, but slight. The breaksin the rise
at the end of June and July and in the middle of August were bad,
whilst throughout the flood the levels were extraordinarily low. The
fall commenced very early in September snd was tnprecedentedly
continuous and rapid till the end of the year, when the level was 1:75
metres below the average.

The following statement shows the averuge of the duily guuge readings
it the head of the ﬂﬂ'ﬂl:imi}'uh Canal during the summer months of
1899 and eight typieal yeurs:—

e — —_— — — — —— ————— s—
AVERAGE DALY READINGS AT ASviT DEnrNG =
Vi Nuture of
Emmmer Levels
April) Muy, P TR duly,
1800 16 +50) 4501 1547 ii=52 ”ig_lr.
1807 4604 4570 45 66 16 * 80 do.
1834 617 450G 4550 =48 {lq+
1885 4552 4513 Li*57 47425 Fuir,
1514 4526 45 4308 4913 do.
j EL 4557 45 19 45408 4577 Liow.
1808 4542 4509 4490 45+5%1 ilo,
(ELH 99 75 4457 156 Vory low.
1862 45724 44-77 44-58 4555 do.

ﬁﬁ%

The statement shows that the simmmer levels of the river in 1899
were higher than those of the high year 1897 during April and May,
but lower in June and July.

With the exception of the slow vise in J uly, the year 1899 may Fairly
he considered a5 good during the summer months,

The lowest mange recorded at Asyut during 1899 was R.1,. 4532 on
the 10th June, bring 030 metre higher than that of the previous year
which oceurred sixteen days later.

From the 10th June to the 10th July there was only a rise of 060
metre, but from the Intter dute the real rise commenced, and eontinued,
with a short break from the 19th to 25th August, till the maximum
was reached on the 10th September,

The maximum level attained was R. L. 50064 which is exactly 2
metres lower than the maximum of the Previous yewr,
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The following statement gives the lowest pnd higthest levels recorded Gause a the

; Ist Caturnot.
above and below the 1st Catarnct during the past three Vears :—
E o Iy 1854
SITE
Lowrsy | Hiwhist |Ifwenen ] Lowess | Highesr | Diferenes | Taowest Mghest | I0Mer o
Ll Ml L Bk TR L A il B.L.
il . . UleGE | 4T LT Hi T4 [CTRT Bt Wi T HTiK} ¥
Asvnn . Lk S e T T=18 | 8474 Dbt L a5ln | al-a7 ti=atk
D nos 4+ B-15 2y e avid =44 3] G4 [

The following statement gives the lowest and highest levels recorded Gutiged a8
on the different river ganges south of the 1si Cataract during the past Hutta
three years:

1B9T I il 1&bi
Srric
Lowist | Histusa |Diffierener | Lowesd | Highost | Ditmoeemen | Lomes Mlgtiest | DM Fanmn
BT Mutres Alriree Movpie Mitrns Meirs Waikyms Mt rms Mitrs
Haltw . ., 1 *Hik B o1l 1=k B2 L | L4l ﬁ-:lu'} Lede
Kermu . . | 4l 567 §ri6y (=8 647 T tiT s T W2

During the previous vear a gange was fixed ot Khartum  and Owege st
readings recorded from the 15th Septemiber to the end of November s T
readings were restuned at the end of April 1899 and have been recorded
thronghout the rest of the year,

The lowest gange reading was (-24 on the Sth Muy, and the highest
537 on the 20th August, the total rise being thus 513 metres,

Seeriox IL—SUMMER IRRIGATION.

The volumes entering and utilized in the Ibrahimiyali Canal during
the summer months of the last six vears, and the Jow years 1889 and
1892 are given below in cubic metres per second, together w
dates of the complete closure of the Deirut eseape i—

ith the

Arnn, May Jrse Uinie of
r Copdede gl
YEAR. Discharge | Dischargs | Dischorgo Pircharee | DNeohares Discliarms : 1;:'-“"[ 5
it Bl i liesl it hieol utifieml. nt hesael. ntilireal, Dttt T
1884 471 471 a2'h d2°5 264 2644 | 15th Fab,
1882 484 48 4 a36+1 TRl | rlod hET il B Oth My reli,
1894 | 651 | Ga*1 | S84 | 383 | 568 | 56°8 | 16th Mareh,
1805 | 131-2 -2 4201 L. Tk 817 817 12th May.
180G | LiN-2 A2 i a7 GG 6 | 16th April,
1897 | a4 [ 811 [210049  8ied | s2e8 | 83e8 | 17gl Mo
1898 | 62-7 627 a5 505 i7+3 473 | 26th Muarch.
a0 | 1451 i3 123+5 1184 &340 B0 | st June,

1
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The discharge utilized varies with the discharge availuble, and, after
the complete closure of the Deirnt eseape. the whole of the available

discharge is utilized.

It will be seen from the above statement that the discharges of 1899
are higher than those of any other year of the last decade ; they ave
due, to a great extent, to the very much improved seetion of the Thra-
himiyah Canal, which was the cleanest on record, and necessitates the
stallest quantity of dredging that has ever been done.

The irrigation throughout the summer was carried on without the
slightest difficulty; in the Asyut, Minia and Beni Suef Provinces
rotations were enforced, more as a safeguard against a late vise than
on aecount of any acrual necessity ; in the Fayum no rotations were

enforeed,

The usual rule was followed of giving to the Babr Yusuf at Deirut
ane-fourth of the discharge of the [brahimivah Canal at Deiput plus
100,000 cubic metres,

The lowest discharges of the Bahr Yusuf below Lahun recorded i
each of the four vears of high and four yeurs of low supply are as

follows :

DrsudARGE % CUBIC METRES TER 21 AoURE.
Yean,

High Yours, Low Yiurs.
185K} 2ith Jane, 1,163,400 —
1544 - 2l July, 14 33124
1847 15th June, 2208067 =
| 84 Znd July, 1,620,885 =
18K Tk o ui}r. L 876,261 _
1804 - 0,087
1302 —_ L
18491 = G5 0

The discharges during the summer months

fis ru“u‘.'l.'.-s:'—

Yrean 18983,

of 1898 and 1899 are

Dare

Discharge in cobic metros per

U honrs « o« 4

Apreil 158, Muy 17th,

—_—

Jame 18k,

duly Sud. | July 1o,

2,050,651 2,451,170 LAt 325 Los 124]2 L H B

—_—
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Yranr 13949,

- -
DaTe. April 15th.| Moy 17tk | il | July 1t | July 17k,
Dhschurge in cubic metres per ) _
AHhours o . 4 . . o [H228456(2 070,250 1 4755201190101 7{2,337 467
L 163408

The area of summer crops in the Fayum during 1899 is, according
to the figures supplied by the Chief Engineer, 54,476 feddans, which
required 1,361,900 cubic metres per 24 hours, allowing 25 metres cube
per feddan ; it is, therefore, evident from the above statement that the
supply was sofficient, except for a few days before the 25th June, for
all requirements: on the 25th June the rise in the river was felt at
Lahun, and from that date the supply increased, o that rotations were
(uite nnnecessary.

As noted in last year's Report the Fayum flood supply has been in-
creased by the consmruction of the regulstor and lock at Hawaret El
Makta and the removal of the stone “sadds” which formerly existed in
the channel of the Bahr Yusuf; the cultivated area, however, has
increased in a much greater proportion than the supply, and measures
should be at once taken to ensure a suflicient supply of red water for the
whole cultivated aren.

The cultivated area may be taken as 330,000 feddans, which require,
at the rate of 30 cubie metres per feddan per diem, 114 cubic metres
per second ; the maximum Hood discharee at present i= 8,000,000 eubic
metres per diem, or 92 cubic metres per second.  Means, therefore,
should be devised for increasing the supply by 22 cubic metres per
second ; the question is heing studied, but the most Bllﬁifﬂl_"ﬂ_‘nl‘"l{ method
would seem to be to construct & new channel, taking ont from the Bahr
Yusuf above the Lahun regulator, to supply the Gharak and Nezlah
Canals ; and thus leave the existing channel of the Bahre Yusuf for the
food supply of the rest of the canals of the Provinee. When once
this new channel has been made, some of the existing canals can be
remodelled, and sufficient water passed down them for all purposes,

In the Asyut, Minia and Beni Suef Provinees rotations were com-
menced on the 1st June, and were continued till the 17ch July, whilst
in the Fayum, as stated above, no rotutions were necessary, ;dthuug}l
notices were issued that they might be enforced at any time, if found
HECessary.

Rtations.



The Cotton
Crop.,
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No difficulty wus experienced in working the rotations in the three
Provinees of the Nile valley proper,

The arens under cotton, irrigated by the Ibrahimiyah Canal, in the
past four yvears are ns follows :—

In18% .« « & & « * & &
THA8s = .= P emus

InI898 o = o s <l & 0
ANy oo W e v om

75,18 feddans.

0,696 "
TOD,O05 z

WHYLERT =

The following statement which has been furnished by Mr. Wakehan,
agent of Messrs. Carver Brothers in Upper Egvpt, shows the out-tarn
of the ginning factories in the different Provinees during the past
SEVENl Sensonsi—

OUTTras o KasNriss
PiaivisTe,

Rt Snmpen B Regann | Semson Bepsy | Beasan
[EDE-1E008 | TRiH-]R0E | 1SB0-1808 | 1an0-1207 | [597-1806 | THEE-1804 | 18E0-1 bio
Heni Saef . = B T2000Mr | LSOMNE ) TSR 000 | BTR 0 | L 000 A (W
Minia . - el LT HIRELL B2 UNNT | T 0 | TRA NN TA N Lk, (W)
Fuyoum, . ST TONNME | O0LER | ERRA00 | DRSO | DEROK | TAT000 | 170,000
Totnle, o o | JOO000 | SG0000 | [SE2 KK | Sug 000 | JE60 | 754,000 £14.000
= p—
Avirnge priov pee kintne. . T2 ) BT.165 ) BT, 2058 | PT35S | BT 162 | BT AES PT80S
— ————

The following statement gives the areas in feddans of cotton irrigated
from the Ibrahimiyal Capal in the different Provinees during the
past TWo Vears :

YEAR Asvul Minks, Benl Suef, Fiswiitm, Toral.
IS0 21535 19580 26,253 Gl.ad7 LIHLEHDG
1H90 1,574 HLATH 2BITT 4, Lt 0,887

The ares under cotion was less than in the previous year, being
4,000 and 5,000 feddans less respectively in the Beni Suef and Fayum
Provinees : this falling off was due to the very low prices riling in the
previous years, The out-turn was good.
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The following statement gives the quantities of cane erushed in the  Sigeane
chief factories in Upper Egypt and the out-turn of No. 1 sugar during
the past four seasons :—

Brapos 1RLEDT Spagan [EES-HH Spason TEHE-10 Sulisny  PEMG-TIHM
= = - E B
Faoiniiiigs: E®m " Eg ES i
Ciakur =2 |2 Dl =5 = Thnins Extin =
ertialmd U B | eriashssd L E | ernelnid il E
62 | F gz | & £
= Lol = = 3
Kuivtars | Katitnrs Knitars | Kanlas Kanmrs | Kantars Kanlars | Kanlurs

Philes Bombely oo.oo o [ESEISTIR] 1 An ana] pord [l eTe tdal ) 230 570 AR eN0 R B OIS REN ] e LLDADES | L3a RAn] Al
Dafre Sultan Paslia .| - SaTdes] saben| oel] adihel) masie] 1]  4TERLE) C4RERN] @] MeAET)  GRUNC] U3
Bocjétd Oépecile dea
Rucreckes e i |
Hnltr.u-kﬂ'llh A fowsas] avsssd| Tora] SopEEpul dhd eS| 0| GESoAI] &01EEL GG} 3GTIETE] BIAALN) TR

Egypiian Sogur and
}?:mt{hlmurw. . - - -- — — — R0 BSR)  anEns) 0] BOLANE]  wlnoe) neg

el Kowmnh o o o & dienn]  miike] Bl T, (L RTTTY N s xi i - Trd ST [T |

Totold Katrbars, | 2001055 | 24T, poe] Jup g es ge] | ANSATT] B2 el ao7 (00000 TR0) trh] o] Ben 10E) §ins 0] e

The areas in feddans under sugar-cane irrigated from the Thrahimivah
Canal in the different Provinees doving the past two years are gs
follows :— T

YEam Asynt. Minin Funl Sunf. Frynnu Toral
150 0880 45,532 3383 854 £
1804 4T3 iR 7,082 GT7 Glkil

In the Asyut and Minia Provinees the areas of 1899 arve mther Jess
than those of the previons year, while in the Beni Suef Provinee there
12 an inerease of nearly 2,000 feddans, which partly veplaces the redue-
tion of 4,000 feddans under cotton in that provinee,

Iu the Asyut Provinee the Beni Korrah Factory belonging to Mr,
Wisn resumed working after being closed for a year,

[n Middle Egypt the crop was fairly good both in guantity and
out-turn, but in the Keneh and Girga Provines the qnantity of
eane produced per feddan was lower than usaal owimg to the very low
flood.
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Borghm or The following statement gives the aress of summer dursh or *Qedi™
LT R & . & 4 -
ovown in the basins of the different Provinces during the year:

ALEAS [N FEDDANS I8 THE DIFFERENT I'ROVISUEE.

ERAR Asyul Anvud il
Aswi, K onarhi. Uiiren. Rt wiirkh Minda, eni Buef.] ToTan

1800 aun | 2aam | 20084 | 10,050 RAT2| G450 | 7072 | BT.T66

The area of this most important crop is steadily increasing, especially
in the provinees of Girga and Keneh. The increase in area in 1899 is
a little more than 8 % over the area in the previous year.,

The out-turn was good.

f;:k::ru;:ii“ Owing to the very low lévels of the river during the flood, a very
large aren of Nabari was planted on the Sabels ™ and Hoshahs of the
Southern Provinees : it is estimated that the area in the 5th Circle and
Girga Directorate was 155,000 feddans. The whole of this aren was
irrigmted either from the river or adjoining basins, and owing to the
special measures taken, the whole crop-was saved, with the exception
of o few hundred feddans ; the out-turn was very good.

In spite of the low flood, and the consequent want of good irriga-
tion, the winter crops are excellent, and the out-turn promises to
be very good: the climatic conditions have made up for the poor
irrigation.

Daty of water.  The total area of summer crops irrigated by the Ibrahimiyah
Canal, secording to the figures furnished by the Chief Engineers, is as
Follows :—

25008 Fedduns,
i, 056 =
33,118 B
5476 o

——— e

Total. .0 70008 fedduns.

In the Asyut Provines
w Minia . .0 .
w Beni Suef . .
w Fmyum.. .

@ o & oa
& " 8w
- . & @
B oW
B ® & @

At the time of the commencement of the rotations in June, the
discharge of the Irahimiyah Canal was 5,716,224 cubic metres per
twenty-four bours. thus giving on the ubove aren, o duty of 31°8 cubic
wetres per feddan.
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The lowest recorded discharges during the veur are a5 follows :—

Hrahimiyah Canal.

Above Deirut . . . . . . 4,516,128 cubic metres per 24 hours.
Below Deirnt . . . . . . 1992384

Below Mugagah . . . . . 825120

" 5 - | ” n

Lad bal LL] - e

YVusupi Canal,

Below Lahun . . &+ . o o« LIGARA00 colie mitres per 24 hours,

Taking the above areas in the different provinees we have the duty
of water in each groap, as follows :—

(1) Asyor, Minin, Beni-Boef and the
ayum together. . . « o« 25 cubic metros per feddan

2) Minin nud Beni-Suef tugt*lhvlr + o i -~ \ ..
3} Bemi=Soel alone < & & . o 0 2400 L % a -
(4) Fuyoum.. . . . . @« o« . . 29%0%

. 23 s

Owing to the high supply available these figures are above thosse of

the previous year, except in group (2) where the high duty is not
casily explained.

Fromox HL—FLOOD IRRTIGATION.

As a separate * Report on the Low Nile of 1808, giving details of
the Flood Irrigation in the different systems of basins, will be sub-
mitted, it is only necessary in this Report to record the main operations;

wiy one wishing for further information ean refer to the detailed
Report.

The levels of the Nile at Cuiro have been recorded in the Public fesenst
Waorks Ministry thronghout the past 100 years, there is no record of th ot
the Nile gauge at Aswan enrlier than the year 1869, :

In 1877 oceurved the worst flood ever known ; after an interval
of eleven vears, a bad flood vecureed in 1888, upon the levels of which
were based the ealeulstions for the “Sharaki™ works desizmed and
constructed by Colonel Ross; after another interval of 11 yvears the
flood of 1899 has oceorrad, worss throughout than that of iHRH, and
as bad us, if not worse than, that of 1877.

In connection with the *Sharaki Works" Colonel Ross considerad
the actunl duration of a flood to be 40 dayvs, or 16 in Angust and 24 in
September ; in years of low flosxl, however, the * sarf™ .U[-L'mtiﬂuu‘ on
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which the busin irrigation so largely depends, are affected by the levels
of the viver till the end of October, so that in comparing the floods of
different years, a much longer period muost be considered.

After n study of the operations of 1885, and the sctual exp?n&nee
of those of 1899, the following statement has been prepared, giving a
camparison between the Iuwls at Aswan of the three bad years, of
which there are secumte recards, the Nile valley being divided into two

sections at Sohag town:—

LabGEs TS THE YEARS
AT AswaX.
1877, 1586, 1RER,
Pive Kirnts.| Pies: Kimia| Pios. Bimgs
Muximume. % o « & = & & & = 14 10 14 16 1 22
olonel Ii:m- meun of 40days. o . 2 23 3. 22 13 —
Meun for irvieation south of Submg, llth
Augnst o 1th October ivelusive . . @ 13 13 15 12 17
Menn for irrieation north of Suhag, li.hh
Augnst 1o Ml Detoberinelosive « o . 12 B 12 23 12 1

From the above statement it will be seen that although the maximum
ounge in 1899 was 12 Kirats higher than in 1877, yet t the mean gauge
for for ty days wasonly 1 kivat higher, while for the irrigation operntions
of the whole flood in the basins south and north of Suhag town the
mean gauges were 2 kirats and 8 Kirats lower respectively in 1899
than in 1877,

The nccompanying diagram shows the Aswan gauges for the years
1877, 1888 and 1899, as well as the mean gauges of twenty years.

Compared with the previous low floods, the extremely bad features
of the 1899 flood were:

(@) The fall which took place after the 15th August and the very
laow levels between that date and the 25th August, w erehv
the sowing of the *Nabari™ was much n*mrtled and the
cultivators grestly discouraged by the extea lift necessary on
their shadoofs, ‘

(b ) The continned and unprecedentedly rapid full from the 20th
September to the end of October, rendering the “surf”
operations very complicated and necessitating special measures
for the irrigation of the extensive areas of = Nabari ™ on the
aahels and higher parts of the basins.

Opeliig of i T the dth ff'r'rr'fr..—-{h-l.lm'ﬂll}‘. thie Iutr:-:-i.m-} were opened on the 10th
banina. August, but some, in which the = Qedi™ still remained, were delayed
till from the 12th o the 15th August, i
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In the Aswan District the feeders of the Khattarn and Eglit hasins
did not run until the 24th August, on account of the low levels of the
river.

In the (virga Directorate—UOnly a few of the baxins were opened
on the 10th August on account of the Qedi erop: generally, the most
of the basing were opened between the 12th and 15th August,

In the 4th Civele—All the basins were apened on the 10th August,
but, owing to the low levels of the river, water did ot enter the hasins
till between the 15th and 17th August.

Even ina year of low flood, when it is important to open the basins
parly in order to get as much water into them us possible, there is Tittle
hope of being able to do so till from the 12th to 15th Angost in the
Southern Provinees, owing to the extensive areas of “edi™ erops.

The regulators in the Sambud salibah were fully opened in order Belation
to deaw the water of the Damrniyah Canal into the Beni Himel West n}_h lvele woit
basin, but no water reached the regulators. ns the hranches of the Direstorale,
Damraniyah Canal are not connected with the low channels of the
Samhnud basin,  As a busin feeder the Damranivah Canal is nseless,
under existing conditions, in years of very low flood : it simply acts ax
a “Sahel” canal for the “Nobari.” The chiannels of the branches
must be continued as far as the Sambhud salibah, and o chanmel nlso
made through the Beni Himel West basiu,

The regulators in the Beni Smid salibah and the Gebel  Asvut Regulation
r i hepween the

vegulator were kept fully opened from the commencernent of the flood, Gire

and as much water as possible passed northwands. Regulation was :2:.’]“';'1':“'“

not commenced on the Gebel Asyut bridge mntil the 15th September, Gt

when it was necessary to fill Hod Zannur, and keep it as o PESEFVOIY

for the northern basins, owing to the cosure of the Sohagiyah Canal

on the 19th September for the purpose of making the “Sadd ™ at

Talihat. In fact, up to the time of the closure of the Soha ivall Canal

the whole of the water of that canal was allowed to pass into Hod

Zannar and the northern basins. It may be noted that the masonry

cills of the Tissa regulator of the Beni Smii salibah were reinovied

from five of the bays before the Hood ; moreover, the Mahgur

Mangabad regulator, which had been used for sowe years us 4 feeder

from the Ibrahimivah Canal, was incorporated with the Mallah salibah,

thus giving more waterway for the passage of the Sehagivah Canal

Waler.
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The regulators in the Kosheshah salibsh and the El-Komj bridge in
Riquah salibah were left open from the commencement of the flood
till the 5th September, when the El-Komi Regulator was closed and
water commenced to be stored in Hod Riggah. 1t was then arranged
that, for the purpose of irrigating the “Nabari Hoshahs™ in the Gizeh
Province, the Hod Rigquh shonld be considered as belonging to the
Gizeh basins, and the El-Komi regulator thus became under the control
of the Inspector of the 3rd Cirele, till the commencement of the arrival
of the “sarf™ waters of the southern basing in Hod Kosheshah on the
4th November, when the [nspector, 4th Cirele, took charge of the
El-Komi regulator and commenced regulation on it until it was com-
pletely closed on the 9th November. On the 19th November the
El-Komi regulutor was f ully opened to complete the irrigation of the
(+izeh Provinee,

As it was evident from the southern gauges that the river at Aswan
wonld not reach the level of 13 cuhbits on the 15th August, the M inistry
declared a * Low Nile ™ by telearam on the 14th August, according to
the rules laid down by Colonel Ross. The declaration was immediately
mate by telegram to the Mudirs of the Provinces and the Inspectors
of the Circles, by whom it was transmitted to their respective staffs,
The * Low Nile Distribution ™ was put in force, aml the cultivators
warned to sow “ Nabari " as much as possible on the “Sahels™ and
higher portions of the hasins: all proprietors of pumping stations on
the river were also warned that pumping would have to be continued
for the irrigation of their summer CrOps.

I conmection with the pumping concessions  granted to the Sugar
Companies at Nag Humadi and Baliana. difficulties arose in August
regarding the passage of the pump water into the public channels.
According to the terms of the concessions, the public channels can
only be used by the Companies up to the time of the entry of the food
water into them: in 1899, however, owing to the very low levels of
the flood, it was impossible to give free-low irrigation to the summer
crops along these channels, and consequently
obtained from the Ministry allowing the passage of the pumnp water
o the channels throughout the flood, subject to the condition that
any vultivator was free to take water without payment, even when the
channels were filled with pump water,

special permission was

In the 5th Cirele—As far as the levels would allow, the filling was
carried outaceording to Colonel Ross's rules for * Low Nile Distribution™;
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none of the basing, however, were filled, and the quantity of water
which entered them was so small that very little use could be made of
the *sarf" water by passing it on [rom system to systew.
In the following hasins large arens were left unirrigated, viz:—
In the Bayadiyah system, the Ashshi East and West basins,
unirrigated avea 6,000 feddans,
In the Shanhurivah system, the Qift East and West basins,
unirrigated area 16,000 feddans,
In the Ghilasi system, the Samata, Dishna snd Hamad basins,
unirrigated area 17,000 feddans,
In the Sahil Farshut system, the Hew, Ragaiq and Samhud basins,
unirrigated area 18,000 feddans.
Nothing short of a barrge across the river near Gebelen will enable
these basins to be filled in a very low flood.

In the Girga Directorate—The filling of the basins was carried out
according to Colonel Ross’s rules for * Low Nile Distribution,” and the
reservoir hasins of the different systems were fairly well filled before
the “sarf”: the rest of the basins were filled at the time of “sarf” by
passing water on from basin to basin and system to system. With the
exception of the Khivam and Akhmin systems, which must always
suffer in low Hoods, and the southern part of the South Subng system,
in which there were vespectively wmirrigated areas of 11,000, 10,000
and 20,000 feddans, the rest of the systems were irrigated, though, in
many cases, the water remained only a very short time on the land.

In the North Suhag system, more than 40,000 feddans were rigated
by the construction of the “sadd™ in the Sohagivah Canal at Talibat,

In the 4th Cirele—With the exception of a few small basins in the
Minia Provinee, none of the basins in the Asvut, Minin and Beni Suef
Provinces were filled until the time of *sarf.”

The Asyut basins were filled during the “sarf™ operntions by means
of passing on the Sohagiyah Cansl water from basin to basin ; the
Minia and Beni Suef basins by creating an artificial wave on the Babr
Yusuf,

The basins between the Theanhimivah Canal and the river in the Asyut
Province were only partially filled: the greater part of the southern
basins being left unirrigated.

Although in many enses, especially in the Asyut Province, the water
only remained on the land a short time, yet. speaking generally, the
basins were fuirly well irvigated during the “sarf ™ operations,
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It many be noted that the construction of the Asyut Barrage will, in
future low vears, greatly fucilitate the filling of these husins, as the

level at the head of the Thrahimiyah Canal will be mised by regulation
i the hni’rugr.

Sedid at Talihat—1In the low Hood of 1888 g “sadd " was constructed
in the Sohagivah Canal. near the village of Talihat, for the irrigation
of the hasins in the Tahta and Tima Districts of the Girgn Provinee ;
during their * Sharaki™ Mission in Upper Egypt H.E. Mohamed Zeky
Pashu, then Minister of Public Works, and My, Willcocks, then Inspector
of Irrigution, assisted at its construction. The difficulties of the task,
and the subsequent rejoicing over the completion of the “sadd” are
graphically deseribed by Sir Alfred Milner in his ook “England in
Eavpr.”

I 1899 the “sadd™ wus agnin made near the same site : the Inspector
Genernl and the Mudir, together with their respective staffs, quickly
cncampid at the site, constructed the “sadd™ in five days and rode awny
without any demonsteation.  The head of the Sohagivah Canal was
closed on the morning of the 19th September; on the 20th work was
commenced on the “sadd,” and completed on the 25th, On 24th and
23th the head was gradually re-opened, and by the morning of the 26th
was fully open,

Four thousand men were etployed, working night and day ; the
quantity of earthwork was 20,000 cubie metres, and the number of
sneks used 16,000,

The length of the “sadil” was 163 metres: the maximum head on
the *sadd™ was 400 metres.

After the completion of the irrigation of the basing on either side of
the Sohngiyali Canal, the “sadd" was eut on the morning of the 10th
Oetober, and the whole supply of the canal allowed to run into the
Beni Smid basin, the whole of which had become practically dry.

Inhis estiviate for the Shamki Works, Colonel Ross included £E.10,000
s the cost of a regalator of twenty drches of 3 metres in the Sohagiyah
Cannl to take the place of the “sadd.”  The regulator, however, was not
construeted on account of want of sufficient Fupds : the construction is
very necessary, the proluble cost being from £F.15.000 to L118,000,

In the ith Civeleg—The discharge of the most southern systems of
busins was commeneed on the 25th September on the west bank, and
ou the 26th September on the east bank of the river; and it was
originally arranged to pass the water on from basin to basin and
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system to system to the tail basing Samhnd and Hamad. Owing,
however, to the very rapid fall of the river, and the consequent daily
decreasing supplies in the eanals, in addition to the necessity of pro-
viding water for the irrigation of the “Nabari,” it was seen that the
small quantity of water which arrived at the tail basins of the southern
svstems was barely sufficient to recover the loss in evaporation and
suturation : it was therefore found necessary to discharge some of the
systems independently, without waiting for the “garf” water of the
upper systems, which was finally stored up and all used in irrigating
the * Nabari,”

The whole of the “sarf” operations were completed by the end of
October: no water - was ever eseaped into the river, and none was
available for passing on into the basins of the Girga Directorate.

In the Girga Divectorate.—The commencement and completion of
the “sarf™ of the different systenis were as follows :—

EYBTHM, Commmemenil, Clispngeletid.
Sonth8adhag . . « + . . 1=t October. 30th October.
North Sobag . . . . . . Hth Oetober. ath November,
Eﬂ%:::ﬂi:ﬂm‘ not ineluding Hod 1 17th Uetober, 12th November.
Ehivam . « + o s o » Tith October, 15th Oetober.
Akhmim. . . RIS Dl Oetiobwer. 2ird Detober.
Bhizindarins o =« 2 v o s 2dth Beptember. st October.
AEROIRY v o e ow B e 14th Oretobwer, #5th November.

It was originally intended to complete the irrigation of the Khiyam
system of basins by means of the water of the “surf™ of Hod Hamad: it
was found, however, that the water in that basin was not sufficient for
the land depending on it in the 5th Circle, and consequently the Khiyam
system, after waiting some time uselessly, had to be *sarfed” indepen-
dently of the 5th Cirele.  Similarly, it was intended to complete the
irrigation of Hods Beni Himel East and West by means of the *sarf”
water of Hod Samhud, this also was found impossible, as the levels in
Hod Samhud would not command the land in Hods Beni Himel.

Apart from this misealeulation, which it was impossible to foresee,
the “sarf™ operations were skilfully carried out, and the very most made
of the “sarf water.” The water did not remain long in some of the
basins, and the “sarf” of others was late, but on the whole the irviga-
tion was, considering the very low flood, quite satisfactory,
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Most of the unirrigated area in the Girga Province was in the Khiyam
and Akhmim systems and Hods Beni Himel East and West of the
South Subag system: the remainder was comparatively little.

Uwing to the construction of the Schagivah Canal “sadd™ at Talibar,
and for the purposes of irrigation and *sarf,” the Hod El-Zinnar was
connected with the Asynt-Delgawi chain of basins,

In the 4th Cirele—The commencement of the first and last “sarf”

operation, and the completion of the “sarf™ of the basins in the different
provinees were as follows :—

PROVIRCE Commanterment of End ol Completion of
e “Yaarf " ppemtinns Ssarf ™ operntions, *enrf”
:’t-‘i;}’ll* I U st October. 2at Uetolwr. Joth Oetaber,

FLITH . . . . .

238rd Cetober,
Bent Buef .,

ath Novembar,

ath November.,

_ 15th November.
Il December,

1tth December.

As stated above, the Hod Zinnar was connected with this system of
basins for the »sarf™ operations.

At the commencement of the discharge of this svstem, the condition
of the basins was gs follows :—

Asyut Provinee— Hod Zinnar was nearly full, having been kept as a
reservoir; the basing between Asyut and Delgawi, with the exception of
of Hod Muharrak, were very low, notwithstanding that the whole of the
Sohagiyah water had been passed into them, and stored up in Hods
Beni Rafi and Muharrak,

Hod Ashovnin was fairly full, but Tanuf, Tandah and Ttga were low ;

the Beni Khaled and Tunsh basins on the west of the Yusufi were
nearly empty.

Minia Provinee—~The Menbal basin was full, and the El-Qurn,
Tahawi, Deri and Mengatin basins nearly so: the Great Tanashawi
hasin was low : the Hods Bardanuhi and Garnusi very low, and Hod
Salagusi fairly full,

On the west of the Yusufi, the whole of the land was practically
unirrigated, and, as the level of the Bahr Yusuf was excecdingly low,

the general opinion of the proprictors and cultivators was that the
greater part would reroain * Sharnki.”

Beni: Suef Province—With the exception of Hod Nuerah, which
was fairly full, and a part of the new Bahabshin basin, the whole of



the hasins were exceedingly low ; on the west of the Yusufi also, the
land was nearly all unirvigated. As the time of “sarf” approached,
the cultivators were very nervous, and generally helieved that it wonld
be impossible to complete the irrigution.

In spite of the protests of the proprietors of land in the Hod Zinnar,
it was decided to commence the discharge as early as possible.

Asyut Province—On the 1st October, therefore, the “sarf™ operations
were commenced by opening fully the Gebel Asyut regulator on to
Hod Melluby, and as each basin was filled the water was passed on fo
the next, till it was finally collected in the Delgawi basin.

In spite of fully opening all the regulators, and making numerous
cuts in all the salibah banks, the Delgawi basin was not ready for
discharge until the 18th October.

Whilst the irrigation of the basins hetween Asyut and Delgawi was
being effected, the whole of the supply of the Ihrahimiyah Canal was
passed into the Yusufi Canal and the Delgawi basin by closing the rest
of the branches at Deirut on the 6th October, in order to help the
irrigation of the basins along the Yusufi valley, to fill up the chanuel
of the Yusufi as much as possible, and to assist in filling the great
Delmwi basin. Al the branches remained closed till the 26th October,
with the exception of the Deirutiyah Canal, which had to be opened
for two days to complete the irrigation of the Ashmunin basin.

On the 18th October the Delgawi escape was fully opened ; between
the 18th and 31st October the irrignt.i;m of the basins on both sides of
the Yusufi was completed and the basins immediately discharged on to
the Yusufi by means of their escapes and cuts in their Tarrads so as to
create s hirh a wave as possible.

The artificial wave, on which so much depended, was thus brought
to the southern limit of the Minia Provinee on the 21st October.

Minia Province— Before commencing the genernl -sarf” the fol-
lowing preliminary operations were earried out, viz. :
(a) On the 15th October, the Menbal basin, which had been
hrought to its T.R. level on the 18th October, was cut off
from the southern basins and discharged direct on to Hods
Bardanuhi and Garnusi; this measure, suggested by the
Chief Engineer, was taken in order to raise the levels of the
Bardanuhi and Garnosi basins which were extremely low,
and to avoid the great delny in the general “sarf™ which
would inevitubly oceur by depending on the Yusufi wave

only ; the result was very satisfactory.
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(b)Y Large euts were made in the southern ends of the Yusufi
 Tarrads of the Tanashawi and Bardanuhi basins on the
19th and 26th October respectively.

Un the evening of the 23rd October Hod Tanashawi was full, and
on the 24th the general “sarf " commenced by discharging this basin
on to the Yusufi by means of its masonry escapes and two cuts in the
Tarrad.  As each basin on the east bank became full, its water was
passed on to the next and, at the same time, cuts were made in the
Tarrad in order to create the necessary wave in the Yusufi itself, On
the west bank, similar operations were earried on, but it was necessary
to cut most of the Salibah banks in order to hasten the filling of the
basing, and discharge them on to the Yusufi simultaneously with those
on the enst bank.

It was this simultaneous discharge, which had only been rendered
possible by the new banks and masonry works constructed before the
fiood, that raised the level of the Bahr Yusuf sufficiently high opposite
the southern ends of the basins to complete their irrigation.

The “sarf " operations were completed on the morning of the 5th
November by the discharge of Hod Shenara,

The artificial wave was thus brought to the southern limit of the
Beni Suef Provinee at noon of the 5th November.

Beni Suef Province.—Before commencing the general “sarf,” a large
ent was made in the southern end of the Taread of Hod Sultani on the
28rd October, in order to allow the Yusufi water to enter the basin
Freely through it, as well as through the Mazurah regulator.

On the 5th November a cut was made in the Kom-el-Saiyda Saliba,
and the wave produced by the discharge water of the Minia Provinee,
entered the Sultani basin in great volume.  The irrigation of the basins
was then completed as far as possible, and on the 11th November the
Hods Nina Nuerah and Bahabshin were simultaneously discharged on
to the Yusufi and Hod Kosheshah by means of their regulators and
escapes and cuts in the Salibalis and Tarruds,

On the 17th November Hod Kosheshah was apened on to Hod
Riggak, and on the 19th November water was discharged on to the
Gizel basins by fully opening the El-Komi reculator and entiing
the Salibah bank. On the 26th November the discharge from the
Kosheshah escape commenced, and by the 2nd December it was fully
opened ; on the 2nd December the Attwab escape was also opened.

With the exception of about 6,000 feddans of high land in the
busins and on the west of the Yusufi, the irrigation in this province
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was satisfactorily completed, and ulthough the date of discharge of the
Kosheshah basin was very late, yet the crops are all very good.

The *sarl” operations in the 4th Circle thus occopied two full months,
ie. from the 1st October to the 2nd December, during which time the
irvigntion of the great Asyut-Kosheshah system of basins, extending
over a length of 360 kilometres and comprising an area of 530,010
feddans, was completed by a careful manipulation of the *surf " water,
and sufficient water was also brought down to its northern extremity to
complete the irrigation of the basins in the Gizeh Provinee, The
Sohagiyih Canal water, which leaves the Nile 490 kilometres south of
Cairo, was passad from system to system until it was discharged into
the Rosetta branch 30 kilometres north of Cairo.

The credit for this excsllent performance is due to the Chief
Engineers of 1st Section Asyut, Minia and Den Suef, especially the
two latter, in whose provinees the opsrations WeTe numerous sl
complicated.

Seeing that the levels of the river at the end of Oectober would be The Kosheshah
extraordinarily low, it was decided at the commencement of the :;l?.;,'"“
& garf " operations, that it would be nseless to attempt the creation of
an artificial wave in the river by the discharge of the Upper Egvpt
basing ; its effect wonld have been of no practical use either to the Fast
Gizeh basins or Lower Egypt. The Kosheshul escape was therefore
manipulutal without considering the effect which its discharge would
have on the river levels.

On the 15th August the river water passed into the basin through
the lower sluices : on the 9th September the lower sluices were closed,
the level of the water heing R.L. 24:17.  The basin was then allowed
to rise, but sufficient water had to be passed into Hod Rigqah to
supply the demands of the (3izeh Provinee. On reaching R.L. 2500
on the 5th October, it was decided to keep it af that level, and to pass
the surplus water on to the (iizeh basins through the Kosheshah
saliba regulators, On the Tth November the “sarf”™ water commenced
to arrive, and on the 10th November the Kosheshah saliba regulators
were closed.  On the 16th November the basin level was R.L. 2646,
or 30 centimetres below its T.R. level, and, as no further rise took

lace, on the 17th November the saliba regulators were opened on
to Hod Riggah.

It the middle of October the downstream cills of the upper platform
of the escape were raised to R.L. 24:30 =0 us to form a deeper sushion
of water for the gates to fall into, and also to reduce the hewd on the



==, 1 e

gates at the time of releasing them : the eills were afterwards found
useful in moderating the discharge of the upper gates, and had it been
necessary, the basin level conld have been maintuined at R.L. 24-30
instead of R.L. 2570 after the gates were released, thus guaranteeing
the (vizeh sapply.

At the end of Oectober, in order to prevent unnecessary strain on
the escape a temporary * sadd " was made on the downstream side
aeross the khor leading from the eseape to the river, und a temporary
spill channel left on the eastern end of the *sadd, ™ The effect of
this *sadd ™ was that the level of the downstream water at the
escape never fell below R.L. 23:06, whereas the river at Wastah was
R.L. 2114 on the 25th November, the day before the ESCAPE WS
apened.

On the 17th November the level of the basin was R.L. 2646 snd
the river at Wastah R.L. 21°38 or a difference of 505 metres, but
owing to the temporary “ Sadd " the head on the escaps itself had
been reduced to 3:20 metres : still the “sadd” was only a temporary
one and the operntion of discharging the huge mass of water from the
basin into the river, with a difference of level of 3 metres between
them, and at the same time guaranteeing the Gizeh supply, had to be
crried out,

As the lower sluices of the escape, when onee opened, will not
descend against . head of more than 2:50 metres of water, it was
evident that by opening them the control of the basin level would be
lost : it was consequently determined to commence the discharge by
releasing the upper mites.

Uwing to the discharge into the Gizeh basins the level of Hod
Kosheshah bad fallen to R.L. 2501 on the morning of the 26tl November,
the river level being R.L.21°14, and the downstream level at the escape
R.L. 23:06 : after agreement with Lower Egvpt it was decided to open
the escape.  On the morning of the 2(th twenty upper gates were ora-
duully released, the gates falling quite gently into the cushion of wager
formed for them, and the water pouring over the eills of the upper
platform in the form of a easende ; at noon of the sume fuy, twenty
more gates were released,  On the 1st December, as Gizely required no
more water, the remainder of the upper gates were released, and thirty-
two lower gates gradually raised 70 centimetres: on the tnorning of
the 2nd Docember the remnining twenty-eight lower gutes were
gradually rai==1 70 eantimatres, and hy ths evening of the sume day
the whole of the lower gates were fully opened, the level being R.L.
22°53 upstream and downstream of the eSCApe,
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The effect of opening the escape was to arvest the fall of the river
and raise the level at Wasta 3 centimetres only.

In the low flood of 1888 it was found necessary to close the heads Closure of the
hermbitmiynh

of the branches of the Ibrahimiyah Canal at Deirut and send the Cusl branches
whole of the supply into the Bahr Yusof and the Delgawi basin for a i
period of nine days: in 1899 the flood was so moch worse than that of
1888 that the period of closure of the brunches was twenty days.  To
stop the flood irrigation of the whole of the “Sefi™ aren of the Asyut,
Minia and Beni Suef Provinces for 30 days in October was certainly
an extreme measure which, eould only be warranted by such extreme
conditions as prevailed in October 1899, but it was the only measure
possible for effecting the irrigation of the large basin aress of those
provinces. Althongh in a few places on the T)e-lrllhvuh and Saheliah
canals, where there is lift irvigation the durah crop was somewhat
damaged by the long closure, no hurm was done to the flood crops,
and the bersim was planted almost as enrly as usnal,

Owing to the very low levels, due to the rapid fall of the river during m.d.unu
Octobier nmI '\.uwml}er.r and on account of the prolonged period of the ooy e
“sarf " operations until the end of November, many of the masonry
works belonging to the basing were severely strained : regulators and
escapes had to be kept closed against great heads of water, and in
many cases quickly and Fully {)[mned to pass on the water,
On the Sohag, Abutig and, Kosheshah river escapes, the head of
water was respectively 3635, 443 and 3:26 metres, while on the Ibra-
himiyah Canal head regulator at Deirut the head was 1'18 metres.
During the flood the two following accidents occurred, viz :—

The Sohagiyah Syphen—This syphon which has a length of
1175 metres, and four barrels each 300 metres x  2-3() metres, carries
the high level Girgawiyah Canal under the Sohagiyah Canal channel,
near its head at the Scohag town, for the purpose of irrigating the
hasins and the sahels north of Sohag.

On the morning of the 16th October, during the *sarf” of the
South Sohag system, the level of the Girgawiyah Canal at the syphon
was R.L. 60°65 and that of the Sohagivah Canal R.L. 5757 ; it was,
then, noticed that water was bubbling up in the Sohagiyah Canal along-
side the extreme edges of the syphon-floor and, on closing off the
regulator on the upstream cill of the syphon-well, it was found that the
two outside barrels of the syphon had burst and that water was oozing



out ut the buck of the abutments, Temporary mensures were taken
to close the ontside barrels by means of wooden gates and the two
central barrels were kept running, and the foor weighted with an
earthen “Sadd™ over the top, Sufficient water was thus passed to
irrigate the © Nabart,” but abont 1200 feddans of basin lands were
left unirrigated.

A thorough examination of the syphon, after pumping out the
water, hns since revealed that the whole voof of the syphon over all
four barrels was lifted, the abutments and piers being split aeross as
shewn in the sccompanying sketch,

The weight of o cubic metre of the masonry taken during the
demolition has been found to he exactly 40 cantars or 1,780 kilo-
srammes,  Taking 1,800 kilogramumes as the average weight of a cubic
metre, we have:

Upward pressare at erown of arch | = (60r65-5446) » LW Kilogrammes
{water). i = 6,180 kilogrammes per lineal metre

Dissnward pressure on roof (mn- | = (3T07-56546) x 1N+
aonry anid water), (S0 4G) x 1R
= 1,110+ 3,600,
= 4,710 kilogrommes per lineal metre,

so that the syphon was burst by the excessive pressare of the water ;
even had the specific gravity of the masonry been 2 instead of 1'5,
the syphon would have blown up.

The whole of the masonry above the level of the oracks in the
abutments and piers is being demolished and will be rebuilt before the
next flood.

Instructions regarding the gauges to be maintained on this syphon
will be issued, so as to prevent a similar accident happening in any
futre very low vear.

The Masarah Escape—~This work, consisting of two vents of 3
metres ench, is the river escape for the basins lying between the Thra-
himiyah Canal and the river from Nazali to Deirat.

On the morning of the 16th November, the Masarah basin had been
filled from the Ibrahimiyah Canal to a level of R.L. 46:25 ; the eseape
was then openaed to irvigate a small “hoshah ™ on the sahel of the river
outside the GEenpe,

Un the morning of the 18th November the hoshah and the Misarah
Hod were both at the same level of R.L. 46:25, and the water in the
river ut R.L. 41-61, or a difference of 4°64 metres ; in ovder to discharge
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the hoshah, the District Engineer cut its buuk at the channel leading
from the escape to the river, and immediately there was a rush of
water, and  large ravine formed which eut back to the escaps itsalf
and undermined it.  The escape, which was built in 1895 at a cost of
£E.700, was completely ruined ; an examination of the ruins shows
that the masonry was excellent.

The aceident is due to the carelessness of the engineers in discharging
a basin into the river, only 300 metres distant, when the difference of
levels of the water in the basin and the river was 464 metres.

The escape should have been closed before the hoshah was diseharged :
the hoshah should have been discharged independently of the basin by
cutting its bank at & point far from the escape channel ; and the escipe
itzelf pradually opened.

The experience of the very low tiood of 1894 has shown the necessity New works
of carrying out many new works, which wonld be of great assistunce skt | 't':;-
in similar, and also moderately low vears. Many of these works are e ek
small in themselves and can be carried out gradually from the ordinery
annual grants, The following are the most important, for some of

which special funds would be necessary, viz. i—

Aswan District—Deepening the feeder canals, so as to murintain
their beds at levels corresponding with 11 cubits at Asswan.

Ramadi System—Hend regulator for the Qandiliyah sayala on the
Ramadi Canal, three vents of 3 metres : under construction in 1900,

Head Regulator for the Magnuna Sayala on the Ramadi Canal, one
vent of § metres: under construetion in 1900,

Sahil Farshut System:—Prolongation of the branches of the Dam-
runiyah Canal into the Sambud basin to connect with the Sambud
salibah regulators.

Killabiyah System—Regulator in the left hank of the Killabivah
Canal for feeding the Mealla Canal.

Regulator in the Killabiyah Conal, npstream of the Railway hridge
No. 23 at Salamiyah, to replace the usual **sadd.”

Bayadiya System,—Eseape in the vight bank of the Bayudiynh Canal
for the “sarf " of Ashshi East basin.
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A project for irrigating the Ashshi basin from the Meallah Canal

should be studied.

Shanhuriyah System.—Head regulator for the Sheikhiyah Canal,
A project for irrigating the Qift East and West basins from the
Bayadiyah Canal should be studied.

(xhilasi System.—Head regulator for the Samata Canal.

Khujaom System.—Restoration of the old Hamam bank, and con-
struetion of a regulator in it

Akhmin System—Remodelling of the Lahaiwa Canal, and Salamuoni
sayalah, together with the masonry works, to give a larger supply
down to Hod Saqultah,

Head regulator for the Shinshifi sayayalah.

Khizindaria System.—Regulator in the Gebel Haridi Canal, upstream
of the Khizindaria syphon, together with the remodelling of the Na-
wawrah sayalah to complete the irrigation down to the Badari Fast
basin.

Abnub System.— Restoration of the old Herizat bank, with necessary
new regulators,
Head regulator for the Ma'abda Canal,

South Suhay System.—Construetion of channels from the Samhnd
saulibah regulators to the Beni Himel West salibah regulator.

Feeder chiannel for the Um El Tabul Canal from sbove the Kusea
syphon, with head, and syphon under the Kasen Canal,

Feeder head in the right bank of the Kasmn Canal to supply Hod
Birba East.

Regulator in the Ambariyah sayalah for the direct supply of Hod
Menshivah East, torether with feeder head for the same hod,

Novth Subeay Systemn—Regulator in the Beni Hilal Canal for the
irrigation of high land in Hod Beni Hilal.

Regulator in the Qaw Canal, and feeder heads, for the irrigation of
Hod Mishta and the Sahil,

Regulator in the Sohagivah Canal at Talihat,
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Asyut-Kosheshah Syste.. —Owing to the decision to converf most of
the basins to perennial irrigation, it is NOL necessary to execute new
works, in addition to those now being executed on the Bahr Yusuf:
the following, however, are necessary under all conditions of irrigation,
vig:—

() Construction of a syphon under the Ibeahimiyah Canal to
irrigate the basins between the railway line and the Nile
from Asyut to Nazali from the Hod Mallah.

(b) Construetion of a syphon under the Magnunah Canal to carry
on the Thrahimivah Canal water into the basins on the east
of the railway line north of Ashmant.

On the declaration of the bad Nile, all leave was cancelled, il all speeial
officials recalled to duty, except those absent out of Egypt. bsmptires K

The Inspectors, 4th and 5th Circles, and the Director of Girga *Cpaidisnre
Directorate, as well ns the Assistant-Inspector of the 5th Uirele were
provided with steamers: the Chief Engineeers of Keneh, Girga and
9nd Section Asyut were also given steam launches for more rapid
inspection; specinl small dahabiyehs and boats were hired for the other
Engineers, and sacks and other marterials purchased.

In the 4th Circle and the Girga Directorate Hoshah banks and
channels were made on the sahels left unirrigated by the river: the
earthwork amounting altogether to 750,000 cubic metres, was done in
a short time by contract at & cost of £E.9,252.

The abstract showing the expenditure in each circle is given in
Appendix L, the total nmount was £E.10,750, which was charged o
the special Sharaki credit granted by the Caisse,

In addition to the above £EA409 was paid by the Ministry direct
for the hire of steam launches and coal: this was also r.hargm-l to the
special eredit.

In the 4th Circle and Girga Directorate £E.643 and £E.354 res-
pectively were provided from the Ordinary Bodget and spent on works
necessitated by the low flood.

Altogether, the total expenditure was £15.12, 146,

Speros IV.—FLOOD WATCHMEN.

The total number of men ealled out to guard the banks and bridges vy, Site
:iuri_ng thie Hood of 1899 was 16,913 men, anil the average mtmlmr.uf Corvée.
days they rernained out was 39; the total number of riu}:; labour was
(66,169, or 6,662 men working 100 days,
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The following table shows a comparison with the previous six years:—

-
NurMBeR or Days Lapotn I
YR 1—"“'“11“”'" uf ; T“}fnjxﬂﬁ:n
s sth Circle, S ot (| AL [ Upper Bith
Latnd Liovw, KA. 250,000 LAVLS NN 2,125,000
1894 High, 1,255,861 BT7805 BOk.85T L )
LAOS Medinm, OH, 808 AMLETH 622 485 1A30,965
LR i L2 202,658 88, TS LAG2,573
1857 Low. 494,148 1,878 157,465 S840
18498 Meschiim. T 248 144,540 363,262 1. 213060
[ Very low. 444,155 07474 154,040 tititi, 164

In addidon 1o the above 54,900 I]n:,--.a' lubour was nsed on construet-
ing and warching the “ Sadd” made in the Sohagiyah Cannl at Talilat:
as this was u special work which was not necessary in any of the
previons six years, it has been omitted from the ubove table for the
purpose of comparison.

In the 5th Cirele, owing to the very low level of the rver and the
sl quantity of water which entered the basins, very few men were
emploved on the bauks: every available man was allowed to o0 to the
“Shadools ™ for the irrigation of the “ Nabari."

In the Girga Directorate and 4th Circle. the number of men wis
nearly the same as in a low year like 1897 no great reduction i pos-
sihle in very low vears, as parts of the Nile banks, and the Sahagiyah
and Yusufi Tarrads, as well as the banks of the reservolr basins have to
he most carefully watched, 50 a5 not to risk the chance of Lireach,
which would he l]1H1!..'H'I":'}I1n to & whole system of basins.

In the Minia and Beni Suef Provinees the number was also inereased
by the calling out of men to wateh the newly construc ded banks onthe
weat of the Yusufi and the Bahahshin basin, as well us the new bridges
in connection with them,
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The distribution of the flood watchmen in the different circles 1s
shown in the following statement :—
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Seerrox V.—DRAINAGE,

Middle Egypt—No new drains were made during the year; the
main drains are mostly completed but the Daira Sanieh Administration
and other proprietors should make a large number of branch drins; o
commencement has been made in a few places on the Daira Sanieh
property in the Minia Provinee during the vear.

In clearances of drains 234,375 cubic metres of earthwork were
executed at a cost of £1.2,755,

As noted in former reports, for two months during the flood there
is no outlet for the drainage water under existing conditions. The
construction, however, of the Mazurah Regulator and Lock on the Bahr
Yusuf will change these conditions, and the regulation on this hridge
will afford a means of disposing of some of the drainage water by
dropping it into the Bahr Yusuf on the downstream side of the
bridge. A project for the necessary channel and masonry works is
under consideration.

Although a part of the flood drainage water can be discharged in
the Bahr Yusuf below the new main regulators at Nazlet El Abid
Sayalah and Mazurah, still pumping stations at the tails of the drains
will finally be required in order to lift the balance of the water. The
whole subject is under study in connection with the projects for the
conversion of the basins to perennial irrigation.

Faywm.—In the Fayum Provinee the construction of new drains and
the remodelling of existing ones are VEry necessary.

A commencement was made during the year in the preparation of
the plans and sections of alterations in old Imes, and laying out of
proposed new drains in connection with what is known as the Tagin
system i the south portion of the Fayum, and work will be started
on them in 1900,

In clenrance of drains in the Fayum 152,927 cubic metres of earth-
work were executed at a cost of £1.2,103, while 23.966 cubie metres
were execiited in the construction of new drains at a cost of £F 434

The following table shows the levels of the Lake Qarun on the
15t March for the last sixteen years :—



Yram R Fall in previons 12 mouths.

1885 3080 Un kl':;;\'r'll.

1886 3000 =)

1887 40738 - 38

15888 4073 O=35

1889 4117 44

1200 43=00) =83

1891 43-T8 (=78

1892 43+42 a4

1803 4378 R T

1804 4384 R

1RG5 4417 033

1R96 4416 001 (rize)

1897 44-27 11

1ROR 4433 =05

1899 4435 007  [(rise)

1 410 013 (rise)
—_—— — —

The total fall during the last fifteen years has thus been 4°21 metres
the rise during the last two yenrs is probubly due to the increasedd
flood discharge and better drainage.

Mr. Willeocks in his “Teyptian Irrigation” in referving to the
deficient flood supply of the Fayum Province, states as follows:—
“ Part of this great cconomy of red water is due to the fact that
“ strenuous efforts have been made in recent years to lower the level
* of Lake Qarun. T personally consider the lowering of the level of
“ this lake a mistake, when 70,000 acres of land lying many metres
“ above the level of the lake are incapable of being enltivated, becansy
“ there is no water to irrigate them with.” No efforts, strenuons, or
otherwise, have been made to lower the level of the lake; the lowering
is the natural result of the conversion of the basin lands to perennial
irrigation, and of the development of the irrigation on the higher
plateaus.

No economy of red water has bieen made in order to lower the level
of the lake: on the contrary, the flood supply. though still deficient,
has been inereased as much as the existing channel of the Bahr Yusuf
will allow,

As there is « large aren of unenltivated land near the lake, there is
no harm done if the level of the lake does rse,

SHARAKT AKEAS.

The areas which resulted *Sharaki™ in the different provinces after
the flood of 1809 are shewn in Appendix N, together with those of
the previous bad years 1877 1884 and 1888,
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The area left unirrigated after the flood of 1899 was 220,422 feddans
but ont of this an aren of 40,860 feddans was afterwards irvigated from
wells, owing to the timely issue of the new “Shamki” rule by the

Finanee Department, so that the actual unenltivated aren was 188,562
feddans,

In previous years land irrigated from wells after the food was not
considered “Sharki,” but in 1899 it was included with the *whole
Sharuki,”" o mensure which the ealtivators greatly appreciated.

Comparing the year 1809 with those of previous years, the figures
for “whole Sharaki” ie. land left uneultivated, are as follows :—

Intheyear 1877 « o @ 4l & e = s s o « 151092 Fedduns
= - 11,7, S TR S T LA e | W5, 565
IBBE . cor & Lah o arowm Dwah G G PRUFID s

PR - IR N S A T T

"

Considering that the Hood of 1899 was s bad as, if not worse than,
that of 1877, the above figures show what great improvements have
been made in the Hood irrigation.

The main credit for these excellent results is due to the late Colonel
Ross, whose “Sharaki™ works did splendid service, and saved Upper
Egypt From distress.
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PART I1.

SPECIAL WORKS.

( Chargeable to Special Caisse Credit and to Special Grant
from Ovdinary Budget. )

At the end of 1898 the following statement of proposed expenditure Geneesl
on special works during the next five years was prepured (—

Exresprrins 18 £E

ADMINISTRATION.

15 1900 wor | 1se2 | 1 Total
Lower Egypte + « | 2000000 2300000 185000) 133000 20,000 THR.000
Opper Egypt. - ano00l 1500000 150,000]  260,000]  450,0001 1,100,000
Totnls + + ;muml SO0 :i:i‘u.wl SA03.000 mm,mrh,',w,im

In order to obtain the necessary funds for the shove expenditure it
was arranged that £1E.80,000 sl would be provided each year out of the
Chedinary Hmlwut from economies in the different sub-Leads of the
_[I".I."'l“'ﬂl'.ll.'rﬂ Btullrt-t. and that the Caisse de In Dette Publique should be
nsked ench vear to supply the balance. The £E.80,000 provided out of
the Uniumr\ Budget was to be divided between Lower and Upper
Egypt pr::-;mrtmtmtulv to the total expenditure proposed for each.

The proposed expenditure of £1.1,100,000 for Upper Egypt was
made up, as follows:—

ProrisEn EXPESDITURE 0F WoORES,
I'EOVINUE . ToTarn.

Cansls, Trains. m’.‘!ﬁ of
EE. RE LtE. i E.
Asyut + o & o+ & 0 0 e TULANM) 25,0000 — 50
Minia » « ¢ o 0 0 4 14R.000 63,000 200,000 413,000
BeniBaefa: = 5 & <. & 5 145, 0001 71,0000 — 266000
Fa.}-um. Q3w e il Ags | B S2.0000 ERNLE = 126, (XKD
Totals. « s 405000 | 205000 | 200,000 | 900,000
Add exoess ot Reservoira. -« + « & S0L000
Grand Total. . .« | L100,000
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The works proposed in the above statement for Upper Egypteomprised
the following :

(a) Construction of basin systems on the west of the Yusufi,
Minin Provinee.

These hecame necessary on account of the decision to
convert the basins of the Asyut, Minia and Beni Suef Pro-
vinces on the east of the Yusufi to perennial irrigation
after the construction of the Aswan and Asyut Dams,

(b) The conversion of the basins on the east of the Yusufi in the
Asyut, Minia and Beni Suef Provinces, to perennial irriga-
tion in order to veap the bhenefit of the summer supply
available from the Aswan and Asyut Dams.

(¢) Remodelling canals and drains in the Fayum Provinee in
order to participate in the distribution of the summer
supply available from the Aswan and Asyut Dams, and to
bring under enltivation the large aress of Khareg-ez-Zimam
lands in the provinee.

Works carried  The Caisse e la Dette Publique having approved of the proposed
ot in 180, . : .
expenditure for works in 1899, the following amounts were allotted
to Upper Egypt, viz:—

LE.
Special Caisse Credit . . . v owon e w0 e BOGX)
Specinl Grant from Opdinary But]g{-h AR B TE el s

Totals: = & EE.EH}J.‘*I

Appendix F gives a General Abstract of Expenditure on special
works during the yenr. It should be noted that although the totsl
grant for the works was £E90,000, vet the actual expenditure was
LE80.905: an item of £1.95 was wrongly transferred from the grant
under Ordinary Budget,

Appendix G gives the list of the masonry works execnted during the
year; the total cost being £E.63,689,

Appendix H gives the list of the new and remodelled banks and
channels executed during the vear, the total cost being £E.17,564.

The projects taken in hand rlnnng the year are as follows :—

[.—West of Yusufi Project, Minia Province,

The general project, estimated to cost £15.200,000, for the construc-
tion of systems of basing for the 70,000 feddans of land on the west of
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the Bahr Yusuf, in the Minia Province, was accepted by the Ministry
in 1898, Briefly it is as follows:—
(A) Southern System.

(@) Main regulator and lock in the Bahr Yusaf at Nazlet El Abid.
(hy Construction of Hod Tokh El Khel.

3 # urnmdir.
= A ushah.
- - iria.

b o El Der.

and necessary musonry regulators, feeder heads, and escapes.
() Remodelling and extension of Canals Zawiyet Hatim und Qamadir,

(B) Norethern System.

Ea‘_l Main regulator and lock in the Bahr Yusuf at Saquluh.
b) Construction of Hod Bortabat.

14 o Et .ﬂ}‘ll.t.
o h Harikah.
L Shenaraly

5 . Delhanes,
and necessary masonry regulators, feedor heads, and escapes,
(+) Remodelling and extension of Canals Kafr-El-Salihin and Harikah.

During the year detailed estimates were submitted and sanetioned
for the following works:—

(1) Lock and regulator at Nazlet El Abid.

(2) Lock and regulator at Saqulah.

(3) All the eannl and feeder heads; regulators in salibahs, and
escapes required for the two systems.

(4) Earthwork for the restoration of the remaining salibahs,
excepting Nazlet El Abid, Saqulah and Delhanes,

(5) Earthwork for the restoration of portions of the tarruds of
the basins,

All the above works were put in hand during the year, and very
substantial progress made. At the Nuzlet EI Abid regulator and lock,
the foundations, floor, and up and downstream aprons were completed
before the flood ; work was resumed after the flood, and by theend of the
year good progress had been made with the superstructure. Including
payments on account of ironwork und materials altogether £E.20,906
was spent : the results of one season’s work is highly creditable to all
concerned, and especially to Mr. A. G, Sachs, who was in immedinte
charge throughout,

At the Saqulal regulator and lock, the contractor failed to obtain
sufficient labour during the summer months, and consequently did not
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suceeed . getting in the foundations before the flood. Ineluding

payments an account of ironwork, and materials collected, and diversion
charmel of the Bahr Yuosuf, £E17,000 was spent during the year.

The foundations have since been put in during February 1900,

All the masonry works in the basins, 19 in number, having a total of
forty-two vents of 3 metres each, were completed before the flood at
a cost of £E.20,492.

The earthwork in 41 kilometres in salibahs, tarrads and channels
was put in hand and completed before the flood. Altogether 933,541
cubic metres of earthwork was exeeuted at a cost of £E.12.781.

It is confidently expected that the southern system will be completed
for the flood of 1900, with the exception of the stone revetment of the
banks, which eaunot be done till next vear: as regards the northern
system, it is doubtful if the Saqulsh regulator and lock will be
completed sufficiently early before the flood to allow of the diversion
of the Balr Yusuf and regulation on the reenlator,

[t is most fortunate that these works were commenced this vear: the
completion of most of the salibah banks and portions of the tarrads,
together with all the minor masonry works, hefore the food greatly
assisted the basin irrigation o hoth banks of the Buhr Yusuf in the
Minia and Beni Suef Provinees : an aren of about 40,000 feddans, was
saved from being *Sharaki™ by their construction.

IL.—Canstruction of Hod Bahabshin, Beni Suer’ Provinee.

The estimate for the construction of Hod Bahabehin, amounting to
LE.13,000, was sanctioned early in the year. The work consists of:—

(a ) Barthwork—Construction of Salibah Bahabshin and Salibah
Bakir, and the East Yusufi tarrad, a total length of 15
kilometres und containing 382,635 enbic metres, which were
executed at a cost of £F.4,783.

{#) Masonry works—Constrnction of three regulators having a
total of eleven vents of 3 metres, und the restorution of
the Hariri bridge on the Bahr Yusuf, the whole eosting
£F.5,201.

(¢ ) Stone revetient of the Salibah banks for which 11,100 eubic
metres of stone were collected at a cost of £E.1,830,

The whole of the above works were completed before the flood ; the
actual picking of the stone revetment will be doue after the next flood.
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The construction of this basin, separating the southern and high
portion of Hod Kosheshih from the rest of the hasin, will greatly
improve the irrigation of about 26,000 feddans of land ; and the banks
will define the proposed limit hetween the future perennial area and
the basin lands.

It is again most fortunate that this basin was constructed before the
Hood of 1899 : without it an ares of 12,000 feddans would have
remained * Sharaki.”

[1I.—Remodelling Works.

(a) Projects Circle =—

In the preparation of the projects for the conversion of the basins
on the east of the Bahr Yusaf in the Asyut, Minia and Beni Suef
Provinees to perenmial irrigation, considerable progress has heen made
by Tsmail Bey Sirri, Inspector of Irrigation, and his staff.

The general lines of the project for the couversion of the Asyut
busing, (Tanuf, Tandah, Ashounin, and Itqu) were approved by the
Ministry in June 1899,

Detailed plans and estimates for all the works have now heen
prepared.

The total cost of the project is £E.120,000 and the aren to be
converted 52,665 feddans, so that the cost of the conversion is estimated
to be £E.2.278 per feddan.

The general lines of the project for the conversion of the Minia
basins have been fixed and will shortly be submitted to the Ministry ;
pending its approval the main lines are being laid down on the gronmd
so that the levels may be taken for the preparation of the detailed plans
and estimates.

For the conversion of the Beni Suef basing only the preliminary
surveys anid levels have been tuken.

Fayum Province—During the year survey parties were emgaged in
muking the necossary plans for the remodelling of the Balr Nezlnh and
the El Tagin system of drainage,

Detailed plans and estimates of portions of the works have been
prepared, and work has actually started during 1900,

The total expenditure incurred was £1.3,217.

Mazurah Regulator and Lock—In addition to the above projects,
detailed plans and estimate for the constraction of s regulator wriel
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lock in the Bahr Yusuf at Mazorah village, near the southern
boundary of the Beni Suef were prepared during the year and sanctioned
by the Ministry early in 1900,

The object of the work is :—

(a) To improve the irrigation of the Sultani, Nina and Nuerah
basing, the total area of which is 72,000 feddans.

(6) To afford a means of disposing of part of the drainage water
of the *Sefi” area of the Minia Provinee during tlood,

(¢) To supplement the flood supply of the future perennial canals
required for the conversion of the Beni Suef basins. The
contract for the construction of this work, estimated to cost
£1.45,000, of which £E.20,000 is to be spent during 1900,
has been signed. and work has been commenced in 1900.



it ]

PART I1I.

WORKS AND ESTABLISHMENT.

Sporion L—MAINTENANCE AND REPAIRS.

Details of the quantity of earthwork executed during the year and Barthwork,
its cost are given in Appendix D). The total quantities are as follows:—

BY MARD. Drgnag NG,

CrRoLE
Quantity. Clisat, Cuantity Cost,
Cubio matres. £E. Cubic metres. £E.
ks Ol s i e e 5,431,811 64,875 129,367 4,872
5th L‘imlﬂ - - s 0w :’c:-“'is’ul:l‘ 31,1!‘"] — —
Girga Directorato. 2ATL1H 32,074 — F=
Totals, . . L L5570 125,139 129,367 4,872

The average cost of the work done by hand was 1'26 piastres
per cubic metre, which is nearly the same rate as that of previous
years,

The large amount of works now being executed in Upper Egypt
would. therefore seem to have little effect on the annual earthwork
mtes of the districts, and, though some difficulty was experienced in
obtaining labour in the Minia Provinee for some of the new banks on
the west of the Yusufi, the competition of contractors for the district
earthworks was as keen us usual.
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The following table shows the quantities dredged and the cost of
dredging sinee the vear 1883:—

Qrasyiey ix Copio Micries.
YEam Coer I8 £F.
Asvut to Dwirut Below Defruar, Testal.
1554 18,4580 330,268 1,148,608 GG
1883 603,508 182414 TRT,912 35,562
1886 461363 — 461,363 24420
1587 323410 — 523,410 26,124
1588 TA88 — 447,088 16,595
1884 G222 — n20 0232 23071
18500 193,210 - 403,210 18,185
1561 sa6.116 - R 1106 30,591
| Ra2 113,085 - 113,088 15,597
Eaia ATLY26 — AT1,096 14,400
1894 LS, 0265 — LR 2 106,888
1805 351,253 — 351,253 13,225
1S4 AT — 00,706 11,47
180T 214,212 — N2 8,196
1808 247813 -— 247 5813 4374
| i 129,367 — 120 367 4 872

The quantity dredged is far less thun in any previous year. This
reduction is due not only to the improved section of the eanal owing
to the construction of the spurs, but also to the formation of the shoal
weross the mouth of the émal in the river bed, whereby the heavy
particles of silt brought down by the flood are prevented from entering
the canal, and only the lighter particles now fall as silt within the
canal section.  The shoal in the river has inereased sinee the previous
year, but the draw in the eanal kept open s good- channel through it
for the summer supply.

Although the sections taken during the year 1900 show that the
anal bed is in very good onder, still the very low levels of the river
will mecessitate the dredging of u much larger quantity than that shown
for the vear 1899,  The reduction in cubes, however, seetis to be fairly
permanent under existing conditions of the river, but the changes in
the main channel of the river which must eventually take place owing
to the construetion of the Asvut Barrage and Lock may so alter the
conditions as to cause o deposit of heavy particles of silt in the cmal,
and a conséquent rise in the dredging enbes.

Ouly absolutely urgent repairs to the spurs in the Ihrahimiyah
Chimal were executed during the vear. the amount spent being only
£E.71.



The following table gives the progress mude in the construction
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these spurs and their cost :—

EXPENINTURE IX £E
Numlwr
EAl, b i On repades | On révetinenl
iz I'l.lrj-.l:i:{:! h new spars. i |:I'|I|1“_I o Tatala
remodalling. | reilway bank.

1886 12 2173 — - 2172
1887 14 2290 i — 2536
1538 23 1747 ani 105 D2
1880 31 4366 1458 A58 2052
1390 24 4,606 LY 110 % b0
1841 b 2507 295 EES) 3,256
1302 26 51491 303 24 T, THA
185 3 1,353 24 a5 2,155
1894 g 1,828 BT i G317
1895 14 1.0s A6l aal 2608
1804 26 1.865 — 125 1,540
1897 — — 400 195 2 508
1898 —= — 1,808 e 1,800
1555 — o 14 il

216 L T.4HT8 4429 44,005

No new spurs are necessary, but the existing spurs should be brought
to correct section as funds permit.

The quantity and cost of stone used in River Protection Works are

na [ollows - —

4th Cirels .
Sth Clircle .

Girgn Dirsctorite,

- - "

Total.

-

Cuuuitisy in

enlle metres,

1,565

0a27

16,185

Cosl in £E.
s

1,45
2,330

In the Asyat Province 5,000 cubie metres of stone costing £E 46T
were used in the repuirs to the spurs and revetment in the reach north
of Rodah, and the mangabad spurs; in the Minia Provinee 470 cubie
metres of stone costing L1075 were used in the repairs to the revetment
at El Borgayn cemetery, and at Matai ; while in the Beni Suef Provinee
3,308 cuble metres of stone costing £E. 444 were used in the spurs
north of Wastah,

No new spurs were made in the 4th Cirele,

In the Girga Provinee 500 cubie metres of stone costing £E.80 were
usedl in making a new mtermediate spur at Kitkata ; in Fepairs to
existing spurs and revetment 4,088 cubic metres of stone were used

costing £E.T80,

T

River
jreotaitinn
works.
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In South Asyut Province 4,480 cubic metres of stone were used,
costing £1.564, in repuirs to existing spurs and revetment.

In I.‘.%?_T‘illi'l‘."- and extension of the river frontages st Girgssand Sohag
1407 cubie metres stone were used costing £15.230 @ at Asyut 1,855
cubie metres stone costing £1.203 were nsed in raising and extending
the revetment along the river frontage.  In protecting the Nile bank
at other sites, 1,829 cubic metres of stone were used costing £E.314.

Dwing to the very low levels of the river during the Hood, little
dumage was caused to the protection works.

Spertoy [L—NEW WORKS AND TMPROVEMENTS.

{ Erclusive of Special Waorks,)

Earthwork, The guintity and cost of the earthwork executed in new channels
aned banks wers as follows —

NEW CHANNELF AND BaMKs.

oL
Cnnnaty, Uipal.
Crbic metres, £E.
dth (rele . - 6 5 & = = 117,500 1410
Oth Cirele. & = < 4 & == |H,.'i-"ﬁ'_ 1,872
Giiren Directorste . « - . 03,136 1117
Totul., . .« 324975 2,399

The length of the new channels and banks are given in the following

AtEtEment.
LESGTH 1IN RILOMETHES,
[RiETTu F
New Chauneds, New Bumke.
B 1L.G97 15,125
Hh Cirdle. o« = + 5 = * 13,170 o
gth Ciroles o - & o« = = 10,568 -
(Firga Direetorate . o -
THTI!II . - - l:l.'l:iﬁ 1 1.-1. 125

ln addition to the above a lateral road of a total length of 7-95 kilo-
metres was made along the Keneh-Aswan railway line at Rediziyah.
The details of the works executed are shewn in Appendix E, from
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which it will be seen that no important works were undertaken.  The
quantity of work executed and the amount spent are, compared with

previous years, much smaller on aceount of the reduction made in the
budget grants.

The progress mude in revetting bosin banks is shewn in Appendix K.,
which gives also the quantity of stone used and its cost.

The total length of banks revetted was 4,368 metres ; 7.195 cubic
metres of stone were used costing £E.1L.971.  The avemge quantity
of stone nsed per metre was 1'64 enbic metres and the average cost
was £E.0045 per metre,

In addition to the above 5,104 cobic metres of stone were collected
at & cost of £E.1,.104 for use in 1900. For the revetment of the new
Bahabshin Saliba 11,000 cabic metres of stone were collected at n cost
of £E.1.830 ; this, although included in the Appendix K, is a
“ Special Work ™ chargeable to the Special Credit as shewn in
Appendix F.

As stated in last vear's Report the progress on basin bank protection
iz much lesz than in previous years owing o the reduction in the
budget allotments.

A list of the new musonry works constructed during the vear is
given in Appendix B.

For the improvement of irrigation forty-three works were built ut
a cost of £E10,169; of these, thirty-three costing £E.8.951 were
for the basing, and ten costing £F.1,218 for the * Sefi " area of the
Fayum Province,

In the Asyur Provinee the head of the Wanli Canal was transferred
to the upstream side of the Beni Hussein Canal head regulator and
a masonry head built at a cost of LE380. A feeder head from the
Ibrahimivah Canal for the El Kulbi basin was also built at & cost of
EE.735.

In the Minia Provinee two escapes were built on the east bauk of
the river in the Sawada Canal system at a cost of £E.1,000.

In the Fayum Provinee the Nasbah Sanhor and two smaller Nashuhs
on its branches were completed at o cost of £E.232, the greater part
of the work baving been puid for in the previous year.

A new head sluice of the Bahr Seilal. of sufficient waterway for
future extensions, and adapted to carry both the agricultural road and
the light railway line, was also constructed ; the Government share
of the cost was £E.500.

Baslin ank
priethon.

New nmanury
warks fur
Irrigation
(excliusive of
specinl workes).
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SQix minor masonry works for the improvement of regulation were
built at a cost of L1466,

ln the Girga Directorate three feeder culverts costing £E.505 were
built in the Asyut Provinee.

In the Girgn Provinee s regulator was built in the Salibah Had
Bardic Faust at o cost of £1.506, and o feeder head to Hod Beni Himel
Fast at a cost of £1.385. Five small feeder culverts costing LE.THO,
<ix small escapes costing £E.1,088 and two sayalah heads costing
LE.A00 were also built.

In the 5th Circle a head was built to Canal Mealla at a cost of
E.612. and an escape for Hod Dabiyah costing SE517, Four
savalah hends costing £E.888 and four regulutors costing £E.886

were al=o built.

In the Fayum Provinee two small works costing £LE115 wers
constructed for the improvement of drainage.

In the 4th Cirele an inspection house and stables were built at Wizsh
El Bub. Beni Suef Provines, at a eost of £E.446: stubles were also
built at Abu Rakib and Bardanuhi rest huts, on the Bahr Yusul, at a
cost of £E.135.

In the 5th Circle two inspection houses with stables were built at
Esneh and Quss ot a cost of £E.692: seven small store-rooms for
regnlating plant and miaterials were also built at a cost of £E.115.

[n the (viren Directorate a large central magmzine for storing
regalating  plant and materials was built at Akhmim at a cost of

L£E.129.

A list of the masonry works remodelled and repaired during the
year is given in Appendix (.

On the Deirut eseape £E.275 were spent in repairs to the down-
streatn apron and conerete blocks, This eseape is now in very good
order, and it is hoped no more congrete blocks will be pequired after 1900,

Tn demolishing the towers of the Minia regulator on the hrahimiyah
Canal LE. 130 were spent: n woind Drond roadway  has now Leen
obtamed.

In stone pitching in Bynms and repairs to four regulators on the
west of the Yusnfi £E.650 were spent.

Ity the Fayum Provinee eleven masonry works were repaired, and
rubble pitching on canals exceuted, nt o cost of LE.1,206,

A payment of £I5.1,000 was nmile to the Fayum Light Railway Co.
on acconnt of the Government share of several combined road and rail
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bridges on the agricultural roads. A final payment will-be made on

receipt of the finnl hills.

In the 4th Circle ten masonry works were repaired or remodelled

at a cost of £F.547.

In the Girga Directorate two main regulntors were remodelled at a

cost of £E.585, und four others repaired at o cost of £E.182.

In fixing angle irons on ashlar grooves of regulators £E.621 was

spent.

In repairs to the wooden ‘bridges on the Theahimiyah Canal £E.551

wis spent.

£F.2,443 was spent in purchase of regulpting planks, painting gutes,

and miscellunéous repairs.
On repairs to buildings £E.200 was spent during the year.

As stated i last vear's report, two sets of boring tools were pur- Irml buritgs

chased in 1898 from a Vienna firm for the purpose of making triul 4 ,...I.tm..f
borings at the towns of Beni Suef, Mmin, Keneh, and the Fayum, g

with a view of obtaining good potable water.

Fayum Boring.—A commencement was made in 1898 in the Fayumn
town, and on the 31st December of that year a depth of 147 metres

had been reached without nl'-t'linintr: witer.

The boring was continted in 1899 and was finally stopped on the
31st July after u depth of 20570 metres had heen reached ; no water

Was :}hmmm]

The reduced level of the gromnd at the site of the boring is 254,
and therefore the bottom of the pipes reached 152:30 metres below

mean sea-level,
Cost of Boring.

Ly ) LE. Mill,
1898, Salary of Engineer from 10th May to 3st December o 111 000
Wages of men in boring and sundries. . . . . . 00 360
Btore-honse fortools. . . . . « « « & .+ s 16 197

Total to end of 1898, « .« 226 466

1802, Balary of Engincer from 1st Jnnuan" bo end of July . 105 0
Wages of men nnd sundries . - - v soe T4 382
J'ﬂml vost. + o« 405 798

i 25466 -

The cost per metre of horing to end of 1808 wag, thns Ve EE.1. 5
The cost per metre for totul depth of boring was, thus ““;i‘?fzn £R1. W

both exclusive of initial eost of plant.

wiler



Boring at Beni Suef.—When the boring was stopped in the Fayum,
the apparatus was removed to Beni Suef and a commencement made
there on the 14th August 1899, and afrer reaching a depth of 125:00
metres below ground level the work was stopped at the end of the first
week of March 1900, No water was found. The reduced level of the
ground surfuce at the site of the Beni Suef boring is 2818, thus the
pipes were taken down to 96°82 metres below sea-level,

The cost of the Beni Suef boring was :—

£E, Mill.

1380, Balary of Enginver from Angust to Desember , « T3 0DD
Tronsport of plant from Fayum . . . + . . . 15 8%
Wagesof menonboring « . . . + . . . . 0B B840

Total to end of 1899, .~ . 155 666

1900, Salary of Engineer from January to end of March. « 45 000
Whages of men on boring « wow v v a, ow —od 905

Total cost to end of work, . « 235 BBl

The _l]‘l-!!li]t reachod heing 125 metres, the cost per metre of boring is
zd_;:ilﬁl=£]::.l.ﬁﬂ exelusive of the initinl cost of the plant.

A disgram showing the soils passed through in the two borings at
the Fayum and Beni Suef accompanies this report. Specimens of the

soil of each horing ut every half metre of depth have been sent to the
Director General of the Survey Department.

Beeriox ITL—=AGRIOCULTTURAL ROADS,

The lengths of agricultural roads completed, with bridges, to the
end of the year are as follows :—

"

Asyut Provinee. . . . v a8 e e e Nik
:‘[i!liﬂ. - - - - - - ® - . . - . . g] kﬂllﬂlﬂm
BamBuek. ' 1 G R Rl ad ¥ AL aEE saoan

Fiyoum.

- L L

CENC TP . | | &
'otal. o . BIR killometres

No new roads were made in the Asyut, Minia and Beni Suef Pro-
vinees during the year.

In the Fayum Provinee s project for the construction of fwenty-
eight new roads of a total length of 222 kilometres was accepted by
the Provincial Council in May 1898, the estimated cost being £F.22,643.
Al land, paying a land tax of P.T. 6 aud sbove will contribute P.T. L
per feddan, spread over five years, as follows :—

In 1808 14 PUT. per Feddan.
«» 18O
{:::';'? 2 P.T. per feddan in each year,

» 1802
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A detailed estimate amounting to £E.4.800 was prepared and sane-
tioned for some of the roads in the programme, and, a sum of £E.4,150
having been collected, work was started and an expenditure of £E.4.144
incurred during the year, The earthwork of 5805 kilometres of road
was completed, and, ‘that of 10 kilometres more put in hand during
the year,

As the bridges on the 5895 kilometres of roads mentioned above
were not completed, this length of new roads has not been included in
the length of existing roads at the end of 1899, but will be brought
on to the list in 1900.

The amounts spent on repairs to existing roads and rates per kilo-
metre are as follows :—

: Tangth In Rate pesr
FROV IR, Coeh of Bapeire. kilometres. kilometie
£1. LK.
Minhia, = & & % W G 45 a1 G
BErI.i E\ief = s % @ ﬁ{“ 107 *51
Pavimi's' = % o+ 5 = & 1313 a20 111
Totals « 2072 als 400

Thus for a total length of roads of 518 kilometres the cost of repairs
is £F.4.96 per kilometre, against £1.4.02 in the previous vear.

Fayum Light Railways—In May 1897, a concession for the con-
struction of 1461 kilometres of light railway lines was granted to the
Fayum Light Railway Company, the lines to he-completed within two
years of the date of the approval of the plans by the Public Works
Ministry. Certain modifieations and extensions have since been made,
and the following is a short summary of the progress made, and the
state of the lines at the end of the year 1899.

Line No. 1-2—From Fayum to Gharak. via Miniet-El-Het.—Com-
pleted during August and opened to teaffic on the 15t September 18949,

Line No. 3—From Fayum to Nezlah, via Mutul and Tobhae.—
Completed and opened to traffic as far as kilometre 21 at Tobhas on
It September 1809, From Tobhar to the edge of the Wadi Neddah
was finished and in working opder hy the end of the vear, hut hal not
vet been officially sanctioned for traffic.

The original concession for this line was to Nezlah, which is on the
other side of the Wadi, but the last Kilometre was, hy permission,
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abandoned becanse of the very costly bridge necessaryto cross the Wady,
and an alternate route to Nezlah, vie Miniet-El-Het, and Abn Gandir
has been proposed. but not vet sanctioned.

Line No. 4. —From Fayum to Lahun—Completed in July and opened
to trafhic on the 1st September 1899,

The above three lines have heen working with a service of two trains
per day in each direction, and are stated to have done fairly well.

Line No. 5. —From Fdwa to Tamiyah.—Platelaying is going on
satisfactorily and reached kilometre 12 st the end of the year.

Line No. 6.—From Metartaris to Rodal—Platelaying is going on
sutisfuctorily and reached kilometre 4 af the end of the year.

Line No. I.—From Fayvum to Kalamshabh.—Completed during the
vear, but awaiting official sanction to open to traflic.

Line No. 8. —From Ibshawai to Nezlah.—Surveyed, but is in abe-
vanee pending saction being granted for the alternative route to Nezlal,
wie Miniet-El-Her and west side of Wadi Nezlah, referred to ahove.

Line No. 8 —DBranch line from Nezlah to Shawashnah.—In the same
coudition as No. 8,

Line No, 10.—Circular road from Gebala and Sanouris to Tirsa.
For the present it is proposed to complete the portion from Gebala to
Sanouris only.  The bridges were finished and the earthwork on the
embankments, whicl are considerable, was well in hand at the end of
the year, and platelaying was to be commenced at an early date.

Seorion [V.—~BRIDGES TO REPLACE FERRIES.

No bridges were built during the year, but an estimate was sanctioned
for £E.3,630, and contracts made for four iron bridges over the
[bruhimiyah Canal at Safai, Minis, Hawasliyah and Aba Girg. Work
will be proceeded with on them early in 1900,

Brorion V—RPECIAL SHARART CREDIT.

I order to carry out works, necessituted by the low flood, for the
prevention of “Sharaki” in the basins and on the sahels of the river, a
special eredit of £E.10.750 was allotted to Upper Egypt.

The following amounts were spent:—

dby Birole s 5 “as & 60 s & B 6 te Uk el e oa gdig 4£4EE:
Sth Cirelé » « « . &

L3 L - L] Ll [ - L] . L] -

. 1
”irgn D'Iﬂ!ﬂtﬂmin‘ - . " « & & & w PR @ = o & 4_1‘35%

Total. . . £1.10,750
The details of the expenditure are shewn in Appendix L,



—_ 105 —

Seerioy VL—EXPENDITURE DURING THE YEAR.

An abstract of the expenditure during the year is given in Appendix
A ; it was as follows:—

£E.
Establishinent and contingent charges . .« o o . . 32207
Works . . . LI T 2?&9{;‘"

Tﬂh.ltr . L] EE.EFI.I,EST

Sroerion VIL—ESTABLISHMENT.

My, T. H. Clowes was the Inspector in charge of the 4th Circle
throughout the year except for the period from the 5th Angust to the
15th November, when he was absent on leave: during his absence
Mr. . B. Ireland, Direetor of Works, officiated in charge.

Mohamed Bey Sabri was the Inspector in charge of the Sth Circle up
to the time of hiz death at the end of October : during his long conneetion
with the Irrigation Department he had rendered loyal and excellent
service, and had gained the confidenee and esteem of all with whom he
had worked.

Muhmound Bey Sidky was in charge of the Girga Directorate till the
end of the year, when he was appointed Inspector of the 5th Circle.

Hussein Bey Wassif, Director of Works, was appointed in charge of
the Girga Directorate at the end of the year.

Ismail Bey Sirri, Inspector of Irrigation, came from Lower Egypt in
February, and was in charge of the Projects Circle till the end of the
year,

A. L. WEBE.
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APPENDIX A.
—— — ————
EXPENDITURE
srurp-Heaps oF BUDEET.
dth Cirele. Hirgn. Gith Cirele. Tutal
1E. LE. £E, iE.

Soe-Caap, —Fstablishnient.

g S U PR S B 10,213 3,048 4,610 18,771

Hors Thdres o 27 & 0l & Tei s o 4763 112 1,080 3.955

Totnl Sub-Uhap. T« . 13,976 50060 a.690 24724

Sus-Caare. 11,

Travelling Allowaness . « « « . 2879 1,198 1213 5,289

Telegrams « « « + « o o o & 184 25 263 542

Dahabivahs. . . . « . + « = 400 385 612 1,397

Dihae Hant, = . « & = x o 176 62 fi5

Findries » « v v o e % 3 s 10 1 pil 40

Total Sub-Chap. 1. . . 3,644 1,741 2151 7aM
Boe-{gar. 111, ;

Furniture and Instroments. . . . al a3 197 SO0
Bup-Uhar. IV,

Now Worka .« « ‘s s o s o = 11,943 081 1,075 13,999

Projects Cirele. . . + & o « 2462 = = 2462
Sun-Crar. V.

Repairs and Maintepanee « + . 11,761 5,907 2137 20,805
Sun-Cuar, VI axp Convér AsoLiTios,

Earthworks and works for decreasing

the cost of muintenanee of hanks an
channels. . . « & 2 2 s e 78,250 37.566 ML 154 131,000

Bpecial new works . . . . . | HRALY — — 15,500
Sreoian M Casse” UreEoit,

WNewWorks + . + + = = « = 0,000 = = F0,000
NEw Aorounrikal. ROADE » = « + 4,144 — = 4,144
Sreoian Cremr #or SHARAKT WORKS o« 4,463 4,030 1,351 10,750

Totul of Works. » »| 189573 | 10448 | 80044 | 278960
Grund Totnls. & 207,198 a6, 244 47,815 411,357
e _—

— - =
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APPENDIX B,

Lzt oF sew Masoxry Worgs EXwCerteDd 18 1899 axp taem Cosr,
EXCLUSIVE OF Brecial Wonks.

- — S —
Tistnl Tutnl Girntil Total
MAME O Woax. Clost. jur et per
Provinee. Tirele, Oirale.
EE £E. £E. EE.
41 CIRCILE,
Works _.rhr furpr'r.lr'r‘rﬂ-r‘”f 4:f Irre':mtr'rm.
Asyor PROVINOE,
Culvert in Nile Tarrad north of Um ElQusur Tt
Head Comnl Wanli. « « & = « s - 2500
Culvert Hod Kalbi. . . . . . . - 735
1275
Mixia ProviNce.
{0 enst of Nile).
Gscape Hod Tehnae o« &« & o . ATH
o S Hatabah o o = = &l . 4430
— 1000
Favus Provisce.
£E.
Nashah Rob El Kebir . + « 198
Baphor . « . « » » @ 8321 .
;o HRobElBharki o . . . 154 \
£E.1,173
Deoduet paid in 1898. . . , 921
— 953
Govornment shire of new head sluice of
Bu.]:lr H{'!i.].“h & 4 - ® E - @ " - :HH}
Six small musonry works. « <« o 466
1218
Dvainage Warks,
Favyrm Provixce
Two small drainnge culverts « « « . . 115
———— 115
Buildings = A0S
Hest house and stables at Wish El Bab. . ETH
Stables ut Abu Rahib and Bardanuohi . & 135
e a8l
Fe————— 4,189
——
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Lisr or sEw Masosuy WORKS EXROUTED IN 1899 aNp

exoLUsivE oF Sercial WoRks—continued.

THEIR (08T,

Totnl Tuotal Grand Total
NAME 0F WORE, Gk, per poF pee
Pripviioe. Cirele Uirels.
LE. LR L8, &K,
sra CTRULE.
Waorks for Tmprovement of Irrigation.
Kuxa PoRVINCR.
Adaymu savolihend « &« o o 0 0 %."-U
Mealln Canal head « . & e G12
Akaltn escape, Hod Drabiys lll B e a7
Khawaga sayala head - . e G 170
Ranan Canal ESCIHE 0N HuLI.uml-l sayala . 28
Bayadiyah ( .mnl junetion.—Ashshi West
basin . - AN B 401
Mekbammupsat sz i hq_-ml o 1 BN 232
Binud Ashraf boshah eolvert. - . -« & 1249
Dor Ballys sayaln head <« <« « 227
9 SO
Aswan ProviNve. ki
Romadi South =alibe enlvert < « =+ - 108 108
Buildings, 2903
Rost-honse st Bannt. « « « = s & » B
ot QuEss o & 4 s s e 285
Stables ut Fsna and Qs - 107
Seven small :-l:iun-—l ooms for m:u:c-rml-. uml
t R T RS e R A 115 ;
regulating plan 1 807
! : 710
GIRGA DMRECTORATE. %
Warks fur Irupiﬂ!'f.'mr'm' r_lf fn‘f_imlium
Ginoa PROVINCE
Clulbvert Bahil Bl Haowawish - -« o« 151
. Lambir. . = o 3 117
Escape Hoslinh Amb B:Lklmau. v Ty W 161
Hod El Balabish sayala bhead . - A 2508
Tooder lend Hod l'gmu HimelE. - « 385
Em*_t[u& Hoszhah Sheikh Zein l'lm. e |1 a2
Sahil Khiyam saynla head < « < - 142
Oalvort & &% = & & a 163
E“eape Hoshah El Assirat . ¢ i m o 245
: Kawamil . . . 5 181
Awlnd Sulim oulvert in salibah [\]tI‘I- me . 167
Ratib Pasha . am
Hegulutor Sulilah Hod Bardis ) 6
Escape Hoshah Bulasfura, . . « . . L3k
=4 - B{J-Il{.ll- P . . . - 153
1 3,178
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List oF sEw Masoxry WoREs EXECUTED IR 1894 axn vEmin Lost,
gxoLvstve oF Breciar Worgs—eoneluded.

ﬁ:#_—- = == — — —— ——
Total Total Gmnd Total
KaME or WORK Ot per per par
Provinee. Clrole, Cirele
o LE £E, £E. LE.
Brought forward. -« — 3,178 — =

axn Bperios—Asvur PROVISOE.

Sahil Beni Mohamed culverts .+« - 233
Tawnbia culvert « « « = =« =« 232
Culvert Howash Asynt & - » =« = = Bl
90
—_— 39738
Buildings.
Akbmim store « « « = - & v = 4 129 129
—_— a.902
f—— — — — — T
ABSTRACT.
ER.
A Chiveles » = & @ e % e 3 o) 4 e 4159
:lﬂ] { "iﬂ:lﬁ‘- . B * . s . . - = - - :i.? H-I'
Girga Directornte o » - ¢+ & & « 3,002

L —_—

Gieand Total for Upper Bypt. . . £E11,801

—_—
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APPENDIX (.

Tagr or Masoxny Woske Heramep axp Resmonztost 5 1899 axp rHEm Cost,

Tiatad Tutul Oranil Tolul
NAVE o Wonk, Cost. per e [CR
Frovitee, Cirals, Cirele
£, LR, EE. ch.
4y CTRCLE.
Asvor ProvVINOE.
Repairs to Sahelyah escape . .« « 154
w to Deirut eseape . . 270
Metulling rondwny over Deirot hrill:fr i . 12
Mizcellineons repairs to regulators « o . 450 >
1,11
Miwra Provisor.
Dlemalition of towers on Minia regulator 140
Repairs to wooden bridges< on [healamiyuh CL ({01
Repairs to Abn 8hoshah syphon . . o - 1]
Miscellancons bridge ropairs . . 131
Repairs and {uh'hm;z ut regulators on west
of Yosufi- . - SO N it 1440
Bexi Buer Provine
Printing Kosheshah gutes. . . . 2329
Repairsto wooden hridges on I hmhllnn ah O, 200
Miscellancons bridge repairs . . . . 271 200
—_— 7l
Favom Provisom.
P'ﬂrﬂl}ﬁﬂt‘ of h.ril:k!i R I T | . " 0w = 35"-]
Revetment in Bahr Yosuf . . . 3 200
2 in branch canals « & . - 200
Repairs to nasbahs anid regolators « . 272
Remodelling four mazonry works . 197
Additions to Hawarah regulutor and loe k . Vi
IH‘H‘ pﬂ}meui ui {luh ﬂfw,rr nf vuml:un--l
rond nnd eafl bridgss « o o o . IRLEL 5 906
Fixing angle ivons on ashlar grooves in re e 5,257
gulating bridges Asyuf, Minin and Beui
Buet Provintess + « + = » = - 17
AR 417 1
T o — JibT*
dra CTRULIL e =
Kusa Provisom.
Remodelling Raba culvert. « « - « o2
Kasamn bridge « « M
Hepmrs to Um Adas regulator and -\'Ialluu 102
- Kom Bilal culvert. . « - . 3
Coarpied forward « o 270
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Lasr oF Masoxiy Wonrgs HEPAIRED AND Rusoperan 5 1899 axy vikis Cosr—conoluded,
Total Tatul Frand’ Total
XaME o Wonk. et T per per
Provinee Clipnle, Circle.
£E. EE ik ER:
Hrought furand ! 27
Repnirs to Vintrabet Bl Zawuida oubvert. . 4
L Tewornt culvert. '« = & = = i
5 Qift Bast regulator .+« - 41
i Dahalnw esenply  « < o+ & 72
b Abu Homar :'1;_\'1_-!|n:|| o 33
i Tarif Inspeetion House - o - o
Purchase of regulating planks and materinls
for regulstors « < - . e e e & 554
Miscellnnrons Tepairs to masonry work. . ais 470
= o 47
Aswax PRovixer. '
THemodelling ratlway calyverts at Rodisiyali. 52
Miseollineons repuirs to misonyy warks et} U5l
————— i
_ 15 ’
_ il TR 1,0
GIRGA DIRECTORATE.
Gina ProvVINUR.
Rtemodalling Sukolta salibali regulator & o 368
Repairs fo Kush regolator. o o« o - 15
o Awlad Salim culyerte -« al
Remodelling Bangn salibah regulutor . 217
Hapuiirs to sawiyah syphon « . . = e 2
Parehase of regnlating planks an] moterinls, o1 iy
Sy Suemios,—AsTUT PRovise.
Alterution of vills of Beni Smih regulator « il
Purchuse of regnlating planks and materiale i |
.} I L7
Fixing angle frons on ashlar wrooves of
rogulnting bridges o Giirgs and Asyut
Provinogs = s v, & W5 WD T 24
m———— A E
L34
== = ~- — - e —
ABSTRACT.
(s Al
o s
4th ( !ru'lu_- TR L R S P G671
n'-ﬂ.él 'll'l'l"f‘].'li‘ . o . w: In @ i@ K 1@ ® . Li:“l
Girga Directorote « &+ <+ o o ¥ - w 1.351

Grand Total for Upper Hgypt o«

LE 8,655
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APPENDIX E.

SrareMEsT sHowisa THE New Basks axp CrasHLS Many 18 185,
pxoLusive oF Srkorat WoRks,

Liength Quantity
Namp oF Wouk. in of ITm-L‘.
kilinelies. viirthowork, i o #
AL Al
. CTROLE,
Asyor ProvIsoE.
Ihversion of head of Canal Woanli. « « < & » (r281 7440
7440
Mixia Provisom.
Extension of East Nile tarrad north of Minia . « = 900 45,140
48,140
Bixt Sugr PrOVINCE.
.Hiillk-"llf”ﬂ-'u:l.mh.‘r_"'a."".'u'lllill-llll Hi||t|_:1h S G0 17,960
Cunnl Toxment- & = o o+ = = & w0 = @0 & » N B, (54
24014
Favon PRoOVINCE.
Foursmmlldrains, o . » o s & & ¢ i@ BU16 23,966
Diversion of hewl of Balr SBeilali. -« & & o « = iriz2s 13,120
—t 37,086
Total, 4th Cirele. < — — 117,500
— —1
5re CTROLE.
Krsa PrOvIRCi.
Prolongmtion of Kommer sayalh o o 0 o o4 s 4731 4.719
[ Mazraf Dunfiq. « - = 102 17,758
N Matrabet El Zawaida -u.ulh: ol e 3056 23,708
New sayula inDer Ballashasin = = - « « o+ & 1:44 11,116
62241
Aswax Provisoe.
New [utum].mu.d al l{t.'sh-tlul « B 0+ ® = = @ » TS '“-,-#'J'T
Sarf channel from Ramadi 2, to Bamadi X, basin « P40 1,549
a6

Total, Sth Circle.

-




=

STATEMEST sEOWISG THE NEW Baxgs axp Unavyrrs mang 1 1899,
EXCLUSIVE 0F Sreoiar Wonks—eonchulad,

— — — -

Langth ity

Naiwg oF WoRg in il Tﬂhl.l .

kilinetres. | sarthwork. p 5

o (7S
GIRGA DMRECTOHATE,
Girea Provisce,

Prolongation of Bayalet El Agami, « « « - « <« A 22,805
Sayala Sahel Awlad Ehalaf . . + - <« . « . . 2005 0,887
" o Hod Kitkotn West . « o « ¢« &« » 2200 8253
o oo EHRwawislly: o =2 s 0w m s ol e K R0
e o DE-THWRAIOn. & 5 & v a0 W Gw & O 26063 12,239
Prolongation of Sayalet Boga © - .+ & o o o . 17856 5471
New channel in Hoshet Bheikh Zein Iin, < « . + & (&t LAND
Prolongution Sayals Hoshet Arab Bakhwae. . . . . 1140 S A0

_— 136

ABSTRAUT.
Clsie metres,
R THrlE. o % et w0 iwmd e om0 Rl 117.500
11y D T e B S - BT e T 114,337
Girgn Dhreptorate & 4 & @ 0l @ 0 a AR BN

Grand Total. & « « 324973
—
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APPENDIX T.

Giseral Anstaact or Expesorrore o “Beeoiar Wonks ® Uaanaen 10 Spporan Catgse
UrEDIT AsD SPECIAL (GRAasT rros Onprsary Booan.

EXpexpITULE-
Nasmp oy Wonk. {indinary " o : Tolsl
Budget. Calsge Craddit, Tolal. e work.
£E EE. £ LE
4 URCLE.
A—West Yusufi Project, Minia Provinee.
Hegulator and lock at Nazlet El Ahid . B000 12,96 20,006
. = ﬁu:lu]ull = =B P L 0 50 70000
Muspury works in hasins, . 4,723 15,764 20,402
Barthwork. & « & & & » 9w = Hond 7,196 12,781
Land for Nuzglet E1 Abids . . o+ . - HIEE LR
. Funlululu P TIPS o | - LG L0 _
12,813
B.—Construction of Bahabshin basine Bewi
Sitef Provinee.
Musonry works « « « « « - = 3,20H 5201
Earthworks  « o « 5 = = 5 — 4.783 4,783
Stone rovelment +0 - s s s . e = 1,530 1,330
Tapd | & ac & 0 % "l W W @ — 1,186 1,186
e o
Ui—Remulelling Warks,
Projects Uirele—Surveys. < « = 3905 2.905
Fayvum Provinee—Burveys . . ~ - al2 aiz
3.217
D—=Duvchase of Stoem Leranch o« o & RiD -- B7n
Rih
Grand Totals. 20,905 0,000 89,905 89,905

NoTe—Actunl total grmnt woe SE00000, bul £E55 wos wrongly teanslerred froms Ovdineey Tudgel, benes
total expenditure i5 £F.B8, B,
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APPENDIX 6.

Laer oF Masoxny Woilks gxporTep oypes * Speotan Wokks” GIves ¥ ApPPESIIX F.

Cost,
Hi, of
Nawe or WOng. voute nf
Finetres, | ey Work Tistal t;rﬂii
£F. <LE +E,
A.—Wesr oF Yu=oer Prossor,
Regulator and Jock at Nazlet El Abid (under constroe- .
tion) part payment . . o« e e 2 4 e e ,?’l}l.:i-l
Ragrulator um} look ot Bagalah o « « « - . < L6, f0) 47264
Masonry Works tn Basns.
Zowiyet Halim Canal head . < =« & « =+« 3 VG
Hz mlatorin Balibah Tokh < « « « + s & 3 = 3 ]'_Tlr'"::
Cnlvert'in Baliboh Takh. « . « « = « % & s 1 s
Feeder head Hod Qamadir = <« « « - . 2 1,016
Head of Canal Qamadier . « « « ¢ ¢ o & 4 s 2 b
Feoder hend Hod Titka « .. & = & & = & & . 3 60
BEsenpe Hod Tirla. o « o 5 0 & o w = s 1 ].H_:-!vl!
Foeder head Hod el Dere © ¢ o 6 0 = - & = I-U'i:'_:
Nuziot Bs Hal Cannl head -6 20 0« « & 50 & & 3 l.llhi'_'t
Bemlstor in Balitaly Bortabat « & < « &+« « ] 1332
Hend of Canal Kafr El Salibin., . . » « - . . 1 -’ll!_'l+
West reguilator in S8aliboh Quyit = « - . « & & 2 1005460
Euzt regulator in Salibok Qayat = « 0« ¢ o« - 1,242
Hend of Usond Harkgah .+ « 2 0 = & =« & & 3 1,382
West rerulutor in Balibuh Harignh. . . . .« . . 1 7o
Eust regulator in Salibah Hurignh . &« o« « . . 1 L7
West rogulator in Balibah Shenars. < o« « & & 1 T}
Eust regrulutor i Salibah Shepnen . « o &« 5 . i 2N
1 1a 1h: LTI Ty
Délbanis salibub escape s .« & o &« &+ & o . | st 20,402
Buildings.
Quarters for stalf and Inspection House ot Naslet B Ahid 449
el = = Bagulih .. BT
a2 | =
B.—Coxerroemios oF Banansus Basms, B
HE,'_.’-';II!B'I'III' No. % o8 8 e o mom %, 8 8, 8 = 3 11]__ ]
- 3!_:0. A R . = » w B %, w @ W i ]11:-“1
W No. 3 WL i el e EE e el et e Il L1317
Restoration of Hariri bridge o+ & AN e 3 o nTe
Builidings. 415
Quuarters for =tuff and Tnspection Honse Lahun Flhe s 251
o . " D‘I‘]hlil’l!ﬁ. = . 337 -
— oty 5201

Grand Totals « .

i, Gt




—_ 180 —

APPENDIX H.

Tast oF NEw ixp Resvopririen Basis axn CHANSELS EXECUTED UNDER

“Sppeian Wosxs"™

GIves 15 Arpespix F.

Cost,
Length Quantity
NAME oF WoRE. in uf
kilometres. | earthwork. P st Total Grand Total,
AL 2E. K. EE,
A —New Bunks (West of
Yiaufi Projet.)
i u|||ir|1 tion of Tarrad Tirfa . L 121,741 1583
= Eller . . 13- 5060 324434 4. 623
Salibals Quyat . . . T pa22 134,522 1,851
Partion of Tarrad ]I.J.r:q.lh TR F4R8 107,312 1,328 AR5
Taotal, = & 26K (8,100
New Channels.
Channel ut Regulator Salibah Ticta. (P47 08 M 04
fl'r:lrrlr!r”!"ur B-I'Hh‘.'h
Salibah Bortabat. . sl MED e D514 VY o ivye .
Portion of Turrad ]]urhﬂ:ll e 270 ]\ 126,016 L7 1743
Total. . - 5305
Remodelted Chanrels,
Cutin] Quaindie = - - <« « & AT 112308 1A 1403
']'nnﬂ‘u-n rthwork, West of ‘
Yusuli Project . . — AN |
Miscellaneous works. + . wom 143 1o
—_— 12781
H.—I:u.u sttt l:f‘ B r‘lnfﬂ.ﬂ.lrli:n _”rl'alj".
New Bunks.
Sulitinh Bolubshin god Balde . GO00 11 aga g
Yusufi Tarrnde & &+ = o & 9322 1) 452,603
15122 - 4783
Grand Total, earthwork. . L316176 17,564
— — ———— —————
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TABLE [—STATEMEST SHOWING THE QUANTITY oF SUGAR-CANE
Saxtea Pacronies 1

— 185 —

APPENDIX S.

oF N, 1| Spgan PRODUCED,

uptsHED 1IN THE Daia
< Mipite axn UTeeen Foyer v SEasox 180580 AND THE AMOUSY

L Clarwy eruabed *,."“m
Namk oF Facrony. T e al No. | sugnr
in kantars.
MIDDLE EGYPT.
Biba . . - o s . i W @ 2020495 156,591
Magagah . . Sl R 3 $7a8.0084 244,40
Matai . . . el el SRR g S 1895, 0924 173,473
Winia & .+ L et i e s 2414067 234 507
Abn Qirgus. . SRR S LT T T 1125294 110,011
Eﬂd.“- . . . . . - . - & - a = s = 3-4&&.12“ 25«3\.'*”1]
Total, Middle Egypt. . 12,680,860 1,191,985
UPPER EGYPT,
l)ﬂ-l'.h'.ﬁrﬂ-h . = " % B ® & B % B a ® -l'l'ﬂ.m’:! 51,?&5
Armant . . erah vl K 2w e e 673,637 63,488
Maota'annh. . B o : rre 1) | U 618,754 2604
Total, I_'||.|n-.r Hgypt. L3695 177.968
Girand Total. . 14,515,565 La64,053
== — - o — —= —

=]
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APPENDIX S—econtinued,

TABLE TL—SuiAn-CAKE CRUSHED AND BUaaR OUrTrRNED 8y vEHE Dama Saipn racronieEs
DURING THE LAST 21 YEARS,

- P Fro (humntity Tatnl Naturd of sunonsr lovels
st PEEGLY of cnk ¢ rushid ugur preueiioed preceling Hesmarks.
in knnfass in kaibare fagtary ednsan

1880 1574 840283 605,623

1881 LA81 2,365,423 182,006 £
1882 1531 7,496,102 603,225 &
1855 1882 1880004 122022 | Unfavourahle. =
1554 1554 5445247 T 451 Fuvourable, 4
1885 1554 9.015.201 Aol 881 Yery favourahle, -_5
1856 1855 11258057 G74.500 | Fair. =
1887 1831 10,086,224 WATE | Favourable. %
1888 L1887 10,411,640 961,352 | Favourable, =
1584 1888 8382807 7,197 | Fuir. j
1RG0 1584 7602302 ST | Very favourable, =
1801 1890 11,130,790 1149893 | Very low. 5
1802 1841 12,522 918 1320627 | Low but early rise. B
18493 1892 12,755,107 L207, 164 | Low and late rise. &
184 15493 14255818 LAZT008 | Very Favonrable, e
(805 1804 L4001 82 1L385.345 | Favourahle, 72
1806 1895 15,217 0150 1LA64.972 | Vory favourable, a5
1897 1500 2250458 | 4882079 | Very favournble, B
184 1897 12,369,140 LAT6GT | Very favouruble, =i
180 1808 11,536,680 LIT3AT1 | Low. “
10 L840 12 68080 LM008S | Very Bavournhile ®

—_——————— _

— ==

* This i= calenlated from No, 1 Sugar produced by adding onecighth to allow for Nos, 2
and 3 Sogar, fe.—
Ranbars,
No.1Bugar« + « & o« « «» LINLBBS
Nog: 2and 3Bpmir. « -+« MR04R

Total.. . o 1,340,983 -

Mo :—The above only includes (e Mididle Egypt fuctories, the cane on which s II‘I‘iﬂHIHt by the Itl‘ﬂllllllim Conul,
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APPENDIX s—continued.

TABLE 11l —SUaAR-CANE CRUSHED ANT SUGAR OUTTURNED 1IN Bunraxy PASHA S FACTORY
At DAMARE DURING TEE LART EEVENTERN TEARS

Friotory, Svison, Frowm crop of of L:::ll::t::l:lrlillncl Tﬂmll;uﬁ::‘:ﬁ;.“nﬂl TN
in knnkirs. i
1884 1883 258,855 23,199
1885 1884 258405 24 79 4
| 886 LR85 250,420 23,705 =
1RRT 18815 272954 2 9054 =
1885 |8AT 274,540 23,636 2
| A=Y B hh HTH.505 24 (48 —E
1840} 1884 266,218 23,783 B
1891 1590 295 421 AL609 E
1892 IS0 182,791 86,161 < =
1803 1802 12,187 31275 E=
1504 1804 171076 40,253 B i
1895 186 M5.274 47,429 = .
18003 1595 511902 51,954 =z
1887 1596 587,462 50,543 8 5
1885 1807 451,450 40,568 ==
1804 LRO% 179,822 48,761 T2
1900 1844 136,027 16,702 *
—— -T —— ——

* This 1= caloulated from No. 1 i"‘*tl-,ﬁir '|:'I'|'I:I1illl..'t"l| h}' ulliliug one=ninth to allow for Nos, 2and'3
Sugnr, la,—
Kanburs,
Bo.VBugur: « « o« o & o o 42039
Nos, 2und 3 8ugure « . o .« 44873

A ——

Tﬂtﬂl- " ] -ll'r.?ﬂﬂ

——

ROTE :—The anesnlntl allowsd for Sos.  and 3 Bugar i the e F'-fl-l]-irtinll A% Wil in former v and has
e aillhivesd to for porposes of comparison s the netual proportion, T, however, 08 ol ab imessavenil,
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APPENDIX S—concluded.

TABLE IV.—STATEMEST SHOWING THE QUANTITY OF SUGAR-CANE CRUSHED IN THE Facrories
oF TaE ¢ SocETE GEsfrarn pes Svenenies v 1A Havr-Egyere™ AXn THE QUANTITY
G¥ No. 1 Soeal PRODUCED PUNING THE PAST § TEABRS

e — - — — —— — =
FACTONTES.
ToTAL,
Nawa Himadl Shiech- L. Hawamdiys.
SEARBOK.
(itd | sk brn
Mane el '_ gy W arvEkund 15““?‘”_'1 U vrmslusl 1'“_”' Cans erasod i &
(TR bt nicd WEE s & Sy In Eapitars, e TV 1 kmminrs. feg i
g i Demanhiiie in lEire 1 kmmdars In KBniars,

1896-1807 | G44438 GR.S88 ] 1822204 | 191100 | 1355820 135,554 | 7909621 395,561
IR0T-1808 | LOGLA18| 108870 | 2,782,570 238574| 6564808 H6900 | 5095896 ] 400,434
1R0R-1899 | 1L776.825 ] 1732631 3.158.415 204940 | 1. 15080 | 125,790 6,250,3201 604,002

18901000 | LE1S341 | 168,577 [4060.252 ] S0091 [ 1191278 105,641 | 578871 573,408
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ADMINISTRATION REPORT OF THE IRRIGATION DEPARTMENT
IN LOWER EGYPT FOR 189%.

(CHAPTER L

WINTER, SPRING AND SUMMER [RRIGATION,

It has, of late years, heeowe an established custom to greatly reduce Winter and
all canal discharges during the months of December and January, as, .
at this time, there is little demand for water ; the country is, on the
contriry, in need of general dminage after the excessive irrigation of
an urulnmr'r Hood seasomn, throughout which the canals have carried
their maximom dischurges with high water levels,  As a rule, more-
over, the winter rains in the Delta, :|1||*||1,.a,r December and Jannary, are
sufficient for the needs of the winter erop.  The opportunity is token
advantage of to execute canal clesmnces by hand as fur as possible.
And thus it is evident, that the practice of lowering the canals all over
the Delta for the two winter months, has much to recommend it But,
ag soon ag the eanal elearances are over, the time comes, more or less
early in February, when the winter crops I‘Hlllll‘l' a watering.  Some
few vears ago, the demund for water at this time was ztuﬁlrwnth et
hy maintaining the water level upstream of the Barrage at R.L. 13-30).
liut, of late years, it has been found necessary to exceed this level by
20 to 30 centimetres,  The gradual extension of cultivation is pmlmhh
the canse of the increased demand at this us ot other seasons.  But
there is, besides, another cause, which has also been of gradaal growth.
Cultivators, taught by the experience of the increasing water difficulties
of u suceession of summers—difficulties due to the extrordinary incrense
in the arens of cotton crop—have appurently realized the advantage of
enrly sowings ; and cotton sowings have, thevefore, been getting enrlier
venr ufter year, until, in 1899, they began in February. Thei irrigation
of the winter and cotton crops, mna:-quumlu‘ now overlap, mnd 4 more =
plentiful supply is thus required in early spring. il it is not given,
the winter crops suffer from the deficiency “erented by the first waterimgs
of the cotton crop.

Ten years tgo, after the effect of mnking the Borrage efficient had
been made cvident in a great extension of the cotton erop, ineguality
hetween the demand and supply of water again arose, as before when




the Barrage was but a name. And especially was this inequality felt
in the summer of 1892, when the Barrage was tightly closed and the
wates caulked, 1In that year, although the whole Nile discharge was
turned into the eanals, there was still found to be an insufficient water
sapply for the area cultivated. The practice was, therefore, introduced
of keeping the upstream level of water at the Barrage low in early
spring with the object of checking the tendency to sow a greater ared
of cotton than could be irrigated during the period of shortest supply
in June and July. The usual leyel adopted, as 1 have stated hefore,
was R.L. 1350, But in 1899 it was found that this practice could be
followed no longer in consequence of the sudden demand created by
the commencement of the cotton sowings before the demand for the
irrigation of the winter erops had ceased.  The spring supply had,
therefore, to be increased by raising the Barrage upstream level to
R.L. 14:00, at which level it had to be maintained.

The practice referred to, of limiting the spring water supply, was
adopted, in the early days after the Burruge pestoration, for reasons
which are best given by the following extract from a document that
was placed in my hands on assuming charge of the irrigation of
Lower Egypt.

“ A referenes to gauge records of the Barrage will show that itis only fowards
the end of July that the surface of water is raised to itsmaxinum height.®  The
aninitiated. which includes almost every one in Eeypt except some members of
the Trrigation Service, think that the Delta is unnecessarily thus deprivid of
water and consequently that the cultivated area is smaller than it might be.
Were the Barrage to be maintained af its muximom level ® thronghout the Sefi
senson until the naturul rise of the food raised the viver above this level, the
aren of Sefi crops sown would undonbtedly be greater than ot present, lLint this
larwer aren could not e mutareed.

The masimum area roquiring irrigation dovs not occor until late in July before
the flood has ruised the river above the maximum level to which the Barrnge can
rii<e water. The inerease in area in the end of July is due to the planting of
Dhara erop.

Now if the maximum supply is provided early in the season, the maximum
aren which the Burrage can provide water for will have been renched before
Dara sowings commenee. And consequently either Dura cannot be planted until
the nuturnl rise of the Hood inereased the quantity of water entering camals, ora
cortain are of the summer erop must be deprived of water to provide for the new
tiren pait undler Lhara,

To mnke mutters more difficult, the fiest irrigation of Dura luuds requires an
alinormal quantity of water ; consequently the area of Sefi crop deprived of water
woitld be considernbly larger than the area of Dura pluntid, Tt is to be in

* 0L 1A, b Dewel of the bop of Ui gates ismeant by masinum Jevel troughoutthis quotation:
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i pﬂaiﬁuﬂ to inerease the quaniity of water entering conale when the area is
inereased by Durn sowings that the water surface above the Barrage is not
allowed to rise to its maximum esrlier in the year. This arrangement undoubtedly
limits the area of the Sefi crop but it secures the safety of this Hmited area.™

For some few years past, doubts have been felt us to the soundness
or efficiency of the practice adopted of deliberately keeping the canal
sapplies down in early spring with the object of hmiting the areas
planted with cotton,  Tn all probability it has no such effect, bt has for
result, rather, the continuance of the cotton sowings to an unfavourably
late date, so as to complete the sowing of the aren that it has been
decided, irrespective of the supply available, to put under ecotton.
These late sown crops are, in consequence of the Infeness of sowing,
so feeble when the hot weather tries them, that thev are less able
to support a dearth of water than the earlier sown crops arve, and the
demand for water consequently becomes more pressing than it would
have been, had a liberul supply of water been given in the early
spring.

It would, however, be advantageous, in some years, if rice sowings
conld be restricted ; but the Irrigation Department has not the power
to control the rice ecultivation directly, and cultivators must lesrn to
have diseretion and adapt their agriculturl operations to the conditions
of supply as it varies from year to year,

It has thus come to pass that the Treigation Department is now
melined to the opinion that it is better to place as good a water supply
as is available within rench of the eultivators up to the maxiniam that
cun be utilized to advantage at any season, leaving it to the cultivator
or landowner to limit the areas planted as he may consider to be best
for his own interest<; for he is in a2 good a position as anybody to
appreciate all the conditions that will affect the crop from sowing to
harvest, and the Irvigution Department cannot assume the responsibility
of laying down what areas may or may not be planted.

The winter crops in some loealities in Northern Gharbivah suffered
in 1899 to a eertain extent by a failure of the water supply owing to
the causes set forth above, as correct information as to the situation of
affairs was not communicated early enough to allow of matters being
put right before some crops had suffered. Tt is hoped that in furare
this will not recur, as the practice, hitherto followed, of restricting the
spring supply will be abandoned, or at least modified, so far as the
river discharge admits.

The following quotation from the * Procts-Verbal ie I' Assemblée
génerale ordinaire des actionnaires de Tn Société Anonyme da Béhér”
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of the 19th April, 1900, conclusively shows the benefit of, in this caze,
breaking loose from tradition, the new practice of giving an ahundant
spring supply having been adopted in 19010,

4 B 1898-99 la fourniture d'ean fut tellement réduite qu'elle déter-
* ming la perte de ln moitié des enltures de cérenles, Cela fut d'autant
% plus regrettable que Je niveau du Nil avait été plus favorable en été,
* iz toute In région des Bararis oit est situé le domaine social souffrit
de ln disette d'epn.
4 Par contre Phiver 1899-900 a été marqué pur une irrigation abon-
% dante, ¢'est la meilleure distribution d'enn que 'on ait e depuis 1895,

The level maintained upstream of the Barmge during the summer
months of 1899 was, on the average, higher than that of any previous
yedr, In the 1st aud Srd Cireles, nutil the end of June, there were
no exceptional difficulties of distribution, although the cotton and rice
arens were unusoally large.  But in the 2nd Circle, from the com-
mencement of cotton sowings, there wus uneeasing difficulty in meeting
the demand, in spite of the fuvourable supply produced by the high
levels above the Barrage,  There can beonly one explanation toaccount
for this: the area of Seft crops must have incrensed considerably, which,
s0 far as the cotton crop is concerned, is shewn o be the case by the
cotton returns, The North Kasid, Safti and Gafarivah canals were
the worst off, but the Sahel and Sherbin canalz carried better supplies
than they did in 1898,

The water of the Damietta Branch of the river near the tail became
salt early in the year on account of the reculation cffected at the Bar-
rage with the object of lowering the water level sufficiently to allow of
the construetion of the new Weir,  But, though the salt water invaded
the branch earlier in the year than usual, it did not event ually reach
w far south as it did in 1898,  For the level downstrenm of the Weir,
which in 1899 was reduced to R.L. 1000 at an earlier date than ever
before, was of the other hand maintained steadily at that level s wherens
i 1898 it fell as low ¢ R 970 when the Barruge was closed and
canilked. and was below R.L. 10°00 from 12th June till 1st Aogost
But in spite of maintaimmg the downstream level ut R.L. 10°00 through-
ant the summer, some pumps ab Ras-¢l-Khalig and thereabouts were
obliged to stop working for a time om account of the river becoming
wlt. To remedy this, the Inspector of Irrigation of the 1st Circle
was instricted to leave the Rayyah Tewfiki Head at the Barrage fully
open, and to pass a digcharge back into the river through the Man-
suriyah Head. This he did willingly at first, when the canal discharge



- 137 —

exceeded his requirements, but, naturally enough, not so willingly
later on, when his own difficulties about Danietta anid Menzaleh com-
meneed.  Nevertheless, the order to keep up the discharge back into
the river was ingsted on, and considerable assistance was thereby
affarded to the 2nd Cirele at points where, otherwise, there would have
been great diffieulties.  The pumps of the Behera [rrigation Company
at Hatra were always able to work, and pumps owned by other lamel -
lords as far north as Sawalem, ten kilometres below Ras-el-Khalig,
were able to work steadily with but one or two short interruptions.
But notwithstanding the favourable levels maintained above the Bar-
rage, und the provision made for the continuous working of the pumps
on the Damietta Branch, it was foreseen that, when the inundation of
lunds For maize sowings should begin, there would be serious diffi-
culties of distribition in Gharbiyah Provinee, and at certain points of
Dakahlivah Provinee, A Ministerial Arrité was, therefore, issned,
forbidding the use of water for preparing the ground for the maize
sowings during the period between 18th July and 6th Aungust. A
similar order will probably be issned every year in which the Hood
rises late, if the large aren of cotton crop and riee s to e insured
aguinst the harmful effects of drought in July and early August.  But
the new Weirs, now nnder construetion, will, when complete, much
improve matters, ond give a better supply imwediately after the rise
of the flood makes itself Felt at the Barrage: so that it will be possible
to allow maize sowings to be made early. Before the Barrage was
restored, no caltivator thought of his maize sowings until the flood lnd
risen well; but since the Barvage hag done its duty, the sowings have
commenced year by year at an earlier date, and the demand to get
more work out of the Barrnge hecomes move pressing..

I many parts of Lower Egypt maize is even, nowndays, sown early
in June.  But the Burrage cannot augment the river supply, and so,
when the Burrage mates are closed and aolked, und the whole river
discharge is being forced to ow into the canal, and the supply thus
obtained is still insufficient for the cotton crop, maize sowings cannot
be allowed to draw on the scanty supply and make it still wore insaffi-
cient, Consequently, powers must be given to the Trrigation Officers,
enabling them o coutrol the date on which water may e taken for the
gize erop.

Heamarks on the Ist Cirole.

The eannl discharges of the lst Circle were so ample, that it was
not necessary to impose rotations in the Provinee of Kaliubiyeh.
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In Dakahlizh rotations were generally in force from Hth Jume to
11th August, but, at the tail of the Bahr Saghir, they were continuer
to the 14th September on the account of the bad levels of the early
flood. In Sharkivah rotations were applied from 5th June to 12th
Augnst,

Under the system by which all the heads of canals npstveam of the
Burrage were kept open throughout the summer, the 1st Circle got
wreat deal more than its fair sharve of water, and consequently not a fair
share of the diffieulties of summer distribution.  This is to be changed
for the friture, o that the 1st Cirele may have its fair share of both.

On page 177 of “Egyptian Trrigation,” Second Edition, Mr. Willeocks
gives the distribution of water between the Cireles resulting from the
practice of leaving the Head Works of the six feeder canals fully open
in summer. He shows, what is now fully admitted, that, by such &
primitive svstem of distribution, the st Circle has, sinee 1891, been
getting considerably more than its proper share of the summer supply,
and the 3rd Circle slightly more than its just sharve, while the 2nd
Cirele has been getting less than it should have hy the smount given
inexress to the 1st and 3rd Circles.  On page 281 of the same work,
Mr. Willeocks gives as the reason for tolerating such an unjust system,
that “ the public would have objected to the main eanal heads being
regrulated on.”  Strange though it seems, this is the only reason Thave
ever hind given me to account for the rule, and also to justify the con-
struetion of practically an inefficient second channel along the fort ditch
at the Barruge, the ohject of which was to incrense the discharge of
the Rayyah Menufiyah. But the public, whose unreason is s0 much
feared, ave sometimes wiser than the prophets imagine them to be, and
have more than once guietly accepted innovations which they were
expected o resist or ut least to object to, The common-sense method
of distributing the water by regulating on the heads having been
decided on (see page 115 of last venr's Report) hefore, and, therefore,
independently of any considerations arising from the low floodd of 1899,
the intention of doing so was officially published in Sir William
Garstin's Note on the prospect of the Nile summer supply in 1900,
and not a murmur of protest was then or has been since raised by any
of the public, who had been expected to ohject.

Remarks on the 2nd Cirele.

Mr, Verschoyle took charge of the 2nd Circle on 15th February, 1899,
when Ismail Bey Sirey, the former Inspector, wus transferred to n
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newly-formed Circle in Upper Egypt. Difficulties of distribution had
already begun, and Mr. Verschoyle had to deal with them before he had
time to muke himself acquainted with his charge; which, however, he
lost no time in deing, devoting himself with an unceasing energy o
long and exhansting inspections at a time when private interests of a
distracting natare might have been held by any one less solf-sacrificing
to furnish an excuse for being less away from Head-Quurters.

The dredging of the Rayyah Menufivah was backward, and in the
middle of February there was still one metre depth of silt in the first
eleven kilometres, and almost generally, also, to Karinein.  An attempt
had been made to reduce the silt by the sconr which it was hoped the
opening of Bir Shams Eseape might produce on the full of the tlood,
but this measure was quite inefficient.

The sandy canals—the Naggar, Sirsuwiyah and Simsimi yah—earried
insufficient discharges.  This deficieney might have been at least partly
met by raising the upstream level above the Barmge, had it not been
for the tradition handed down condemming such a proceeding. The
decrense of discharge in the main canal, due to backward dredging,
would have been compensated for by the same raising of the Burrage
upstream water level.  The lesson has been learnt and this tradition
also has been thrown overbogrd.

Me. Verschoyle, in his Report, records the following facts concerning
the condition of the water-supply in the 2nd Cirele with different
Barrage upstream levels, the Rayyah Menufiyah Head being always
fully open.

With R.L. 1385 upstrewm Barmge from 9th to 20th March, North
Gharbiyah got a good supply.

With R.L. 13:50 at the end of March, the tails of long canals got
poor supplies.  Rotations of a mild form began om the 185th April on
Pahr Shirhin, Sahel canal and Rayyah Belkas; and on Babr Shibin
on 1st May.

With R, L. 14:00 upstream Barrage, general rotations were started on
26th May. The first programme allowed 7 days working to 9 duys
stopping in Menufivah and 8. Gharbiyah, and 4 doys working to 6 days
stopping in the rice districts of N, Gharbiyal.  The effeet was excellent
till the end of June, and the cultivators of N. Gharbiyuh expressed
satisfaction with the May and June supplies.  But, at the end of June,
the Maize sowings brought the usual difficulties.  On the 6Gth July
the second progrumme of rotations succeeded to the first.  The second
programme allowed 7 days working to 14 days stopping in Menufiyah
and 8. Gharbivah, and 7 days working to 7 days stopping in N.
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Gharbivah. But even this progrmme was found to be not severe
enough to secure just distribution, as the demand for water, when Durah
sowings commence, cannot be fully met by even the most favonrable
summer discharoe.  There was a failure of supply at the tails of the
Kasid and Gafarivah canals.  There was not enough water to provide
one watering in 21 days to all, so some got one watering in 30 or 40
days. There are too many lifting machines on these canals, which Mr,
Verschoyle proves plainly by figures.

The ohject being to obtain an equal distribution of water for all, the
moral of the foregoing facts appears to be that too long a period of
working is allowed, us compared with the non-working interval.  The
remedy seems to lie in @ shortening of the working periad to 6 or even
5 days, and a lengthening of the intervals, Six days working out of
s period of 20 days, or 6 out of 27 wonld be suitable.  But if, in
consequence of exeessive pumping power having been anthorised, an
allowsnee of 6 davs working does not secure a just distribution, the
period of working must be still further reduced to 5 days out of 23,
or 5 davs out of 20, But these periods cannot be enforeed in rice
distriets, as young rice is said to suffer harm, if the intervals between
waterings exeend 5 to 7 days.  This consideration introduees wwhkward
complientions in any scheme of rotations which has to make nllowsnee
for rce.

Rotations in the 20d Oircle continued generally mmtil 20th August,
buat, on the longer canals. such ax the Sahel, Kasid and Gafaviynh, they
were prolonged till 31st August. Mr. Verschoyle notes that the
ohservance of rotation orders is mrowing, respect for them being probably
due to punishment for disobedience following more promptly on the
offence than it used to,  But the one thing needful to secure o more
perfect observance is the making the meners of water-cotrse heads and
lifting machines responsible for the acts of their agents in charge of
the machines, Otherwise they will not hesitate to encourage disobe-
dienee of orders, which has for result considerable min to themselves
at the expense of o few (ays' imprisonment for one of their small
emplovés, or an insufficient fine,  The fines for working an engine out
of turn are so small compared with the profit to be made by such action
that the fines are no deterrent. Hspecinlly is this so in the cuse of
larve pumps, for the amount of the fines remains the same for all sized
pumps, while the profit is proportional to the size of the pump. There-
fore Mr. Verschovle recommends a seale of fines proportioned to the
sizes of pumps.

Mr. Verschovle wus not long in finding out that his predecessors
in the 2nd Circle had been too liberal with permissions for pumps,



— 141 —

Though possible, it is not practicable to eluborate o just rolation system,
unless the power of the pamps and other lifting machines is propor-
tionsl to the area served.  To distribute justly while the power is not
so proportioned, some pumps would have to work three duys, some
foir and others five or more ; but it would be hopeless to attempt to
secire the rigid applieation of & rotation programme of so complicated
a deseription as wonld be produced by making these varying allowances.
Mr. Verschoyle is, therefore, bestowing much attention on the eideavour
to redice the lifting power authorised to what it should be, and has
had the satisfaction of effecting o rvduction in twenty eases during 1899,
The task is up-hill work, as all pressure possible is bronght to bear in
the opposite direction,

It i= further necessary to limit the number of “Tambonrs™ ( Arehi-
medean screws) allowed, and to subject then to the sumne regulations,
us regards permits, as Sakyss. Ten w twenty tambours are now
sometimes grouped inoa row, and, acconding to Me, Verschoyle, lift as
much water as a G-inch or 8-inch pump.

Remarks on the Srd Clivele,

The water supply of the Srd Circle was so good that no diffieulties
were experienced till Durah sowing hegan, on account of which it
became necessary, about the end of June, to apply rotations.  But, by
the 13th July, so great a proportion of the Durali had been sown, that
it was considered of no advantage o prohibit Durah sowings between
1Sth July and 6th August, as was done in the other two Ulrcles,

Mr. Dupuis, the Inspector of Irrigation of Srd Circle, mentions Abdul
Wahab Zeki Bey, Uhief Fuginesr of Belierah, for his snccessful conduct
of the rotations,

No dam was made at Melallet El Emir, as the summer levels of the
Fiver were oo,

('novs.

The winter crops were very good, except where the water supply
avens of very limited extent failed.

The rice crop was also a good and unusually large one.

The cotton crop is estimated at the large figure of 64 million kantars.

Thi late arrival of the flood water was beneficial to the cotton erap
in the (rzsh Provinee, as il pickings were obtainsl before the comon
erops bordering the Tswid basin were submerged.

Meballot
El Bmir dats,
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The maize crop no doubt suffered generally in yield on account of
the lateness of the flood, as well as from its deficiency.  Mr. Verschoyle
states that this crop in the Menufiyah Provinee, where it was irrigated
by lift, gave an outturn of from 65 to 70 per cent only of a full erop.

Mr. I]upm- notes that some remarkably heavy storms in the first
week of October brought in a period of colder weather and, especially
in the neighbourhood of Alexandria, did some damage to the standing
erop.  He also points oot that the development of these crops was
somewhat affected by the early spell of cold weather, as their growth
wus backward on account of the lnteness of the flood, but that, on the
whole, they were good.

The cotton crops for 1879 and for years since 1883 vielded the
following quantities of cotton in kantars:

1879 . &« o« -« - 3186000 (Hishest previous to 1884 ),
864 . « o & & o 3,620,000

1R85 &« o o & o o« ATLNN0

IBEE - + o« v e o« 2BTRAN

15"5? . - ] - - 2 ﬂJh ‘1‘54

1888 . . . . . . 272390

l&ﬁﬂ - - . - . (] '] Tﬂ'dﬁ

LRG0 e v e o« - 4159405 (Barrage restoration completad.)
1891 . s e e 4765341

IROF 1o o Ga- e w0 s (220510

893 « . . - - . 2033235

1B . - » « » « 4619793

1898 . . v . o s 9206138

B o « o o » o BB79470

1897 . « .« .« = = BOO6AST

B9 . . & & . o 5,585,306

89 . . . « « o 6436000 (about)®

According to statistics collected by Chitty Bey, the area planted with
cotton: in 1899 was 1,153,800 feddans, of which 1,074,500 was in
(3izah and Lower E:.ﬂ]}t. It follows from these figures that the average
yield was over 5 kantars a feddan.

Dury or WATER.

I a year of wood summer discharge, the "ulut‘. ol water is always
low, In the 1st Cirele, which had the lﬂ'l.ll_HJI'MGIIﬂT.LL‘lr largrest share (31
the water, the duty would naturally be the lowest, For 1899, it
difficult to cileulate what the duty in the 1st Circle was, as a lurge
quantity of the discharge was ("-d'!l.lll'll back into the Nile at Mit-Ghamr
to drive out'the salt water from the lower reaches,

* The Kegure resches] on o Otk July 1800, was G402, 770.
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The figures are not worth much, but, such as they arve, | give them,

Swnmar crops other than rice < . « « < Al 237 feddans
-.H.'EQ-H d . . - * s . ® i - " " " w TT-813 g
June dischorge . v s w o« 18757.648) cubic metres
[edueting Lll-u*ll.urlm bolow Ahbasks & . . . TR0, 752 il

the balanes is o o o FTHO9ERRR

17,996,888 — TT, 810 = 44)
16,207

The generul duty is, then, = nently 29 com. b Fedidan,

Previous years worked out to about 23.  The figure used for the
discharge includes the quantity eseaped into the Nile, as it is not
known what'it was. Therefore, the duty should work onut to something
below 29 ¢an. a feddan ; how much below it 1= difficult to say,

In the 2nd Circle there was no superfluity of water during the 2 Circte,
summer months, The “duty™ can, therefore, be correctly caleulated,
ussuming that our data of areas and dischuarges are correct.

Using Chitty Bev's figures (which include what Mr. Verschoyle
thinks are under-estimates of summer Durah) the following calenlation
gives the “duty”:—

Summer crops other than riee . . . o . S1L175 [eddans
L T T 7 T R T A e 33,892 4
Mean dlselmrgr: of H. Menufiynh for April, Muy,
June and first half of July. . < o . + . 13140000 enhie metres
L33, 140,000 — 33,892 3 40)

Duty of water SI20T5 = 2§01 ean, per feddan

That is, for CTOpS other than rloa o & o & = s 2301
Hiﬂ[‘i - - ® - . - . - - 5 = - i 3 4”-"“.

Mr. Verschoyle argues that Mr. Willcocks" allowance of 22 e.m, per
feddan at the head of a camal is msufficient, and he considers it should
be nearly 30 eom,  For, with un allowance of 23 com. a feddan, some
of the crop suffered to a slight extent.  Still, with the allowance of
23 e, the year proved one of good water supply genemlly. The
general daty of previous vears was—

Yeau A, finni=ml duty,
1808 . & e . alt s 485,850 e uny
IH'I{HL . . . # A . .o 'ITT.]!;'.* R B
lﬂtﬁ-- M - » . o & & i'lt‘i,dll E‘i""'
13930 a s s e . 6402 1938

e — e —
S
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M. Verschoyle's experience of the diffienlties of water distribution
in the 2Znd Cirele in 1899, when the supply was comparatively good,
was #uch ns to make it clear that his predecessor, Tsmail Bey Sirrd,
must, in the previous vear, have experienced diffienlties in the distri-
bution such as no other Uircle has had to meet. Mr. Verschoyle is in
4 position to compure the conditions of the 2nd and Srd Uircles in this
respect, having besn in charge of both ; and we know that hitherto
the Lst Cirele hos olways had, at any date since the opening of the
R. Tewtiki, considerably more thau its just share of the river supply.
It is therefore considerably to the credit of Sirry Dey that he managed
to enrry through the irvigation of the 2nd Circle in the summer of 1898
without o crash.  The general © Duty™ in 1888 worked out to 19-38
eithie metres o fulhlun, hu[, 0= wWis lJ-nIIltt!ﬂ out m the lll‘:‘lu}rt of that
year, soime of the “daty " was duty imperfectly performed.

In the 3rd Circle, the “duty™ generally works out lower than in the
other Cireles, that is, the quantity of water used per feddan is repre-
sented by a higher figure ; which is the same as saying thar the amount
of work ot out of cach cubie metre in the 3rd Circle is less than in
the others. But the data for the caleulation, both areas of crop and
eannl discharges, are very umrelinble. and T do not think the above
eonclusion is correct,

The following is the calenlation of 1898:—

Data,—Seti crops other than rice « o« « & 220407 fedduns
A E N o Parg = wry s Blerl ET v oAl e e 47015

Mean discharge, 1st April to Ith July < . BG5S enbie metres

Dty per foddan of Sefi | 3.000,558 — 47,015 x 40

=rTh e, . i
crop other than rice | 320,407 2007TH e o feddun

1 conelude from the calenlations of the *Duty™ of water, mude
during past vears, that Mr. Verschoyle's figure of 30 cubic metres a
feddan is af feast sufficient, and that, even with an allowance of 25
ciibic metres a feddan of Sefi crop other than riee, full crops can be
mised, The vear 1900 will give s a splendid opportunity of deter-
mining what ean be done with a less allowanee,
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(‘HAPTER L.

Froop SEASON.

The Hood of 1899, as regards both its maximum and mean levels in Flood tevls
(3izah and at Cairo, was the worst on record (see Rodal gauge
dingram). Its mean level for the time of flood was 19 eentimetres
lower than the mean of the 1877 flood, and 48 centimetres lower
than the mean of the 1888 flood.  The maximum level on the Rodah
ouuge in 1880 was 9 centimetres below that of 1877, and 48 centi-
metres below that of 1888, The comparison between the levels
of the three years 1s tabulated below. 1t is necessary to convert the
Rodah gange readings to Rediead Levels to avoid being led into errors
of comparizon by the half-pics and half kirats of that sauge for readinges
hetween 16 pics and 22 pies.

1877 1588 1594
; r. K R | AUE N
* dovan Gavge—Maximum . . .| 13 10 116 13 22
Mean forsouth of Bobag, Augast
11th to October 4th inelusive | 12 104 3 15 12 17
Mean for north of Sohag. August
9th o October 20th melosive | 12U 12 23 12 1
- P . P K " K
Maximum in pies. | 17 @ 15 14 T
Rodal Gayge. itL. RL, ®L.
| Maxim. R, metres | 1800 1757
— P. k. . K. o K.
August With to | Menn in pies. . . 5 22 i 22 5 13
Oetolwer 10th - 1.1 H.I. L.
inclosive . | Moun R.L. motres o 17351 17760 17112

Those who had personal experience of the 18588 flood, will realise how
b o flood the 1899 Hood was, seeing that the latter was, throughont,
half & metre lower than the earlier Hood,

For the sake of comparizon between the levels and resulting “Sharaki"” shamki Arcos.
arcas of the three vears, the following table is given in this place, As,

*See dingram of Aswan levels in preeeding Beport by Tkl Uppsr Egypi,

19
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in previons years, the figures are those of the uncultivated areas, the
figures of 1809 for the same category are entered below:—

Prov s IRTT [ BRS% 1850 HEMARES
Liiess -"a.ff,ifjn'. el b= Foadiline Frealdans
Ghgnll « & = & e s H45, 200 14441 k= f R
H|.|“Jr“!1_ . . R . LN Brd) 13?[}” LA14n 15 Hiood wae  lower
Menmfizvali « = o« o 4 TOLL 1800 2020 |than 1577 fuad by 1
Gharbivah. o« &+ & 3400 Nil 70 [eentimetres, and  than:
Eoltubiynl . « « « D00} S.264 G222 |1EEE Hood br AR et
sharkivaly - « « = & B L Nll Nil TeLrics.
|'i:gk:||'|ii}'u]l, T #0085 Nil 15
Totnls, . - 193,475 41204 32.025

The Finunes Ministry's figures are given in Appendix K.

No doubt the improvement on 1877 in Lower Egypt proper is due
to the Barepge and the canals, which rake off from above it, having
been sinee made efficient.  Bat the decrease of Sharaki in (vizah with
the worse Nile of 1889 is doe o the better manngement of the water
of the basins by both the 3nd and 4th Circles of Levigation.  Most of
the Sharaki in Gizah i on the east of the Nile, and, as the 1899 fHood
wits litll o wmetre lower than that of TSSS, it is patural that there should
be more “Sharaki’ there than in the latter year, because the irrigation
depends directly on the Nile levels, which eannot be assisted by passing
water on from system= on the south, s no connection i possible except
at prohibitive cost.

The existing record of the Rodah gauge from AD, 1823 w A.D.
1867 mives only the maximum and minimum readings of the vears,
The maximum rendings show that there were low Hoods in the years
given below :—

L.

A 18350 . . . o Maximuom reading 10 pies J kients 18200
/8% ar & o i g Al I8 R 18145
1806 « & w0 a - I . & A6 [8=427
B = oy, . n - w ., 4 . 15 20054
Ih. o v e s u A: 20 ay 8 TS L&+ B2
1853, (% 1854) . .. S L 18 . 18637
1884, & « . = n - 19, 21 183894

For comparison the maxima for 1877, 1888 and 1899 are wiven,

Bl

Ay IRTT. - o o« Masimuom rewding 17 pies 3 kirnts  17-042
IBEE. « & . o o % . 4 Ia=041
B, . v 5 & i - 16,5 20 - 1 T=58i)



So far, then, as our records tell us, the flood of the vear 1849 has
been decidedly the worst that Lower Egypr has known during the
century.

Djabarti chronicles the fol lowing information about low Niles in the
18th century :—

The Hood of the vear 1705 was so delayed that prayers were offered
np.  The flood, however, came on the 22n] September, aud hymns of
praise were sung.  Still food hecame dear and begmars abounded,

In 1782 there was a low Hood with is
dearness of corn and famine.

Again in 1791 there was a low Hood and partial famine, and fool
prices showed a tendeney to riss. An attempt was made to check
this tendency by nailing to the wall the enr

conseguences—Sharuki,

= of those merchants who
encouraged it.  Taxes were remitted beeause of the drought and

famine, and there was no berseemn for the winter months,

The low flood of 1791 wis followed by a second low one in 1792,
which was 2 pics below the normal.  The famine therefore continned,
Fighting took place in the streets over the corpses of
horses which were coveted as food @ and even babies were suerificed
to the mudness of lunger.  Caterpillars ate the berseemn, whilie early
December was hot and rainless.  But about the middle of Decembay
there was ram, wnd consequent rejoicing. Bt many died, though
corn was brought from Turkey. The two years' fumine censed with
the next year's flood, which rose to the usial height.

Such is the recond of the last two centuries,
Syt still, who @in remember the flood of 1877, but no record of it.
from an irrigation point of view, can be found. We know that there
was an aren of nearly one million feddans  Sharaki. " on which no
erops could be mised.  This was at 2 time when the cultivated areg
of Egypt was much less than it is to day, and, therefore, one million

feddans represented n greater Fraction of the whole than . the same
figure would do now.

o Ilit‘_‘i'.-'- anil

There are a few in

A good Nile renches 23 pies, so we may consider
about 22 pies. or R.L. 19:00. The flood of 1899 was nearly 3§ large
pies (6 small pies) lower than this, and consequently must have heen
o considerably lower Hood than that of 1792, when there was SEVETE
famine,  The contrast of the situation of the country at the end of
1899 with the situation at the end of 1792 is suﬂ-iui{mtly striking,
The country, which in 1792 was overshadowed by the gloom of
famine, is now enjoving the stimny prospect of a crop of cotton not
far short of the record-beating erop of 1897, and a rise in Prices; while

& normal Nile as
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the arens that are left anwatered are of o Hmited extent, anil the
effects of the droughit on the food supply of the country have been s0
local, that the shorteomings of the flood are searcely felt except by the
Ministey of Finance. The Finances, however, are so little affected by
the loss of revenue that the purse strings have been no more than
nominally tightened, and that, probably, more for the salke of uphold-
ing the traditions of the Department than from any compelling
Hecessity.

After the foregoing genernl vemarks, it will be as well to record any
details, reported by the Inspectors of Trrigation, which are at all likely
to be of use for reference in future years, when the Nile Hood may be
similar to that of 18899,

1 the 1st Cirele, as in the other Circles also, flood rotations were
resorteil to, not with the object of preventing an exeessive amount of
water being poured over the counmy, but, on the contrary, for the
prpose of producing full supply levels doving alternate periods with
discharges which wonld have been insufficient to produce such levels
without rotations. By means of flood rotations, both the Provinces
of Dakshlivah and Gharbiyah got the benefit of full supply levels, but
Kalinbivah did not.

The st Cirele nsually has its flood supply supplemented throughout
the flood by a divect supply from the river through the Mansuriyah
Hend. but the flow into the el lasted, in 1899, from 3rd to 20th
Septeniber only.

A s of £E.759 was spent on special work intended to lessen the
apen of * Sharski. " £E.508 of this was spent on pumping, and
the remainder on temporary channels and banks, The pumping had
beiter not have been attemptid, as the result of it was unsatisfactory,
978 feddans only baving been irrigated and that insufticiently Inpt‘mlu:x-.
awnything but poor erops. The conclusion. thut pumping to diminish
the aren of * Sharaki ™ i not worth the expense anid time bestowed
on it, was arrived at in previons years of low Hloods : and the same
comelusion has been reached by Mr. Dupuis in the Srd Cirele in 18594,

Mr. Verschoyle, the Inspector of the 2nd Circle, was on leave doaring
the greater part of the flood, and Mr. Tottenham acted for him, until
he fell il when the charge of the Cirele was temporarily assumed by
Me. Adamson. '

The condition of the water supply in this Circle was this.  The tlood
was about 3 weeks behind time in arriving. The naximum level
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reached by the Rayyah Menufiyah at its head was 66 centimetres below
what is reckoned full flood supply (R.L. 1600y, The discharge was
about two-thirds of the full flood discharge, In addition to this, on
gecount of the lowness of the Nile, the usunl supplementary Hood
feeders gave litile or no assistance. Of these feeders the Bir Shams
Head drew from the river between 18th August and 14th October.
but delivered at a level that was one metre below High Flood Level.
The smaller feeders on the Damietta Branch, viz,, Um Ahmed, Thrahim
Effendi. Shalabi and Nuseani did not work at all. In consequence of
this state of things, the cultivators of Menufiyah and of the sonth
portion of Markaz Santah in the Provinee of Gharbivah had to lift
water throughout the flood. By means of dividing eanals into two
sections, and giving each high and low supplies alternate weeks (Hood
rotations), the rest of Gharbivah got free flow half the time,  To pass
the water forward to Northern Gharbiyah, it was necessary to regulate
on the Bugurivah, Adf, Bahr Sef, Batanunivah and Komshival aanals,
and to give alternaiely 7 days full supply and 7 days two-thirds supply.

A sum of £ES00 was spent, ns apecial expe wlittre for the prevention
of * Sharaki,” on temporary banks, channels and cuts, by the oprertion

of which 2158 feddans were saved from  remaining unirrigated
( Sharaki).

The #rd Circle is made up of two Provinces, of which Beheraly is
under Lower Egvpt conditions, and Gizali under Upper Egvpt condi-
tioms as regards irrigation.

As in the case of the Rayyah Menufiyah of the 2nd Circle, the
Rayyah Beherah never reached full food, and the river Hood feeders
at Khatatbeh and Atfeh never worked at all, the river being too low.
The Rosetin canal, for the first half of September, wis given whatever
it could get from the river: but, as that was insufficient, it hadl
afterwards to be fed from the Mahmudiyah,  The whole of the Beheral
Province was thus dependent on the Rayyah Behernh, It was,
therefore, impossible to muke the ustal * Sadd 7 oat kilometre 12 to
assist in the busin irvigation, and the diffienltics, described by My
Dupuis in his Report hereafter quoted, followed as a natural conse-
fuenee.

The maximum observed discharge of the Rayyah Beherah was
14,579,136 cubic metres per 24 hours on 16th September, and this guve
a deficient supply everywhere.

Sharaki prevention works, costing LE.8RS, were undertaken,  These

¥ lupned,
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consisted in the construction of the following Hoshahs and channels
to condduct water to them :

Waun or Hospams, [ 'ilwﬁ,l.lﬁ:himm o

Feddans,

].}li]_'ll'i_'_t'llih - s . & s & . &« = & @ - . 11‘525
Bhabnes o0 W o 3w & e 3o w0 oE & E aon
Dimeshli. . .« . . o] s o w oy sy im JK)
Maoballo=zr « . « & . d a5 G B 'a 4
Newilnh = o o 5 e T TR LG W 257
Rehimaniyali . 8 el el W Tel ¢ N s 250
Varoas & el b Uay s (ar m et i P = s
Totul: « & Ao

There vemmined an aren of 1,146 Feddans unwatered, and admitted
to be “ Sharaki,” on the islands and rregular sandy berms out of reach
of the cinnls,

For ensuring in a low Nile yvear the irvigation of the Hoshahs above
named, e would be well to provide some permanent arrangement.

A small amount of pumping was done by Government with the
object of reducing the final - Sharaki"” aren, but the conclusion. come
tocin former years as alvendy stated, that it was not worth the expense,
wits vonfirmel.

It was unfortunate that the Treigation Report on the Low Flood of
1888 contained but o bare mention of the operntions in the Gizah
Provinee, attention at the time having been concentrated on the Pro-
vinees south of Assiout.  That this omi=sion may not occur again,
I guote below Mr. Dupuis’ Report in full.  Mr. Dupuis wok charwe
of the Srd Cirele, I Junnary, 1899, =0 that the 1899 Hood was his
first flooed senson. The Chief Engineer of Gizah Provinee had also
eome newly to the Provinee since the preceding flood.  Consequently,
ns the Hood was an exeeptional one, 1 thought it necessary to give
woorl deal of personal attention to Gizah during the food season.

Jut Me. Dupuis requived little guidanee.  With remarkable guick-
ness, he soon abtained an intelligent grasp of the conditions of the
problemes to be dealt with, and it was at once elear that he wos 1o be
trasted to work them out himself,  The unusual amonnt of attention
bestowed on Gizal during the low Hood will probabily wesalt in much
;_"nnll i the l"l'l.n"iltlln:. = the defects o its il't‘i;:tlﬁun s-'-:.':-:'ttln wWere
detectin] i the remodies were  devised.

The remelinl works ape
hising earried ont jn 1900,
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REPORT ON THE LOW FLOOD OF 1898 IN THE GIZFH PROVINCE,
BY Mr. C. E. DUPUIS, INSPECTOR OF IRRIGATION, 3rd CIRCLE.

“ The main canals of the Gizah Provinee, namely the Khashab, Girzah sote on the
» - - ' Trrigation of
and Zummur, as also the channel leading to the Abu Nimros Eseape, e

had all been cleaved to such levels that they began to flow between e derieg
the 12th and 15th of August, with ganges corresponding to about o ol 1800,
10 pies at Assouan n week before,  The approximate actual levels of

their beds at head were ;

Khnshihs: 5 5 % v 5w Je % e i ceh oo Cwn o &0 UE
1 - £ 1
i OE O F R OE s WA W o 2SR STy s
Zummur . W R @ OOED @ ONEY = Heh A o e oo mow LIED)
Al Nimrus & 0 & 0 s v e e e e e e e e e lEED

#1In no ease was the flow prodoced in the cinmls by the Hood st any
time anything like sufficient, and the supply in the Khashal Canal in
particnlar was miserbly inadeqguate.

ST is helieved, in view of the fact that Hoods such as that of 15949
are fortunately very rare, and also in view of prospective changes mud
improvements, that it would be sufficient if the fallowing levels were
adopted for the heads of the above channels:—

Thisltl ) @ & Jd S R v S d M A e, e
GHrenh & 2 5 % 5 e i e S W e F EORLL
Giizah . . T . . o e WO
Zummur . N . . & & PR - & & & - 5 - B i
Abv Nimrus' o @ e a3 ST i 16000

and the fact is noted for recond,

It bemg guite clear at the time of opening the enals that the flood we Gk
was going to be a very low one, an endenvonr was made ot first to
kHL']‘n the Abu Nimrus ].‘l‘-':L‘Il].h.' apen s n'-i1_||-§:hlll|.1_1|1[:u'_1; Fooder for the
West basin system: and, to render this effective. Sakkara Regulitor
Wils u:h;:rmi,_ .

* It ‘was, however, soon found that the closing of the Sakkara Regu.
lator was ineffective, the whole of the small discharge available passing
through the loosely fitting verticals with o Tittle heading up; while
an outery almost mmediately commenced from the cultivators of the
important Hosha tract near Gizah dependent on the Badala and Sherif
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Canals, which draw their supplies throngh culverts in the Shabramant
Saliba, and which canals either did not flow at all, or gave an inap-
1|1r1-:_hthh- discharge with such levels in Shabrnmant basin as permitted
of any inflow riunnrrh the Abu Nimrus Escape.

“ Shygbransmt Ih"fulntm was therefore closed, and as soon as the
inflow at Abn Nimrus censed, the FHscape was closed, aud wade
thoroughly watertight by an earth sadd against the regulator on the
hasin side.

“ The elosare at Shabramant regulator proving ineffective for the same
renson as given above in the ense of Sakkara, it also was soon afterwards
elosed entively by an earth sadd against it on the upstream side, which
proved a rather froublesome job owing to the difficulty of getting earth.

“ At the same time all the regulators above Shabramant were kept fully
open, and remained so till the middle of October, the whole available
discharge of the (virzah Canal, except the small quantity drawn off by
the (izah Canal (which mn o very small discharge just sufficing for
the shadoofs on its line). passing down to and being stored in Shabra-
mant Basin, which awain formed o reservoir for the supply of the
Badala and Sherif Canals,

“Shalrumant Bagin filled very slowly up to a level of 1896 (over
one metre below “tamam rai ™) iw the 10th October, after which date
it began to fall, the whole availal e supply being unable to balance the
Joss by evaporation and the small deaw off of the two canals above
niamel.

17 to the middle of Octoher, therefore, it lnd only been found pos-
zible to fill one basin about half full, and to afford a small supply to
the (rizah Canal, and o fair supply to the Daddala and Sherif Canals
for the irvigation of the Nabari erops,

“Fven this small supply was only obtained by leaving the Sabah and
Komi regalators in the 4th Circle open as long as there was any inflow
at (nshesha, which, during the latter part of August and early part of
September, afforded the greater part of it

“The (virza Head was watched to see that no waste oceurred by hack
flow to the river owing to the Komi supply, but, though the inHow
heenme very slnggish at times, the current was never reversed,

“ As soon as the inflow at Qushesha ceased, Komi was closed and the
West Gizah basine were dependent on the Girzah Hesd,

“The Agooz Esape at Kafr Amar remained closed throvghout the
Hood, the water of the basin &ide being always a few centimetres higher
than on the river side, until the 4th Circle water was received in gnan-
tity, when the head on the basin side beeame very large.
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“Farly in October, when it was seen that the Girzah Head supply
would soon fail entirely. srrangements were made with the 4th Circle—
whose irrigation was considered assured by the large volumes stored in
the various basins to the south—to pass on some of the water stored in
Rigegn and the lower part of the Qusheshn Basiu,

“On the 1ath October, therefore, Girzali Head was closed (with
double planks with earth between), and on the 17th Komi was opened
and n considerable volume of water poured into Maargab Basin.  This
supply was devated, in the first instance, to the Gizah Canal and its
long chain of high level hoshas on the river edge, the Maarmah regulator
being closed,

“It may be noted that the Girzah Head elosure leaked a good deal at
first, and it would have been better to have sadded the regulator with
earth before admitting the Komi water,

“The }Inﬂn]ah hasin was kept at o level of about 24-00 (50 below
*tamam rai "), this being sufficient for the Gizah Canal ; a good deal
of water eseaped throngh the loose needle closure of the Wfﬂﬂﬂluh
regulator to the lower basins; the lower regulators were all kept
similarly closed to keep the water as near the head of the chain as
possible,

“The irrigation of the Gizah Cannl hoshas continued till the 9¢h N
vember, by which date it was practically complete down to R:u]rﬁ-]le:m.

“The 4th Circle beginning to doubt the sufficiency of the supply
arriving from the south, Komi was temporarily closed on that date.

*The irrigation of the hoshas gave a good deal of trouble, as, owing
to the almost entire absence of eulverts in the varions dividing banks,
the water could only be passed on from one to another by means of
euts, which, once made in the sandy soil found near the river, almost
invariably became nneontrollable,

*Al=o, the very high land levels of some of the hoshas, and partienlarly
of the temporiry hoshas made on the river Sahels, necessitated very
high water levels throughout the whole of the chain being irrigated ;
and two or three times, owing to the failure of high bit= of temporary
bank near the river (under a head of three or four metres), the whaole
chain drained rapidly away through the open euts, cansing some delny
and loss of water.

*The principsl temporary hoshas were at Rigqga, approximate area
300 feddans ; Kafr Turki near Kafr Amar, 450 feddans 3 Demha, G50
feddans ; Abu Ragwan and Tarfayah, 1,000 feddans ; all of which
should undoubtedly be converted into permanent hoshas when the
opportunity offers, and funds are available.
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“On the 19th Navember, the 4th Circle having completed itz irrigation,
Komi regulator was reopened and & very large volume poured into
Gizah. The small Maarqab. Thama and Dabshar basins, which had
run down a good deal during the 10 days' closure, were rapidly rised
to “taman mi” level, and on the 24th November the Salibas in
Dahshur. Talima, Maargab and Rigqga banks were cut in suceession in
the order named at o few hours' interval.

“The ohject of this arrangement was to avoid the danger of excessive
levels in any basin owing to the inflow exceeding the outflow. In
the Dabshur and Tabma hasins particularly the longitudingl banks,
protecting the Ayyat Estate of Messrs, Suares’ Company, were weak,
and an accident here would have done great damage.

“As o matter of fuet, except when cut under a hig hend, the cuts in
the hayks opened slowly, and practically ceased to widen when their
netion had diminished the head npon them to a livtle onder half a
metre, and the levels in the busins affected fell grmdually and fairly
uniformly from the time of maeking the euts,

* Salkkaen basin filled wpidly, hut it was found possible toavoid making
#oeut in the hauk by utilizing the old disused regulator near Mitrnhenni
villugre,

“ By keeping Shabramant regulstor (which had just previously been
clesred of earth) open, while the Lasin rose, it was found possible to
wvoid making any euts or other temporary passages in the Shabramant
bank. *Tamam mi” was renched on the 30th November, and the water
stood a little over * tamam mi" for five days, the Shabramant regulator
being wide open and dischurging under o head of about two metres,

*Manshivah Iusin renched  tomam rai” on the 2nd December, and
the hank was then cut in two places, one being near the desert {for
the benefit of the high sa ndy lands on that side of Tswid),

“Iswid basin reached * tamam rai™ on the morming of Decemnber Gith,
and the Nikla Sadd was cut at about midday.  This was n particularly
interesting operution, as it had never been possible to feed the Rayvah
Behern from Khatthah, and there was no sadd at Kilo 12, High levels
were necessary in the Rayah Behern to irrigate the northern portion
of Iswild and several small traets of Sharaki land ulong the Rayal ; on
the other hand, demand was getting slack in Behera, and it was almost
impossible to use the esenpes owing to the enormous differences of
level between the eanals and river. It was decided that the most
convenient level in the Rayah at Nikla, after the cutting of the sadd,
would be ubout 16+50 Richard), the * tamam rai™ level of Tswid basin
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being 1760, and that endeavours shonld be made to keep it to this by
working the Rayah head as an escape, Um Dinar eseape and the
regulator at* Kilo 21, on which the highest npstream level considered
permissible was 16-00, downstream level being maintained at 14:00 ;
this was assisted by working the regulator at Burigat (Kilo57). The
highest permissible level below Burigat regulator was decided to be
about R.L. 1100, if not maintained for too long. The sadd in the
Khatatbah Hood channel was strengthened, but it was decided that
should it be found impossible to eontrol the supply in the Raysh at
Burigat within the limits given, this sadd should be eut and the water
let off in the river here, rather than risk flooding out Behern ; hut it
was very desirable to avoid doing so, owing to probable damage to the
canal channel by the large discharge and high velocity that would be
ocetsioner,

“The Nikla Sadd was effectivelycut about 2 p.m. of the 6th December,
the level in Tswid hasin heing 17:64 and in the Ravah Behera below
the sadd ahout 15:20, The eut widened out steadily all the afrernoon
and night o nearly 100 metres by 8 aan. of the Tth Decemlwr, By
this time the level of the basin had fallen to 1734 and the level of the
canal hud risen to 16-91 ; after this the level of the canal began to fall.
The eurrent of the Rayah Behera was reversed aliont 4 pan. on the 6th
December, and the head acted as n very efficient escape, by far the
greater part of the first rush of water escaping through it

“Um Dinar regulator was kept closed to wet the highest possible
levels for the irrigation of the Um Dinar tract, as it was soon seen
that it would be of little or no use for controlling the level of the canal
at Nikla, which was the essentinl matter ; nnd that it could only he
used at great risk to irzelf.

*The volume passing down the Rayah with o gauge of 16:01 at Nikla
was sufficiently checked by holding up to 16:30 at the vegulator at
Kilo 21 for the level dawnstream of that regulator not to exceed 14410,
which agin was to some extent under control from Burigat.

*These high levels thongh somewhat in excess of what was originally
ﬂllti{"llmtl-'u-l or considersd safe, were very ;—'u’n'am:_,n.?nua for the effective
Hooding of the large areas of Sharuki lands in the Um Dingr teact and
along the Rayah Behern, though they did not lust long enough to fully
complete the irrisation,

*Ax soon as the canal ot Nikla began to fall, it was known that all
danger was over, mnd regulstion was commenced on the head to spin
out the high levels as long as possible ; these foll slowly, under the
influence of the large discharge passing down the Rayah, till the earrent
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at the head reversed itself naturally, and the original conditions were
restored.

“The whole operation was most satisfactory and was contrdiled withouat
difficulty by telegraphic instructions from the Barrage to men stationed
at the regulator at Kilo 21, Kharathah and Burigat,

“The tota] area reported ns sharnki in West Gizah by the Chief Engi-
neer was 4,168 feddans, mostly along the line of the Kayah Behera,
but there is no donbt that the Chiel Engineers tuke o very liberal view
of what may be considered Sharaki. a5 in many eases the caltivators
took absolutely no steps to help themselves, though the river or a canal

was at hand from which, with a little trouble, they could have lifted
wWiier,

“Tn East Gizah the case was very much worse and nearly hopeless
from the first.

“The Khashab Canal commenced to run feehly about August 14th,
bt water did not reach the tail till the beginning of September.  The
flow thronghout was feeble and entirely inadequate, Many of the
hranch canals hardly ean at all, or only for two or three weeks; no
part of the basin system was ever really flooded, the flow barely
sufficing for the shadoofs along the line of the main channel. The
cultivators took s immense smount of pains to irrigate their lands by
any means in their power, and. as in other places, clamoured loudly
for the Government to set up and work pumps on their behalf. Tt
was not, however, considered practieally possible to do anything except
urge the people to try by means of shadoofs on the river's edge anl
temporary wells to bring their Nabari crops to maturity.  This for the
most part they suceeeded in doing, but though the area of sueh erops
was apparently large and there are n fair number of small pumps on
the east bank, the latest reports show about * 33,000 out of the 38,000
feddans in this part of the provinee remnined Sharaki, but the figure
seems excessive and is probahly innecurate.

“Nothing but a laree pumping station somewhere opposite Wastah
can ever =ecure the wreater part of East Gizuh from these recurring
droughts, but improvements in the Khashab Canal, some of which are
alread s sanetioned and in process of exeention, shonld absolutely secure
the smaller halt of the tact, north of Ghamaza, from ever again
suffering to anything like the same extent,™

* This hiis proved to b mn over-estimnbe. RH.R,
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In consequence of the very low levels of the food, watchmen for
the Nile banks were unnecessary save at o few exceptional points.  In
the 1st Circle no watchmen at all were called out. In the 2nd Circle
70 men were out for 49 days on the Rosetta Branch, and 122 men for
25 days on the Damietta Branch. In the drd Cirele, which is partly
a basin Circle, more men were naturally required, as, in spite of the
river being low, the basins were filled to the osual levels, thongh they
were kept full for a shorter time than usual.  Besides the watchmen
pequired on the basin banks, others were called ont to execute emergent
work or for watching specially important points subjected to abnormal
heads, where a failure, which would have been followed by loss of
water, had to be carefully guarded agninst,  Most of the river escapes,
and many even of the canal heads, were closed with earthen dams to
prevent water escaping back into the river, and these dams, being sab-
jected to severe heads, had to be carefully watched and mainminel,

Reduced to the usual 100 days’ period of comparison, the numbers
of men culled out were as follows :—

st Cirele, 18499
Kaliubiyah., . « « « .« « . '

BhnvkivaN .. & & "% % & '8 & 2 W oat s None
Dukablivah. . . . . . « .« . S
ol Civele.
Menafiynh . « < + o 3 & @ o o ail s Nomie
Gharbivahe & o & @+ s = & & o 2 & fidi
grd Cirele.
el & 5 % en e B a w W e W e aav
Behetah . = = % & 45 & 3 » 5 s s s = 324

I rﬂtlll - e & T2

The numbers of fBood watchmen turned ont in 1877 and 18588 are

not recorded, and o comparison of the numbers with any other year
is useless.

Upper NiLeE GAavcEs,

The Victoria Nyanza guuge readings now come regularly and are
registered for future nse,

During the 1899 flood, the rise and fall of the river was telegraphed
from Senngar on the Blue Nile, from Khartoum, Abu Hamed, Merawi
and Kerma, besides from the old established gauges at Wadi Halfa
and Aswan.

Flood

watchmen
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From the ol regizster of Khartomm gauge rendings for the years 1871
to 1883, it appears that the first rise of the real flood at Khartoum
tuke# three weeks to reach Aswan.

From a stuly of the levelsof 1899 it is clear that, with a flood ranging
between 12 pies and 14 pies on the Aswan gange the times taken to
fravel from Sennaar to Cairo and the intermediate gauge  stations
are us below 1 —

Senpnpar to Bhartoum. « « 6« 5 5 6 s s o+ s 2 days
. Abu Haemad .. . . & . . + &« « & + .,
8 Merawi . . . R SEE o,
0 Kerma 0 « o« = # = w el M w o B
. Halfi « . % s, 5 % = SO || A I
iy Axwan . & - P - = . = s = 12 -
- Asvut . A e S S T P 1+ (e
Chaire P = o A

Thus, the Khartommn gnuge gives ns 8 days more warning  than we
have been acenstomed of late years to have, when the frontier was at
Wadhi Halfa, This extra period would probably decrense to 6 days
in o high tflood.

No gauges have yet been  established on the White Nile above
Khartoum : nor at Berber where one is much wanted to give wuarning
of the effect of Atbars Hoods on the Nile levels,  An lrrigation Officer
has been sent in 1900 to fix o gauge at Berber.

In Lower Egvpt a new masonry minge has been built on the

Damiettn Branch at Benha,

CHAPTER I11.
Dratsace,

The Commissioners of the Caisse de la Dette grunted from General
Reserve a further sum of LE150,000 for New Drainage Works
in 18948, To this was added L£E.50,000 from the Public Works
Budget.

The following fAgures give the sams allotted for new dresinage
works, and the expenditure of 1899 agninst these sllotments. In
Just year's Report, £E4900 was shown as expended on land, but, us
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the payments were not actually made, this sum is ineluded below in
the figure giving the unspent balance of the 1st Cirele from 1898,

It Cirele, | 200 Cirmbi, [ 8rd Cirvla, Torals,

Ut 1.

LE LK ¢E. £
Unspent bilamees From 1808, . . 3,004 1,320 — 0.q2g
Claisse allotment, 1899, . L0 | 52000 | 530000 | 150,000

Public Works Budget allotment. 180, L3000 | LS00 | 17000 | 50,000

Totals. . .| Go008 | 7o3% T | o ten

Exvmsprmomne,

Cuiing ocnew. 8wl < & o & 2 784 2318 4,307 9.3
SEER IONOY.. 1 'Worke .. 1LLAT | 30441 | 43,801 [ 135,370
Public Works Badovt—Works . . . 210 | 18000 | Lasgi 40,179

Totals. . o | SKI09 | 70659 A 104 | 1952

The unspent balances are mostly due for land purchased bug tunpaid
for at the end of the vear.

The accompanying tuhle shows the progress made with the
works during the last three veurs and the
Further details sre given in Appendices B o G

f|l.".'li|um|- Work dotie.
resulting  expenditure,

i

Divings 1899 an agureante length of 136 kilometres of new dmins
were dug, and 4394 kilometres remodelled, at a total expenditure

of £E193.952. The progress in new drains shown in the Srd
Circle appenrs smull, but this nppearnnee
having been shown as dug in 1898
tll 1894,

The masonry works built as dminage works wre  deailed

is due to incomplete work
. which wus rpgl] ¥ not completed

it
Appendices C. E and .
The earthwork cubes exeented in these deainage works wepe :
_ e
Hy dimiging Hy hnuslework. Torars
=55, S
It Cirele . . . . AGL554 I vis2.453 24 0]
nd L TR Ay TR 00 1,823 479 2020y 74
ded -, 5k a e L D WIR G5 LEOATS
SRS, S il
Totil., . 823804 LASS AT b HE T

——
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Two of the principal dra'nage works in the st Circle were the
dredging to remodelled sections of both the Bahr-el-Bagar and the
Bahe-Tawil. These two bahrs are the two main drins of o vast
extent of country, and it is most important, for the efficiency of the
drains tailing into them, that their channels shall be ki:‘pt to full
section and free from weeds,  To discourage the wrowth of weeds the
drains are now being wiven extra depth mst{-ml uf width.,  The end
rench is enrried well into the lake and terminated in o splaving il of
inerensing  width und  diminishing depth froan the point where it
ceases to be contained between lateral hanks.

The Arin drin was extensively  remodelled,  remarkably  good
progress having been made by the Contractors who undertook the
earthwork.

A nseful rectification of the alignment of the  Bashmur desin was
made : the Nizam drain was widened and progress made with the
Balamon, Bilbeis, Mansurivah and Balie Saft branch drains,

The Gohens milway bridge on the Bahr-el-Bagar was  provided
with & removable bay, and so alered that its waterway was increased
at the sume time that it was adapted to the passage of dredgers. A
bucket dredger actually passed it during the year, after hmnhnur its
work above the hrul'l_‘e_

In the 2nd Circle good progress has been made with the drainnge of
all systems except tlu- Sharkawiyal, which is backward. In this systen,
the Beltin syphon had been completed previe msly to 1899, and three
necessary canal head sluices were built during 1809, so that armmgemnents
are now sufficiently advanced for the drainage works proper to be taken
in hand,

In the Bahr Shibin system the remodelling of the main east
west drains, known as the Muhit and the Demillash, is complete in
the former and well advanced in the latter drain,  In the Bahe Malluh
system and the smaller Fual svstem the drains are also nearly
complete.

The Nushart system is the most extensive i the 2nd Circle, including
a drainage aren of 339,000 feddins,  During 1898 and 1899 much has
been done towards carrving ont this drainage project.  The Um Yusuf
drain, the most important branch of the system, has been completed,
The irrigation works, which were necessary before the rest of the
project could be executed, are practieally complete.  They comprise
such important works as the Kafr Rabi Lock and Regolator, the
Kalling Regulator, and the Sidi Sulew and Zeni Locks and Regulators,

| &1

Drendiis,
Ist Clirels,

Dirmd i,
Sl Clndle
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The expenditure on this drainage system during the past two years is

given in the following tigures :—

L£E.

Your 1R98 « o« v & e & s @ wow oaow a0 w v 22088
(11 R PO B U - S T A o P
Total . . HE8L520

The most important drainggre works i the 3rd Cirele were the
completion of the Tilku, Khairi and Khandak Gharli drains (so fur as
it i= intended to complete them for the present), the commencement of
the remodelling of the Umung and the Sheréshrah dreains, and the
completion of the eulurgement of the Mex pumping station.

The Edkn system of drains is so far o Il]l]lii.‘li‘.‘ll that more attention
will now be given to the Mareotis drminge system, and the funds
availuble will be chicfly devoted to it improvement and extension,
The Edkn svstem was andertoken fivst, to give time for the completion
of the enlurgement of Mex pumping station on whieh the Mareotis
system depends.  This enlargement, on which £E.16,586 was expended
in IS8, is now so fae complete that wll the pumps are in place and in
working order,  There vemains still the chimney to be built, the water
supply sreangements to be perfected and the inlet channel w be put in
order and biridged,

A commeneement was made in I8RO0 i the Mareotis syaten 'tlj.'
execnting 20 kilometres of new channel ab the il of the Umum deain,
remidelling the  Desunes dimin,  sud also seven kilometees of the
sheréshrab drain, with visible effect upon the country served by them,

PuspeisGg STATioNs von DRAINSAGE,

The Kassussine pumps worked o wuch the same extent us in past
yeurs, uned the vear's expenditore was LR 224, LETYW of which was
¢|'.ll'l'm¢'¢l to the Pnhlu Works Budget and the remmining 215425 (o the
Wadi Tumilit Estate. , In consequence of the new armngement ade
for the munagement of the lands depending on this pumping station
for deninage, the expenditure on pumping will not in futire be pro-
fitless.  As this station is placed under the same management as the
Estate, further reference to it will be made in the chapter which deals
with the Wiadi Tumaldt,

Mex Prurise Starios, asp Lases Marrors axn Eoge,

The pt-'rful manees oF the Mex pumping station and the effect of
the pumping and rainfall respectively on the level of the Lake Mareotis
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are fully dealt with in the following quotation from Mr, Digpasis’
Report.  His remarks about Lake Fdku and is apimion about the
question of controlling the flow of the sea outlet and inlet. at the place
known as Mandich, by permuanent regulator, ave also wiven in his
oW words,

*The existing prumps had an unprecedentedly henvy task thrown
upon them in dealing with the water of Lake Mareotis during the
winter of 1898-1899, which rose to the very high level of 2+00 in
December, 1898, and remained at about that level during three
mortiths,

** That this high level was primari by due to the heavy winter ainfyll
is clenrly shown by the exceptional rise during November and Decenher
when the rainfall was heaviest, ol by the Fact that none of the demins
leading into the ke were altered or nnproved during tle precding
year, while the Khairi deain intercepted and diverted to Lake Filko a
vonsiderable partion of the water that used 1o find its way into Lake
Maveatis; while, during the eurrent winter with greatly improved drains
anil o smaller rminfall, iy spite of less work at Mex, the luke lgs
never reached within 30 contimetres of Just veur's levils,

“ The following compirative table of maxinm and minimuan levels
of the luke is interesting ;-

Mot im ‘I'.IIW“H".I

SEason. | Halofall |7 ) Thite, I e Dhidee,
L LITETFTE o
IRU-IROG | G — 313 | Mareh 174, =28 | Ayt 2440
18H5=-1800 | 1045 —2+15 | Murch 17th, =15 | August 22,1,
180-1R87 | 8+53 | —9-1 Jdannnry Tl =202 | Bont. 11th.
18OT=180 | 15994 =217 | Jan. 23rd, March 13th, =20 | August 27t
TROB-1898 | 1183 —1+85 | Febroney 18th, =320 | Bept. I6th,
S EETTH M+ 2s — et} Jnl‘plml'_\' 27t : ¥
il Marehi 4oy

* The quantity of wuter putmped st Mex dindng the sesson I RO8. ]899
amonnted toe no less than 2RERVG.06  enbie metres at 4 cost of
EER 474,

" This was the first vear that the s were
ment agency, and the economy of this
in the following table, and would have b
the great rise in the price of coal.

* The pumps bagan to work on the 116l November, 1894, and
working finally on the 10th of May, 1899,

Lty wlu:-ll:,' by Govern-
ureangement is clearly shown
won still more marked but for

h‘ih.l;l[wl
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“Total quantity of water pumped at Mex and cost of pumping during
the last few vears:

Ottty of water pumped, - Rate per million
BEASEN, vihle mstres. Lust, rubic melres.
L.E, LE
1845-18405 173,075, 14t T.088 L
| 8O-1597 2604810 A8 BRI
IRUT-[RUR 227420530 R.6T5 AR
BB b LT R BATS BRI

“The rise nud fall of Lake Edku were in no way remarkable during
the vear.

“It may, however, be worthy of note in connection with the
proposal to constract a regulator at the Lake outlet at Maadiyeh,
that the ynestion was investigated with some care during the year,
with the result that it is believed that sufh a regulator would be
difficult to make and would do little or no good, and might do much
harm,

» There is no doubt that during the marked rise of the sea level that
takes place during winter storms (due largely, it is believed, to low
barometric pressure at such times) combined with the low level of the
luke at its north-western end, owing to the high wind prevailing, a
stromg inflow into the luke does oceasionally take place, but the opposite
conditions not infrequently oceur, cansing an equally strong outflow,
and it is believed that the net result of these vatural causes is to
produce an abnormally wide and deep channel for the ordinary out-
warid discharie, which tends to reduce to a minimum the mean relative
elevation of the lake level necessary to produce that discharge;
while the rise of the level of the lake produced by the occasional
temporary inflow must be very small owing to the large area over
which it is spread.

“The sand-Lar naturally formed by the action of the sea-waves at
the mouth of outlet wants watching, as it forms very rapidly when
the current slacks and, onee formed, requires to be eut artificially, Tt
closes the outlet natumlly every year ns soon as the outflow 4-_'{4“5{_.5.!_?
and with a little attention forms a very serviceable natural regulator
for the large annual Huetnations of the lake level,
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“The following table gives the maximum and minimum lake level
ganges (during the last few years:—

Mimitum
Bmasox, Munximmm Tt leval during Dt
favel. aeceediingr
BUTIPET.
1 8i5-1 88910 (80 September 22md. ARILE] Angast dth,
188015407 R TH September 27th, e July 14th.
1B07-1809% (52 Dhecornbor 26, —il* ) July 17th,
1808-18040 AT December 4th. — Al Jlllj. .
L LEEY n=72 Deeember 20¢h,

*No observations were made during the year on the discharge of the
lake outlet, but in a view of the extent ta which such observations are
vitiated by the effect of tidal action it is not believed that they ave of
any real value,”

CHAPTER IV,

Tur BAnraGE.

Requlation.

The Nile discharge of the summer of 1899 never fell o low 85 0 Regulation of
necessitute  the. complete closing of the Burrge sates. The level Fhe- Sy
below the Damietta Branch Barrage was ponded up to RUL. 10046 by
the Weir under construction 500 metres below it: but the siver level
mmmediately downstream of the Weir was kept steadily ar R.L, 10:00
by uIlmun,_: such a discharge to pass the Barrage as would luuluﬁ-
that level. In consequence of the pool between Barrage and Weir
being held up by the latter to R.L, 10046, 3:534 metres was the masimum
head to which the Damietta Barrage was subjected when the upstreain
level was raised to R.L. 14:00. "u- this Barrage had, since the previous
summer, been throngh a course of grouting (as deseribed in the 1898
Report), no anxiety was felt about its safety under the action of this
head.

From 19th February to 24th April the witer level upstream of the
Barrage was made to vary between R.L. 1350 and R.L. 1385, On
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25th April, en sceount of diffienlties felt in the north of Gharhivah
Provinee, the upstrenm level wes toised to R, 14:00, and this level
was muintained ll T1th June,  But on the 12th June the down.
streatn level of the Rosetta Branch fell below R.L. 1000, and, as the
order wns that a head of 4 metres on the Barrage was not to be
exeeslal, thie upstream level had to be réduoced o conform with the
order,  Consequent]y, between 12th and 20th June, the upstream level
varid between I L 1508 and R.L, 1391, as it was not thought
worth while to tuke temporiry megsures for ponding up the down-
seream level on this Deaneh antil the fivst vise, which was known to be
on its way, should arvive. The lowest downstream level of R.L, 992
was reeorded on the 24th June, which was, therefore, the date of
winbm discharge of the rviver at Cairo,  After this there was a
slight rise, bt =0 slight and hesitating that it was not till the 81st
July that an apstream level of R, L, 14:30 was reached at the Barrage,

Driring August and amtil the 9th September the river still rose,
though unsatisfactorily, until jts wretched maximum of R.L. 15-61
shove the Barrage was rveached.  With this upstremn level neither
Barmge was fully opened.  The downstrenm level on both branches
was B, L. 1388, and there was o head of 28 centimetres on the Rosetta
Branel and 16 contimetres on the Damietta.  After the 10th Septem-
ber, as the viver fell, the gates of the Bareage were partially closed
tmin to improve the upstream levels,

This is the first time that the Barrage has been regulated on
throughout the Hood. Tt used to be o rale that the Director of the
Parpage should not go on leave till the Barmge was fully  opened.
Huwd the rule heen insisted on, the Dircetor would be still waiting for
s relense,

The Barrnge was regulated on so as to maintain the following
relations Detween the up amd downsteeam levels :

Lt pesiin), Dabw gspteviant, Haunl,
NETT) Lo ey
125 Leesy 375
-3 0 aah
14335 L1110 by 5
1440 1140 SN Fur every eoutinetre of rise upstisin, down-
(ERLL L 16! Jetream to e endeed 3§
15 15 50| Far avery cantimotne of rise upstream, down-
Lo 1540 SN [etremnn fo T emised B, il Barenge i fnbly
I5%7 1531 i) [wene.
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If the levels of the last line of the list had been renched, the Barrage
would have, probably, been fully open, but the rise stopped when the
upstream level was R.L. 1561 and the downstrenm R.L. 1533,

As the river fell, the same fignres as for the rise were reproduced
in the reverse orler.

Partly on acconnt of the pufinished state of the work on the
Damietta Braneh Weir, the Damietta Barmge was not opened to let
an increased discharge pass till the 1st August.  Buat had there been
o seh reason for 11|:|u_1', the river at Damidetta would have felt the
rize but o few days earlier at the most, as the inerease of the river ap
to the end of July was not mnch more than sofficient to raise the
downstream level on the Rosetts Branch sufliciently (o allow of the
upstream level being rised above KL, 1400, An earlier opening of
the Damietta Barrage would have vedoeed the npstream level and,
therefore, the discharge entering the cnnals at o tirme when an inerense
was urgently wanted,

Exvespirene ox TuE Barnace.

There were no special works of consolidation or repairs undertaken Mainsmnes
in 1899 on the Bareage itself, as the present condition of the work Eawndibunk
appears fo be satisfuctory.  The total expenditure, {(including the
salaries of the permanent stalf chareed to L 1.3) was as below

LE.
Estublishmemt charoes - & o & % 6 a0 % o & 4 4.395
Works {X5) = + & & 4 o 4 o o = o & « = = 10HGG
Saedoa B S0 & S0 Doiinnn e R bm Ean & LEi

Tatal £E.15.647

A sum of ZEAGT, shown in the acxmnts as expenditure against
11.5, i# ineluded above in establishment 1'h:—_|r;_ﬂ_4¢-:- tor which 1t |}I‘1I]}l:|'h'
belongs,

In INOS8 the Barrage expenditure was:

£F.
E!:-tll|lﬁﬁhlm.'l11_. Lt o 1 S I e = W BT ¥ - B (A 4477
WOk ATXB) v o v w0 o o ow oa & 4 @ G &Y i)
Garden fund - &+ &« « &2 4 v e e e e a T

Total XE.20.000

The dectease in the expenditure of 1809 is due to the Fact that no
special work was execnted on the Barrage itself, and also to a less sum
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having been spent on River Training. The expenditure under the

head of ordinary maintenance, stores, labour and gardens has increased,
The detail of the expenditure on works is as follows (—
LR,
Ordinary  maintenance of regulators, buildings, ironwork,
roads, lock-chnmnels and revetments + o . o o o o 2,848

BIGIUS o o o o o @ s v« = + o 3 s s o = « 2085
labotrs .. = &5 & &% a) e W & eE b oA W & m @ 2,200
River trnining: « & 5 & % % 8 a1 = = (= & 4 = 1838
New landing stuge o o . & o 2 a2 2 & & s . 250
Grarlens . o S M ow 2 W orm i iEM . L.BT6

Meteorolosieal instromentss « o & & o % 4 8 o w

Total £F.11,252

River All the river spurs were thoroughly repaired, the stone bar above

tradiiing. : X i
Koratayn ehannel lengthened, and the tree bar across it added to.
Little change in the river channels took place doring the low flood of
1809, but that little was in the right direction.

Now hnding A new landing stage. costing £E.250. was construeted to Mr. Brooke's

sluge, . . ¥ 2 % . .
design, ehiefly from surplus material left over after the restoration of
the Barrage nnder Colonel Western,

Ginrdens. The ineveased expenditure on gardens is due to the cost of lifting

water being charged against *Gardens” instead of, as formerly, agamst
“Warkshops™ 5 and also to the necessity of setting up a new pulso-
metre and eistern, and laving down new mains, before any further
development of the gardens was possible.  Tn addition to the sum of
£1.1.430 charged agninst the Budget, a further sum of £E.446 was
expended from the Garden Fund resulting from the sales of fruit, rent
of land, ete.

Metsoralogionl 1w sets of meteorological instruments have been paid for, having

PustrumEntE e purchased by Captain L}'::—l:.-i. one to be established at the Bﬂrmg;-
pind the other at Mex, where officers of the Irrigation Serviee are
available to reeord the daily observations.

Wems Brrow TE Barrace.

During the experimental season’s work in 1808, as deseribed in Jast
year's Report, o length of 80 metres of the Damietia Braneh Weir was
constructed and the west fight of steps built.  Much useful experience
was also mined, and the method of construction for the rest of the
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work decided on.  The original design and manner of constructing the
boxes, in which the blocks to form the Weir eore were to be made by
grouting, were elaborated from Sir Benjamin Baker's roughly sketched
suggestions by My, Allan Joseph, assisted by Mr. Stent. The frame-
work and sides of the box and the contrivances for putting it together
- were improved npon under the teachings of experience during the
course of the work, but the final form and arrangements were all
modifications of the original idea, the eredit for which is due to the two
officers named, Mr, Mason designed another form of box and appa-
ratus for handling it, which showed considerable ingennity. With his
boxes he suecessfully put in the footing and eross walls,

Having gained experience by the first season's work, the programme
for 1880 could be confidently laid down, and adequate preparations
made accordingly.  During the Hood season, from August to November,
Mr. Stent and Mr. Mason were busy making their preparations for the
coming season and were very Lfﬁcu-nth as<isted by Mr, Tarasconi, the
Chief of the Barrage Wa.'prir:lmp:-. To the preparations then made and
to the successful start given to the work in 1898, when Mr. Allan
Joseph was in charge, was mainly due the suceess of the following
season’s work, The colleetion of materials, and purdmse and prepa-
ration of the necessary plant were part of the first season’s work that
made it possible to carry out the next season's programme,

The programme laid down for 1899 was the completion of the
Damietta Branch Weir up to R.L. 11-50, with the exception of two
lengths of 100 metres each, which were to be carried up to R.L. 11-00
ouly: the lock was to be built as far as possible, but at least all work
below R.L. 1200 was to be completed: the revetment at the west end
wak to he prolonged, and the banks in connection with the west stair-
case were to be completed, and the contignons Nile bank remodelled.
This programme was carried out almost entirely, the lock having been
completed to R.L. 13:30. The only exception to completeness was
that the elay filling upstream of the core wall, along a length of about.
) metres of the first year's work, could not be arranged for, and this
had to be left for completion in 1900,

In 1899, as in 1808, the flood was late in arriving, and it was possible
to continue work up to the last day of July., Consequently, a fortnight
more than we had any right to expect was obtained, without w hu:h
the season’s work wonld not have heen so satisfactorily completed in
either venr. In 1899 the stone filling between the two Weir walls
and npstream of the core wall was not commenced till the 27th June,
and over 50,000 cubic metres had to be put in place,
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The quantities of work execnted and amonnts expended in the two
seasons work are given in the following table:—

Dhmietta Weir and Lovk,

B 1500 TotarL.

Culs met b, me ik, et
Dredging . . . , , . . - SR10) 1THR08 211,814
Earthwork filling . . . . ° 5 al.149 f, 0031 37,2000
Gerontml pasoney ., 5 i 2,039 74 20,450
Skipped conerete ., . . 100 1L2¢) Ll
Masonry—Rulible in bomea and Timw fid1 1144 4,785
Mazonry— Rubble i sand sl eRiment — 2470 2450
Brick wsonry (in ook) . . ., — LA LA
Ashlar musoory, .7, L T a4 341 4015
Dy rubible pitehing s U G 82 LNTh 665
Heavy talus blocks, . . | 5o S 12,150 12,030
Cluy on-sides of eoro ad g LM 15,785 18,785
Remddelling Nilo tanke . . z - 970 13,970
_ LK, LE dK,
Espenditare, , , . . v . RLR 159,873 L7

The expenditure covers alse the purchase of most of the plant and
materials required for the Rosetts Brane Weir,

Mr. Brooke, as Director of the Barrage, had the direction of this
work.  Mr. Stent was i general charge of the artangements for the
work of the Wiy, excepting that portion that was entrusted to Mr. Mason.
Mr. Stent exercised g canstant and careful supervision over the work
on the main core wall and the lock, an which My, West give invaluable
assistunce. My, Stent showed great resotree in the contrivaneess adopted
for getting in the lock toundations in the novel tanmer deseribed
further on in this Report.  He bad the satisfaction of conducting
eminently successful operition.  Mr. West is the most experienced and
successtnl of all the Weir staff in the conduet of grouting opeTations,
He unquestionnbly soored the recopd i making grouted hlocks by
completing two Successively in two days each,  Fach block wits ) metres
long, =0 that in four days he built, in G40 metres of water, 18 metres
of core wall, 645 motres high and 3 metres wide, The two hlocks
togetheraubed 349 cubie metres and took 1,108 bareels of cement ; which
gives a mte of 318 barrels to thee eubic metre, ar 34 per cent of
cement,
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Mr. Grieve and Mr. Boyes stuck to their work well, and contribured
considerably to the sneeess of the gronting operations by going down
themselves in the divers’ dresses and examining the work done by the
divers, who were consequently the more eareful as to the manner in
which they performed their duties.

Mr. Mason's share in the work was very considerable and satisfactory :
he built the footing wall and cross walls: he put the heavy blocks into
position at an unexpectedly rapid rate without the aid of s locomotive :
he huilt severs| temporary bridges over the water chanmel and srranged
the transport, putting into place and surface building of the rubble
pitching. 1t was due to hiz energy doring the last month’s work that
we succeeded in getting through with our programme.

Me. Tarazeoni |-:r|r| the loemmotives ﬂllil trucks rrum oy el gnve
invaluable assistance in all matters in which the ﬂﬂl‘LblH ps were called
upon to contribute their share towards the work,

All the staff cheerfully took their turn of night work whenever it was
necessary, and, 1 am afraid, several of them suffered in health in
COT=EUene of r.'—Eu' vontrst berween the conditions of -1|!_'r anil Iligllt
work in the river bed during the summer months,

Diary of Season 1859,

The following is a conneeted dinry of the season’s work.

The second season’s work hegan lﬂr dredging operations, which were
started on the 20th November, 1898, The rate of progress was not
satisfactory, and it was not until the 20th January 1899 that the first
raft could be got into position to put together the first box.  Filling
the first box with materin] begun on the 1st F chruary, with the water
level at R, L1150,

The dredging of the lock space progressed badly, and work on it
coulidl not be hegun until the 21st Febroary, A second raft wus got to
work on the *”mI February, and a thivd and fourth raft on the 14th
Mareh, The four mafts had heen ready to begin work in January, but
the slow progress of the dredging caused the flt‘]ﬂ\' which wa=s serious
enough, bit n good margin had been allowed in the ealeulations, when
deciding on the arrangements to be mude, nnd it was still thought that
the season’s programme would be L‘UII!]JIE'T{'d easily.

Work on the Footing wall was commenced on the 21st March,

On the 10th April the dischar we of the Damietta Branch was diverted
from the deep chunnel and made to How over the portion of the Weir
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built in 1898, so that the next season's work could be joined up with
that huilt in the former season. The grouting of the two side walls
of the lock were finished on the 19th April, when work stopped till the
22 for the Coorban Bairam holidays.

The lovk tloor material and grouting pipes and platforms across the
lock were not in place and ready for grouting to commence for a month
after the side walls were finished. This cannot be considered rapjd
work, and more of the margin of time allowed was thus lost. The
grouting of the lock floor commenced at 7 am. on the 19th May and
was completed on the 22nd af midnight.  The end walls were next
filled and grouted. and, on the 26th May, the lock space was pumped
out.  On the 2nd June the foundations of the walls to form the ends
of the revetted slopes were finished by grouting, and the next day the
lnst bit of grouting work on the Damietta Weir was finished in the
closing hlock of the Weir footing wall.

A great deal too much loose rubble, conerete-metal and pebbles had
been thrown in to form the lock Hoor, so that the removal of the
ungronted exeess and the way it encumbered the work caused further
delay, which might have been avoided.

The operation of grouting walls having been completed on the 3rd
June, clay filling commenced, and took more time to complete than
coulil be spared for it.  During the month of June, also, the work on
the lock beeame slack : but at the end of June a change was made, and
a very good month's work was got throngh in July. Clay filling was
completed or nearly 5o on the 27th June, and rabble pitching began.
The necessity of waiting for one description of work to be completed
before another was commenced was perhaps to a great extent unavoid-
able on secount of the time it took to complete the lock foundations
and for other rensons, However that may be, the result was that, on
the completion of the clay filling on the 2Tth June, a simple caleulation
demonstruted that, not only had the margin of time disappeared, but,
with waork going on ns it was then, the programme could not possibly
he completed before the flood would stop the work, even allowing that
it could be comtinued to the end of July, which the news from the
Upper Nile, fortunately so far as this work was concerned, showed to
be likely,  Over 50,000 cubic metres of rubble had to be put in position,
and the locomotives and their trocks, working day and night, could
not do more than 30,000 to 40,000 cubic metres at the outside in the
time remanining, [t was, therefore, necessary to make other arrangements
for getting in the remainder of the work to be done,  Orders were
aceordingly given w two contractors to deliver between them 13,000
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built in 1898, so that the next season’s work eould be joined up with
that built in the former season. The grouting of the two side walls
of the lock were finished on the 19th April, when work stopped till the
22nd for the Coorban Bairam holidays,

The lock floor material and grouting pipes and platforms across the
lock were not in place and ready for grouting to commence for a month
after the side walls were finished. This cannot be congidered rapid
work, and more of the margin of time allowed was thus lost. The
erouting of the lock Hoor commenced at 7a.m. on the 19th May and
was completed on the 22nd at midnight, The end walls were next
filled and grouted. and, on the 26th May, the lock space was pumped
out.  On the 2nd June the foundations of the walls to form the ends
of the revetted slopes were finished by grouting, and the next day the
last bit of grouting work on the Damietta Weir was finished in the
closing block of the Weir footing wall.

A great deal too much loose rubble, concrete-metal and pebbles had
heen thrown in to form the lock Hoor, so that the removal of the
ungrouted excess and the way it encambered the work caused further
delay, which might have been avoided.

The operation of grouting walls having been completed on the 3rd
June, clay filling commenced, and took more time to complete than
could be spared for it,  During the month of June, also, the work on
the lock became slack ; but at the end of June a change was made, and
a very good month's work was got through in July. Clay filling was
completed or nearly =0 on the 2Tth June, and rubble pitching began.
The necessity of waiting for one deseription of work to be completed
hefore another was commenced was perhaps to a great extent unavoid-
able on account of the time it took to complete the lock foundations
and for other reasons.  However that may be, the result was that, on
the completion of the elay filling on the 27th June, a simple caleulation
demonstrated that, not only had the margin of time disappeared, but,
with work going on as it was then, the programme could not possibly
be completed before the flood would stop the work, even allowing that
it could be continued to the end of July, which the news from the
Upper Nile, fortunately so far as this work was eoncerned, showed to
be likely,  Over 50,000 cubic metres of rubble had to be put in position,
and the locomotives and their trucks, working day and night, could
not do more than 30,000 to 40,000 cubic metres at the outside in the
time remaining. [t was, therefore, necessary to make other arrangements
for getting in the remainder of the work to be done.  Orders were
accordingly given to two contructors to deliver between them 13,000
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cubic metres of stone at two different points whence it could be
trasported by camels and carts o the Weirs amd put in place, without
interfering with the three trins, which were doing the maximum work
possible under a well-organised  system directed by Mr. Mason,
depositing on an average 1,300 cubic metres o day. To get the stone
to the Weir from one of the new points of delivery on the Rayyah
Tewfiki, two strings of camels had to cross the lock which was under
construetion, so that, to avoid delaying the masonry of the lock, two
temporary bridges across it had to be made.

The help of the camels, which filled the east compartment of the
Weir between the lock and the first cross wall, and the carts and
camels which brought stone for the slope upstream of the core wall
from a point above the Barrage on the west, saved the situation, and,
in spite of all the delnys enumerated, the programme was completed,
but without an hour to spare. On the morning of the lst August,
the Damietta Barrage was partialiy opened and the Weir was all under
water by noon.

Method of Constrition.

A general deseription of the manner of building the Weir was
given in last year's Report, which it may be nseful to supplement by
further detail.

The season’s work commences, of course, by getting the plant
prepared and the materials collected.  As soon as the river has fallen
sufficiently towards the end of November, dredging commences, and
the bed of the river is tuken out to the cross section of the weir bed
shewn on the drawing No. 1 opposite page 140 of the Report for 1898,
As soon as the dredging is sufficiently advanced for work on the
Weirs to commence, the water level is redueed to R.L. 1130 by
regulation on the Burrage, A raft, formed of two large barges kept h:v.'
timbers at 4 convenient distance apart for forming the boxes between
them, is moved into position, and a four-sided box 9 metres long, 3
metres broad and 8 metres high is put together. This box s made
as follows (see dingram). A double tier of horizontal frames is
suspended  between the barges, the lower frame being suspended by
chains from the upper frame and being 4 metrves below it.  The upper
frame i= suspended at water level, The barges having been 1moored
in correct position, the box frames are then got into accurate alignment
and fixed there, The sides of the hox are then formed by ungrooved
sheet piles, 30 centimetres wide fastened together in sets of five so
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as to form a width of 1'50 metres, and weighted at the bottom
end so that they may tend to Hoat vertically in water and be essily
handled,  The bottom end is shod with a pieee of projecting  shest
iron, so as to make a good joint with the river bed and prevent the
escape of the srout.  When the sides of the box have heen formed, the
whole interior surface of the box 12 lined with sacking, overlapping at
the angles and at the bed junction.  The sacking is ka_*pt in place and
p]‘ntwtul from being torn by the rubble, when hHulu‘ is poing on, hy
pailing thin planks about n metre apart against it fru!u water surface
to bed.  Divers are constantly at work during these operations.  Four
perforated pipes ave then fixed along the axis of the box at egual
distunees, and the box is Hlled with rubble and conerete metal
(20 per cent) awd pebbles (15 per cent) thrown in from sbave, up to
slightly above water level, Unperforated pipes are then inserted
into two alternate perfomted pipes, reaching nearly to the bottom of
the box : on the top end of these pipes are serewed funnels, and over
the funnels are tixed conrse wire sieves o eateh the picees of paper of
the cement burrel= aud ather forvign substanees that may get mixed
with the cement grout.  Inthe other two pipes Hoats, which sink in
water and Hout in cement grout, are *-uu]n*u-lwi so that the rise of the
srout may be watched, lhi‘ ohject of grouting into an unperforated
ey pipe i= o deliver an unbroken colunm of grout at first st the
hottom of the box, aml afterwards just below the surfuce of the sea of
pscending grout,  IF grout were poured diveetly iuto the perforated
pipe, ench bucket of grout wonld have to fall through water., The
inner pipes are changed over from time o time to the alternate
perforated pipes, sl gradually shortened as the grout rises higher,
To lessen the 1[:1":_1{1'.? of leaks at the bottom of the box from the
pressure of too grest o head of Tiguid grout, (which being twice us
henvy s witer exercises o pressure in water equal to the [ressure
exerted by o hewd of water in air,) it was generally arranged that a
depth of one metre should be grouted overnight, and be left 6l the
next umrni]:;_i' [y sl sor B8 To form a =olid bottom o the bax o
which the rest of the grout wonld be supported,

The gronting was continued next day ungil the gront rose slightly
ahove the water surface @ the senm was eleared away, and stones put
by hand ineo all the spaces where there was an excess of cement
grout.  The block was then left for the night, and nexe Iorning was
found to have set hard enough Tor the box, inowhich it was formed,
to be loosened and moved forward,

The second nl subsequent boxes were mnde as three-sided Ioxes,
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as to form a width of 150 metres, and weighted at the bottom
end so that they may tend to float vertieally in water and be easily
handled. The hottom end is shod with a picee of projecting sheet
iron, so as to ke a good joint with the river bed and prevent the
escape of the vrout,  When the sides of the box bave been formed, the
whole interior surface of the box is lined with sacking, overlapping at
the angles and at the bed junetion.  The sacking is kept in place and
protected from being torn by the rubble, when filling is going on, by
nailing thin planks sbout a metre apart aguinst it from water surface
to bed,  Divers are constantly at work during these operations,  Four
perforated pipes are then fixed along the axis of the box at equal
distanees, wined the box s flled with robble and conerete metal
(20 per cent) and pebbles (13 per cent) thrown in from above, up to
slightly above water level. [Unperforated pipes are then inserted
into two alternate perforated pipes, reaching nearly to the bottom of
the box : on the top end of these pipes are screwed funnels, and over
the funuels are fixed coarse wire sieves to eatch the pieces of pnper of
the cement barvels and other foreign substances that may get mixed
with the cement grout.  In the other two pipes floats, which sink in
water and Hoat in eement grout, are suspended, so that the rise of the
wrout may be watehed.  The object of grouting into an unperforated
winer pipe is to deliver an anbroken column of grout at first st the
hottom of the box, and afterwards just below the surface of the sea of
wseending grout, I grout were poured divectly into the perforated
pipe, ench bucket of grout would have to fall through water.  The
inner pipes are changed over from time to time to the alternate
perforated pipes, and grdually shortened as the grout rises higher,
To lessen the danger of leaks at the bottom of the box from the
pressure of too wreat o head of ligquid grout, (which being rwice as
hesvy s water exercises o pressure in water equel to the pressure
exerted i::r g hend of water moan) i was g'ennmEl}' arranged thar a
depth of one metee should be grouted overnight, and Le left till the
next morning o set, so as to form o solid bottom to the box on
which the rest of the ot wililil bhe altlp]m!'t‘m[_

The grouting was continued next day until the grout rose slightly
above the water surfnee @ the seom was eleared away, and stones put
Iy hand oo all the spaces where there was an exces< of cement
grout,  The block was then lefe for the night, and next morning was
Foumd tor Dieve set Tued vllllllgh fior the lllIH._. in which it was ['a_rn:m'.il.r
tir be loosened und moved forward,

The secoml ul subsequent boxes were made a8 three-sided boxes,
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the last grouted block forming the for wth side, and being clasped by
the side beams of the horizontal frames,

A box and its contained block took from three to four days to munke,
so that, when the four rafts were at work, the average rate of progress
was ghout 10 metres of core-wall or lock-wall o day. Hach block
comtained from 160 to 170 cubic metres of masonry, and was about 9
metres long by 3 brond and 6 high, At the commencement of the
senson, the blocks were T4 metres high, decrensing to 6 metres 45 the
water fell,

The ecement grout was mixed by hand in iron troughs by ordinary
lboarers, gangs of Soudanese Blacks being the best mixers. The
consistency of the grout varied frome thin to thick, the proportion of
water depending on the judgment of the mixers, When first using
cement grout to strengthen the Barege fonndations, attempts were
made to measare the smount of water, but, in consequence of the
pecitlinr nature of the workmen, the measoring was never properly
done : and so it was decided to give up the measures ail o control
the consistency by observing what was bronght in buckets w the
grouting pipes,  Experiments add experience on the work ieself
soemed to show that, whether thin or thick, the cement grout set
satisfactorily and gave the desired result,  Possibly the grout, in
consequence of its high specifie gravity, gets rid of excess ol water
when it is in a liquid mass and free to do so. Whatever the explanation,
it appeared to be nnnecessary o b partienlar about the proportion of
water in the wrout when used asin the work under description,  But
it is necessary to be careful to get a cement that will behave satisfactorily
under such severe conditions, and this appers from experiments made
with many kinds of cement not to b o dithenley.

The diagram of the apparatus, desigued by Mr. Mason, anel nsed
in 1900 to form the footing wall of the Rosetta Branch Weir, is given
also here to complete the group of diagraus,

The lock foundutions were got in entirely by grouting, and, Lo
us | believe this system has never been applied to such an aperation Fisnndesom,
before, it may bee useful to deseribe the manper of doing it (see
dingrani ),

The foundation bed was dredeed out all over to R.L. 350, and the
water level reduced by regulation on the Barrage to RLL. 10000, Two
parallel walls, hounding all the lock area on either side, were then
formed by the same system as that wdopted for the formation of the
vore-wall,  The rectangle of which these walls formed the sides (100
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metres long by 17 metres broad between the walls) was then closed at
the two ends by sheet piles supported by horizontal beams, which were
kept in place by piles driven a short distance into the bed of the river
anul tied at their tops to the side walls alveady formed. A staging was
then constracted across the enclosed space from side wall to side wall,
and the perforated pipes fixed in place about 3} metres apart all over
the nren. Two metres depth of rabble, conerete metal and pebliles
were then thrown in to form the floor foundation, At about one metre
distance from the two ends a second interior cross wall of sheet piling
was arranged with the lower ends below the level to which the two.
wetre layer of rubble would come, Al the sheet piling was lined
on the inside with sacking to prevent the escape of cement grout
between the joints, in the same way as in the boxes,

When the two-metre depth of floor material had been deposited,
grouting commenced at one end of the lock and continued day and
night till the other end was reached. The grouting commenced on
the 19th May at 7 sum., and finished at midnight of the 22nd, The
end walls were then filled and grouted. On the 26th A pril the
enclosed space was pumped ont in half o day, and the grouting was
found to have formed a perfect floor without the sign of a spring in it.
The rest of the lock floor and walls was built in the dry in the
ordinary manner.

As the grouting was executed under water and was not continued,
ug in the boxes, until the grout rose about wauter surface, arrangements
had to be made for ascertaining to what level the grout had risen. A
simple arrangement revealed this. The grout was poured into alternate
pipes, and in the pipes, where grouting was not going on, a flont was
suspended so weighted that it would sink in water and Hoat in cement
grout, the specific gmvity of the latter being double that of the former.
The string to which the Hoor was attached was pussed over a pulley
wheel, and the other end of the string weighted sufficiently to keep
the string taut.

The cost of pumping out the lock space was £E.23, and this was
the only expenditure in pumping incurred in getting in the foundations
of the weir and lock,

By this wethod perfectly sound Hoor is obtained, a8 1o trouble-
some springs create defects by forming u way under or throngh the
masonry while wnder construction.  When the cement has set, the
springs are all effectnally shut out and helpless, and the enclosed
water can be pumped out without any fear ar difficulty.
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Quantities and Cost of Worl:,

The total cabe of sub-aqueous wall and lock foundation grouted in
the two sensons was 20,256 cubic metres and the number of barrels of
cement used in the work 69.464. This gives 343 barrels to the cubic
metre, or* 36:76 per cent of cement.

These figures include the first five boxes made in 1898, which leaked
freely and took from 7-70 to 483 barrels to the eubic metre. We
have, therefore, succeeded in reducing the cement below the figrure
expected, which was 40 per cent.  This has been done by exercising
great care that the boxes shall not lesk, and in adding 20 per cent of
concrete metal and 15 per cent of desert pebbles to fill the interstices
of the rabble with which the box is filled. Cure in filling the box
evenly possibly also affeets the result,

The cost per cubic metre was originally estimated at 240 piastiies.
The work has actually cost this thronghout, for the rise in price of
cement from P.T. 50 to P.T. 60 a barrel has been balanced by the
economy effected in the proportion of cement used, which resulted
from greater skill in working gaineid by experience,

Third Season of Work on the Weirs.

As soon as the second senson’s work was over. most of the Staff
went on leave, and Mr. Mason, who was left in charge of the Barrags,
begun to get things ready for the third and heaviest season's work,
The programme for 1900 i= the complete constraction of the Rosetta
Branch Weir o one metre below finished crest level, and of the lock to
at least the level of the top of the first cast-iron hollow quoin, As
the weir on the Rosetta Branch will be 500 wetres long, whereas the
Damietta Weir is only 418 metros, of which puirt was builr in INOS,
the programme for 1900 is a bigwer undertaking than the senson’s
work of 1899, Consequently it was of ficst mnportance that perfect
preparations should b made, and Mr. Mason deservis great credit for
the way in which he made them. The plant was transferred from the.
Damietta to the Rosetta Branch, and six large rafts for the deep walls
aud two for the footing and cross-walls were fittel up with all the
necessary plant for making the hoxes: new lines of ruilway were laid
to hoth ends of the Weir to be built, stock wis taken of all materia]

* 1t i msmicne] thot 9 barrcls of cenent go Lo the cubic nistee
E
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after it had been got into order on the stacking ground and in store, the
balanee of plant and muterinls required was ordered, and the earthwork
excavation by hand down to water level was executed at both ends of
the Weir preparatory to starting the dredging operations.

Dredging began on the 1st November, 1899, and was sufficiently
advanced for the first box to be begun on the 19th December, and the
first Dlock at the east end of the core-wall to be completed before
Chrdstmas,  Before the end of the yenr 4 second block had been added
at the enst end, and a second raft had completed its first block on the
lock wall on the west gide of the river.,  The dredging had progressed
satisfactorily, and there was every promise of a good start being
made.

Work on the lock of the Dumietts Branch Weir wus resumed in
December and by the end of the vear a thousand cubic metres of
brickwork had been added to the previous season’s work,

CHAPTER YV,
Wonrks.

The expenditure as it appears, in the accounts, is given as usual in
Appendix A, Bnt a detailed analysis of the abstracts of Ledgers
shows that some Establishment churges have been included under Works,
Protective Work under Maintensnee and Repaivs, and that, in other
respects, the expenditure is not guite accurately shown by the abstract
of secounts. T have, therefore, made out the secompanyving statement,
separating all Establishment charges from Works, and grouping the
actual expenditure correctly ander the heads given in the statement.
“ Establishment charges” includes salaries of permanent and temporary.
staff, wages of bridge gathirs, rotation patrols, survey parties, and all
kinds of staff other than actoal labourers, excepting only in the ense of
“Pumping Stations,” the figures for which include establishment
charges,  Travelling charges, telegrams, office charges, dahabiehs and
Furniture wlso come under the head of “ Establishment charges."

Deducting = Pamping Stations” and *Land Charges,” the figures
become £E.65,001 for Establishment and £T.626,903 for Works, The
same staff supervises the distribution of water, the preparation of
projects, anid the execution of the works,
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Exrestrrine 1899,

et Circte | 20d Cieele | frd Chrele Barmge Toray,
Estantisnvest CHANGES T =3 e rim F
Bodedl v W & oa = 17,570 160,471 15,4919 4.495 34,461
Caiase | Dminage. . . 2783 2218 A — Y
R Witk .. . o« — — — 1246 1214
Totals, . . . | 3 it M2 INTEN | RN
Wonks.

New Works. . . . . 1,754 45 1,376 A Lanit
Proteetive Works . .- . 054 0,082 10,540 15806 27042
Maintennnee—Musonry . 2113 2904 570 T.152 R

e Hunl =« Earih-
wirk. . . o231 SaA4H2 | 85588 — 130411
- l.‘.‘rli_‘tli![in;_“ =y 25,025 L6547 L3148 _— ShT10
g Roads. . . 807 881 U] — 2278
o Gaurdionz . . — - —= 15876 L5760
New Rouds . . . . . 200 15461 184 —_ gy
New Drainnge | Buidget . 219 | 18,000 | 165960 — 49,179
Works. | Unisse. 411387 a4 421, =] == 135,579
Weirs—Iliizse . ——si - 5 158,627 195,627
SBharaki Prevention, . . T 500 LGST e 2216
Ferry Fund Bridges f LG9 2677 LY o 3,044
Pumping 8tnfions . . . rh — 0,784 — [T
Land Charges ., . — 414 712 —_ 1,134
Wadi Temilni Reclumation 7,132 — -_ — 7.2
Warks Forother Ministries, 05 — — —_ e
IGLAOL | 170422 | 146610 | 169,879 384012

Total Establisliment and
Works. . .. . . .1 I8tELD IBGLL | 1560922 | 175580 TUA.6L8

Masosey Works,

With few exceptions. most of them iusi;_ruiﬁnlllt._. all the New Works
exectted during the year come under the head of New Drainage Works,
and have been deseribed in Chapter TH.  The Weirs are deseribed in
Chapter IV. The following is a list of the exeeptions :—

1at’ Cipele,

EK,
Wooden bridge over Saidia Cangl at Tawils . . . . 30
Head Sluice.—~Bashkarict o] Hazania, . . . . . | 195
i Sahilin Capal . "0 00 2 o 0 oL 151
i Mustagadda Canal, . . . , . e P 221
4 NoturaCoamal »- . .. . '} | SR 170
i Um Nuwnr Camal . ., 0 | . | | L6
i Seyda Canad , . . ., . . | ; 145
¥ Three on Mansnria wnd two on Bahin Canale HRae
g Balad Cannl . ai=c e e 144
r Golin Chnnly, 5 . G O {H}
— T

* Thie represents knlf the vost, the other half bising barne by Light Huil ways,
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Brought forward; o .  2B.1784

Bued Cirole, ER,
Two wooden bridies on Taalib Conal. « « + . e R
Dalgamun bridge over Bagurivall Canal (part of cost). . 00
— 358
-'.a'r'rl’ I"-‘ﬁrn"--. ZE,.E,
Widening Sabiol Markaz Canal (Tamd) . . s wow o 100D
Addition of Rewalating i||~||_|| to hridee over Shilenkhit . a5
Purchase of nn Tospoction House ot Dohmanfs s o . . 1
Wonden hridaes Gapnhig. o o o Gr % Tk e e i)
A Dabi ond Safe Khobid Canals. . . . (it
— LG
_.".t':r:'r'ri:'_.rv. EE.
New landingBragre. . 3 & & . + - <+ " & 250
Meteorologienl Instruments  © . & o . . . . . B8
_ a3
£E. 4001
——

The Dalgamun Bridge over the Baguriyah Canal is an iron hiridge
with a navignble opening, which is being built in accordanee with an
sgreement miade with the Railway Administration some Vears ago.
Instead, however, of building the bridge itself, the Railway Adminis-
tration has released itself from the obligation by paying a sum of
£E2,500 to the Irrigation Department. By a subsequent arrange-
ment between the  Irvigation Department and the Light Railway
Company, the latter will now bnild the bridge, snd the Company and
the Trrigation will shure the cost equally,  The unspent bulance of the
L£E.2,500 will be devoted to the huilding of another road bridwe else-
where.

The only other work in the foreguing lists, of safficient TN portanee
to call for special remark, is the * Widening the Sahel Mavkaz Cangl.”
When the two Khanduks took the place of the old Khatatbeh Csnal.
finnneial considerations affected the project injuriovsl v, und the Khan-
daks and Sahel Markaz Canals were not riven sufficiently large dinen-
sions,  The former have since been enlarwed, but still the CArTying
power of the three eanals is imsufficient, even though they are often
run with an undesirably high water level, A project has, therefore,
heen worked out to remedy this defect in the Beheral brrigution system
by means of the necessary enlargement of the Salel Markaz Canal.
As there was every probability of Funds being made available for o
comupencement of the work in 1900, it was thought desirnble to ke
w =tart in 1899 with land expropriation as preliminary, and, as no
special repair works on the Barrge itself were undertaken in 1899,
the necessary transfer was made from the Bnrmgu allotments, A small

guantity of dn«]ging was also done to create any immediate effect,
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MAINTENANCE,

There was no work of any importance executed under this head, the g o
conversion of Kufr Shoka Bridge on the Sahel Canal in the 1st Cirele, SR
costing £E.209, being the heaviest single item. The expenditure
was all for ordinary repairs and closing planks and grooves.  The 3rd
Uirele was prevented from spending ss muclyas it should on existing
masonry works, as its allotments are insufficient to meet the necessary
expenditure on River Protection and Maintenance of Works.  Either
River Protection or Mazonry Repairs must be sacrificed to the msuffi-
ciency of the allotments, and. as neglect of the latter has no such im-
mediate and far reaching effects as negleet of the former, the repairs
have to be postponed.

Drepaixg sy MacriNery.

The table, which follows, gives the quantities dredged in canals and
drains for the past six years. Part of the dredging comes under the
hll?.ill'l of * IIIII.i.ll'LEll:lIICE," ns ]N*.II]JL_F the anonual work to klrl_-.lj the ehannels
to their proper sections. The other part is not maintenance, ns if
consists of deepening or widening channels bevond their original
sections, and iz, consequently considersd * remodelling.”  All the
dredging in dmins and also the widening of the Sahel Marknz Canal
comes under the head of remodelling.

In the 2nd Circle, the Bahr Tirah was dredged for the first time
instead of being cleared by hand, ss it was found to be as cheap and
considernbly more convenient to clear by dredging.

The cube dredged in the Rayyah Menufivah was large, but was not
# single year's deposit.  The eaval had not been properly eleared the
year before, as the money allotted was short and the Inspector in
charge failed to report the insufficiency of funds and ask for more—
# serious omission in the case of the main feeder of the whole of the
Central Delta, and the chief cnuse probably of much of the diffienlty
of distribution experienced in Gharbivah during the summer of 1898,

For the first two kilometres of the Rayyah Menufivah along which
the stone spurs have been made up to the section aml form decided on,
there was found to be no deposit after the flood of 1899, This method
of redueing deposit, which has succeeded so well on the Thruhimival
Canal in Middle Egypt, should, therefore, be persevered with.

The rate paid for dredging is 34 milliemes g cubie metre under the
uew contracts now in foree,
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Diredmng by Machinery.
The following tahle gives the quantities dredged in canals and

=
Caxars awn Thealss, 11 HEH | TR 1500 | RRS—1500 | 1850, 1207 | 1507-1898 | 1R0&-1R0D
I8 Ot o .31 M. . .M [.ETH
Wazuteauner,
Tammifiveh . o & & & o 147,742 i 1853 138846 G074 22016 | 333471
Ehnrkawiysh . . . . . AT 120,661 ThsE 118483 111, L5557
Bagusiruh o« ., o . . L 12 150 088 182 208 18848 152,854
Bumbmtin . N i B, 2y i#8,041 f2.g03 fif, 548 5l 412
Wi CERE~ A ST LOST 25.91F == 171, R =X =4,
Bahr Saghir P A U 42 22 HTU 1,087 11,285 50087 2820
Bakr Mues, . . e 54 3 — 27 W R — — —
Munerrah lock . . . & - 18,4451 9493 32579 1004 20 R4R
Tutn] Mulntewmive . (IR 070 1TE. N 64 a8 [ BTG
”n‘.wm;n”r'_ﬂy_
Tewfikli. . . T 18,641 e == - e
Sinnytoh lock == — . —-— — oyt
Emdmin .. .. . . . Ha, il 12807 —_ Whlld _—
Biahr ol Bogar dewin o . . — 1 127 25 140 K50 L g 245 RA8
Bl Towil demin . . —— —_ = = s 116,706
Tral Hesnnidelifing 23 Aa0 1325815 T3, %50 146,830 | 277800 | 3672
Breand Totnls | TATTHT TR NI8425 B 28 023825 | 1048077
Expenditure ., £E. 0072 2R S 420 24,052 R 00 BT
IND OIRCLE
Mevindwagemee,
Mewufivah . . i L (R 211G 198,753 | ELBTT b 1L LT
T T = 15,654 10,7 o F i 112 67i o
Fndir Tiemh, . . e ey - -— — — TLEL
Eondubwmli ik . o & & Ty FHAL LT Tnah TLATT .07 T Gs3y
Tiital Muintermmen i HaR IR 212 210108 B84,72R 4B6ETT
ful‘l'ﬁhﬁl'fi‘”rvrﬂ,
Mohit demin (Ko, 17 . . _— = _— 2721 215,208 B0
Vemlllish dmin . , . . = == — - — 114,000
Sharknwivah dmin (No.41 . = Lk, Tud AT — s i
Tirtal lh'iln.llh'l”lp;_- - = 1664, 7000 45 iRk 22T 215 708 THEOW
Chranil Tinale _ 15T HER | S2ERY | ospraon | ssessp | ooogoez | weden
Expenditurn . £E. i 18,551 A Lo ofs 21,50 E R
D Core,
Vil mten nee,
Rity Belwmbl Knbibleh Canal|  H00,700 TR iz oag 130275 AN TR DR
Matimmdivah Conal - ‘ [l 108400 LR L1541 L ahi 125404
Moz Pumps inkit chinels = 0,803 1217 [[RINY 11,005 -—
Nabarivwh Cunal , 5 - — —_ oL —_ BT B0
Fotal Midtleunnes L o = _— = = 700
f-':'a.ln.'afcﬂmj,
Hulit }I::rk[m ol .- - & == = _y - 7.h52 51008
Ditishy dmin . ., . . . - —_ — B.5GR — i ERY
Blierealimb ilenin o~ B -~ = 7;“] i XN
II':_L|1|I|:|I IE:I;-HIIJ r ¥, u — - —_ -_— 142,93y L INIT
LLLLETC FaT T IR . — —_ —_ — LR.F —
Tustind Motniepihind Ly
whi emsthalline —_— — — — — BT, 208
Cirumald Toduds . _ fi g 418,808 2Th,4EA HOEL Al fins ] W S
Exponditnre . £E. r ! 11554 12044 16,561 21878
*Thet temmiiiyuli oubn for JEBE-1800 Tnd)iils i, o =

bawl mot padid for,

UMl prilide mutrms saecattad this yoar hafure fn

Lhin Buss bhraneh,
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The Drainage Works done by dredging. entered in the foregoing
table, are also included in the Lists of Drainage Works in Appendices
B, D, and F.

The totals extrncted From these tables ure

IREDGING 08 ALL ACOUITETS. {1 Cirele | 2 Chreles | Sred Clrele TorarA,
DAL LA 5o 118 a5 S
Muintenance conals & denins . - GTTT60) 485277 70861 Lalodds
New or remodelling irrigation work: Saihiid = S :JEL:.-!T
o 5 drninnge works | 362550 108,000 2625301 S2EAR0
Totals . & | LO4567TT] GRI2TT] 604624 2300575

Essraworg 8y Haxn.

The quantities and cost of earthwork executed by hand during 18890
m the ordinary maintenance of canals, bunks and drains are given in
the following statement:—

Farthwork —
X sl

CrmeLe gl mwtkpes, Uity EE. ::::t:!‘\ Tt AL,
1O = « o o 0 o e o AR AR {5,710 l‘;'l-{
AL R T R R N 2862504 ad. 211 1+8ii
A b A e e SIE e 2128695 AL =621
Tatuls & S.145.311 135, Ak | 1

In the 1st Circle o further payment of £L.1.521 was mde for
work done in 1898 but not paid for, making a total expenditure for the
year 1899, under this head, of £I5.50,231.

The quantities and cost of hand-work exccuted under the hend of
New Dmi.rm;__re- Works was as follows:—

; . Hwrthwork—
CIReLE Calidn fetres TEY I Misn rate, New diminugi
Plaatres. warka.
Ist-Uirnde o & 6 4 te 4 Te 1682550 21970 1=Kty
iﬂﬁ T . . . . . - " - ]..H'..f:'!f]- T4 :.’-E-J‘.. 164 1-33
ard R U78,645 15,876 1462
Totals . o | 4483470 010 1+54
—— =
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Total quantities of Dredging and Earthwork on all Aceounts,

Grand toisls,  Collecting the quantities of earthwaork, done under the different heads,
i L penditure, we get the following figures for 1899 :—

Dredging,
o.m,
Maintenance canals and drpins . . . . . «  LA10435
New or remodelling lrvigation Works. . | . 39,151
W Druinage Works . . . 4 J23.380
2,393.578
Hand TWoprk,
Maintenance haoks, canals and drajns. . . - B145311
New or remodelling [rrigation Works, . . . —
o Draingge Works, . . . 483470
13,628,781

Total enbie metres. , . 15,022 359

River Axp Caxar Protecrive Wonks.
There has been a slight decrease in expenditure on river protective
works, but it ja stil] heavy.
The detail of the expenditure iz as follows :—

Tl Cippele,

£,
Bridges—Protection from downstrenm scour . w el ey
River—~Spurs and revetments, Kaliubiyah . e« o+ LIOT
a T Dakahliyali, . , . . 4721
—— 054
il Tievle.
River.—Spurs and revetments, Gharbiyah . o . . . 5610
' . Menufiya . , , , 2610
h stone purchase. . . ., 589
Cunal.—Planting Ruyyal Menufiyabslopes. . , , 284
: — D002
Fnl Cirele.
Hiver.—Bpurs and revetments, Behernh, . , , | 4.730
= H .';i.zni] - . - » w w 2,‘:“)“
Sacks for Gimah . , . . . . . R T (1]
Cannl.—Ravyah Beherals planting . , , | . « 533
X Nubariyah plasting . . . | § o e ahY
- Rashidieh sand drift . ., . | E e SR 24
Sen Wall—Albukic Sen Wall. o e e SO0
Bank —Mariat Canseway . , . © N -
_ —10,54)
B rrage,

River training and protection. . . . s = + s+ = LE3G

1,

Total. . . £E, 27549
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The Rayyah Mennfiyah slopes are being planted with the object of
preventing the sides of the canal from being washed into the centre
of the channel every flood season, and it is hoped that, in time, by
this means, assisted by a nniform system of stone spurs, we may obtain
the same effect on the annual silt deposit as was obtained by similar
means in the Rayyah Beherah.

The Abukir Sea Wall was considerably damaged by violent storms
during the winter aud required extensive repairs.  The stone employed
in the sea wall is not of sufficiently large dimensions for the work it
haz to do.

Mariut causeway had been much damaged by wave erosion during

the same violent winter storms, and the stone revetment thmug’tmut
it length had to be renewed,

AGRICULTURAL RoADS.

Construction of new Roads,

There were added in 1899 174 kilometres of new roads to the 13443

made up to the end of 1858. The following statement brings the
record up to date —

CIROLE AND Provixgr Hﬂff;nﬁ;;; endd Added during 1899, | Total ah end 1500
Rilvmetres, Eilometres. Kilnmotrea.
181 Cirele.
Kaliubivali al ot 107
Sharkivah, . 177 =¥ 1T
Dukahlivah . 142 274 1644
.'.‘”u’ f ?ﬂ‘ﬁ".
Menufiyul, « . . 2 . 252
Gharbiyah. . . diil (i 5314
Srd Cirele.
Bebersh . . . 2814 o~ 2814
Totals . 1344l 174 1aksh
The expenditure on new roads during 1899 was:—
£EE.
1st Circle . =« 5300
nd R e pra e - Y = 15,361
drd ,  (land charges of previons venrs). R T 184

Total £K.24,935
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Maintenance of Roads.

There is no adequate provision for the maintenance of these roads
nnd, as I have pointed ont in previons Reports, they are not properly
muintained, the small sums allotted to this maintenance heing obtained

at the expense of the Irrigation Budget.
It will be clear from the following figures that the rond maintenance
1= not sufficiently provided for :—

Hoads completed at e Bum spent on Malnlenanes
il 1RGR In 1E90.
Kilometres LE.
lst Qirele . . . . , . 470 807
2nd |, R - Gos 831
Hr'l'l' - . s N - N EH!B -’H".
Totals .. 1Ak 2,978

By my No. 2060, dated 18 November, 1809, to the Under Seeretary,
[ ade proposals for the formation of a Road Branch of the Public
Works Department to have the care of the roads in Lower Egypt
and the Fayoum. T estimated the snnual sum required for Staff and
Work at £E.20,000, and 1 proposed to raise the money, if not
otherwise obtainable, by a road cess of seven millidmes per feddan
on the three million feddans of land in Lower Egypt and the Fayoum,
which have contributed to the construction of the roads, The Trriga-
tion Budget wounld thus be relieved of charges which do not properly
belong to it, and the roads would be properly cared for. Under present
arrungements they are neglected, and those in charge of them cannot
be held responsible for this unsatisfactory state of things,

Brinces 10 nernace FeErnies.

Under this head there was a tota) expenditure of £E.5,546, distributed
between the different Circles as below:

£E.
1 = i qu'h:" a - - - - - - . - " - - a . ® - 1.':“1!:-1
3“] { ril’f."Il‘ - - “ - . * @ » » . a . ] - ] ® f‘!.‘ﬁ??
-:1“' E‘il"‘."ll"l - - . ' . & - - - - - L . = ] Iﬂ“'

The bridges on which this expenditure
following:—

wad incurred were the

1st Chrole.

A bridge, with naviguble opening over the Bahr Saghir at Dekernes,
1o carry general traffic aud also the Light Railway, was built in 1898,
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and the cost was shared equally between the Light Railway and the
Ferry Fund. The sum of £E. 1,069 is the amomunt of the half share,

Dad hrele.

The unpaid halance on one bridge, and the cost of two others, begun

in 1898 and finished in 1899, make up the sum of LE.2.677 as detailed
bhelow,

£E.

*Over Kotni Canal ut Minshillin, unpaid balance of 1808. . . 126
Over Kasid Canalat Melig . . . + . « « « . - . LU&d

Over Buguriyah Canal at Bagur o I e et
Toml . « « XER67T
Ird Cirele.

Two bridges were commenced and partly paid for namely—

Expeuditure
doring 185,
Bridge at Terivali over the Hn vyah Beherah, estimated L£E.
at ERI1OM . . . Pt PR e 12060
Bridge ut Halummival over lhi.' .'.:lhi.'l Markaz Conal.
BEstimate £E.L100 . . e . o T G
Total- . . L5 1,800

These two bridges will be completed and fully paid for in 1900

NAVIGATION,

Effect of' opening Sanaytah Loek.

The Sanaytah Lock and Regulator on the Mansurivah Canal was
connected np with the existing channel above and below it on
Oth February, 1809,

The completion of this work removes the obstruetion to throngh
navigation by canal from above the Barrage to the Nile at Mansurah.
The uid di la]1t{lut1'1l regulator, which had no lock attached, has been
replaced by the new m:rk and ferries have been substituted for the
temporary fixed bridges along the canal.

The tolls collected in 1898 at the Rayyah Tewfiki Head and at the
Mansurah Lock totalled up to £15.1,704; in 1809 to LE.4,257; figures
which show how the navigation along the canal has increased in
consequence of the construction of the Sanavtah work.

* By a misprint this Bridge was shown In lnst year's report ne belonging to the 3ed Clrele
inatend of the 2nil.

a2 n Al = BA
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Worgs ror orarr MixisTries.

The work done for the Finanee Ministry consisted of the filling of
hollows to prevent illicit salt production, on which £E.138 was spent.
Besides this, £E.800 was expended for the New Quay Wall and road
at Matarieh on Sahel Menzaleh: thi= expenditure was payment for
work done in 1898. This new work is a great improvement on
the previously existing state of things and, in conmection with the
Light Railway, should greatly favour the development of the fish
trade,

CHAPTER VL

Tne Wanr Tominar,

The Wadi Tumilat, which lies alongside the railway from Abbasa,
westof Tel-el-Kebir, to Ismailiyal, has changed hands many times since
it wus known as the Land of Goshen, where the sons of Jacob grazed
their fHocks. In those days, probubly an overflow channel from the
Nile mundated the valley annmually during the flood, and afterwards
drained the lands into Loke Timsah on the waters subsiding. The
Hooded lands no doubt, as soon ns the waters retired, grew green with
fine pasturage, and held in their lowest hollows lakes of sweet water
for eattle to drink.  So that for Jacob's sons, who were shepherds, the
valley was “the best of the land.”

The Estate known as the Wadi Teftish, lies in the npper part of this
valley between Abbasa and Kessastine. In Mohamed Ali's time its
total area was 21,918 feddans, of which rather less than a third appears
to have been eultivated, if the extructs which Follow can be trusted.

The lands were irrigated by the Wiadi canal, which Mohamed Al is
said to have created.

In n work entitled “L'Egypte™ published by Mr. Felix Paponot in
1584, some information is given concerning the ownership and deve.
lopment of the Wadi Tumilat Estate. Though Mr. Paponot was
personally acquainted with the Estate, the information he wives is
chiefly taken from a paper by My, Guichard (who managed the Estate
for the Suez Canal Company), published in December, 1881, in the
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Nowvelle Pevue under the title of “Colonisation de "Isthme de Suez
(1861-1866)." The following are extracts from this paper:

# Le domaine, on Chiflick de I'Onady, d'une contenance de 10,000
hectares, a été eréé par Mehemet-Ali. Le fondatear de la dynastie
phenante (' Egypte revenait de Syrie par I route de Kantara de Sala-
hieh ;i1 se rapprochait de Bulbeis lorsqn'il apprit qu'une conspiration
était ourdie contre lui et devait delater aussitht apres sou retonr au
Cuire. 11 résolut de sarréter & Vendroit oft il se trouvait, & Tel-el-
Kébir, centre de 'Ouady (le *Pitoum de la Bible); de I, il dépicha
ses lientenants an Caire pour déjoner les projets de ses ermemis.

“ Llinaction était insupportable & Mehemet-Ali. Son activité avait
sans cesse hesoin de créer ou d'améliorer ; la vallée on il eampait attirs
gon attention : 'dtat en était déplorble; les eaux provenant des irri-
aations de la Provinee de Charkieh formaient des marais pendant la
crue diu Nil, mais, durant sept mois de U'snnée, ln terre restait dessé-
chée. Jugeant rapidement le parti qui pouvait étre tiréd de Faménage-
ment des enux, Mehemet-Ali donna ordre d'élever en amont de ln
vallée une grande digne courant du sud an nord; puis il fit creuser
un canal principal sur une longueur de 35 kilométres, en méme temps
ue les canaux néeessaires i lu disgtribution et & écoulement des eanx.
Ces travanx furent exéeutés en quelques mois. La vallée une fois
asspinie, le Viee-Roi y implanta une colonie agricole, par la foree,
saivant son habitude.

# 11 refoula dans le désert les Bédouins Touamilat, les anciens ocen-
pants du sol, qui étaient foujours en guerre avee les autorités torgues ;
;}Luﬂ il fit premdre duns les diverses parties de I I:.-wpl:c. 16,000 Fellahs,
iui furent installés dans 'Onady et contraints de cultiver non =enle-
ment les produits nsuels da pays, mais le coton et Pindigo dont il
s'agissait d'essayer Iacclimutation.

# 1 chittean de Tel-el-Kébir fut élevé i Nendroit méme on l¢ Vice-
Roi avait eampé; on CONStruisie  un Hllugu avec une mosguée, des
mugusing généraux, un vaste éablissement pour les fonetionnaires.

% Le domaine était en pleine prospérité i la mort de Mehemer- Ali;
mais, aprés lui, sous Abbas, la plus grande partie dez Felluhs trans-
portés dans 1'Ouady désertérent pour retourner dans les Provinees
d'oft ils avaient #té trés. Ao commencement du régne 0" Abbas
Pacha, les Bédouwins étaient en faveur, particulitvement les Anadis,
tribu puissante qui avait aidé Mehemet-All dans sa lutte contre les

* ol ol Mashutal wos “ Ploum.” nol Tel ol RKebir.
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Tures; ils furent sutorisés & occuper ln vallde abundonnée ; mais
hientit les eaprices du Viee-Roi indisposérent lés nouveatx colons de
"Ouady ; moins patients fue les Fellals, ils se mirent en pleine révolte,
Les troupes envoyées contre enx ruinérent la contrée ; la population
décimée s'enfuit, 12,000 Anadis firent leur exode et se réfugiérent
on 5}‘rit‘,

* Abbas drant décédé, le domaine échut & son fils Elami Pacha,
gendre du Sultan, Ce prince mourut peu e temps apris son. pore,
laissant une succession fort obérde. Baid Pacha, héritier dn trine, se
porta gurant de toutes les dettes de son neven et prit possession du
domaive de I'Ouady.

* En 1861, M. de Lesseps songen i scquérir cotte propriété pour le
compte de ln Compagnie de Suez, afin d'avoir Ia jouissance du eanal
Fean douce qu'il éait urgent Aamener Jusqui Suez, parallélement anx
travaux du canal maritime que U'on devait exécuter en plein désert; il
etait destingé & Ualimentation des travailleurs ainsi (UBUX transports
des matériaux. La vente fut consentie par le¢ Vice-Roi au prix de denx
millions de franes."

Ll - - . - & L] & - . - - E - - s -

-

Sa prosperité avait été toujours eroissaute depnis 1861, L'expé-
rience des locations avait complétement réussi. En 1865, les banx de
trois ans étaient renouvelés. Le revenu était quadraplé et porté i 650,000
francs: il émait destind 4 angmenter encore dans ls période suivante,
Les impits 3 payer s Gouvernement étaient & la charge des locataires,
La population récensée aceusait 14,000 habitants repartis dans plus de
soixante villages; elle se composait principalement de fellubs venus des
provinees de I'Egr_s'pte. des bédouins Anadis, ot des Toumilat...”

ik

Mr. Paponot, after quoting the ahove, goes on to remark :

“ Ln vallée de Gessen est, par le faic seul de Caltitude de s position,
le point oit viennent s'accumuler les enux de tout le versaunt ouest de
ln Province; snssi sa fertilité est-elle assurée si, avee la facilite j'elle o
duvoir de U'ean en abondance, on lui assure 'écoulément du trop-plein,
(Test e qulavait compris In Compagnie de Suez el oo qu'elle avait
essaye de réaliser,

* Aussi, nonobstant les dispositions spéciales de petites rigoles qu'il
est indispensable de faire ou de réparer et que possédait déji le domapine
de 'Ouady pour ses irvigations et desquelles nous n'uvions Pas i nous
Oceuper, nous avons indigué Topportunité (en égard & Pachdvement
alors prochuin da grand cannl Tsmailieh) de projeter ane rigole d'deoy-
lement qui partait d'Ahasceh pris " Abou-Hamet, suivait Ie fond de Iy
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vallée en contournaut les pieds des dunes et venait aboutir au lae
Maxhamali; puis de li, afin. d'pssarer désormais an lac un niveau
constant et capable de Uempécher de nuire nux terrains bas environnants,
cotte rigole continuait & parcourir Je thalweg de la vallée en passant
duis les bassins inférienrs de Rhamsis, Mackfar et enfin de Bir-Abou-
Ballah, pour aboutir aux Lacs Amers vers le Sérapénm, cn emprantant
le petit aquedue qui a éé judiciensement prévu et exéenté en 1863 par
la Compagnie vers Bir Abou-Dallal, sous le canal d’enu donee qui va &
Stez, ainsi que celui qui a été ménagé sous la voie ferrée,”

At the time that the Suez Canal Company purchased ® the Estate
according to M. Paponot, out of the total of 22,000 feddans eomprised
in it, only 6,000 feddans were under eultivation, yielding st the most
a revennie of £E.4,000 and containing o population of about 4,500 souls.
But four years later, in 1866, the Company had so wrought that the
population was increased wup to 14,000 inhabitants (including 4,500
Bedouing), and the enltivated ares had grown to 12,000 feddans; re-
turning a revenue of 650,000 Franes (£E.26,000).

The lsmailiyah Caual has been the ruin of the valley by causing
excessive infiltration from the high level water carried in it alongside
the lands of the Estate lving below it.  The Suez (‘anal Company, after
having been instrumental in getting the Tsmailiyali Canal constricted
and thus establishing a permanent cause of deteriortion to b combated
by future managers of the Estate, handed the property back to the
Khedive Tsmail Pasha on terms altogether favourble w the Company
and the reverse to the Khedive, In 1865 Ismail Pasha made over the
Estate to the Ministry of Public Instroction, converting the land into
“Wakt.”

I 1891 the Estate was surveyed, and the avea was found to be made
ap of the following classes of land :

Coltivable land leaseds s+ s 5 5 o v =« T500 fuddnns
Unltivnble i reclaimed, but pncnltivated - . o« o 9872
Ogcupied by canal and mmenltivable wastes. « . &0 e

Total . - 2053 o
It thus appears that sinee Mohamed Ali's time, when the total avea
of the Estate was 21,918 feddans, 1,380 Feddans have been losgt to the

* Phiis przitrinh oF Ve porchsse. money 15 mod asibenel, bk Me. Camsiron in s “Fgypt o e
Wineteenth Century” gixes the sum for whinh the Iand was purchosed by the Company at € E.74,000
and that for which 1t was solil s £E-300 KK
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Estate. This diminution is said to have been partly cavsed by sand
encroachments and partly by the sale of lands under the Kharag
El-Zimam Decree of th September, 1884, with what truth T cannot
sy,

A project for veclaiming the lands thrown out of cultivation was
prepared amd its execution commenced in 1892,

The details of this project were described in the lrrigation Report
for 1894 (p. 112) and subsequent Reports.  The main features of the
project were a pumping station at Kassassine and a centrul deain down
the vallev.  No result followed from the execution of the project, as
the Ministry of Public Instruction were not able to take advantage of
the opportunities of drainage afforded for want of eapital st its disposal.

Attempts to lease the Estate to a Company, or other body that
would undertake the reclamation, failed, as an agreement as to the

terms of the lease coulil not be arrived at with any of those who came
forward with offers.

But, finally, what promises to be a satisfactory arsangement was
made. By Khedivial “Ordee Supériear™ No. 1, dated 2nd Mareh, 1899,
the Wadi Tumilat Estate was placed temporarily for a period of eléven
years, under the direction of the Ministry of Public Works in order
that works of reclamation and dreainage might be carried out.

The estimated expenditure for the works of improveniens (exelugiveof
atall included in the snnual cost of maintenance) amomnts to £E.62,189,
made up as follows :—

£E.

(1) Enlargement of pumping station . . . . . . . . G000
2) Enlargement by widening and deepening of the main drain
above and below the pumps, lowering the foor of the
railwuy bridge near Ismailiyali and constructing a new

syphon under the Suez Sweetwater Cannl. o 0 o . 17000

(3 Uompleting branchand making field drains . . . . . 15,180

(4} Remodelling irrigation systems « « . . . . . . . 000

i5) Porchnse of llrl'fﬁ;ﬂr and apricalturnl machines . . . . 2500

(6) Staff and furne boililings. T I O T - 7+ i 1

(7} Steam ploughing, -stoff expenses and sundeies . . . . 3000

—_—

Total . . £E.62189

[t was estimated that, during the first yenr's working, there would he
a deficit in the Estate accounts of £1.3,640, and in the second vear of
LE2150, or a total of £E.5.790, which wust be added to :EE.;i‘i?,lﬂﬂ,
to obtain the total capital to be provided, viz., £E.67.979. Thisamount
of eapital it is proposed to expend in the first five Vears,
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The annual maintenance charges have been taken at the following
figures :—

£E,
SI-“E ™ ® " - . - . - - - - ® - " ™ . & ® 21{.“"
Pumping. . . - & Fel Lo RS RS R R A
Mﬂ.iﬂh'llﬂﬂl‘.l‘ of L"ii:lll‘lll'l.“ . - - - * = - - - . - . | ,,'-H L]
BRNIRT o P ani it okl i e me g e e e T
Payment to Poblic Instruction ., + « - « « « « « o SN

Total. . . £E19.350

The receipts® of the Estate for the year previous to the transfer
were assumed, in the calealations made, to amount to £E15.710 (the
real fignre was 15,748 ); and the area of enltivated and leased land was
taken as 8,000 feddins (found sines to he actually only 6.917).  The
avea susceptible of reclamation was put down as 10,00 feddans ; it
wis nssumed that this would be reclaimed at the rate of 1,000 feddans
a year, beginning with the second yeur.

The arrangement made is to be found detailed in letter No. 21, dated
Gith March, 1899, from the President of the Council of Ministers to the
Minister of Public Works, It lays down that the Wakfs Administira-
tion has to sdvance the amount required for the reclamation works ;
the annual maintenance, amounting to £E. 19,350, will be paid from
the yearly mereasing annual receipts, the deficit of the first two years
being met from capital expenditure. It is enleulated that the receipts
will inerease to such an extent that, by the end of the eleven years,
the amount advanced by the Wakfs will bave been repaid almost i
full.  1f any balinee still remaing to be repaid, the Wakfs Administra-
tion will be re-imbursed from the surplus of the receipts of the Estate
after it gssumes the direction of it st the expiry of the eleven years,
It is also calenlated that, at the end of this period, the receipta will
huve risen from the present figure of £E.15,710 to £E.52.250 at least,
#0 t_l:un:1 instead of o deficit of £E.3.640, there will be a surplus of
£E.12,900 or more.

The management of the Estate under this new arrangement has been
entrusted 1o Mr. J. Langley, Inspector of Irrigation, in whose Cjrele
the Estate lies. Musa Bey Ghaleb, Director of Works, was appointed
in April, 1899, to be the Resident Director, and, under the orders of
Mr. Langley, to take charge of both the reclamation and improvement
works, and also the general management of the Estate.

The following table shows the farecast of results given in Sir William
Garstin's Note preceding the agreement.  The figures representing

*Nore—The uvernge of the annual recoipts from 1851 o 1800 inclosive- iz £E13087 The
Finel wepe highest during the foar verars Troen 1831 bo 1834, for wlikel period th snnusl dvarige
ks £ E19895 the maximum of £E.20.587 baving besn reached in 1R,
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the rents of the land, used in his caleulations, were low, and will, not
improbably. be improved upon :

Fonpcasr or Hesoirs.

Hlecvipts,
. E i rn]*llllll::‘-:liti?l: O gl Ly Tot & Hurnl Lisflsehi
YEuan Exprmiditnre, Iun:i b penlaimed, A kA Hurplue. it i,
) s LE LE, ZE EE.
1 18,350 15,710 Nil, 145,710 Nil. 4,640
Sl 15,8500 170000 ) 17.2K) Nil. 2150
drd L4850 JLLENN) L 19, 7IK) a0 —
kth 19400 21,000 1,500 2 M) 4,150 —
athi 149,550 21000 2,750 23.750 LA —
tith 5 . IJ_'H.I | ERLLL 25N Dot —
Tih L350 21000 2,250 26.250 03, HH) —
sth 15,2450 21000 i, N} S0 8,150 =
tih LELB50 210K T 22750 R -
il 150 ) Y 00 300000 10650 =
11th 14 350 21000 11:250 42350 12500 —
—

There is some uncertainty as to which year should he considered the
“1st year"” of the above table, but as the new arrangement was not
coneluded till Mareh, 1899, and Musa Bey was not appointed till April,
and. further, as the leases entered into by the Ministry of Public
Tustroction did not expire till the 31st October, 1899, the first year of
the eleven-vear period might be fairly considered as commencing on
15t November, 1899, But as the first year of the Table showsz no
incrense of receipts, and expenditure of the capital commenced before
Ist November, 1899, 1 will, for comparison of results, take the first year
of the table a8 ending on the 31st October 1899, The new leases are
mude for three years, =0 that a revision of the rents will not be made
again until 31st October, 1902,

Estinmto of Beodljpts Betinite of Deficits wnd Surpluses,
Yeanw
Orriginil Reviesl Chrigzinal, Rovised,
EE, 4F. £E. £ZE.
lst Year . 15.710 16,022 Acsunl) | 3,640 []i'lir.'!t. 230 Dieficit, (Actinl.)
nd Year . L7200 [9.451 2150 Dhefiedt, 101 Burplus,
3rd Year . 10700 20,830 450 Surplus. | 886 Sarplos,
1 £E
e u!hnijm o PW.D. Budget .+ R e R
LR i LW EL, Budige i e e e e e e w & a o
L biprplus !J:I:.rh'h o ] L S [ R 4
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The deficit of 1899 ought really to appear as £E.1,029, that is
the cost of pumping £F.1,224 Jess £E.195 shown in the revenue
account as balance credit. But, as the accounts stand, L.E.799 of
thiz amount is charged to the Public Works DBuodget, as the pumping
was done in the early part of the year before the new armngement had
been concluded, £E.A425 has been debited to capital account, while
LE.195 has been shown as surplus in the Revenue Account,

It will be seen from the foregoing figures that the present prospect
shows an improvement on the original forecast.  After the thind ver,
when the revision of leases will take effect, it is hoped that the improve-
ment will be still more marked.

Ar regardg the aren of reclamation taken in hand, the forecast is nlso
being surpassed, s the following statement shows, the forecast alli wing
for the reclamation of 1,000 feddans a year only.

Lieazed area in 1895 . ) all e Naf cw Am

s . « o« o« BT Feddans,
= o wlded in 1899 .

......,_'g.ﬁ.'niq
Tatal lesized nrea in 1899, . o &779 foddans,

Some of the added Innd is in seattered plots adjacent to previous
ciultivation, but 1,195 feddans i in one block at Kassassine near the
pumps, and forms the first block to be reclaimed. Tt is rented at
25 P.T. a feddan the first year. 530 P.T. for the second and 75 P.T for
the third year.

It is proposed to take up 2,000 more feddans in 1901).

Against the credit for improvement and reclamation works, which

may be considered “eapital sccount,” the following was the expend-
iture of the year:

Dreainage Works. EE.
Enlargement of pumping station . . . . . . . 1053
Enlargement of wain deain . . . + . . . L . ]70
Bromoh oo #ild dmins = 20 o S0 L rE a0, o 30
. o0 : —— R NN
Remodelling Tevigation System. ns

Earthwork, Bandok and Wadi Canals.
3 regulators and 8 sloless
Pipes and bridges .

SR B
t--..,.m

- - L] - - - - » .

) —— J.561
Purchase of Plant, -
2 pngines and o seven-tyne cultivator .

. L - ® - 1,—’:5&

Staff and Farm Buildings. i
4 Ezbeli= (100 rooms) .

| _ CA AR T - Y 2110

4 houses for stalf . . . . . T T

Staff Expenses and Sundriess . « o . 0 L, L. . 1'*‘;‘;—:
Working Erpeniés (From Revenue Aveount,)

- -
Kassassine pumps . + . « « ., . . ., . .

o e A4E
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The original pumping station vonsists of two 30-inch centrifugal
pumps,  Itis proposed to add to this at onee a 20-inch pump, and later
o, if found necessary, another 30-inch pump. During 1899 the 20-inch
pramp was otdered aud delivered.  The new foundations have been built
in 1900 and provide for the erection of the additional 30-inch pump
as well us the 20-uch.  The Hoor of the suetion well has been put in
twenty centimetres lower than that of the first pumps,

The main dein has been enlarged above the pumping station to a
I0-metre bed from kilometre 13 to kilometre 44, Tts original bed
width was 4 metres mud bed level ar the pimnps was R.L. 2:40, This
lutter has now been lowersd to R.L, I'TU, and the bed has been ;_{h’ﬂu
# =lope of g5kae. The first one and a halt kilometres of dram from
the pumps had been previonsly widened,  The remodelling allows for
detining the lowest lunds, and for a discharge of three cubie metres
a second with o water depth of one metre.

The branch and field drains for an aves of 1,500 feddans were
ilag.

The canal remodelling works consisted of & new head to the Sanduk
Canal ou the lsmailiyah at Kassassine, and for other regulating works :
prolongation of the same canal and the suppression of three kilometres
of the old Wadi Congl and the substitution of new channels in its
place.

The staff honses consist of dwelling rooms for the Director, built as
an upper storey to the office at Tel ¢l Kebir ; an inspection honse, also
at Tel ¢l Kebir, for the Inspector; and houses at Kassassine and
Abbassn for the Mamours and Sarrafs of those Districts,

The general result of the nine months adminiseation of the Wadi
under the new wrrangement is enconraging and ereditable to both
Mr. Langley and Mussa Dey Ghaleh,

For convenience of future reference the following stutement is given
showing the Receipts and Expenditwe in detail.  The expenditure
against the Improvement and Reclamation Credit ( Capital Aecount)
has alrealy been given.

It may be as well to record that, when the new Direction took
over the management of the Estate, the outstanding arrears of vent
from 15888 1896 amonnted to £E26574; and the whole of this
appears to be irrecovernble, as there is no security to make recovery
poszible.
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Revexve AoccouwT.

Reorrprs.

£F,

Rent of 6,917 feddans « « - « < . - u e A g
' UE [_I‘H_].LT_I i‘_!‘PPB - - - - - # - - - . - . IEB

w OLErBZInE . + « « = =+ Ay T ) PN 2350
of wild “Samar” grass .« + < + o o« 2 e = 1)

o of gardenand house . . « « o 4 . 0 . 8
- "I: nmthﬂfﬂf - M * - . W » # * - - » . 1_..':!
Bundey & & 5 o e s a e w s e a1 = e i

Total. « « XE.16,022

EXPENDITURE.

EE.
BETEy o7 % & @ o . omd G w0 e Sel o el fel ek 1.754
R Bty S S N I e s ol £inih
Payment to Publie Instroction . . . & =+« o s AL
Agrivaltural rond contribution . . Eah Ny Talyea arie 117
Compensation for erops destroyed . . - . v el 15
Petty exponsess « s =« s 2 o s o o s « =+ & B
Balinee credit 1o be earried Fopward  « 0 o 0 0 2 4 . 185

Total. . < ~LEIGN22

The above secount shows a surplus of £E.195, but this is obtained
by charging the pumping to eapital aecount.  1f the pumping had Liseny
charged to this account, there would have been n deficit of £E.250 shown.

The pumping expenditure of 1809 was thus charged : —

L O
To Public Works Budget . - « « + & « « & 790
T Wadi l'u[!i!ul ApoopnE i 5 F ec o= 6 F e oW |25

—_—

Towl. - « £E13M
The real deficit of the shove revenue account ix, therefore, £E.425
— 195 = £F.230, and would have been £E.1,224 — 195=LF.1.029, if

all the pumping expenditure for the year had been charged to the
Wadi account.

k. H. BROWN.

May, 10th, THNL












— i —

APPENDIX A.

e

ABETRATT OF AccoUsTs, 1889—Tnnicamior DErARTMEST.

Loweer Egypt.

—— —— E—— —————————————}
BuieET HEan, 1et Cirele, and Cinele Srd Oircie. | The Bureage, ToraLe.
4E. Mill R, ML £E. Mill £E. Mill. EF. MI,
Reouran Brinaer.
Fstahlishmeni,
Classified staff . « &+ « ABRLE3S]  RO000,757] S030,603] 1,380.745| 26293836
Unclassified staff . - « 4256467 26984600 3137083 24830990 13575800
Travelling charges sl a 2727784 31000531  2,779.421 3LAT0| - 8638628
Telograms + o =« +« « 202,360 250.945 01060 5 62570
Dahabiyuls « + » « « JA5, 747 15,006 133 — =) 522.788
Office charges and furniture . B 108 108,030 362062 2,666 050,647
Warks.
Wewworks « & =« « = s win, — — LOS.8H0 — 1854830
Flood protection work= - . 05L4T] A B0E6E] 6,056, — == 21 R19.078
Muinteminece and repuirs £970.720]  B675.049] 3978281 11273372 232607.322
Repairs of roads. . -« « . ROT.300 321.733 SN, — 2.219.038
Maintenanes of drains . | 4 550500 6458772 2000, — = 13,918,272
FPumping stutions - . TOD. 284 — 0566274 — 10,365,563
(lorvie alolition works. &+ . | S0I80. —| 40436687 SLSTRNN e 111405508
Totule, Regular Budget, . | TAUS326] 75314990 TOSTLASN  15201.160 234,433,950
Corvde Budget,
Corvie aholition works . A6,000, —1  ALY90R102] 35,998,857 — 121,994,980
Agricultural Roads.
Newroads + « o + <« 93089740 15.2360.909 184045 — 24,043,928
Forry Fund,
Bridges to replace ferries . . 1LOGR.TRZ| 2676959 1800, — — a.545.741
SPEQIAL aRANTs BY Calssn
FROM Guweran Resenve.
Druinage works . . . o | 43.919.662] 52,659.405] 48,193,501 — 144,772,568
F!hﬂ..r::ﬁ prevention . .« . . van.an7 B, —  1.657.405 — 3,216,802
Weirs below the Barrage . . — — — 151’,572-9&‘[ 150,872.030
Totals, other grant=. . | IOLI46.815] 113495875  B5,803.508] 150,872,030 460.348.958
Grand Totals o | 174592040 188.810.368] 156, T006.418] 175.074.000] 695, 181917

e ——



ArsTRACT oF DraTSAGE WoRES EXECUTED
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APPENDIX B.

v 1899 v lsrT (CROLE.

%ﬁ:}:‘:}:r& Earthwork. Lanid.
Ex Total
NaMn oF Tiasx, S [ = ) ‘g ditire | % :
£2 |3k Ip mityd + | EE| £ - e P TECAE
23 |i1 Direnlging, J“L“;lhi Cuist 5= L Cost. |Works. | itvee
M, O £F. |Fen.|Fen.] EE. £E. £F.
Bagr m, Bacan Sysreu,
Main dmin. . . — | 324 245853 80N — | — | — | 1,061] 9.4
Burdqin hranch . — | — = — — — | — - 46 a6
Bilbeizs brunch . 0| — 114,781 Tl — 11— | — 77| L506
AN BAN SysTE
T!!'nfn Arin . i — | 16 - 1L $200] 113 373 08| =18 10,117
Nutirn branch, . | i3 = GLGH] Lo — | — 14] 392] 1440
Bann Sarr Syerim,
Eln’n (Baft) demin. .= -— = — — L04) 10l
Trrigation channel Gom-
mezet Burent i — I8.968] 265 84| 53 a1l #28] A4
Akrash branch. b | — == 1552 1040 27 Bl — 197] 1227
Menharit hranch . 1} — 4,388 HII 1 3 11 172
Mehazher benneh . 6 T2ET4 1.021] 28 ig 147] 1,188
Nizam Hapus Svsres,
Main Buhr Tawil — | 2} nems]  — 3068 — | — | — - | 968
Balamun branch . 13| — 30700 18300 S49] 95| S16] 550] 2002
Main Nizam . 9 MHAS 55271 T 18E 15 240| 3812
Buklia hinel | = —- — 1 - ADG)  A6T 714
Banwyty works. . - — L10.233] 807 . 6l 1,727] 5S040
Mansural brauch ’ 1 — 41,2606 aldl B 1§ 12 944] 1,605
Binu Sysreu.
Saynla & Bashmur brunehes| 2 L 202.716] 3.341 | 31 el 450
MisoRLLANEG TS,
Bﬂunflur}' BEtones . = — - Tl B -— = 100
37 RS, SO — — $a90
Staff anid Sundries . - = 2784
Torars, A RS | 62500 1,652 53] 40,9071 28311223 1.469] 9,599 58,138
——

————
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APPENDIX C.

—

Drran oF Exresoirtire ox WORKS,

e — — — ===?§
Nawg oF Dmarw. DnEouirrios oF WoRk. EXPESDITURE. ToTAL.
£E. 2K,
Baan-ri-Baoan SysTEM.
- A 2 pipe aqueducts 4+ . e o 269
Main drain . - . . 4|1 :Tpl\uu repaired. « . = . s 75
(iohena railway bridge alteration . 717 L8
Bordein branch . . . .| 1 railway diversion I SR _ 36
A 1 Ii pipe aquednets, « o o 4 297
Bilbeis branch » « + «1 | Boundary stones « .+ « < 340
| | & wooden bridges . « « « « & 160
T
ARty Bax SysTa,
, ) 112 pipe aguednets. . . . . - 181
Moin deain = . - . <1 |12 wooden bridges, . . . . - A00
| | Balunce dne on Nawafan syphen . an
819
q (|4 pipe aqueduets .« . - - . . 353
Natnpa branch . . . . || 4 wooden bridgas . « « <« « 144
392
Bagn Sarr Sysrem.
- : | Qesoaes « o« o+ w o+ 2 4 asd
Maipdppin - . . - {|2slpices . « - o & o0 . 240
! Balance doo from 1898 « . « . ; ey
" = L]
Irrigation channel Gomme- 1 e aqueduets < . o . oo - L4
506 Rarorot 1l woodem bridge « + « « - 16
B 5 ! masonry head . . + « <« - 285 %
I3
; 6 pipe aquedocts « o o« = 0 s 69
Akrash branch dramm . . { 3 ool bad e i L 198
197
; . . 1 pipe aquednet < < o . . . 11
Menharit braneh drain. . JI | m:l:.-uml':r e e T 100 ;
1.
ke 1 ; | |3 pipe nqueduets « o« . - . . 35
Meobashir branch drain. . { Paaeius i nglal e BER A 113
—_— 147
Cavried forward . . . 4572
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Deran. or Exrexnirres o8 Works (continued.)

—_— =5
NAME oF LRATY. DEsoEIrTION oF WORK: EXPRSDITURE ToTal.
| ET. i
Brought forward . . . 4,872
Nizam Hapvs Sysrawm.
: 16 pipe aqueduets. . . . . . 490
Balamun branch. . . A Ty it v L S 1AD
ot SRR T a0
M‘“"IE Rizam . « « = o dwootden !:rldm- = M0
Baklia branch. . . . .| Balanee die to Contrac turfrnm Hl.‘.. 397
Spoayta works. . . . J|dljronlifibridgs . . . . . . 1,727
H 2 pipe aguednets. . . . . - L0
z branch o o .41 vooldenbridge . . . . . . )
Mansurn branch ) 1 railway diversion S Wi 53
L | 1 road :ll'l"lilj_'.‘l._" . « s s ® 71l
HEN]
ST BYSTEM,
3 12 pupe tiguiedunets . . e A (]
hﬁﬂ?ﬁ: and Bashmur ran- ) r.ll1 IIItIIL" il 1I1t1*hllt:._ Fa vt g 14
: Al TENRT IR || 6 woullen heidees . . & . . . 255
2y

Toras,. + « » 0,590
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APPENDIX D.

e

Anstiacr oF Dramxack WORES EXECUTED IN

1499 v rHE 2xp Umone

NAME OF 1NneaiN

Tength in
RileHmErres.

Fari
inetudin

Towor,
o dredeing.

—

Expenili- | Total

e <z = oy e Expendi-
[EEEATION CHARNEL _E = | Cilw (st ES Dy, | S wOERs. ture,
AEIET = &
£ ML £R M| £E ML) ER Nl
Bail SHIpE SYETEM
Rt s 5 2 o+ v v ow wm] = f00] B0 LA 1 4| enoesr] 1,0EED] 2408838
- i R e (i I (BN B R B i s2501] 2055700
Nowin dmin b I auld T il e (ERLT NGALN] 2, pieairan | gmats| Lamsn|  GEREALT
Talklin dreili. . « = 3 v v b gan| — | 0% gow Bl l20) s w0506:]  SE3205
Pemillash dmin, . & s o« @ 2 s ] — T T - L l-.llll.luln LU0 U 1) - o (L - - 5 AOLGEE| 6874788
wien| asan] sTsaTH| 11UTRAE0] L3 0 il GlaTseAN ] 403630 | 1T EELADE
SHANEAWIYANL BYRTEM
Degimg Band 4 o o a4 o e . = — = 4 n0gnnd] SDAREGE
Bass Malau Systum.
Foonid W Abshian deming.  « o« o« — — I+ (k1m| #2009 - 8184
trnnlfumh Tonhiarn. - == — = - — - TN M.TiA
E. wnil W, Glaoabivahe of l‘mhr M |.11h = 12,671 1Taa — - 1764
= WA 1T 15 0r1s|  BLIA shTa]  esus
Fran By=TEM
Ahabus Bl Malh dmin (¥o, W . . geanl 4350 IERIEN D g gen ol e @ o4 . :
Pk et O T & o or s s ]= van]  vdmnl o JHnoTd ey 2 40 (R | AL LTARADT
o] R | A EEE AT ) TR S | R B T4 2788407
NARHART SVETEM.
Nushart deain . o af Ml — L’r_u'_.‘.!n':L‘l |
B il W linuu'lﬂ.'.nh- bll.H R llm i Vit = 1}“.1-_'-!
K. unl W, l||t'nu.l'¢'r||h.a Rhalir Ahmar . 17k B, 784
E. snd W Guonbiyahe Zeui . . 1168 — feb A . -
Fewiler to Balie hnlim. o — Pa8T) FRURRAL]| & U 4] ST IR LA2SSTI] DRAEIN| BHATTIMS
Himising bondcs of Fabirs "«-m-liurf Ihmhlm L)
and Bhallg Alouar « = o+ ¢ o« - - R L
Sulds Babr Ibenhim. P — 1_>_ur
Extending Shabn anil I:qu i unl— . e | TR — LR ?
TmYusufdmin . + & « & s = = dui] myenn| 051170 TEIAHD 128 & sluosioss]  unsssl LERILTLE
] ppasluatenes] LRTORGN| Nhe O 4 {3 O-DE|ABIG0GN| (003N L3400
Yorats. o o | Ardo] wers|Lososs| prEonalo] 0781631008 22

MIBOELLANEOUS WORKS.

Laind noquired previons to 1880 . .

S MELG2S | 25307 TRE] 60, 0680064

= == =% 1MEETH
Boundury rtones on gl dmius. . o -] - o X~ — 11 :
Sl and feneral BExpenizes . . o | — = — = - 2,541.668
TUh B8 6
= —_—

* 185000 dredging. 1E2LATH hand-work,
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APPENDIX E.

Derain wr *Exvanorrine ox Worke™ Conoms o pezoepmsa Tanis,

Naup or DAy
oil IRRIGATION THASNEL

DESCPIPTION 0F WikE.

Bann Bumm Bysre.

Muhit drain . . . :

Botrandrain « » . .+ .

Nawindrain « + « » =

Talkha dradn. . « . &

Deniillush deain .« .

SHAREAWIYAH SYSTEM,

Regoluting hewls, . .

Bamn Mavian Syeres,

Gandbiyvah Tomburs . .

Fuoan BysreM.

F i

——

Shabas El Mall deain (No. 10) . |

Fuah druin (No. 11). -

3 pipe syphons commenesd  in
finished in 1899 S Bar o) e
A timber bridges  commenced in 1808,
finished in 1800, . . . . &
2 timber bridges constrocted in 1509

Bt L

I new pipe agquedoet and lengthening

38 pipeaquednets . . L L L L L
J new timber bridges and repairing. .
dtimber bridges . . . . . .
i timber bridges A T

23 pip{l t|||uf_-:h1f_~t-'. -

2 timber bridges and 10 pipe mquednets .

1] ’ri!nihﬂ: beddoes: o % ko 2 G
4 new pipe uquednets and lengthening .
8 pipe ngueducts o .

Head slnice Bahr Manssarn . . . .
Head sluice Bale Bishon . .

Hl-:lu_] sluiee Bube Buoowwan . . . .
Beltine syphon Sharkawivah deain ( part).

- -

Lamgthening one pipe nqoueduct . . .

Erccting 6 pipe aqueduets and repairing.
dpippaqueduets . . . . L .,
dtimber bridges - &+ « o« .

Larried forweavd

EXPESTHTORE ToTrarL.
4E K.
G740
I T
161,500

1, (02501

E Tan.623

- DLETR

Faaa01
252,400

LGS 400

—_— 1320300
B5.9635

305,963
Ja8. 100
{ 213438
GUL.A538

LIDATTH
146782
MRY9T1
TT2085

S4.502.564
HLT45
b T O B

} 476,886

285111
71496

8,983,108



e LT
Deriin oF “Exeesprivere o8 Works” UOLUMN oF FPRECEDING TaBLE (eomtinued. )
= = —_—
1
Nane o Ouals LEsoRIpTION OF Wikk ExpisniTrRE Toral.
Ol TERIGATION UNANNEL |
LE. ER.
nl'll“'yljlr. rﬂ?'lﬂlf'fr - " . 5.%-193
NASHART SYRTEM,
35 pipe aquedoets and syphons o« . L339.915
Masonry {or svphon on passing E. hHh
Snfem h.u'mhuuh mnider  Nashart
drain and for K hnlie Ahmar Bsem e, 4544941
18 |||‘||.1g|- on main dein & gnabiyvahs, ) L
9 jppiention calverts « . 1252500
1{1_-|umi Aline old Rewalutor h.b”mt' AT 10
.+||.+..||I.-I||.n-u-h-r5Imnunt-r-h|{I:vdtuup-
Nozhurt thain. « « ¢« streaun of new Kalline Heeulator, - RIS TH
Kafr Hahea Regulator and Lock (part). | 8067705
Revebment at Bidi Salem Wegolator. L. O8s
Henid sluices of Sidi Salem Ganabivals,
{urrears) . LLol2
Head sluices of !vlll Hllnuuuhitnh.-l-.
(arresrs) - i 55.3500
Ziemi Revulator mul Lﬂ- k J*erq-.u—hj s 155.316
Kalling H'I“:"l.lhlt“l' (purt) « - « » o L54T.595
— 13,970,751
||. (honemi lnlim" {]mrrl v ooe e oca o w -LA50000
§sT s 12 timber bridges . hooome W s 951,000
Um Yusuf deain. <« « & ] ll.' pipe sueducts .+« o o o |l smage
L
[ | 5 pipe aqaeducts lengthened . S
TotaL « . « 25307788
1
—_— —




APPENDIX F.

AnsTiact oF Deamaae Worss ExEcoreEnp 15 1899 15 Snp Cimone.

I+ 0l Enrthwurk,
kil;;fl:ﬁ:w:. -I.!II.'JIJIJ.iE::;II:iI'E‘llgi:IJ,'f__'. Land
- Expenidi- | Total
Maug oF Thesas, sk LLITES BExpoodi-
£ Crab, et EE | €2 | cuet. | o0 worhe. | tumi.
i |2
., £ Fen. | Fen. | AR £E £E.
Kokt Svsres.
Edku . cd o — | 123 #3950 @ SAE0 — | — | — a8l BTl
Bhairi o o . o « |13 — 2175 116 — | 1=5] 2000 1007 1,382
Khandak Gharld « . | — | — | 11740 2910 — |15 | 3298 1256 6,764
Shibreadli | = -— — — =y - 141 131
Kulr Hamuvidu . R B 570 1) — | a7 L2132 01| 2023
Mimiet Salnnm - & o .| — 70 116026 LT — | 17 e La3s2] 4,822
Sarmwelln, . LT $e0] GO 18 L] — I 38 il 1,58
Marpins Sysris.
Omom: 2| & = e 17-5] 200518] 5626 — | &5 107 78] 6,208
Shersishmn « + « « . | — P72 152185 2518 — | — -- 483 G008
Beda . . . . . . . |—1| —| &5% 8 — | 1 a5 L4 2308
Abo Hommos &« o & o | — = 18077 272 - == Lidd, LG
Dotannes: » o v e enl] — B 1ELBSB0 144l — | 55 H ar LuT
Mamsl s .. e o el 15 1 A5 138l 7= — | — i1 1449
Gabares - . . « . . - -— - — | - - 245 245
Mox puinipe « « o o0 o | — | — — — — =] = 165860 16536
Miseelliprons Works,
Regulutor Kilo, 26—Huger -
BRrinl g o He TG - GaoTy 153 — — 472 627
Drain  bridees comstroeted
Jointly with Lizht Railway | — | — = —= = = = S 550
Rilo. murks for droins . = il == = = = 141 1440
Land  pavments for Janids
occupied lust yeur . — - — = — [102:5} 2611 = 24011
Btaff and sundries . . . - - —_ P = | A I 1304
Totale. . . | 1-2} 62:7(l2a147s] 20812 TolssTo] soer| 2781|6515
—— — — ——— — —

= a2 Al dredeing, 978045 hanid-work.




APPENDIX (5.

Derair or “Eseespirone os Wouks™ coLvas oF Arresmx B,

—_———

—— — — - —
Nawe or DEATS. DEsCOIPTION oF Wolk, EXpPEsnITUNE. loTaL,
£E, EE,
]11":“ - [} - " w ® & l hl'higt'! w w N - " " W . :iﬁl.
- a8
Share of Lizght Railwny bridge . . L4
| l].u'ill,ﬂi_u TR w e w aw 143
Khoiri « o « o « o4 |0inletpipes « « < .o L0
l b pipe aquedocts o . . . 232
Bomndary stones kilo |11Jrk-- : u HUH
Lo17
{ | 1 masonry railway brdee . . - SO
Khandak Gharbi .« & | |4 pipe aqueduets . SRR 272
[ |5 ontlet PIPES » » = & @ ® &4
_ 1.256
Bhibrikhit » . . . . ol 2pippogueddcts & o . ¢ o« s 131
131
([Bhridges o o o 4 0 . e e i
Kafr Hamavdn . . . 2| pipe aqueducts o . I 540
| | Bhareof Aght Hailway 1|ruh._r o | e 87
_ o1
||| llandl,l_v-{jn. < | T b 217
. % olil bridoes re Iiil'l"l'."l. R TR i
Miniet Salamn . . . "II- T pipe u:lr:u]m'tE - _— 171
svphon under "*.ihl] :'-Iuriu.h 2 e 3
L —_— 1,352
( dbridges o o o 0 0 4 s . 140
Sarpwelln . . . o ¢ |4 pipe nguednets o« 0 0 0 0 e 176
Ipipesyphon « « « o o < » 149
- 471
lh 2 !IIILLEJ"* - w . . . " - & 218
Umtiti - « « o « .¢|1pipeaquedoct . . A 156
| Boundary stones kilo Il'silrlE*- . &
473
|| l]lﬂtLE .1 51T SO 162
S 2 pipe aiuedocts P a5
Shereishra .« » + 9] Qhare (: Light Hmlun hruh.[l'. . 168
E Boundary stones efcs « o 0 e 59
; 485
Bed: f 1 1 mmsonry ctilvert under railway . 1AL
bow et e = w0 Barndace ‘stones kilo marks, ete . e |
1494
Carried forviard o« o — 7,791
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Deran oF “Exeespirvis os Worss™ vonuss oF Appesoix B—eoneludad,
Naug oF Dupaax DEscairTios oF WoRE EXPEXDITURE ToTAT.
' o 2E.
ff]'urhjfnf .F;n'll"w“'l.l!r - & 5 — T,F”]
1| 2 masonry syphons ander Fransa-
| nn.nhuml Mehnllet Keil Canals . 1S9
Abn Hommos o w0 o0 L by and mnsoney culvert under
L therdwny & 5 & & & d G
L7234
| Thridzoasc o & o & & & & 1ia
Dessnnpss = = 5 = s 4 pipe agueducts. © o o o s A8
| | Boundary stones, ste .« o o . 104
3v2
:'l[ﬂltl“! 4 i ¥ & - . - I IH'EI'"__"I!I|I . ® - " w PR " 11
11
(Gibhapes o« @ o o« 1 mosoney syphon « & & . . M5
245
f Main works In vonnection with in-
stullution of three new Foreot
| pumps, muzonry, ironwork, roof-
Mex Pamips.  + « o« o e, ee, « ¢+ e s e . e s 13,000
Staft I!‘uu.iil.‘. PR e 1150
Elootrie Heht « . . « « . 125
Breulowauter « - o « o &« 231
16346
Reoulator on Haoer Canul Iromilator of 2havs .« « & & 12
] —_— 472
{ hridges constructe] jointly )
with Lielht itilﬂ.“‘l.ll‘-' o e 1dhbidpes 0 & w2 & G4l E G a0
i SiHD
Kilo murks lor drains. . Porchase of 425 kilo murks < . . 14
14
Total . . + . == 97 881
e —————————— i = —_—

ABBTRACT,

| peerulator of 2 hays.

3 large masonry syphions,
2 wmall @

2 larpe railway :lt'lwrr-,

26 rond bridges.
1) pipe inlots.

Boundury stones, kilo |1mrlh, efo,
Enlargement of Mex Pomping Station.

51 aron pipe agqoedocts,

8 Light Railway hiidyes (slmea),
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APPENDIX K.

SHARAKL 1899,

(Etat provisn e

Whole Shoraki B
i Half
MOTDERLAL —_—— Culitated . Sharakl, Total.
noultvated. Bk et ksl
= ) Fed, T Fed, Ted. Feil.
ASSOURN, .« -« & 4 s e e e 19,041 AT 22137 12 358 34455
Kema . . . S T2 22065 102219 a3.074 135,293
Lruergm . . L el g (SWEL 13408 8057 18,443 600
Agsiont . . . . . u o 23,502 1.275 24377 10,204 44,051
Minta-e o « = @ = e 13.979 i 13,985 £33 18,306
BoniSonef . v o & & . = 8,137 110 B,247 2162 10,544
Guiza . . . . e om 28,904 2,563 dL4TG 6720 A8, 157
Kalliouhia e e (22 —_ 622 (i Gen
Dakahlia . . . o A N 1433 —_ 193 11 Sl
Giharbia . T o in — T0 17 R’
Menoufia . . . . . o 2,026 —_ 2026 867 2 8]0
Behert . . &+ & o & = = 1110 — L110 0 1.459
ToraL« -« 231 AR7 43,423 264,910 88.534 354,444
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NILE RESERVOIR WORKS ASSUAN

Lungibudinal Section of Dam shewing Excavation
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REPORT ON THE NILE RESERVOIR WORRS, 1699.

|, —These works comprise & dem and navigation channel at Aswan,
an open weir and lock in the viver at Asyut. and w regulating bridge
and lock ut the head of the Theahimin Canal. A history of the project
uud & general description of the works were given in lust year's report
and it is unnecessary to repeat them.

Messr=, Jolin Aivd & Co., of London, are the Contimetors for cons-
tructing the works, and Messrs, Ransomes & Rapier, Limited, of London
and Ipswich, have nnder taken to supply and ercet the ironwork of the
glutces and locks at Aswan,

The Asiean Diam.

2.—The prelimmary works in connexion with the construction of m;g‘ done in

the dum were commenced in April, 1898, and during that year work
was confined to excavation on the line of the diam and the navieation
channel, und to bringing on to the ground the plant and materials
required for dealing with the exeavation and masonry on a large seale
as soon n= the flood shonld subside. A large number of houses, shops,
restaurnnts, and hospital buildings were built, =0 as to provide for the
supervizing staff, workmen, and other persons indirectly connected with
the works., Exavation was commenced on a length of 540 metres
from the east end of the dam and the guantity excavated was 21,300
vubie metres.

S—During the yenr excavation was completed in o length of Rusviiion,
about B85 metres from the east end of the dam and 0 a length of 55
metres in the Mohamed Ali island; it was in progress in other parts,
pgrrregmting GO0 metres in length,  The exenvation has heen carried
down to solid rock and this has necessitated poing considerably deeper
than was originully anticipated,  The total quantity of exeavation doue
to the end of the year is 100,212 cubic metres.  The sccompinying
section shows the exeavation done during the two vears, .
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Mr. Blue, the Contractors’ agent, has furnished me with the following

statement of explosives used for blasting purposes to the end of
the year:—

Dlatiil Powder . o o e o 2ie s we e o g b ZR.000 ke,
» Bellels oz & & & 0 & w6 % Ta S g 2000 »
» GEIIRE & i @ @ len e Al e aal oo 100 »
CRlignite vou 5 0o v it Sl m U a a RO.930 »
TS & % i s e T w ST Al el Gy a 10000 »

DFTUIIDT.GTE & - & . - - M M . ™ a P :lﬂl‘l.l“i Hﬂ.
Patent safety Fuse « . . . . . & . . . . 43,320 Cails.
DPetonator Fuses . . . . + o v . o oo 15,000 No.

1.—The rock on which the dam is built is generally good granitic
and dioritic rock traversed by lines of joiuts and faults in different
directions, Tt varies very much in texture, being very fine grained in
places and very coarse in others. Tn parts of the trench the rock is
much erushed and ean be removed with picks, and this has necessitated
the extrn excavation in some places 8 metres in depth—noted above,
Here the rock is mostly & decomposed schist and in places no more
than clay. A geological survey of the trench has been made by
Dr. Ball of the Geological Survey, and a report with maps and sections
will shortly be published. Specimens of the different kinds of rock
were sent to Sir Benjamin Baker in London, and were shown by hini
to Sir Archibald Geikie. The latter states that the disintegration is
due to percolating water finding its way along the lines of Joints, and
that it must have been a very slow process coing on from the time
when the climatic conditions may have been widely different from
what they are now,

3.—The foundation stone of the dam was laid on F ehruary 12th,
1899, by H. R. H. The Duke of Connaught, Masonry wus commenced
on Murch 16th, but very little progress was made before the beginning
of April.  During that and the following three months, work was
energetically carried on in o length of 620 motres on the eust bank ;
ane o length of 540 metres was raised to a sufficient height to allow
of the work being continued during the flood. A commencement was
mude with masonrey in the Mohammed Al island but, owing to the
delay experienced in getting to sound rock, very little work was done.
The position and height of the masonry laid is shown on the accom-
punying section. The dam has been built to R.L. 107 or 2 metres
below roadway level in g length of 360 metres, and to R.L, 1055 in
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a further length of 90 metres. This portion of the dam is solid; the
rest will have sluices in it for passing the dischurge of the river.

The quantity of masonry executed to the end of July was 42,171
cubie metres, the maximum in one month being 16,094 cubie metres
in July. The total quantity laid during the year was 74,703 enbic
MEres.

The masonry is uncoursed rubble in the interior of the dam with
ronghly squared rubble on the two faces. It is laid in cement, mortar;
that in the face-work and within 63 centimetres of the living rock being
made of two parts of sand to one cement, and the rest of four parts of
sandd to one of cement.

6.—The most interesting work carried on during the year was the Temporry
construction of “sadds”™ or temporary dams across three out of the
five deep channels of the river, which cross the line of the dam and
carry the supply of the Nile in the winter and summer, These chan-
nels are known as the Bab-el-Kebir, Bab-el-Haroun, and Bab-el-
Sughaiyar, and the fall through them from about 100 metres above
to an equal distance below the axis of the dam was about 3 metres at
low Nile, These are the first rapids of the Aswan Cataract, and the
total fall in the river from Philue to Aswan was about 5 metres
before the regime of the river was disturbed by the construction of
these works.

Before the dam ecan be built aoross these channels it is pecessary to
construet temporary dums up and downstream of the site sufficiently
watertight to allow of the area hetween them being laid dry by pumping.

These damz are most easily made of bugs filled with coarse sand.
but before they could he commenced it was necessary to throw stons
“aadds T neross the channels so as to reduce the voluwe of water Howing
down them, und it was found most econvenient and economieal to make
these sadds downstrenmn of the site.  They were kept sufficiently far
from the foundation pit to allow of sand-hag sadds being made between
them and the dam if it was found necessary to do so.

It was decided o make the stone sadds before the Hood, so as to
allow of the sand-bag sadds being commenced as soon as the Hood
shonld subside, Tn the old condition of the river before the sadds were
commenced the mean low water level in the river upstrenm of the site
of the dam was R.L. 90°0 and the mean high fiood level was R.L. $8:0,
The stone sadds were made up to B.L. 93:0 or 5 metres helow ordinary
flood level. They were made of large stones weighing from one (o
four tons with small stones to 811 up the spaces between them, Wire
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nets or # Shimfs,” filled with small stones and weighing from one to
fonr tons were also used, bhut were not so successful as had heen
expected, as the wires were frequently ent by the sharp edges of the
stones andd the stones fell out.  The large stones and “shimfa™ were
put into place by a erane working on the end of the sadd ; the smaller
stones were tipped from wagons,  Above water level and on the down-
strenm slopes the stones were cavefully packed and rails were built into
the slopes and evests of the sadds to keep the stones together.

The three channels are close together and the sadds across thew
formed practicnlly one continuous sadd.  They were construeted from
the east side and the first stone was put into the Bab-el-Kebir on
March 13th.  This channel was successfully closed on the 17th May
mder a head of about 2 metres ; before it was closed the eurrent
became so strong that stones a couple of tons in weight were frequently
earricd downstream.  The length of this sadd was 60 metres, greatest
depth 19 metres, width at top about 9 metres, downstream slope one to
one and upstream slope three-fourths to one.  The quantity of stone
used in it was 15,000 enbie metres.  The width st top was sufficient
to sllow of rails being laid and wagous run to supply materials for
the ather sadds.

The sadd was then continued neross the Bab-el-Haroun, a channel
ahout 50 metres wide, and much shallower than the Bab-el-Kebir. Tt
was closed without difficulty on June 12th, and, as the enrrent was not
strong, comparatively small stones were nsed in it.

The elosing of the Bab-el-Sughaivar was then taken in hand. This
channel is only 85 metres wide, but it was about 85 metres deep
thronghout.  Owing to the discharge down the Bab-el-Kebir and Bab-
el- Haronn having heen reduced to the quantity of water leaking through
the sadds, and the consequent heading up of the water upstream while
the downstream level had heen reduced, the rush of water through the
Bab-el-Sughaiynr was very strong. and increased as the channel was
narrowed,  Stones of three and four tons in weight were earried away
and for some days no progress wus visible. On a sugeestion of
Mr. Fitzmaurice, two laree milway wagons were loaded with wire nets
fillerl with stones, each net weighing from two to three toms ; the nets
were then wired torether and seenred to the wagons by steel ropes
pussed over the nets and under the wagons, rails were luid to the end
of the sadds, and the two wagons, ench weighing about twenty-five tons,
were run bodily iuto the eataraet,  They were heavy enongh to stand
the force of the witer, nnd formed o toe against which other stones
were stopped.  The sadd was closed on the 11th July.
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The closing of the three channels raised the upstream level of the
river a little over one metre, The head on the sadds was 374 metres,
By the 16th July the river had risen to the level of the top of the
sadds (R.L. 93:0). On the 22nd the sadd on the Bab-el-Haroun was
breached and nearly all of it was carried away. At the time of the
breach the head of water on the sadd was 345 mefres, and this was

reduced to 284 metres immediately after the breach. The hreach
was probably ennsed by a slip on the donwnstream side.  As previously

mentioned, comparativ Ph amall stones were nsed in this sadd and they
were apparvently not large enough to withstand the flow of water over
them.

The highest gange recorded at Aswan was R.L. 91'66 on the 5th of
September, the mean high flood level being R.L. 92:90. Owing to
the low flood work was recommenced on the 11th November, and on
the Gth December the Bub-el-Haroun was finally closed.

The quantity of stone used in the three sadds was about 45,000
metres,

7.—The sand-bag saddl across the Bab-el-Kebir to the south of the Smid-bag

site of the dam was commenced on the 7th November, and the three ™
channels were closed on the 4th January, 1900. Some days were
spent in staunching the sadds by throwing sand on the upstream slopes
so that it might be dmwn into the interstices of the sadds.

Six 12-inch eentrifugal pumps were started in the Bab-el-Kebir on
the 9th January and the channel was dried by 10 o'clock that night,
After that two 12-inch pumps were required to deal with the leakage
for some days, but as the leaks were gradually closed by sand one
12-inch centrifugal and a 4-inch plunger pnmp proved sofficient to
deal with the water.

Tn the Bah-el-Haroun only one 4-inch pump is required, and in the
Bah-el-Soghaviar two pumps of that size arve able to deal with the
leakage.

Tt iz to be noted that very little water comes through the sand-bag
sadds, the chief leaks being at the ends of the sadds, where the water
pmb'l.hh finds its way batween boulders,

When the sadds were started the upstream water level was 1L 93:00
and the level downstream of the stone sadds was R.L. 900, After the
sadds were completed these levels beeame R.L. 92°04 and 86-00
respectively, A very small sadd on the downstream side was sufficient
to prevent any water getting back into the trench.
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The materials used in the sand-bag sadds were as follows :—

Etﬂﬂ{" . . . . - . « ® = = =& . .
Band ond earth-: . & = & i L s el .
51!1‘]&5 . . . . R & @

7.884 cubie metres
24 894 =
374,369 o

- i - - »

The low river was most favourable for the construction of sadds as,
if the river had been at its ordinary level, they could not have heen
started so soon and the outlay upon them would have been greater.

8.—The quantities of permanent work executed to the end of the
year are shown below ;—

QuaxTiTY EXECUTED 1N
Eisn oF Wokk. Toratl.
I8 1599
o.M, UL 0
Exoavation o wf w6y 8 e s s 21,30 THA13 1iNL212
Rubble masoney . . . . + . . . — 74,703 74,703
Aahler W i B W o & a3 — 160 160

The value of the above work is £.237.284.

. —Messrs. Ransomes and Rapier, Limited, have despatched to Aswan
a considerable quantity of east-iron plates for lining some of the
sluices.  Difficulty has heen experienced in getting the large castings
required for the cills, hut T inderstand that this work is well in hand,

Navigation Channel and Locks.

10.—Un the mavigation channel and locks, work was confined to
exeavation, making up the bank on the river side, und pitching the
slopes of the chanvel and bank with stone.  About 300 metres in
length of the chanuel to the south of the dam has been exenvated to
the full width and depth,

The quantities execated to the end of the year are shown below :

QUANTITY EXRCUTRD IN
Raso ur Wk, Topar.
160 | 154
0., ML caL
Enrth exeavation . . . # = | 117,002 HA,585 161157
Mook excavabion’ - &« & . 0 4 e o4 LE10 | 105,665 107275
PHOWINT = 3 1w = wr v wi e o A s $10 135,283 13,608

The value of this work is £.56.677.
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Asyur Wemr axp Lock,

11.—The highest flood level at Asyut is R.L. 53:05 and the lowest Design of the

spmmer level is R.1L, 44'50. The river is highest in the latter half
of September or early in October, and lowest at the end of May or
beginning of June. The Hoors of the weir and lock are at R.L. 43-25,
or 1'25 metres below lowest water lovel.

In the original design rectangular wells, respectively 5 and 4 metres
deep below ﬂcl-ur level, were pre ﬁmiu_l up downstream of the welr,
and the floor between the wells was two metres thick of concrete covered
with ashlar and brickwork. There were round wells under the piers
und walls of locks and abutment.

The system of enclosing the Hoor with masonry wells t form a
cofferdam, though very extensively used in Indig, does not appear
suitable to this commtry. In the first place it is not a system known to
the Egyptians, while in the part of Tndia with which I am scequainted
every village has its well-sinkers. With the improved plant now
used for the purpose in England wells conld have been sunk, but a
areat deal of plant would have been required to sink the wells in the
original design, numbering nearly 1,000, in a reasonable time.

It i= to be noted, too, that the conditions of the Nile vary very
considerably from those of the snow-fed Indian rivers.  The latter are
in Hood from the latter part of June to Seprember; after the rains
cease they fall rapidly, and they are lowest in the cold weather when
the snow melts slowly ; they then rise gradually as the inereasing heat
melts the snow, The Nile falls rapidly after the Qood till the end of
December ; the fall then decrenses in mapidity, but it continues at Asyut
till the end of May or beginning of June, after which the river begins
torise. This is shown by the following statement giving the discharge
of the river at Asyut in an average year:—

—_— _— S
Discluvrge
DATE. in cnbie metres
per seiond .,
Jaﬂm’-r}' Yshs o 5 & & @ a w s & la 1,940
Flshruarjr 1st . . . . - . - . » 2l & . Lm'
Mﬂ'l'l."‘.].‘ln Ist « + & = ¢ & ® = w o= e e e ]!['LI“
April lst . S e T W S 100
oy 18t =« « & - = & ® - s &, = " a 530
June 1st» « + ¢ oW e mgi s rerow e 414}
QT“]F ]_'!t- & " Ll & - L] a ] ® s . & & ‘H?’"
Angust 1st « « & « = = = -+ & -« . . 3960
— —= —. —— - — —l e

|
|

widr and lock.
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The conditions of the Indian rivers are fuvourable for au early
commencement of the work, as the sadds can be made in November
and December, and can be maintained against the rising viver until
the food comes down in June, In the Nile the sadds have to be made
nnder much less favourahle conditions, as even on the 1st March the
average discharge of the river is over a thousand cubic metres u second,
One cannot eount, therefore, on so long a working season, from the
time the sadds are finished till work is stopped by the Hood,on the Nile,
a5 we can on the Indinn rivers,

Sir Benjumin Baker, Consulting Engineer to the Egyptisn Govern-
ment, proposed to drive sheet-piling of cast-ivon up and downstrean of
the weir, round the lock, and in front of the wing walls, and this
system has been adopted ; there iz no doubt that the work has been
carried out much more rapidly than it would have been with wells.
The Hoor is of conerete (0% metre thick covered with mase mry 21 metres
thick, or 5 wmetres thick altogether. The piles are driven 4 metres
below the bottom of the Hoor,

The weir has 111 bays of 5 metres in width ; the piers are 2 metres
thick, und there ure twelve abutment piers 4 metres thick. The Tock
is B0 metres long sl G0 metres wide,

The total fengths between the face of the lock wall on the west and
the face of the wing wall on the east is 8212 metres,

A eross gection of the weir is attached.

12—The tlood of 1898 was bath high and late, and the river
remained above its avernge level till the following June, From the
20th January to the 20th March 1899, the level at Asyut was higher
than had previously been recorded sinee the gaupe was fixed in 1889,

Notwithstanding the high water level, however, the conditions of
the river were very favourable for commencing work, as the main
channel of the river was near the east bank, and there was only
o small channel on the west bank ; between the two channels there
wisd o wide sand-lemk,  The lock is on the west side. so tempority
dams; of sadds, thrown across the western chunnel, allowed of the
foundations of the lock und part of the weir being unwatered and
exvavated, while the foundations of the weir coulil be continued to T
the eastern edee of the sind-bank without making auy more sadds,

Hud sufheient matevials and plant been at hand, work could have
been started nlso on the east bank, and the shutment and about 120
metres in length of the weir could have been haile with very little
expenditure on sadds; but for ressons viven later it Wll.s'fﬂuud
tecessary to confine work to the west bank,
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The site of the weir had been tentatively set out before the flood,
bat it was necessary to change it owing to deep holes having been
seonred in the western channel on the site first fixed,

‘13.—There is a long seme spur on the downstream side of the
head of the Theshimin Canael, and it was decided 1o make the first
saild gevozs the western channel so as to close on to this spur,
There is a great deal of stone in the bed of the chaunel at the end of
the spur, and thiz prevented the bed being eroded and deepened
as the channel was narrowed. This sudd was commenced on the
st December 1898, when the Asyut gange recorded 4898, and was
completed by the 24th idem. It was commenced from the island
side of the channel, and a considerable length of it was made of
earth with very little protection; as rhe widch of the channel was
reduced, it was necessary to use sand-bags and stone,  The sadd,
which was 135 metres long, was not watertight, but it stopped the
flow of the water sufficiently to allow of other sadds being thrown
across the channel immedistely op and downstream of the site of
the lock and weir. The Iatter sadds were made of carth obtained
from the island and of sand-bags. These sadds were commenced
on the Znd January and completed on the 15th Febroary 1894,

The materials used in the first sadd that was closed on to the stone
spur were as follows:—

Btone '« o . 5ANT enbiv motres,

Barth '« +» « . e a4 sl wow e e WOLG ¥
Bﬂ.g& . . . . . . % w . w TTJH “_]' "
Nots or shimfs . . . " « L0 o

The quantities in the saldds enclosing the side of the lock were :—

Farth. . . o v s 23N cubie metres
Bﬂ]ﬂi » F - - - . . - - ¥ = = iﬁ.ﬁﬂ.‘.’ T
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L4 —Pumping was comumenced on the 19th Februwry when the vawaterios,

guuge recorded 47-47. Two 12-inch and four 8-inch centrifuguls were
ut first worked, and another 12-ineh pump was started on the 3ed April.
They were erected on o staging close to the west bauk, =outh of the
lock, where the channel was deep. It was, however, difficult 1o keep
the pump elear owing to it being %o cloge to the bank, and vight wells
were afterwards sunk at different places up and downstream of the
foundations, and the pumps were erected on them.  Six of the wells
were 2 metres, and two were 1°5 metres in dinmeter, They woere sunk
to R.1. 3835 and were pluggad with sund conevete—three of sand o
one of cement-deposited in skips—the plugs ware 007 metre thick,

Hadd.

= TN
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The seven pumps noted above are equivalent to 47 twelve-inch
pumps, and they lower the water in the foundation pit 4°5 metres below
the river level.  This was sufficient to allow of the exeavation and pile
driving to be proceeded with, but the water level in the pit was not
lowered below 42:5, or 090 metre above the level of the top of the
COLCrete,

Between the 22nd April and the end of May two 12-inch and two
10-inch pumps were ot to work. The pumping power was then
equivalent to eight 12-inch pumps, and the water level in the pit was
kept from 25 to 40 centimetres below the tops of the pile. Three
Gi-inch pumps were fixed to unwater the trench between the piles; and
comerete was cotnmenced.

As the area of the pit increased by exeavation in the sand-bank on
the line of the weir, further pumping power was found necessary,
Three 1 2-inch pumps were started between 19th and 24th May bringing
up the total power to eleven 12-inch pumps. This is the greatest
power that was employed at any one time. The total avea of the pit
was then about 43,000 square metres, and the area of concrete laid was
5,450 square metres,  The level of the water in the pit was 4°8 metres
below that of the river.

In June the removal of the pumps near the west bank was com-
meneed, and this was continued as the masonry works and pitching at
this end progressed.

Work was somewhat delayed by the late arrival of some of the
pumps ordered by the Contractors in England, and an 18-inch centri-
fugal resched the works too late to be erected. The centrifugals
worked by vertical direct acting engines are the most suitable for this
kind of work. They are easily handled, and two of them cun be erected
on a Z-metre well.  6-inch and 8-inch pumps are suitable for unwater-
ing the trench between the piles,

15 —8heet piling of timber was driven behind the lock-wall. It
was started on the 2od March and completed on the Tth April.  The
total length was 210 metres.  The piles were 8 metres long and about
16 centimetres thick, being made by entting whole balks of timber in
two. Two half balks were bolted together to form a pile about 60
centimetres wide, They were driven by steam pile engines working
monkeys one ton in weight, snd one engine drove three to four piles a
i.hi.}'.

The east-iron piles are very similar to some that have been nsed by
=i Alexander Rendel.  They are tongued and grooved, but the
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grooves are IL-inch longer than the tongues which are 11-inch thick.
Hence, if two piles are driven properly in contact. there is a space
13-inch square at the end of the grooves, and this gets filled with sand.
The sand is removed by water pumping ili‘ﬁﬂl a Lmt h pipe whicli =inks
into the grooves as the sand comes out.  When the pipe reaches the
bottom nf the pile the pump is detached and cement grout is poured
down the pipe. The cement when it sets makes a u,:rh[ joint. This
lm}'mrtn.nt modification in the design of the piles was due to Sir Ben-
jamin Baker.

The dimensions of the piles ave shown in the accompanying tracing.
They were made in two lengths attached by wrought-iron cover plates,
The lower length is 16 feet and is driven till its top is level with the
top of the concrete. The upper length of 10 feet enables the lower
piles to be driven before the excavation is completed to conerete level,
and is afterwards removed.

The iron piles were driven by the same engines that drove the
timber piles. To expedite the work they were driven in two stapes,
the forward engine driving them half way and the following engine
doing the rest.  When the pile-driving was started from the level of
the top of the concrete, and the dummy length was not used, two ene
gines could drive seven piles in u day, and eleven working night and
day.

The driving of the iron piles was commnenced on the 18th March and
finished on the 15th June, but there was an interval in which delay
vecurred owing to want of piles.  Some six feet bottom lengths were cast
in the Government Arsenal and in other workshops in Egvpt, in order
to utilize some of the top 10-feet lengths that were to spare.

The grouting of the joints is kept 10 metres back from the piles that
tre being driven, as it is found that the driving shakes the piles to that
distance.

16— Conerete was started on the 4th May and masgonry on the Tth Pernune

idem. It had been intended to make the floor above the eonerete partly iy

of rubble stone and partly of brickwork, but the bricks first burnt turned

out badly, s0 it was necessary to use rubble stone throughout. An
excellent stone for building is obtained at Isawiya, about 120 kilometres

up the river, and this was used for the Hoor. Rome other stone obtained

from Abu Fodah was used in the interior of the piers and walls.  The
conerete and masonry of the Hoor is in cement mortar. In the wulls

and piers above floor level the mortar is of lime and homra.

The foundations of the lock and of 210 metres in length of the weir
15



Eprings.

Proteotion of
wsud of Baor,

&

were completed.  The avea covered by the finished part of the founds-
tions is 9,968 square metres, or 36 per cent. of the whole. The lock
walls and twenty-three of the piers of the weir were raised from 245 to
0 metres ubove the Hoor.  In cubic contents the masonry and concrete
execited represents about one-fourth of the whole. During the first
fifteen days of June the average quantity of conerete and masonry Iaid
daily was 608 cabic metres,

The quantity of work executed before the Hood was as follows -

Rrsn or Work Qunntity inenhie i,

Earthwork in excavation and filling . . . . . . . A6L,735
BIODBIRY 1’ o St 6 ) Bner te e (ot s 5 < 10,561
Robble masonry in coment morter o« . . . . . . 17,978
Rubble muasoury in lime and homra mortar . . . . B 7041
ARNIBES 0 2 e e e el e e trh = el et Gh
Poddle uypstream of weie . . . . . . . . . . 7238
Giravel iillturhl wid downstrem of weir. « . . . L, . 4,857
T 1 T . 21,311

In addition to the above the cast-iron cills and lowest lengths of
quoins were fixed for the downstream tates of the lock, and the lower
lengths of gﬁmh:.« were iixed in the 23 piers.  Culverts were built in
the lock walls for filling and empt ying the lock.

17.—When the foundution pit was unwatered the top layer of soil
was sludge or loose mud, about hall & metre thick. Below this zood
clean sand was found and it was on this sand that the conorete was laid,
A few powerful springs developed and were taken up through the
Hoor in pipes ; additional lengths of pipe were added so that the tops
of the pipes were about 7 metres above the floor. The sadds were
cut on the 7th August when the water in the viver was at . L. 4837,
and after the water over the Hoor had veached the level in the channel
of the river, cement grout was poreed down the pipes to fill the cavities
below the floor caused by the vemoval of sand by the springs. 130
casks of cement were used in this work, The pipes, which had been
partly filed through at floor level, were broken off after the cement
had set,

18.—To protect the end of the season's work in the event of the deep
channel of the river changing and going over it, the end fifteen piles
up and downstream were made longer than the others; additional
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lengths of 16 feet were bolted on the Jower lengths, and the combined
pile of 32 feet in length was driven 3 metres deeper than the other
piles, The tops of these long piles were then 20 eam. below the level
of the top of the floor, and the trench between the piles beyond the
concrete was filled with sand-bags to the level of the tops of the piles,
Mattrasses of sand-bags roped together were continued bevond the piles
and both up and downstream of them.  Asit happened, the sund-hank
widened out towards the east during the food and the end of the floor
was covered with silt, so this protection proved unnecessary.

19, —AS lln-".'iuusl}' mentioned, the condition of the Fiver was VEry Work o tho
favourable for putting in the foundations of the enst abutment and the b
adjoining 120 metres in length of the weir.  Owing, however, to delay
in the arrival of pumps and o shortness of materials, it was decided not
to attempt this.  Work was confined to sinking two wells which wonld
be ready for the erection of pumps in the f lowing season.

20— The highest level reached by the flood was 50064 on the tith Work after the
; T : Himndd,
and Tth September. By the 1st November the river had fallen to
R.L. 4847, by the 1st Deeember to 47:35, and by $1st December to
16-58 respectively, 223, 1+64. and 1°68 metres lower than the corres-
ponding levels of the preceding year.

Excavation was started in the sand-bank over the end of last vear's
work on the 9th December, and by the 9th January 1900, sadds about
1100 metres long had been thrown out from the sand-bank up and
Jownstream of the weir, and had been joined by a sadd parallel with
the stream. These sadds were made with the earth excavated to get
in the foundations, and gave little difficulty, the veloeity of water being
slight. Two wells were sunk and pumps were erected on them, and
on the two wells at the end of last vear's work.

On the enst side the conditions were les= Ffuvornble than the l]rl"\'ill'l.l:"-
vear, considerable scour having sccrrred,  On the Tth December a sadd
was started from the east bank. and by the 10th January the aadds
up and downstrean and o sadd conneeting them had been completed,
This should enable the foundations of the east abotment and of about
110 metres in length of the weir to be got in.  Four pumps were fixed
on the two wells sunk before the tHood.

Masonry was commenced on the west wall of the lock on the 26th
December.

Altogether the conditions of the river are most promising for the
progress of the work.
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EsTABLISHMEST,

21.—Mr. Fitzmaurice is the Resident Engineer of the Aswan Dam,
and his Chief Assistants are Mr. C. May, who joined his post on the
19th October 1889, and Mr. Macdonald. At the end of the year
fourteen ather Enginesrs and Inspectors were employed on behalf of
Government.

Mr. John Blue is General Munager for the Conteactors and resides
chiefly at Aswan.  Mr, Bakwell is their principal Engineer at Aswan,
nmil there are nine other Engineers and a large number of inspectors,
wechanics, clerks. ete., on their staff.

22 —Mr. G. H. Stephens is the Resident Engineer at Asyut;
Mr. Hooud i# his Chiel Assistant, and at the end of the year there were
four other Assistant Engineers on the Government staff, including
Messrs A, Hurley and P, R. Boxwell, transferved temporarily from the
Irrigation Department.

Mr. Pettit was the Contractors’ Agent up to the flood. He was
replaced after the flood by Mr. Me Clure.  There are five Assistant
Engineers and a number of inspectors, foremen, clerks, ete. on the
Contractors’ staff.

Sir Benjamin Baker spent four weeks inspecting the works at the
heinning of the year, and three weeks again in November and Decen-
her.  He was accompanied on each visit by Mr. John Aied, M. .. and
Mr. John Aird, Junior.

The average number of men emploved at Aswan was shout 6,000
of whom 800 were Europeans and 70 Englishmen. The greater
number of the Furopeans are lTtalin stone-cutters, The greatest
uumber of men employed in any month was about 8,000 in June,

On the Asyut works as many as 10,000 wen were emploved when
the earthwork was being pushed on.

W. J. WILSON,
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APPENDIX.
RPATEMENT #HOWING THE EXPENTITURE ON Resgrvoin Wonrks To Exp oF 1899,

' EXPEXDITORE 1IN

1855 Ik Tor L.

£ £ £

Parmanent work, Aswan Dam . . . . 0,886 | 293075 | 293061
Retention nnder Clanse 39 of Specitication. i b ey eyt § 42906

Payment on aceomnt of permanent work . 17,750 | 24380 31,565
Advanced on preliminary works, Aswun T, 200724 72,740 HALATH
i plinbs o s w0 o oe o | BLOK| DR S4.585
T Tl U L
= to Messrs Ransomes & Rapiet. — a5072 AH72

Total payment on aecount of Aswan Pam - DA | GORE8T | BEATSG

Advancedon accornt of Asyut Weirand Lokl 46024 | 27407 | 320041
Lk ) payment for land . [ 23400 | 12100 45,500
import duties .« - S.100 185K FTRLLL

- Lid

Subiidiayy works, - us. = s s o 3,934 8731 | 12665

Toial. . 2| 176357 | S83,585 | 1,050,802

—_—— —— = - == ——= —
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1899,

A. H. PERRY.







REPORT OF THE TANZIM DEPARTMENT FOR 1899.

v —

USNDER SECRETARY OF STATE

T have the honour to submit a Report on the operations of the
Tanzim Department in 1809,
The following services are treated separately :—
(1) Special Works, Lower Egypt.
(2) Special Works, Upper Egypt.
(3) Inspection, Lower Egypt.
(4) Inspection, Upper Egypt.
(5) Architects Department.
(6) Roads and Gardens.
(7) Tramway.
(8) Seavenging and Watering.
(9) Gas.
(10) Electrie Lighting.
(11) Helouan Water Service.
(12) Ghiseh and Ghesireh Water-works.
(13) Cairo Drainage.
(14) Bridges.

Statement A.—The inerease of work in terms of Cuisse Credits for
huildings only sinee 1895 is as 21:607 to 152:406 or 700 2.

Tn vindication of varions shorteomings in the Service, more especially
errors in estimating, I must plead the enormous accession of work
and the extreme difficulty of finding men with gualifications adupted
to the peenliar requirements of the country. The combined budgets
af the various Services embraced by the Tuuzim, including Special and
(Caisse Credits, amounted to £1.608,553.

An excessive strain is thus undoubtedly thrown on the few high-
grade officials whose acquaintance with the country technical attain-
ments and knowledge of French, marks them out as the sole channels
for the regulation and control of the extremely diversified subjects
presented to the Tanzim Department.

These officinls are Messrs, Clifton, Hewat, Said Bey Choueri and
Chapman.

Their operations extend from Alexandria to Aswan.

Projects have lately been designed even for Khartoum and Berber by
Mr. Hewat. As additional temporary technieal hands are required, we
are obliged to recruit candidates whose capacities we know to be of an
inferior order. By pensioning the officials who for various reasons are
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unfitted for the important District posts which they now hold, and by
substituting qualified engineers, onr work would receive a much-
needed impulse, and very large savings could he effected. It must he
remembered that the efforts of an excellent employé, if only temporary,
may be completely frustrated by the wis fnertine of his inefficient
but permanent Chief, T feel that T am repeating yearly—usque ad
nawseam—the same statement, T shonld however fail in my duty if T
did not eall attention to a state of things which UTOWE TnOve Seriols in
proportion to the development of the aren of Tanzim operations,

The institution of Loeal Comimissions eannot, in as far as my Depart-
ment is concerned. be considered a snecess, The energy of the Local
Commission is rightly directed to the study of municipal improvements,

Projects for macadamising streets: establishing trottoirs: the intro-
duction of patent systems of lighting: dminage; iron fencing round
public gardens, filling in birkets, the establishment of pumps-engines,
and reservoirs for street watering—all these questions are submitted
to the technical Agents of the Tanzim, Tn the first place, therefore,
the wark of the Tanzim enginecrs is multiplied tenfold.

A much more serions matter however is the circumstance that not
5% of our Tanzim engineers, eluding the chief engineers, are capable
of estimating or carrying ont a single one of the above mentioned
projects. At Kena the Mudir and Tanzim engineer ordered 3.000
eubie metres of round shingle, & most unsuitable materin] for rowd-
making : estimates were exceeded by 53% and the Public Works
Department were involved in a futile diseussion, lasting several months,
with the contractor. '

Upper Egypt is incomparably worse off than Lower Fgvpt in as far
as the inefficiency of the engineers is conesrned.

I have lately detached o native mechanics] engineer from Head-
Quarters to study the establishment of pumps at Kena and Sohag—
the Tanzim engineers no possessing the most rudimentary knowledge
of hydraulies or mechanies,

The only remedy for u situation which is productive of waste and
mefliciency seems to me to lie in devoting percentage of the funds
now allotted to the Lol Comimnissions, to the establishment of a specisl
staff under the orders of this Department. Al projects of every kind
should be presented to and checked by this gpecial office.

There are now I8 towns subject to Loeal Commission and one
(Mansurn) is endowed with a Municipality. The total eredit of the
19 towns is i 1900 £E.20100. Ten per cent of this amount should
be deducted for “frais d'étude.””  As matters stand the funds are either
wasted or, if a project is referved to this Department, very ureat delay
isunavoidahle owing to the pressure of more important work of our own,
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The enrrent work which a Tanzim engineer is supposed to execute
in the various Directorates comprises— -

(1) Office work. _

(2) Supervision of cemeteries for Sauitary Department,

(3) Superintendence of work under construction, plans, estimutes
for Publics Works Department, small new worksand repairs.

(4) Tanzim alignments, eontraventions of Voirie, dangerous
buildings supervision.

(3) Constant attendance on the Mudir and Local Commissions,
desigming streets, fences, studying pumps engines fon
water-works projects, drainage, lighting ecarts, harmess,
stabling, seuvenging—all this for the Departnent of Interior
and in addition to Public Works Department works.

I find that on the assumption that the foregoing duties still leaves
margin of spare time, it has been the custom of the Service of Linmenbles
Libres, Finance Department, to use these same engineers to stndy
requests for purchuse of Government waste land.

Such examination necessarily requires levelling, SOrveying, measuring
and map making, in addition to elerical work.

You will observe that even s high-grade engineer would find it
diffieult to keep pace with duties of so varied a natore. The Finance
Department should be advised that it is impossible for our Engineers
to continne to attend to the work of the Tmmeubles Libres, and this m
conrequence of the greal accession of work resulting from the institution
of Loeal Commissions.

The towns affected would be:

Damietin, Port Said. Mansura. Damanhur,
Zagariyr. Tanta. Snez. Chihin-el-Kom.

T would draw attention to the excellent work done by-Messrs, Hewar
Clifton, Said Bey Choukri, Chapman, Jacot de Combes, Curtis, Rehoul,
Powell, Fitzpatrick and Habih Effendi, Chief Accountant.

[ annex statement showing :

(1) No. of Public Buildings constracted, 1895-94.

(A) Inerease of work in my Department in terms of Budget.

(8) Rise of price of iron.

(4) Loeal Commissions Budget.

(1) Comparison Staff und Budgets of Tazzim with and combinerd
Trrigntion Circles.

(6) List of works exeented on special credit= from other
Depariments,

(7) Detail comparison Staff combined Irrigation with Tanzim,

(8) Details of Tanzim Service Budgets.
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TRAVAUX SPECIAUX

UK CHEDIS OUYERTS PAR LES Divers Dvanrenests on CErar ns 1899,

———

'I-Jﬂtﬁpﬂmﬂﬂt dEETOr « e = & & & v 4
Casprne Gardes-Cotes, Port-Suid (supplémentaire)
Markaz Guizeh . . - « « o « &+ - s
e S
Logement Moudir Kallioubieh + « « « «
Douane Emnilia « . © o .

Caserne Police quais d"Alexandeie . . .« -«
Assainissement Mansourah .« . . . .
Btage sar Gardes-Cites, Port-Said. . -
Bordure trottoies Bagnzig . - .

& 5 @ & s

Mavadamisage cour intéricure do l(li.!tml i K,hsrrul-ﬂd -

Pures Quarantenaives du Mes (supplémentaire) .
Eaud’armgniﬂmhu. AR I
Nooveau jardin Kase-el-Nil . . . . . -
Eiiu darrosage i Zngovie, . « o o+ . -
Mugusin Beanomat Moudirieh Gharbieh .
Travans Bcole Médooing, + . « = o+ + &

-

-
-
-
-

Tutal.

™ - & L3 - - - -

W = = % w8

" & = L] ] L] -
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Dimmectios. Srecial Brmpisgs, DEnta.

Sixteen works were taken over after the year's guarantee. There
were only very slight repairs required in a tew enses, The cost of
these works was about £E.29.000 (See list A.).

Sixteen works have been completed at s cost of about L ET6.747.,
The most important were Mex Quuruntine Park, Shibin-el-Kom
Hospital, Port-Said Slaughter-house and Tor Quarantine Station
(See list B.).

Works in progress.

About £1.91,248 were spent during the vear on the first four works
i list (0 In the ense of the last three, this Direction is only respou-
sible for the stability of the buildings, the Prisons Department for
the accounts,

L —Fgyptian MHusewm.— 13,654 enbic metres of masonry have
been added.  The numerons sky-lights are being erected.  The roofs
over the grand and cantral halls, which are at a higher level, are
being eonstrueted, and with the dome should be completed in April 1900.
It is diffieult to fix o date for the entire completion of the building, as
the internal plastering should not, T think, be finished off until the
larges statues nud other objects to be ranged along the wall are in
place.

2 — Avab Musewm and Khedivial Library—The foundations of this
building were Iaid just as the subsoil water was at its lowest level.
The works ure progressing very satisfactorily and will be up to ground
level in two or three months.

3.—Caivo Native Court of Appeal and Prisons—Considering the
magnitude of the buildings, the works are very well up to time.
They should be entirely finished by the end of January 1900,

Considernble structural improvements have been introduced into the
Prisons during construction.

d—Tor Quarantine Station,—These works comprise three buildings
for disinfecting the pilgrims and their effects.  Each building has a
separate landing jetty. '

(2) A complete water supply and sewage system with pumping
station.
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The time allowed for these works (four and a half months) proved
too short owing principally to workmen's strikes and storms and to
the enormous difficulties of transport. Tor is situated in the desert
at the foot of the Sinai Mountain, on the gulf of Suez and about 100
miles distant from the town of Suez.  There are no regular means of
communication with the latter. With the exception of stone, lime and
sand, all building materials such as cement, hydreulic lime, bricks,
wirders, asphalt, woodwork, sewer pipes and water mains, hesides
skilled and ordinary labour, had to be transported from Suez by special
steamiers,  Owing to the great efforts made by the Contractors, Messrs,
Guétin & Charvaut, two buildings and jetties in addition to the water
and sewage works were ready for the pilgrims at the beginning of
May, and this improved accommodation was much appreciated by the
(Quarantine officials and the pilgrims themselves, When the pilgrimage
was over the works were recommenced, and should be completed by
the end of the year.

85— Port-Suid Goupernorat—The west wing is nearly complete,
and it is hoped thut the necessary funds will be granted 1o complet
the project.

Three District Police Stations—at Toukl, Gallioub and Simbellawin—
as woll as residence for the Director of Kase Aini Hospital, will e
completed early m 1900,

The Manshin Prison is practically complete,

Tanta Prison should be finished in three months’ time and Alexan-
dria in six monihs. The first two are let to contract with a stipulation
that prison labour be employed ; and the last is being executed by daily
labour. prisoners being used when possible.

Cieneral —1t is remarkable that ot of twenty works only four have
heen taken by native contractors—two firms (each with two works).
The rest of the works are being carried out by BEuropeans in the
following proportions :—

11 Tealian . « - o (eight hirms).

{ Freneh - + - = (two firms).
1 English « « - —

Appended is a statement showing the number of buildings con-
structed for each Ministey sinee May 1893, by the Director, Special
Works, North.

I have added a note, prepaved by Mr. Pastour, on the foundations of
the Mehallet Kubra Tribunal. The original foundation as projected
was 3700 deep.  The site war on an aolil hirket which lad been recently
filled in to a depth of 2:50.

s iy e
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By employing the Béton Armé System, the foundations were laid at
a depth of only 045 ou made earth. They have stood perfectly for
two. years,

Soms spExt o8 Vagovs Derappunste—May 1895 10 Deciisen | 84,

Sawitary  Department.

L£E.
1’ Ahhﬂnu’!“ - & - - # - - Q.Lh‘t:
d Hospitals . S e T
5 Disinfecting Stations . . . . . . 2407
I Hyaicnic Tustitute . . SC TR | 1
1 Hu{‘irrhr|ml‘lt‘u| thnmn:-n. CRE- RO P R F B
1 Mex Quarantine Parks. SIRT IR TR . L
I Tor Quarantine Station, . . . . . 41570
1 Residence Dactor Kasr Ainy. . < , 3235
L s
Jdratioe,
3 Law Courts. . . £ 4 . = o= 13580
I Native Conrt J"i]ll[ll?"l] woao= o« w5340
67,720
Intevice,
10 Police Stations &« =« o . & e . 16,398
1 Uonst Gunrd Stahles s a ow e e ALBUS
I Coast GGuard Restdenee. o . . . . L1244
L'Gouvernorat s @ 4 2 6 e v . 34351
—_  25,lR5
Public Instruction,
4 g'l"hlﬂ:'iﬂ' L I T R I T T J.!I'.,EIHT
14,6097
Finaner,
S Umsbom Oflices: & . o o & v o s B515
1l Tobaceo Btores . . w cen i 2,016
LATohIves o« 0 & 20 WS e @™, 1SS
Il Parcel Post . . [T FO = i o
I Annexe Caisse l}l'th s omow o e SO0
I Petroleam Btores v . . & o . . 2251

— AR
Public Works Department,

1L Geograplic Musenm T T

L Sea "t‘r all, Port-Said . . : : S 67T
b 1 E ion Museum & . v e w0 112 986
L Arabh Museum . . . . . . o . ﬁ,ﬁﬁﬂ
123,411
Prisons,

3 l'.l'i.HJIL"I . . . . @ - . ] . . i i —
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DIRECTION, SPECTAL BUILDINGS, DELTA,
List A.
WonKs TAKES OVER FINALLY 1X 1804,
—_— S e
5| | ke CRRR
:E Naun oF Wouk, final :i:&nlm roueptio. Natnw of UCoubractor.
DYVETRALIE,
- i
1| Petroleum Store. Port=Said . . . . 2,252 3.2.99 | P Grines.
2| Ben Wall ut Port-S8aid . + .+ « - 557 A0 | Dowrie & Uo,
3| Amnex ut Abbas School . . . . 54 2,090 | Marciano & Co.
4] Bacteriological Laboratory, Csiro. . L9 | 0599 | N Marcinoo.
3| Benha Blanghter-house . . .« . 521 Gt | Mombed Sidi Ahmer.
ti | Chibin-el-Kom Slaughter-bopse . . a6 A9 | Has Alined el Ghizani
7| Menouf  Slaughter-house .« .« . . 64 G640 | Aly Gthonein.
8| Zifta Slanghter-houe . .« .« . f10 5G9 | Aly Ghonein,
9| Mit Gumr Slaughter-honse « . . . B07 | 6699 | Aly Ghonein.
0| Ziftn Markaz . « « < + « . - 1,660 et | Abmued Aly Goneim,
11 | Kufr el Zaynt Slanghter-house . . - 538 | 7.m90 | Aly Ghoneim,
12| Const Guard Stables, Port-Said < . . 4,592 | 17499 | Dowrie & Ve,
13| Port-Said 8chool « « . . + -« s | 1.7 | Dowrie & Uo,
M| Citadel Archives « + .« « o+ 1,363 2,000 | W, Hamilton.
15| Choubrakhit Markas. . . « « La2s | 229,90 | Said Khalil.
16| Alexundrin Parcel Post . . . . . 1,007 | 22.9.08 | N. Marciane.
Total, . LE. 29,316
Correspending total for 1898, £E. 35,523

s Y I jach i . Y Wt Depetinant.—Theie Accounts inlode other expriditis than
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DIRECTION, SPECTAL BUTLDINGS, DELTA.

List

B,

WoRKS COMPLETED AND TAKEN OVER PROVISIONALLY I 1800,

Ninmn buey

=

10

11
12
13
11
15

16

Navg or Wolk

Foundation=  of Primury
School, Uniro

- -

Amnex Unisse de lo Dotte.

Foundutions  of  Normal
School, Cairo | -
Purks ot Mex . . .

Mehnlla el Kobrn Tribimal,
Galioub Slanghter-hoyse |
Tznauilin Ulnstoms,

Clibin ol Kom Hospital

First Floor, Cosst Guarld
Stable, Port-Said .

Alteration 1o Sea Wall, Port-
Malds .

Slanghtor-house, Port-Sai] .

Tor Quarantine Station.

Police Station at Toukl.

Polive Station, Simbellawin,

Residence for Dy, Medical
Sehool, Kasr ol Aini. .

Palice Station, Galioh .

Totuls, vE.
Corresponding  total
for FROB. ., £H.

E E|  |ZEits
= Ee=| E | EE2l2=
=z E E E_E% EE NAME OF
z G| 2 Ex= |28 CONTRACTOR
B - o B B
€K iR | 4B | o2 |ax
2,041 2,831 111] 2,033 * 8] 24-1+90Busile Antoniou.
ZATE| 2,088 115] 2353 25 20-3-099]8, Mareiano.
44 BEl AT 5] 35] 185499 Basile Antonion.
70001 7.R301 2741 7.004] * 4] 26 5-00|N. Marcinno.
23820 2,040 A7 2,200 179 R+6 99| Aly Beduoui.
Ll 449 {1 Al a3 246 00| Gazgze & Fueile.
s T 48 o] 271 24509 Goetink Uharvant
Vi) 5400 18] 5,507 — | 9-10-08 Vigano Iug. Vitf..
LATH 1,210] 25 1,244 318251090 Guetin Uharviut
120 120 — 120l — 1 1 1199 Dowrie & Co.
2,532 2900 184] 2,474 5801141199 Zoure Patouna.
41,5801 40,041)  508| 41,539] 41]28-12+99] Guetin & Charvaut
Looay 1683 143] 1,836) 84(30-12-99]Badir | henonda.
Ll L6777 1,730l — | #-1-00{Aly Bedaoui.
S50 31452 83| 32450 115]  41°00| Pezzi & Goussari.
LT20[ 1L,534] 101 10450 750 3101 00| Badir Chenoudu.
T AU T T2 2,025 76, 7371 AT1
24,024

This st bs walfedd s
thome of Uhis ipeectlon.
" Excrws,

ruvision by e Aecounts Dhpartment

= ————

“Their weeonnts inelude other expenditare than
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DIRECTION, SPECTAL BUTLDINGS, DELTA.

List C.

Wongs sl 15 PROGRESS,

|
f
|

|
|

1 | Egyptinn Musenm.

[

Cairo Native Appeal
Courts and Prison:.

A1 Port-Said Gouvernorat

41 Arah Muzenm. -

for 1808, . £

Prisans.

Hlmh] e = o

5
- Thkh = = = -«
(1]
_ | Alexandria . z
[}

Total. . LE.

Corresponding total
- ¥

da

191,490 112,086

i LR e R

5,000 3451

RRULY A

o g =
& = 2 o B =
= < == B = ;
E WAME oF Wonk = Tu =E - Kahe o Ulriibrietior,
= 5 "E :-::_l :3:-:
= =
LF £5. A o

2] 2.1.4970 2.4.9 Garoesn & Zaffrani.

a0 g04] 13.0.97 15, 12.00] Centonze, Maorciann,

Parhoni.

9. 7331 14.8.951 14.8.00 Yoo Pitotmn,

#0608 31500050, 1101 Muesili. Trehaki.

0.400] 170,445

.I -
317,602

1,248
- Natuloe Prosperi.
= L. Dipmanti
— Mosars. Ulore &

Dorling,

=

This Tts is subject to recision by the Actonms

thin thoss of this Dipection

* Thiz dies ol fnelods Pridons

Dt itienit.—Thelt  peemingd irlode ot her sxpenditime



WORKS CARRIED OUT BY THE DIRECTION, SPECTAL BUILDINGS, DELTA.

FROM MAY 1835 TO DECEMBER 1899,

=ﬁ — ———— —
-
5
% NAME oy Wouk, Total vost. Grand Total,
=
EE, ER,
11| Slaughterthouses (Damietta, Suez. Mehalla Kobra, Purt-‘iuid]
Zittn, Menouf, Kafr Zayat, Mit Gamr. Benhs, Chibin e
Kom and Galiub), . % . . . . . . . L < Um0
3 | Hospitals (Kasr el Aini, Benha and Chibin o] Kom). G & 43,078
3| Law Courts (Dessouk, Mehalln ¢l Kobea and. Annex to the
Mixed Tribunals, Cairo . o & 2 4 . . & o« 4 . 13,480
10| Diztrict Police Stations (Facous. Ashmoun, Tolkha, Dessouk,
Kouesnn, Ziftn, Choubrakhit, Toukh, Galiub and Simbel-
i||.1|"|7in' - ® . . - ¥ - & . . - - - " » Iﬁ.-:!.'.m
3| Disinfecting  Stations {Suez, Tantw, Domietta, Munsourali
ool Zamuzig) o 4 6. 4 s e s 0 o el 2,407
4 [ Behools (Abbas, Port-Said, sud foundations ol Primary nnd
Normal School, Ciiiro . o . . . . . TRV 14,697
2| Clastom Dffices (Suee aml L . 2575
2 | Tobueeo Stores nt Alexandrin (and Annex) . . . o gt 23016
1 | Const Gyuurd Sinbles at Port=Sajd . . . . f3 Crab it Al S 4,592
1| Coust Guard residence at Port-Said (First T R 1,244
1| Geographical Museum, Cairo . . . . . . . . 1IN 080
I | Hymienic Institate., . . S TN Al 1,451
1| Bucteriological Laboratory « . . . . . . . . . : 1,119
L Ciindel Arohives” & &0 2 0 o o L L LT A = 1.383
1| Mex Quarantine Parks. . . . o . . . . . e = 700
11 Tor Quaruntine Station . . 0 L rd L s 41,574
1| Alexandrin Paredl Tost i i el e, 1,697
1| Aunes to Uaisse de la Detre . S5 R 5 s 2,054
1| Port-8Buid Petroleum Stores , . . x b Tl S N T 2,851
1| Port=Suid Sea Wall AT — L R BT DS 4 GiT
1 | Residence for Director Medical School, Kasr-el-Aini . ., 32595 03
'-:Ei_ lﬁ‘lll ol
1| Egyidinn Musewm. .« o . o o . . . . . . . 112,986
L[ Cairo Native Appeal Courts and Prisons » . . . . . - 3L.340
L Port-Suid Gouvernornt ., . . , . . | ) R 3,451
B Sxpb-Musenm: T s v awso = MY I I, RG6RS
3 | Prisons (Manchis, Tanta and Alexandein) . . . . e, — 179,445
- Total. . ZE. a6, 238

Thie Tist 18 eubjoct to revision h thi
thise of (his l'|l‘rl'f1

i,

—

Arenints Thepnrimont—Their poooiuts inelsis tithir. wxpeniditiors. then
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Ixsprerios, Lower Eover.

A sum of £FE.51,731 was spent by this Inspection in 1899, as
follows t—

F‘Inu_qm . " ¥ooe #oow ® . . 13%
Tntﬂr".ﬂ' T T S S R S 335".
Public Works Department .« . . T%

Jﬂﬁﬁl‘vﬂ - P . PR M . . '.."I‘jﬁ
Public Tnstruetion .+ » - . . 4%  Including new schools,
Foreign Affuirs . . —
A = = . - ® * . . . A==
ETm.dI'iB‘Eq #F & & w @ . - . -'I:
100

Cairo Directorate « « + « o o filoe
East Directotsite « « - - - - 20%
De]in Dimﬂt“nltt" * 5 & & s . 5%
Alexandrin and West Directornte <« 155

Owing to the very heavy work on which Mr. Clifton was oceupied,
the building of two schools, Nasrieh and Dar EL-Ulum, which properly
belong to the Special Works Inspection, were confided to the Cairo
Inspection. A good deal of unrest has been observable among the
Contractors for buildings in conrse of eonstruction owing to the consider-
able rise in prices of materinls.  None however have so far thrown up
their work, though considerable delay has occurred,

Isspeotioxy Lower Eever (Crovkmr Bey.)

The great extension of building operations points undoubtedly to an
increasing purchasing power on the part of the inbabitants of the
country. The construction by Government of public buildings i the
districts is serving, [ am glad 10 say, ns o stundard for imitation by the
local magnates, FEven the feluheen are substituting burnt for crude
hrick. utd seem to be slowly imbibing the rudiments of the seiener of
ventilution.

Considerable improvements have been introduced in the form of
widening of streets and the establishiment of publie squares and gardens
and the planting of trees.

Water works, on a small seale, have been started in Kafr Zayat, the
water being lifted by . petroleum engine and supplied under pressure

through pipes.
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Heluan, Suez, Port-Tewfik, Port-Said, Tsmailieh and Tanta are already
supplied with Water-works.
Projects for the electric lighting of Mansurs, Zaguzig, Tants and
Damanhour have been submitted by representatives of European firms
and are being studied by Mr. Jacot.

Port-Said is the only Provineial town lighted by gas.

Ten towns, of which the names are given on a separate stafement,
possess a proportion of macadamised streets,
A project of the drainage of Mansura is being studied and shortly be

submitted to the Sanitary Department for final decision.

Mewicrean lureovesests v Lowee Eover.

RANE OF TOWN ::::ﬁ: rmliﬂt?::lh;ﬁm Maendarn,
Lin. mwires.

Benlwn . . . . - — 2.7 —_
Bpex. . . . . | — 55 =
Port-Tewtik . . | — ey —
Munsuen . —  |Electrie (project.)f 420 ==
Dumiottn . . . — — 2012 Naples s,
Zogurig e o . —  |Electrie (project.)] 1651 =
Isomilin. . . . 1 - — | Buer Canal Coy,
Port-Baid . . . 1 (o=, 7,156 =
Tonta « &+ . . 1 |Electrie (project.)] 450 —
Damanhour. . . —_ . Timy —_
Heltan « . .« - 1 — —_ _—
Eafy Zayni. . i — — —
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TABLEAT Ne IT1,

IxDIguART LES TRAVATY EXFOUTES, tvisss pan IIREcTIONS DE THAVATX

Direotion du Cajre .

Direction de PEst .

Dhireetion du Delta .

Dirvetion de 1'Ouest.

" Totnux. -

__—_-__.__,_—___E_ —=
Travanx
Travanx neufs . ) Toraury
de réperntion
LK B
s = . AL 150 11450 Al G40
- o 4. 593.510 5,854,241 10477754
. s sl 1,760,241 2541.241
© " J0e.R14 106,141 TUT2.050
0481320 | 2220616 | ALTALGS

ISIMGUANT LA TAUSSE 1 pitix

TABLEAU N° ITL

BUBIE PAR LES MATERIATX

Bujis

Fim=

FA L
ET U INCAILLERTES

Cher Stagmi

Uhex Sennilue

Ubiis K oster

Cher Philihin

e 120 M) o

the 15 0 28 o

de 254 30 5%

de 304 40 %
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TABLEAU N+ V.

LIsTE ISTIGUAST LEs TRAVAUS DU Tasziw FLOPEEMEST LIT

nANs LES P'ROVINCES DEPESDAST 18 L sspEoTion

Uorresponidanoes
— | Heeottes Heveties

< S,

NoMZ DES PHOVINCES du Tanwlm | de Voir | PBSERVATIONS

Arrivee | Départ

LE | NTL | L.E | 1=

Tanzim Zagazig . . . . .| 1316 1.453] 518 cn1l o67] om
+ Benbg L b v e 410 306] 19 200! 5| 013
o Damiette .. o o 7250 7] 22| o00| 14] o84

o Damanhour. . . .| 1370 M| a2 an TTﬂl

—_
-
—
[l

w  Héluan ot Guizeh . . 4250 SH| 51 80l — | =e0n|
w  Iantaliet Kafrel-Zaynt| o2 1.227| 116 120) 584 IEH.'-
w Mansourah . . . .| nods] 12080 70| s00l —
w  Uhibin et Menonf « .f  s220 838 9] gs0] 23] 110
. oMeE s o« o« @ e oa|  E01 T 43] 1201 78] 235
»  Mehnlleh Kobea o o 8320 s40] 38] 10l 09l s00

Zitta Mit-Ghamr . .| 7700 741 47| 120] 50| 267

i PortSaid . . .

Le1l 17270 &1 720! 217| o1
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Inseection, Urper Ecyer.

All works of importance in Upper Egypt have leen earried out by
Mr. Hewat, and are treated of in my Special Works Report.  The insti-
tution of local Commissions has aiven, in as far as Public Works are
concerned, most unsatisfuctory results.  The total enfranchisement of
the local authorities, tempered only by the control and adviee of an ill-
educated and inexperienced Tanzim Engineer, has led © o vonsider-
able waste of public funds. The Tanzim Engineer is subject to the
Governor, but owes a shadowy fealty to our [uspector.  Matters are
generally referred tomy office only after initial and irretrievable mistakes
have been committed.  Tnoa contract ately submitted, the local Com-
mission at Luxor, through the Tanzim Engineer. had stipulated that
exeavation was only to be mensured after it had been loosely thrown
up, thus allowing the contractor about 20% profit on measurement
only. The original price was already from 20 1o 309 too high.  The
eorrespondence and trouble resulting is out of all proportion to the
importance of the work. Local Commissions should be allowed to
muke suggestions only. Al projects should be examined und checked
by the Head Office aud the Tanzim Inspector.  To cover the expense
of special work 107 of A1l allotments to Local Commissions should be
eredited to the Tanzim Budget. It should be made plain that the
Tanzim Departnient is in no way respansible for the badly designed and
mutilated projects put forward by Locil Commissions, Further, the
fact i apparently appreciated  that a large demand for projects can
only be met by the appointment of competent engineers paid off the
Municipality Budget. As the Upper Egypt Tanzim has unfortunately
for many years formed the dumping ground of incapable engineers of
every grade, there is fo-day no member of the permanent staff, with the
exception of the Inspector, who is capable of designing or estimating
the simplest of the projects stuggested by the Local (‘ommissions.  The
cost of repairs executed by the Inspection smounts to L3867 awld
the bhudgetary allowauces of the local Commissions to £E.8,750.

The cost of snpervision, Head Office included, came to £1.5,183,

or 237%.
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Tanrway IL

VALEUE BT Sovnng pEs TRavarx
[pruses
MrNiATEdES par OnsERVATIONS
- Ansdersone] .. | Andnsegs | Alinire
Nombee Lq, o sog| ombee g, 1w a0
3 LE L
Finonees, « o« . 8 403 | 150 853
Intérieur, + . T2 Al 2 il 1475
Travaux Public - 4 113 1 284 397
Justice « o« s o 1,029 - - 1,029
[nstruction Pablique 4 Ry = L1
Affaires Etrungdres | — = e = =
Guerre « o+ + ]| — — == ==
Palinis Khiédiviaux. — — — — —
Totaux, . 117 | 2,518 1 10 | 3807

TABLEAD COMPRENANT LA DEPENSE PAITE PoUR LE PERsOSSEL v LINEPROTTON
pir Sup BN 18300 (Agexts TroENgUes).

- TIEPENSES ANNUELLE
o PRGN ¥ L.
IxpioaTion b PrasoX N EL DERELY AT IS
Permmnent | Provisalre | Ensembla
T A I.-E. 5.3
1 | Serviee de 'Inspection « . A = B | Dans ln Dimetion
dea Teavanx do Beni
2 | Dir, dos Trav. de Beni Soust ri.d] (i TR ;"‘f’;’ﬁfr Pﬂ: ﬂ::r:?::r
e . cest un - ingfubeur en
3 Bolag . fa2 7 S39 | bt do 3 olpsse qui
* dirige provisolsement
5 3, <pbis LHpmekle
4 | Ingémiones do Tonzim . . 1= = 708 | o Hiretion
Totaux. . - BRI U] 3,188
e —
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ARCHITECTS DEPARTMENT,

In 1899, ninety-six projects, estimated at £1.206,687, were prepared
for adjudication. Eleven designs, valued at LE114,350, are in course
of elaboration,

13,236 plans and copies were produced, necessitating the preparmtion
and technological translation of 1,004 documents.

The most imporeant projects are ;

£,
Port-Said Gowvernorat. « +« « =« . . - 15 MK
Main Firo Stution = « & - + o s s & » = A0,
Post Office, Port-Said . . - . & « . e Ve W la 25,000
Post Office, Ciire « « « = & « s . & 140K
Tobapeo Stores + o MR e e 13,500
Alegandein Teilmnel | « o+ v+ & & 2 4 a 25,0000
Agricultural Sehool (remodelling S e s R 10,0
Arah Musenm (completing) . . « « « « . . . SN
Normud Behool , <« + + & & = ¢ &+ & & & 4 R
Kook Temple. . & o o a0 & v & v & = & 5100

The ever-present difficulty of finding competint nesigtunts has been
uggravated this year by the great development of building uperations
in Cairo. The mtes of pay are not high, und the tenure of office
tneertain o long as the salaries Budget only exists in the form of a
percentage on intermittent credits granted by the Caisse,  The influx
of new emplovés recruited to cope with a large and sudden accession
of work creates great confusion in an office where the nomber of
permanent officials capable of divecting and explaining is reduced w &
dangerously low limit.

Cur architectural staff is adjusted to ournormal Budget of £1.73,505.
The accession of designing work in 1899 is ronghly represented hy the
extrn Caisse eredits amounting to £F.346,831 and credits allotted by
other Departments equal to £E.85,941 ora total of £EA30,772.  Inter-
mittently, therefore, a stall five to six times larger than the normal is
required. T do not see how we can do more than reduce to & mininum
the inneetracies which such o situation of necessity entails,

Sprciat Worss, Ureer Eover.

During the year. two Merkas Police Stations and five Abattoirs and
one Dairy were completed at a cost of LE.T.458.
Buildings to the value of £1.27,085 are under construction.

5 g

i l-.'.-i],.
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The first mentioned are type coustructions aud give satisfaction to
the Departments for whom they are designed. Sinee 1886, including-
buildings nearly completed. a sum of £E.77.827 has heen expended on
new works in Upper Egypr. The variouns Departments have benefit-

ted in the following proportions ;

Fublie Tasteuction,

Ll LE,

BERODIE S ol a e am m T a e N e

1 Dnir}' a & 8 - & & ® a - s . = - ® F 14-933
Sanitiry,

W HMtRlA « 2 e, 2 e 8 e e e e tn e ot ——
R 7T e e M e S e TR 25,353
Tutevior,
l-lj Mﬂ‘l‘k.l.l:-q + . . - » - " & = " - - - { i -
{ Mudirieh o & o o s S0 DD N L)
Jdtive.

S Iphnnglaiia| BN e e T i ) gl e R 1,050

Myr. Hewat has devoted mueh time and trouble to the study of the
requirements of the new schools, and a type has now practically been
ngreed to, which 1 think eminently suitable to a hot country.

Mr. Hewat has further suceeeded in condensing a satisfactory type
of Tribunal,  The saving in time to our drawing office is very consider-
able.  The type is approved by the Judicial Adviser in his Repart
of 18HY,

Hospitals, as before, have been designed by the Sanitary Engineers,
who follow our own previously aceepted practise of adjudicating on
general plans,  This system is subject to the drawhack of possible
excesses over the estimate.  As, however, many of the hospitals are
now built to a type, their value can be very closely nssessed.

Abattoirs nre now built to type and give no trouble in construction.

Mr. Hewat iz supplying some fourteen public buildings with water
by means of hand-lift pumps sucking from tube wells, They net in o
satisfactory manner andd can deliver 83 gallons per minute.

The annexed statements give in o condensed form o general survey
of the vear's operations. T would draw special attention to the services
rendered by Mr. Hewat in designing tvpe buildings. His theoretienl
architectural skill is supplemented by an exact knowledge of special
detail requiremnents in Egypr.

His assistance to this Dapartment is invaluable,



UPPER EGYPT

Axyvuar RerorT ForR 1899,

Buildings completed, under construction, and buildings the plans

for which 1were under propavation during the year 1890,

——

BriioiyGs coMPLETED 1N 188 ASD THEIR

I_‘l}ﬁ_"‘]',

Towss, Boililings

[ Nunlyar,

Batie-
Eaitisd
Hatimats

1 -, IR of Po- 9 ()}
L | Deirong .[Mekad el S| ¢

<

Biba .« .| do,
3 | Luxor. .| Abattoir
4 | Mellnwi | o
o | Tabitn . .| do

f | Manfalont dis,

-

Hen « . il

R Gizn . | Dairy

Tuml« "

——————

LK

2.2

Aty
24
1,007

Rin

Hiris s
Trix

el Aadas LAy

« 4B

Koo
Avtunl i
puiik, remlinel.

E xrans,

Hunanks

£E. MUL|EE, M

LU A65] 16585
aesalnl G0
L. s24| BLLTG
191, T08] 36292
OROATE 2442
LT —

BHL20S( de.Tuz

HALRE, —

i .

TAST.R00! 153803

39770

1i-hoeee 1y
il
FITRM TR Y
Hu Sappitary

BrTiee

Sl Claes tvpms. FEmowss
i ing b efear My G-
w] ijiamiikiee,

Fomidation only

3 Merkaz, 5 Abattoirs, 1 Diniry.
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GoversyeEst Buinmses cosstrroren s Urrrr Eoyer rroa 1896 10 1899
AXD THOSE NEARLY COMPLETE

RriLpinGs 15 Urrer Eover 190 | IRNT | OERE | 1saR | Toran mﬁﬁ:gr;:h

£E

Sehionisre o o & G a0 G| == = 2 1 3 14,838
Hospitals, « o + 5 & ] =— — 1 1 a 15,700
:'I-IM'L--z andl Poliee Barraeks. 4 4 3 3 15 27 i)
Inbamals o 8 W a i 1 — 1 1 3 6,058
Mudiviehs & o & a1 ] =— sz 1 — 1 3,827
Abattoirs, « o+ & o 1 2 2 A 12 R E S
Dairy. Gizo (Foondation). .| — = F 1 1 150

Totil Number. . . (1 i 10 16 4] =
Total Uost £E.| 10,210( 8,050] 25,075] 30.498| — 7,887

From the above table it will be seen that in 1896 and 1897 there
were six buildings constructed; and in 1899, sisteen were in hand—
eight completed and eight under construction.

The amount spent in 1896 was £1.10,210. Iu 1899, the actual
amount paid on buildings completed and under construetion amounted

to £E.24,163.

Publie Tustruetion
sanitary Dopartment.

lnterfor. . .
-IIIFII:-H - = ®

- -

- "

- LI .

. 14,988
. 95353
w oL ART
- 3059

£T:77.827

Britmsas ter v Costracr v 1898 Axn 1890 AND STILL UNDER
CONSTRUCTION, WITH THEIR SANCTIONED Bstismates.

Sapctiomed

Fivwess Penklilbrigs. Esiirisies NEnamEs,
2K
Sennonres.| Merkog and Tol. Bar. 1880 | Type for 10 hurses nsrly, completed,

SeTnonres

: Alpttoie 5 izE 19
Bibg . " -+ B e e ilh
Magagn . N e T T8
Ssnn . W8chool o Lo L L L] BA0D
Sonlmg,  fTribwal . ., . 24500
Liten «IMerkes and Pal. Bar. 2 8010
A.-s:u:m} o Hospital, -« . . .| 1095

Beni Sonel | Prison and Hospital .
Total £H.| 27,045

Gith Olase anid fid Class, Spnitary Serried

120 g e, ulimost eomiploted $o IR0E.

Approximate mponnt for new type not §id
sunetinned,

Type for 14 hairses.
Alrmuiat eosssplited in 1508,

Supervision of wirtarials sl workinonship
only.

2 Morkess, 3 Abattoirs, 1 School, 1 Tribunal, 1 Hospital, 1 Prison.
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4 Soroors 5 Ureer Hover sEroseNG 1o THE MIsisTay oF 1
Prario IXsTRUOTION.
LE-' NUNBER OF [’I'lﬂ:= .
H SCMOOLS, Poyutlntion | Buill in d W = ~
-4 L I HGE, 1597, =M, 15
1| Giseh. . . . | 16877 | 154] 9 0y {17} TS TS :
g | Beni Sonef . . - | 18,088 | 1572 155 168 | 240') =2 | 2 _
3| Fagoum » .+ .| 32765 [1ses | 147 | 145 )| 167 170 | 16 '
4| Minia - - = - 23,964 | 1808 225 o2 1] 242 20 G1E
5| Assiont . . - .| W 463 | 1s6s | 214 1 1405 g 25
il Sohag - - - | 14,512 1800 | 1M 102 | 1i8 105 120
2 Ketine » =« « = | 3TATH 18 W i 116 125 121
8| Bson. . o . - | 15,826 | 1900 At ] T4 74 i
gl Bdon - - « - | 14,261 | 15 81 51 70 141 5%
10| Assooan « o« 13101 | 1808 | 120 | 107 U e |1 r
11| Hatfa. . + -« 18,862 | 1895 #B] W a5 5] 68 J
1] Boakin . = + . = 1855 FH A 72 ;2 tH
144d | 1484 | 150 | 1617 | 151y

SerooLs i Urper EGUPT X0T BRLONGING TO, MUY CXDER THE OENTROL 0F, i1
rae Misisrey oF Puprie Isstaicrios.

|.+
$ NoMnEn or Prris g I:.
E_ R 1100, 1548, T, I ABENE: | 125 : ,E
Coptie Behool { Beni=-Souvek) Al 131
3 | Tewfik Boys' (Fayoum) . i3 o2
3 | Tewfik Girls' (Fayoum) 72 T '
+ Hr*h; Boys' (Beui-Souel) . 1M = || Rt usdereanton. ot Miniatry, e
5 | Beba Girls® (Béni-Sonef) . 15 — l
6 | Bheikh Fadl, « « « - 87 il
7 | Deirout, Kairinl Assiont . u3 07
81 Malta. = » » =« ¢ = 2106 5
Total - « = 112 Baa ‘_
= [ o :
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Briiomses ron wiroR THE CoXTRAOT AND oTEHER PLAY ARE REING
PREPARED IN MY OFFICE.

. ] Approx.
Towss, Puildings- I‘:ﬂ?mta Rrnades=.
LK, 7
Assiout. .| New Mondirieh « . o | 20,000 | These plans wers completed in 1694,

b . i A urie 1 e 25 Thiz includez s new School, wlkerns
Gizah . .| Behool of Agriculture 5,000 | This incluc i e s
thres dwelling-houzses.

Sonhag. .| Tribunal . . « « & — | ®ew type,

Assiont. . )
Exﬁn&,mﬁf' | Tanzim  Offices anid Rest]
T . - Honses o « o - o | 5300

Fayoum
M . .||
(Hizah . . Cow=shml =i 5001 | For Agricoltuml School (12 cows).
Asgsiout. o Hospital . « « « - | G00)] 52 bede :
Ehartmm - . e e s l=nonn i 200 bede { Avant projet™ only)
Dongola . | ' 4 i\

- ¥ - ® - " s ””" el Lal H
Kasszala: .} |} " ;
Cairo . War Offieee . . . . 20 | For 80 Buployis
Tahta . .| Tribooal . . . « . 2500 | Bow iype pluns.
Tahtn . | Marker. + + - .« . 1,500 | Type plana,
Eéon . . - e 1.800) “

Total. - J£RH. | 87000
Roaps,

T7.598 square metres of basalt roads have been added in 1899,

The varions labour coefficients given in my 1888 Report have
remained within reasonable limits, The price of carting is in every
case higher owing to the number of buildings in course of construction.

SLT78 square metres of limestone road were picked up to a depth
of 0°08 and remade with basalt.

On this head an economy of 15 milliemes per square metre is shown,
resulting from the fmiliarity of the men with the work.

The new Abbas Road cost £E.4,084 for 36,197 square merres, The
wean thickpess of limestone is 0°28. A Twsalt top surface should be
added as soon as funds permit.

The annexed statement, page 2, comprises the yenr's operations.

14,266 cubie metres of basalt were extracted from omr Abu Zabel
quarries by the Prisons Department (conviet labour). The stone was
well broken and delivery uninterrupted,

Limestone mucadam toan amount of 19,010 eabic metres was quarried
at Abbassiveh by piece work, The cost eame to P.T. 14 per enbie
metre at site.

The Roads Budget having remained constant, the detnil statements
of requirements given in my 1898 Report still hold good.
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(FARDENE AND NUHSERIES

e — ——
ozt
X J Ko, Total Cost Comh lavelling
G ATREGOIY. of Trees | A0 |op untcien | per unitl and
preporing.
1. Metres £E. Ml
Tree witéring « « « « | HLSSET — #25 83 —
Pruning trees, upkeep, planting. =
transplanting = . & . . 27,675 - sl a2 —_
Giseh Nursery « . . . | 41,231 | 45700 453 117 ==
Public Squares and Gardens . — 49,178 1242 1244 -—
Guesireh Nursery. « * . - = == — — L2010

(z1seH Roaps,

The area of macadamised roads on the west bank of the Nile is
211,000 square metres, A sum of £1.2,408 was expended on new work
and LE.560 an repairs.  Soft limestone was used in every case excepl
on the short length between Kasr ¢l Nil and English bridges. It is
worthy of note that the soft stone wears very evenly in the Giseh
section and shows results entively different from our Cairo experience.

This is probably owing in part to less heavy wheel traffic, and in
part to the ever present layer of mad brought in by the stream of
animals of every kind. This seems to afford a protective covering to
the macadam surface. | think that the Giseh and Gesireh roads shonld
not be maintained off our Cairo Budget but be charged against Octroi
Beceipts.

Some very heavy detail survey work was carried out by the Veoirie
Engineers, to enable us to present projects for the opening of new roads
as indicated on annexed sketch map.  Several companies delegated
representatives to study our plins and estimates.

These estimates indicated the probable cost of exproprintion and
(approximately) the inereased selling value of the expropriated sites
after the establishment of a broad thoroughfare, A sum of about
L£F.450 was spent off our budget for this purpose. So far no firm
offers have been received.
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EzBEkIvER (SARDENS.

A considerable nmount of work has been dome in 1899 oot of the
gate money. The groito has been recoustructed and fitted with a
small aquarinm and miniature caseades,

The outer garden paths have been macadamised snd new cesspools
built for the restaurant.  The band stand und lamp posts, bridges, ete,,
have peen repainted, the greenhouses fitted with hot water apparatus
and a number of plants purchased. The fitting and renewal of incan-
descent gas apparatus had, in 1898, been executed by a contractor for
LE140 per annum. My, Cartis, by purchasing in the open market
and using the existing skilled staff at Gizeh for fitting, has economised
£E.T5.

The amount of water required for ganrdens has long been o vexed
(Uestion :—

In 1897 « & o % = -« & o « BF 024 ;e metres.
" 1898. & « = « s a - '« « 6GROLD - -
SORREY: Rt o @ TR e caf ow ERODD o n

The latter amount sppears amply sufficient for the grass, trees,
shrubs, and flowers.  The duty works out to cubic metres 2:400 per
feddan per anmum. The gate receipts show a slight increase on 1898
and are nearly £1.1,000 in excess of 1897 :—

CATRGORY. 1RYT, T 1800, FAmrllgtitTLEr o
¢E. £H. EE. Eh
Tricome.
Giate money « - o <« o o 407 1,255 1,500 ues
Liepwnises.
Cost of collection. « « - = am a1 i
Coptofous: + @+ o+ e (5 a1l . gps
Cost of water. . . « + = ] a4 151
Hepairs to pipes .+ &+ - 254 i | i
Cost of working = - = « = HK) 44 i@
Supervision . .« o« o« . (I E] [t 834
£E. 2758 1,536 1.768 Q)

* Althnirh 48 pew bormees were wililiol

e M L
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Travmways.

Below [ give a number of data with regard to the Tramways.

1 —tenaralities,

Dhite opening lir

Traymways (Jony

18 . - . .

No, of veoars concession .« . .
Expirntion in ymr. « + o« .

2—Traffie,

Vovagespier day « o & =

Mean daily No.

Menn in per cent o IHT" ation Uniro

Tenins multiplie
No. of employes

B —Frnancial ok,
Liross Tevenue «

TUI'H'- 'E""’-"."l . N N . w -
Total in per cent of revenne .

Interest on shar
Balanee availab

S carriod to Heserve o &

Revenne per car und per kilometre

do—Line and Cars,

Length of single track line

Leneth of douh]
Total leneth of |

Aren ocenpied by tramway . .

Area in por cont of macudim strects

Weight of rail §

Uity lines » . .
Pyromid line . .
No. of motor cars « .
No, of trailers + . .

A —verhiad construition,

Lemrth of trolley

Giguge .

Lenoth of Feders @ .
Materinl of condoetors . -
Height of trolley wire from

Trsnlation From

Muximum loss of volinge in lines

L8980 Juse 1809

s a o & e » 12th Anguost 1896,
ol e e wr ot 0
el &t s orme e 4B
s % s, s el e 03D
of pussengers: « . . . ¢ 4 W 20003
o ol s Ta
f by kilometreas o &+ o & & . 1902334
- * - ] - ¥ - - L - - '3".’"‘!
e wm w atow el e cwn o el EASGRUBETY
e x e e e g THLAGE.56
® s » M - ® " 5?"-{'
LR M . ® . » - " ® - 5 :j
lee for distribntion « « « o« o o 4903901
e e e e o RT24ARO
W fa e 0.1
M e G.322 metres,
i I.].H. " - ® " " - 0 - “.I...EL"'.! -
il'l.l' - - * - * w - . & . ﬂ.?:ﬂ “
o 0w s o s 102003 sq.metres
= » & o W Hﬂl
wir mistre 3
T N SO e R A 1
- . - - - . . oo 04 s
. . . ® . - # - ® 83 "
- - - - - - . L L l'-}i!-. wa
¥WITE & o 0w o e s & w S6.500 motres,
s oa m s e ow w ow s« 025 millimetres.
a w &8 4w poa o L350 matres
+ + o+« + « « o Honddrawn copper.
rofld . o« o e s el matres.
earth. o & & o o 2w Danble,
- - - - - . ]E..?(

System for fxing trolley wire: H.Jmn wires fnstened either to the houses or to

gide poles, |

were and there si

it polis with bhrackets,

No roturn foeders, return-current through rails which are doubly bonded
with B<imillimetre copper bonds, now and then cress honds,

th—trenorating plund,

No.of genernting mmits . . .

Plant 1":!.lull.‘i1."|-' i

I HEE e

Ohgt=put in kilowntts (maximum)

Simtion voltage.

« 4
. 1200
- B0

« S50V,
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053 .
System Thomson-Houston, multipolar, hyper com pound.
Bteam-engines:

System Tosi, Milnn, horizontal, tandem compound, surtaee condensing,
Power,normnl « + « » o » =« = « « 300 HP.
= .lflﬂ.":.llﬂuul @ N & & & & - HTU =
Steam consumption per H.P. ]H.":I hnur. O T
Baoilers:

NU.. U[ I.ﬁﬂl]r“ . - . . . - . & - . - 4
T e e e oo oa wow e 0w fEalloway.

o rmg snrlnee uf enche & 2 & & . o« = 130 square metres.
“rl.ll'Lil'lg pressure D oa . . . - - .T.l:l"5 k.
Evaporating lumur—unrmul e v e woos e 2000 kgs: per hour.

,, vE PAXIMOTE  « = + = = ...,rHII = -

The rolling stock is not of first-rate construction.  No first class acco-
modation is provided, and the convenience of ludy passengers is in no
way consulted.

The working staff are of a slightly better class. The responsibility
for the numerous aceidents may be divided equally between the public
who are incredibly careless, and the drivers of the cars who seem in
muny cases to lack ordinary intelligence,

The tramway reculations are still before the Mixed Courts, Government
cian therefore exercise no pressure on the Company.

Under no circumstances should an extension of the tram lines be permir-
ted unless a width of 550 metres is seeured for ordinary carringe traffic.

Mr. vom Goeshausen, our Inspector, bas acquitted himself very well
of the ungratelul task of endeavouring to earry out regulations whicl,
though tlﬂ[tul and known to bath H!l]t‘h. vet are not binding until
approved by the Mixed Courts.

ScavENGIiNG AND WATERING.

(1) An area of 1,708,545 is cleaned out of the total surface of the

Cairo rouds which mounts to 2,781,741 squure metres,  *
The latter figure may be divided into:—
Paved roads « & & o 2 & & = = s 1338445 ST etres,
Barth rouds -« <= & = o + o e o« e JHEAI0 3
2 78L741

(2) Gradual improvements in the service and thorough overhaul-
ing of stores and checking of issues by Mr. Fitz Patrick
has lowered the previous coeflicient of £E18 per 1,000
suare metres (o approximately £E1T}
Annexed are carefully checked details of the cost of this servicn,
Every cart lent to the Voirie for transport of stone economises
uppru:i::llmtt']:,' P.T. 5 per day on contractors’ prices,
The Voirie Budget has in this way saved about £E.1.000 in 1899,
Mr. Powell's Report gives further details.



1) Area,

l\'m( iEmrmae of area has been cleaned or watered on the Normal
Budget this vear.

An area of 1,708,545 square metres is cleaned out of a total of
2781741 square metres,

The cost of seavenging 1,000 square metres is £E.7 484 mill., and of
watering £E.0 838 mill, Towal £E.17 272 mill,, as ACARINST average
European vost of £E.32,

The normal area that can be properly maintained on the budget is
1,360,000 square metres.  As stated last year, any inerease is at the
expense and to the detriment of this area.

The nrea watered has not been increased, but a great deil of water
has been used in front of the steam rollers. An economy of 12,274
eabic metres of water is shown aguinst the expenditure of last year.

(2) Stag.

The staff continues practically the same, with the exception of an
English Depury Chief Tnspector, who may now be considered competent
to act as Inspector in my absence,

(3) Carts.
Carts are made at the Government Arsensl, and continue to give the
same satisfaction us heretofore.
LEN10 was spent on new carts,
Repairs, ete., to carts, cost £E.1,208,

(4) Materials.

Service materials from England cost £1.1,600. The greater part of
these will not come into nse until next year. All bought material
practically comes from England now, including all harness material
required for the serviee,

(5) Forage.

Forage cost us £E.6,245 ns agninst £1.6,910 of last vear, althougl
this year we have employed an average of 30 more animals daily. In
the coming year the forage will prohably be considerably increased in
price. .

(6) Animals.

We have now 442 animals.  During the vear three died from natural
citises, twenty were destroyed on neconnt of old age, chronic disease,
ete., and forty-two were solil.

(7) Seavenging.
Seavenging in the wain steeots is’ now, T may say, excellent. In

spite of the great difficulty owing to the filthy habits of the natives



dnd wiint of properly enforced regulations, 1 consider the main streets
etjual, if not better, to those of European cities,
(8) Rain Work.

Rain work is carried on in the same manner as last vear and under
the same difficultes. Continous rain would entirely break up the
organization and material of the service.  During the six days of rain
work, from 4th to Oth Oetober, 12158 carts of water, slush and muld
were removed ; and after the rin on the Sth November, 5,000 carts.
The weight of o cart of stush is double that of ordinary sweepings
and greatly strains the mules,

(9) Labour,

The price of labour is steadily incrensing: stone ecart drivers are
receiving six pinsters u day for outside ‘work, against five piasters
Government pay,

(10) Onwtside Wort,
The service has received the following amounts for work executed

on ottside demands -—
£E. Mill

Baadldecal o v b i 5 00 iecal ot R SEreoh e 4o 1 AR 2 450
Tallow: & . v o . 3 i PRy M I e T T
Thruow y o 5 ¢ G5 b @ R W e s =3 Sn TIhs: shn
Rabrmls S f. Sl Sv e & Bl id felatded BT |k olid
1 T T (e B s e 11
Niftingds: manbre, efée + o « & s e @ . . &« o« TR 559

HROEMEE . ¢ e & e e Ch e el b ww e L us TTECFRO

Total ER.0963 750

fis aguinst £L.567 for last year.
(11) General.
T can not too strongly praise the service of Mr. Fitz Patrick during
the heavy work of thé year. Throughout he has done his best and
given entire satisfaction.

(8) Pracue Creprr.

On the 153th June I899 the cleaning of the Nutive QQuartérs com -
menced under a special Credir from the Sanitary Department of €900
per month. At the end of December these quarters will fevert to
their t;riginﬂl state of filth, Thé aceumulation of fubbish in the Native
hathis, in spite of the precautions taken, is immense. The tleansing
has been carried on by 175 sweepers and 60 carts, and on the same
plan as during the cholera time of 1896

[nhabitants living for vears in a state’ of filth caunot be taght in o
dity to keep their houses; ete., clean. This fact must be taken into
consideration when criticizing results.

13
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COEFFIDIENT FOR SWEREPING.

{A)—Lost of supervision in stables:—Stubles (7); Animals (442); Carts (300).

IE. L ML
Total unnual expenses

Deduet 15% on account of 65 Tanzim animals .. .. 481 —

Total per aonuni.. .. 2726 4

{(Bi—Cost of =u islon in streets annum = £E.1.389 60 milliemes or
LE.324 757 niilliemes per 100 men,

(! —Btreets:

Machiun Broshes 15 @ 240 i 1,250 250
Dust Carts B0 @ 150 .. .. X8 "380 —

4080 —
Dounble Dust Carts 6 (@ 200 ... .. ; ‘ 438 —
_ Totll oo WO, 9,143 250
'Euputﬂmm i stees 1 b

v A8
Bupervision in Htu'hles {lm LEAH0 mwutnnng;i e 2176 —

Total for 1,708,045 sq. metres ... e e 12700210

EE, Mill. &8, Mil.

For 1,000 sq. mntru:-% 7 440

CorrrictestT ror WATERING.

(A)—Aceepted basis Tor daily charge for one warler-cart complote s

Milla.
Mole e vas ens 141
Qart ... 57
Forage 50

J
Diriver... .. SO0
Btabling ... ... T

1508

Add W% supervision ... 0

Total ... 1658 (or 166 milliemes per duy ),
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(Bl —Une cart i one hour waters 2,165 sq, moetres twice, or 4,330 8d). mistres

OThie,

Ume eart in one doy of 7 hours waters 13,0000 2. inetres twice, ar 26,000
il IMBLres onee. -
L litee of water covers | sq, metre and costs § mills, per cubic metre.

Mills.

2000 gy, anitres I'm]lllirl' 26 * 1 =26 cabic metres at 8 mills, = %08
To which add for oost of cart ... .., ... ... 185

e O

(hives us cost to witer 26,000 s, metres onee daily,,.

LO0 x 374

Or to wter 10D S} INETrES onoe dui]}' =__2ﬂ TN =y

14

wisterings,

(1—(1) 2 wuterings daily doring 210 days of hot weather, .., =430

() 1 watering duily during 150 days of colid weathor ... =15}

Totul' oo X0

¥ a1 £E. Miil
To water 1,000 s, metres during ]=1,lﬂ' X 3T x 430 6 D41
20 days hot wesither ., 25,000 T
And to water 1OOO =q, metres do-] == 1,000 x 574 x 150 __ 2 158
ring 140 diy= enld wenther 5000 2
Tatal per LAKK sq. metre.... ... ] 1
Addd For wostage., extea waterings, ote, 2090 ... ... 1 639

Total... ... 9 S48
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Cairn, 18th June, 1568,

Tar Dirrcror GENERAL,

T axzin,

Str.-—1 beg to submit the following notes which [ have elicited with
regard to the native baths, and which may prove interesting just now,
As a general rule the baths are all worked on the same principle,
and serve the following purposes :
(1) The ordinary purpose of a Turkish bath.
(2) The sale of ashe= which are used in the making of mortar
( Kosromel.)
(3) The eooking of beans for food.

The ordinary charge for a bath is 1 P.T.

The fires are kept going by street rubbish, éte., which is collected
and stored on or about the premises for fnel,

The rubbish iz collected by scavengers, amd o large supply 15,
undoubtedly, ohtained from onr dust cart drivers.

Four cubic metres of rubbish make 1 cubie metre of ushes, which is
again sold for 10 P.T. ; thus 1 eubie metre of rubbish equals about 24 PLT.

The beans are handed to the baths each evening by the shopkeepers
to be cooked for the following morning. They are covked in jurs at o
cost of 1 P.T, a jar. The water in which the beans haye been cooked
is given to the goats and sheep, which accounts for the number of those
ammals invariably found in the bathe.

Also, the employes obtain & certam amount of their food by petty
pilfering from the jars of beans. This pilfering appears 1o be accepted
as a matter of course,

The baths do most business during winter and Ramadan.

The profits of a bath equal perhaps 50 P.E. daily, and are divided in
the following proportion :

To awner ofbaths o & v = + = « &+ Hall
ToReis < « « s » o s 9w » -« « (nequarter
Toscavengers « « = « s+ = « » » = Lo guarter

It i= a noticeable fact that the natives employed are as a rule very
strong-looking and stout : my informant very aptly replied to my
comment on this “that pigs fatten on filth ; why not men 27
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= Estiivnled
- ARtLH it
g Hiabsan, LA A LY. "““""":m TEEM A NS,
= o e e
.L TAny years
Cuililal imetres.
T Section [,
1) Bl Dubabel « .+ | Bab ol Fotouh Fagalluh, . . B2 "*gﬂr};i‘?nudhﬂamn
2| Eb Bishri &« < .| Bulb o) Fotoah Fagnllah, . . 194 Falrly elman.
I Seotein IT.
11 El Chosrnoni s 5« | Charel of Charson o) Gogani.. 155 Very dirty,
2! Amir el Gionche. < |19, Chareh Amir ol Gionche ol {Hearnt No. 21 Very
Gomnms - vl 1% dirky.
3 Bl Gamalyeh o o o | 105, Charel ol hmmlln || . w I Very dirty,
4| El Salehinh . . .| Huret ol Salohiah . « . . 72 b
i Bl Bdoni: .. + -« .« |Chareh ol Clusiasmnd - : : a6
6] El Mokassisse. . . | Chareh of Makagsisse o » . 13 -
7| El Nubhassine . . | Ohareh ol Nabbnssine « . . 52 "
Bl El Bisei o o o o | Charel of Khoronfoche, . - 173 -
N El Yhoud. <« .+ .| Charel Mahmoud . . . . At i
111 l'“ Buoltun . . S R ?,ulfnk ] :“h-im.nuk:u! o I?H "
Tn Hr.'.l‘“rlﬂ II.-T-
I Giume o Abmar + - | 26, Sharin Gamb el Ahmar. . 111 'E:?Hdiu;t-rwﬁ'ﬁlrﬂﬁ
the street,
HE Hadmb, . o < | Hovetol Hadmbic o5 o o 297 Extremely dirty.
1 Bl Khurratine, . . | 4, Durb e Mestaouked . . . 3 |
4| Bl Tombuli . . 2, Darb ¢l Mabkamah. . . 393 A
5| Bl Antaret ol Guic 16, and 17, Chureh Antaret o T
dide = = . o . Gadsdidh oS s anae s 62 Very dirty.
In Section TV,
N ETelatn . '« « - |6 Charel Bemmam il Telutn o 240 h
3| El Sharsbl. . . .| 16, Chareh el Hamzaoot ol Kebis 185 "
4f Saban Kaat - . o] 77 Huret of Sabas-Fant o] K-
||1lt|L 5 S AT 44 ot
4| El Sunadieh . . . Atfet ol I'.lnﬂlL i 125 Not working.
6 El Halwagi: . . lnl Uhareh ol Sakkeh i*l hm*'-
1]| 1 i Dirty.
6] El Masbagha . . .| 18 and 15, Chareh |I.|.I+||n.|ml vl ; .
Mustuplia . . g Viery tlirty.
7 BY Ralikine < o o | Atfet o] Hammim »1 () ||u|1r1u|:|
off Chareh el Kalikine . . n =
([ Aot Ghidbels o =
&l El Guilbwhi o . . 10y, Haret o] Hammam (bwo ay *
! COIIIneEs) . P -h
H El Soukarieh . . o | 16 Atfet ol :‘i.l'u]t Eesl G 1343 "
1| El Mondissareh . . | 18, Huret o] Amir Hussein, . (] -
11 El Sooroogiel, . . | Huret o) Honnah, . . . . i "
12 El Doude | + » | Chiareh Mehemet Aly . . . 70 Faiely alean.
13l Bonk el Selabk. . . | & Chareh Souk of Selsh . . a6l Dirty.
Li| El Bachtak . . Atfet Haummam Bachtali . . L Very dirty.
Y El Wazir . . . |40 hareh ol Wamr . . 15 -
16 Bl Roum . oo | 38 Chareh Darly ol tlhllmrlmh-
- et hish at 5 Haret ol Roum). . 81 -
841 17| Bl Kerubink . . . | Chreh ol Keralinh (opp.No.12) 172 "
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é Hertwmnted
=" mngpnd of
. 'E' HAMMAM, LOCALITY ﬁu‘:ﬂ:‘f“;;ﬂ R M ALES:
] In s oo
£ ATV VT
Citile mattres
I Seetion T
a3l 1l Et Barodich « o | 28, Haret Abon Kedra o - - an Fuirly eledn.
1%l 2| Bl Sonkkor . - | Atfet ¢l Ensari: off Durb el
Bugmnone . o 1345 im
371 8| Muystapla Bey Hamfi | 8, Atlet ol iwll.il L|[1."1-w = 114 Viery dinty,
a8l 4l Fl'Marzouk - .« - | Atfet Murzouk . . b By -
a0l 3| Bl Gaidide -+« | Atlet ol Hanungn el hnnlnln : (Heidd
401 6l Darb of Gamiss « .+ | Bharia ol Saideh Zennb. - ]
41| 71 Bl Babe . . - - | Atfet Hammam of Bale . . L i
43 E EI Alh. . . @ Har !'|- .‘“FI . . = & = - 25 H
43| 9| El Nasreyeh . . Bliarin el Nuseeyeh . i s
T Saction. VL.
M| 1| Bt Kakhyah . < o | 28 Shoris Aldine « « . 253 | Extemnely ikirty.
fn Seetion THEE
5] 1| Bl Sheikun . . < | 30 Charels o] Rakbish - < & 14 Viiry itk
46 2| El Tiloun . . « | 10L Chareh Tiloun = + o 1l
471 3l Saiednh Sekingh s« | Chareh Sofedab Sekinah . . 1=
i8] 4] Darh el Hose . o+ | Chareli Durly ol Hose = 2« & 5
49 81Kl Atnrine .« o« o | Chareh of Abareine <« o . (s
In Sectron LX.
1] Said ol Balie o Sharia Soiedah  off Sharia Mase
oF Aboeka » = 0 s . Tty Viery dlirty,
I Seednone X1
sl 1l Bl Bhatiee -+ o | Charoh Khotive « 0« = o & T
52l 2| Fl Sanurieh e o Ubsreh Saupmel. < & o 158
53 3l ElOunsti - « - = | Charehel Quosti. < <« < . G
541 4| Fl Etpain .- = - Choreh ol Hommanmt . o 14 -
a3 -5l Bl Arbun < Chorely ol Ansareh . - 5 1= -
a6l 6] EI'W uph.u (inlser e |Elml Charel ol Wogha . 5 212 .
o] Gomon) « .«
Total rublish. . . BAHNA
Add 205 for rubbish not stackasd ;
Iying loose in lgiths +» -« 1,4
Total oubio metres, o . b

[ have the honour to be, ete.,

(Sigl) H. L. Frez Parnriok,



— 230 —

(vas Service.

The gas supervision office, previously nunder the orders of the Cairo
Governor, was handed over to my Department in April 1809,

Some instructive statistics are given in Statement No, 1. In 1894,
for reasons purporting to e in the interests of ceonomy, all Gas Ins-
pectors were dismissed and the duty of supervision transferred to the
Police.  The economy realised amounted to ££.298, The dismissed
Inspectors had however levied fines amonnting to £E.325, and thus,
while ensuring the best illumination. had paid their own salaries and
saved ER.52,

The new Police organization levied no fines at all in 1896, 1897,
1598 uud 1899 (to April.)

All this time a staff of clerks was maintained costing £E360 pa.;
carriage  hire for mspectors was allowed and the Government was
muleted during these years in a sum of £1.666 for the upkeep of an
ncdministrative office which, robbed of its ¢xeeutive staff, was ahsolutely
useless. On taking over I at onee reappointed o number of INspectors
at a total of LE. 185 or 50% economy on the original staff.  In eight
months fines to the value of £1.258 were inflioted, so, that while ensur-
ing the maximum of llumination, the inspecting staff paid for its own
upkeep and economisad £1.125 to Government.  The cessation of fines
tor four years was put forward by the Compuny as prima facie evidence
of the lapsing of our fining powers. Tn spite of an adverse opinion
wiven by pur luwyers we have re-introduced and maintained our nghts.
The lighting is now excellent, thanks to the energy of My, Powell in
whose charge 1 have placed the work. '

Our present budget of £E.21.954 should be raised by £E.3,226 to
allow of the establishment of 466 extra necessary lamps.
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Nore ox teE Fircrric Licatize Sverry mv Calgro.

The electric light installation has increased considerably during the
last year, in extent of network as well as in enrrent consumption, and
suceessful endeavours have heen made by the Company to avoid irre-
gularities in the supply and to prevent accidents,

The chief improvement was the laving of nnderground mains and
distribution eables, both of which were overhead at the commeneement
of the undertaking. Considering the high pressure (2,000 volts) in
the mains, this change was absolutely necessary, and had been foreseen
by Government in the authorisation order of December 1897, In the six
month since the completion of the underground network only one general
break-down took place, and the nature of the circimstances from which
it sprang justifies the hope that similar defects will not occur again.

GENERATISG PrANT.

The supply station is situated in the suburb of Bulaq, some 1,500
metres from the centre of supply aren. [Its capucity, which was 800
HP. at the beginning of vear, was to be increased to 1,200 HP., in
order to satisfy the increasing demand for eurrent. It now contains
six wenerating units, ench consisting of a Brown-Boveri alternator driven
directly by & Sulzer horizontal steam engine.

The alternators are—with one exception—of the multipolar type
with fixed armature and rotating field poles, generating single-phase
alternating current with a frequency of forty cyeles per section and a
pressure of 2,000 volts. The switchhoard has been completely changed,
the former wood panels being replaced by an entirely fireproofl construe-
tion in marhle and iron.

NETWORL.

From the supply station the high pressure mains are supported on
strong wooden standards as far as the city, where they are connected
throngh the necessary switches and fuses to the underground network.
From this point two feeders run to two distribution centres, and from
there the high pressure underground mains distribute the corrent o
about sixty transformer stations spread over the whole city.

The mains consist of lesd covered and iron armoured concentric
cables manufactured by the “Soeiété Alsacienne de constructions méc-
niques", Belfort, they are lnid in the ground of the footpaths without
any troughs or conduits at a depth of 60 centimetres,

At the street crossings they are protected by east-iron pipes Tuidl 1
metre under surface of the road.

All high pressure cubles have been carefully tested with a pressore
of 4,000 volts between outer and inner conductor,
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TRANSFORMERS.

The step-down transformers reduce the pressure to 100 volts, they
are, with the exception of some private transformers, installed in brick
houses of 1°30 metre square avea, situated on the footpaths,

DisTRIBUTION, |

The distribution eables are placed nuderground throughout.  The
energy is now exclusively used for private lighting, all the public street
lamps being lit by s, An absolute impediment to the use of the
current for the purpose of motive power was the fact that up to the
present time current was only supplied from sunset to sunrise.  Sines
the beginning of this month (April 1900) however, continuous supply
has been effected. and some motors for lifts, fans, ete., have already
been installed.

PricE,

The charge for eclectric energy is on the metre system at an all-round
rate of 1 frane, per quit.  Thomson-Houston metres are in use,

The following table gives some technical and financial data comparad
with corresponding figures 1894 :—

YAl ENTED,

March Sl =i Mureh 31st 1800
f\)mnr.fl'h'r.w.
Pofasold's & "y & w0 @ @ 1B0ETS 246,234
[?nit.-:]]rer 8 cope lnmps capacity . . . . 3.6 iy
8o lnmps vonnected o o . o L J0,3249 41475
Arc lamps commeeted . . . . . . . (il 17
Maximum sapply demand  « .« « . M8 Kw. 436 Kw,
Capacdbyof plant s ' '« « = & & & 5 Kw. B8 Kw.
Clapntal.
H!qn‘:mif‘ﬂ (total) s « & + = + [Fra :..'* 086.717.57 | = i 109558621
Plant .- . &+ & « & <& o 34 TERAS0H | 220110058514
Mains and miseellaneons. + . , o 1_} 258.181.23 .;"f_ RARASELOR
Hevene,
Total revenue from sapply. <+ o Frs IGO6T2RR 2A6.20L.27
Works costa, (Total) - « . . . . M.I75.00 16181540
317 O A PSR B - S £2 060,26 (E o0 e
ﬂ!] R SRl o T T o I 27420 A7002
Wages . . . . . . . . . A2850.79 W, 119,95
Muintenance . . . . . . o G.138.47 T.938.75
Miscollameouts <« « & w0 & 12.:365.50 2571561
Finrneicel vesilts,
Costof units sald . . . . . . Fr 57 L
Prico charged per unit . . . . 10 11
Percentage of total costs to pross Revenne 57 656 s '

NI



IT MAY HE INTERESTING TO OOMPARE THE MAIN FEATURES OF THE (alno
Bysrem wItH THORE OF 8oME Evnorrax Towxe,

— — =
PRICE PER TSTT

PLANT CAPAGITY. Uk N RN TONS,
s RTINS,
y PoPrLA-
NAME OF Towx, : 2
TAGN . = ”
i Ko, | S G | JnBep | ModeR] iom | Piwir
Ty, L. HE

Uniro: « « . 65NN 30| 2E 00| L147E] — 100 1K
Glasgow . SITOO0 3.555] LIRMMH 156,000 Wl paoa m:::; f :marx

Liverpool . . GO, 6.3000 21000N) 2248880 1421 41 By & L

Manchester. . | 334,000 64601 2120000 216,697 1.661] 50 11
with slldng | molor eomd
seala ) 18,

Berlin . . .| L677,304] 18,348] 610,600 413467 92450 7560 | 20
Humborg . .| 623,552 7808 243600| 156672 1.646] 75 25

Fronkfort a. M. | 2200000 3,120 104,00 114818 LA0S| 7700 | 2520

Henovasy WATER SERVICE.

The total amount of water supplied to this' Serviee in 1880 was
233,810 cubie metres,
The revenue for this year is :—
£E.  Miil.

From private conspmiers + + + 0« + & + « = + 1632 %5
FromGovernment - + o s « w » « « = « =« L0 100

TUM-] - - . EE-Eqn'i:l 3‘."5

The expense for the year as follows :—

LE.
Purchase and laving now pipes: = o L W N 05
Purchase of 30 Frager metress + . & &+ . 107

Totnl . . « BRI LG52 (00
4ross Profit « . . £H. 0891 M5

The ordinary expenses for the year are in excess owing to the high
price of coal. A supplementary ervedit was applied for and granted
for the purpose of covering this extra expense of £E.170.

If the new pipes and water metres had heen charged to capital
neeount, the total gross profit would have been £E.1,308 345 mill.
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On £E. 10,000, & capital which would be ample for a complete water
supply to any town of the size of Helouan, this would give a dividend
of 13 % per annum,

The water is delivered and distributed through a network, the total
length of which is about 23,500 metres,

The water is supplied to the consumers entirely by water metre,
giving (to judge by the absence of complaints) genernl satisfac-
tion—47T0) water metres are at present in use, supplving sbout 520
houses with a population of 5,000,

The price of water per cubic metre is 10 milliemes against 25 mil-
liemes charged by the Water Co. in Cairo. 50 milliernes per month
for rent of water metre is further levied.

This sum includes erecting the metre and all repairs.

The price charged in 1804 was 20 milliemes per enbic metee 100
millions rent of metre per wonth, erection and all repairs being charged
10 CONSHMEr,

Since this service was taken over from the former Administration,
the whole system has been gradually remodelled ; the town is prae-
tically divided into eastern and western halves by Mansour Pasha Street.

The supply to the lower part can be controlled so as to keep an
equal pressure in the eastern or higher half. Each separate strect can
be eut off from supply without affecting the others, and in case of fire,
the whole of the water can be coneentrated in the one street,  All
valves are in good masonry walls with proper cast-iron covers. New
reservoirs have been built of 500 cubie meétres capacity. At the
pumping station, a large new pump and boiler have been erected.

Guizen Axp Guezimen WATER woRks,

These pumps have as usual kept up o regular supply for the tenants

of Finanee land and for road watering. A suggestion put forward by
My, Curtis, of which 1 strongly approve; to supply Gizeh (a town of
13,000 mhabitanes) with drinking water from these pumps, was not
accepted by the Finance Department. I trust the scheme is only post-
poned.
Tf the road to the Pyramids is to be maintained it will be absolutely
necessary to lay pipes and fornish water under pressure; the ﬂxi_ﬂﬁn_:t_r
sukichs are quite inefficient, and the new roud, which cost £E.2,326, is
alrendy showing sign of disintegration consequent on  insufficient
whtering.
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The cost of the pipe system required would be, approximatively for
8 kilometres length, £1.3,500. The upkeep of the pipe system would
be about £20 per annum while the sakiehs require £350. The ECONOMY
capitalised would come to about £8.000. The outlay is therefore quite
justifiable,

Brmaes.,

The Benha old railway bridge has been opened to traffic and supplied
with plank footpaths and o macadam roadway at a cost of £E.236.
The temporary guide rafts constructed by your order have worked
well,  No accidents have been reported.

Englizh Bridge and Kasr-el-Nil Bridge.—A portion of the flooring
is in urgent need of repairs.  Both bridges require painting. A credit
of £2.936 should be added to my budget for this purpose.

Flooring English beldee ... ... .. . 1,544
o EKasr-l-Nil Iﬁrid_un 320
Tl i ovnr aeh i et LN
Puinting both Bradges: . 10 o G ab we aadl S LNE
Pobsl' 0 Gt S i Lany e SR

I hope that this expenditure may be debited against the £E.12,000
paid by the Tramway Company.
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REPORT ON THE SURVEY DEPARTMENT FOR THE YEAR 18949,

Throughout the year the Survey Department formed in 1898, as
desoribed in Jast year's report, has worked as u single Department, s
though, certain changes which will be wentioned, have largely incrensod
the work, it has been possible to cope with this much more efficiently
than would previously have been the case,

The partially completed trisngulation of Gharbia, which had been in Prangubstion

hand during 1898, was stopped since the detail survey there was alveady
far advaneed, mnd the only two trisngulators were employed in the
Fayum. The major trisngulation, consisting of o network of fifty
triangles of from § to 10 kilometres side on the averngre, was mmj—,}pm;]
by the autumm, wid the reduction of these is now in hand, while about
two-thirds of the minor trisngulation in the sume provinee has heen
observed,  This lutter consists of a network of trinngles of abont 2 1o 3
kilometres side, furnishing the fixed points for the theodolite triverses
which in turn provide the points for the detail chain survey.  Thus it
has not been possible with this very small saff of two liriu;tguhuuru to
complete the triangulation of & single provinee of 300,000 feddans
in a year., As wus pointed out last year, this is less than half the ares
unnually required to be surveyed in detil in order to prepure o suffi-
cient number of villages for the Conumission charged with the He-
assessment of the Land Tax: and it is impossible to ensure aceurte
results over large aress il an exact trisngulation: is not available
as u check upon errors which must occur, and which very rupidly
accamulate,

In utilizing the trinngulation of Giza Provines, which was carried out
in 1897 by the approximate methods mentioned in the report for 1898
numerous small discrepancies were found, but it was asually imlmihh:
to determine whether the traverse work or the trhtri;_min;iml

; ; : were in
fault, since the triangalation was not sufficiently accurate.
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Another objection 1o the present method of working by theodolite
traverses without trinngolation that each village |j:iI1E=f traversed sepa-
rately us 4 closed traverse, it frequently happeus that differences oceur
between the boundaries of two neighbouring villages. Each traverse
Laving been corrected a2 o closed traverse, it does nat follow that they
will e absolutely in accordance on a common boundary ; this has now
Deen engired as B as possible, but the checking of common houndaries
canses mnch deluy, which would be avoided if traverses conld be run
hetween fixed trinngulation points,

Though the field work in trisngulaton has been very small inamount
in consequence of the smnll st nvailable, efforts have been made to
prepare s far as possible for an extension of work, as soon as funds
will allow ; the Geodetic Buse measuring apparatus of the pattern known
at the Britnper-Thanez, has been examined, and found on the whole to
be in very good condition.  The bar itself i now in Paris for cleaning
and re-engraving the dividing lines which had been somewhat damaged,
nned the Committee of the International Geodetic Congress have kindly
conserited to allow the bar to be compared with the Internationul Stan-
dards ut the Burean Tnternational des Poids et Mesures, at Sévres,
This work will, it is understood, be undertaken in the course of the
year 1000, and the bar should be in Egypt again by the end of that
yenr.

The three Targe Geodetie theodolites by the same maker, Briinuner,
have been for the last cighteen vears at the Observatory, but, thouglh
originally first-class nstroments, they have been so neglected in the
JHb=t that the necessary n-ln{im are c-«ustly bo carry ont.

Besides these, all the theodolites constructed by well-known firms
which were Iving in the Ministry stores and were 1o large to be nseful
to Irrigation and Tanzim Engineers, such as 12 ineh, 10 inch, and
8 inch, theodolites, have been repaired and cleaned by the makers and
are now ready for use whenever the necessary personnel can be pro-
vided for more extensive triangulation work, -

E-L-'reuw“_ L At the commencement of 1899 the Revenue Survey was being
Burvey, I ! & ¥ fx - . = I " F
wsenied, | cavried on by five Taftishes which were working in the following
Merkoses :—
No. 1l ;"s:,‘:;t mmd 38l - e i e o e
No, 2 in Giznand Bmlaba . . . . . | Laiza Mudiria.

No. '3 in Tolkha and Shorbin - & . . G harhin Mudieia.
Noo 4 in Ashwmn. .« . o . . . Menofin Mudiria.
Nao fm el W 5 atd Kmalh Menutia Madiria,
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The total new arvea surveyed during the year by the above Tuftishes
was a8 follows:—

Fud I

J ST T T L ST.0L foddans,
VDR vy o ) ow el Bl tee i Tal aeiilms s0d4a =
i, e SR 1 o0
e S pTRCORE TS e G e R a7.50 3
Dy R s1F (el ] (o Tl B SL.B1T

Tofls o < S6R3265 Feddams,

The total in 1898 was 948,000 fedduns.

This very large difference is due principally to o radical chunge wlicl
was made during the year in the procedure followed in making up the
village registers.

After the maps of a village have been made and also the Daftar-el-
Messalia, (which is essentially a detailed index to the map,) the next
document of importance is the Mizzania in which all the areas of luul
in the village belonging to one owner are collected together to form
the total aven owned by him, and on which he pays tax, and this towml
is compared with that previously recorded against him in the books of
the Mudiria,

From the date of survey this tax js raised or lowered according as
the aren is found to be greater or less than that previously recorded.

All work connected with the preparation of this Mizzanin and the
determination of the deficits or excesses of uren, was carried out by the
Government Lands Department of the Mmistry of Finance, but when
the Re-aasessment of Land Tax commenced, this extr step in the proce-
dure wns found to lead to o considerable logs of time, and from st
June, 1809, the Survey Deparoment was ordered o complete also the
Mizzania of each village and to teansmit the whole series of 1],
registers, and documents, direct to the Revenue Department of the
Finanee Ministry,

This threw a large increase of work on the staff of the Taftishes of
the Survey Dopartment in doubiling the amount of records in each
village to be prepared ; but besides this there were a very large number
of villages (326) which had been completed ander the old system, and
passed to the Government Lands Department for settlement, but which
this Department hid not bevn able to finish,

All these were returned to the Survey Department to revise, bring
up to date and complete.

In Egypt where small plots of land, and even fractions of these, are
constantly chinnging hands the revision of a village register after one or
two vears necessitates nlterations in about half the entries, and this
will ;hu“- the amount of extrn work thrown oh the Nurvey this yiear,
thus sccounting for the small amount of field work executed.
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The following table gives the uren received hack for completion Frons
the Government Lands Department together with the years in which
the field survey wis done and forwarded to them :—

A _ Toraxr,
Yian Provines Viikmsus, 3 h:“"'
A B feddane. Villages. Aren :l:
1885 | Bohers . S5l s 3 27800 3 7,804
1807 Bohergss & 5 o L . 4 T.024 —_ —
IR97 |'Shnrain. o 0 w0 e s a3 0,763 i} 17247
ISR |'Gaarbinl “ 5 ¢ e A5 497 A6l — —
T4 Behern. &0 & . 2R 14021 233 HTL.5%0
| Gharbin: .« = % 55 s I 18177 o Lt}
o8 1Bkheras v = & . & H 17,800 Gt | 171,567
Tolals: & az20 TES. 253

or more than three gquarters of a million feddans,

To deal with thizs mass of revision the 5th Taftish mnder Ahmed
Effendi Tewfiq took up this work exelusively, censing work in Merkas
Tala, Mudirin Menufia, where forty-one villages had been commnienced
in the first five months of the year,

Fifty =ubordinate employés, register writers, ete., were transforred
from the Govermuoent Lands Department for this work, but no Enui-
neers or ]llﬁIH:('.H.rrn-'-.

By the end of 1898 the following amonnt of revision had been

1 II HiE i —

Muninia Yillages. Fedaduna.
Bebora's s - i o . 43 11608
Blisrolns o » o+ = - @ 0. 78S
Ghirbin « .+ « % . il 1A%
114 J67.812

leaving about 210 wvitlages and 417,000 feddans to be dealt with.
These represent the greater part of Gharbia, where the land is greatly
suhdivided,

Ae the Re-nssessment Commissions have boen rapidly  pushing on
their work in Beliern and Sharqia, it was neeessary at the end of 1894
o add the 1st Taftish onder Mr. G. W, Fruser to the 3th Taftish, in
order to proceed more rapidly with the pevision and to complete it if
possible i 1900,
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" Up to the 31st December, 1890, the survey of villages stood as

follows :—
Mg Nab Awaiting Under Rt bo oy
i ] commencaid, FOTIEion. arvey. Pl L
Behara « .« . & - — R 308 36
Hh"f“ - - - - — B :! H’ST :{5,[}
Ghlr ii.l " . . - 2,‘1 lEI:l. ‘I”l_j !RH Hm
Gizg's « « « a7 — 124 = 156
Menufin . . . . 50 P 78 e 187

During the past vear the Ministey of Finanee granted the necessary suevey offios,

funds to build new Offices for the Survey Depurtment ar Giza, where
the whole of the persounel of the Central Office could b necomodnted,
and where maps and dociments conld be safely stored, while greater
facilities for the instruction of enginesrs wnd surveyors conld be enjoyed
than in the middle of Cairo.

The buildings were completed by the end of October, and during
November and Decemnber the whole staff were transferred there.

Accomodation is provided for the clerical stalf, sund the personnel of
the drawing and printing offices, while for the present also the two
Taftishes, 1st and Sth, which are engaged upon the revision of the land
registers received from the Government Lands Depurtment, also work
in the same building.

The total number at present working in the Survey Offices at (Giza
15 225 employés,

The Map and Record Room, which has been placed in charge of
Robert Bev, now renders it possible to have the whole of the maps and
documents of the Public Works Ministey which relate o Survey
matters properly registered and stored in one place of seenrity.

Both for convemience of reference and for facility of publication
this will be great gnin. while the original maps themselves can be better
taken care of, und many of these are alrendy in a very torn and damaged
state.

A large room iz allotted to the technieal stores and emmp equipment
of the Department which can now for the first time be properly

arranged.

The Drawing and Lithogruphing Office under Ravon Bey, charged
with the reproduction of maps, has been quite unnble to cope with the
very large wmount of extra work which the tmnsfer of the Revenue
Survey and the printing of village maps has thrown upon it.

Drawing
iffinm.
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‘Since, however, the return of 326 villages for revision, as explained
above, has postponed the date of their final transmission to the Finance
Ministry, the Dmwing Office was able to et through the greater part
of the year without any consideruble arrears wecumulating, but by
November und December these began to be felt and in 1900 they will
he unavoidable with the present personnel, and the methods employed.

Fimds have been granted to provide buildings for pho phic
reproduetion of maps, but this cannot be ready till 1901 at the earliest,
and not till then therefore will it be possible to commence the printing
of distriet maps on a seale o545 which are very nrgently required by
the Irrigation Cirveles,

The work of printing village maps was commenced during the year
and thirty villages were printed before December.  This work is now well
in hand and is being pushed on rapidly. The whole of the village
maps of Menufia and Giza Mudirias will be printed,

Until November the working hours were 8,15 a.m. to 1,15 p.an. or five
hours daily, which delays in commencing work, preparing colours, ete,,
probubly reduced to u little over four hours per diem ; it has therefore
hecome necessary to work longer hours, viz., 830 w.m. to 4 p.m. with
one hour's rest from 12 to 1 P in winter, and from 7 a.m. to 12,45 .
n Summer.

This has enabled a much larger amount of work to be completed.

The total income from the sale of printed maps, tracings, books, ste.,
was as follows :—

£E, DMill.
« < & = « » « 145 TBR
. o @ e e BRESE

Total « < « £E 420
showing an increase of £F.134 on the amount collected in 1898,
but this sum will be la raely increased when it becomes more generally
known that maps and extects from them are obtainable.
In November 1899, Mr. F. Diemer was appointed Agent for the sale
of tnaps and publications of the Public Works Ministry in' Cairo,

For printed maps -
Tracings, books, ste.

Hitherto the seale on which the Revenue Survey maps have been
wade has been 4 Jo, but this has been found to be too small, and in
Future 7 will be employed.

Land in Egypt is very much subdivided, and many of the plots in
avillage consist of long strips of land from 5 to 10 metres wide only.
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Rince a qirat and a sahm on the g5y scale are represented by 10-9
and 0°46 square millimetres respectively, it is impossible to show the
areas of the small plots with the necessary accuracy,

It is naturally the number of these small plots which take up the
time occupied by the Survey, since the entries in the village registers
ingrease in proportion.

Days required for a survey of a village consisting of 2,500 feddans
from the work of 1899 were :—

M. Hovords Tatnl dnye

HIRT 2047 2057

Recent changes in the village registers have reduced this figure 1o
275 days, but even taking this, the average out-turn of a Taftisl ar
present will not exeeed on the average 80,000 foddunus o year.

Up to 315t December, 1899, the total village area surveyed :—

Surveved I‘T- 31290 . ¢ . L . o« G 2530000 feddans
Leaving to be sprveyed about. « o o« o o« o T2 5
Estimated total in Boypt <« 6,718,000 feddans,

The Abhassin Observatory was transferped from the Ministey of
Public Instruetion to that of Public Works in Felnruary, 1899, and was
attached to the Survey Department.  During this yvear most of the
mstruments have been cleaned, repaired, or replaced by new ones, hut
the hours of ohservation, viz : every three hours throughout the twenty-
fonr, were continued although the results were not altogether satisfue-
tory. In the meantime self-registering thermometers and o selfre.
gistering anemometer were put up, and a recording harometer ordered
in order to he able to commence continnons Meteorological records in
1900,  OF these the barometer had not arrived by the end of the year,
but the others were in order and working. A Milne's Seismogrph
for recording earth tremors, which had been purchased by the Ministey
of Public Instruction in 1808, was also installed, and worked well s
soon as a few difficulties which arose at first had been overcome.  One
of the Observatory clocks was taken to England last year for cleaning
and to have electric contucts fitted to it. By the kind permission of
the Astronomer Royal it was tried at Greenwich '{.'I'I:'ﬂl.*h'umr}'. anl,
being found satisfactory, was returned to Eoypt and mounted o= o
standard mean time cloek in the Observatory. By the eommencement
af Jannmnary, 1900, it was in order and was sutomatically transmitting
hourly signals to the Ezbekin Central Telegmph Office, so that sinee
that date the Observatory has been in a position to drop time balls at

Abluigeinh

Obwarvatory,
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Port-Said, Alexandria, ete., as so6m as the necessary tconnections are made
by the Telegraph Administration. The whole of these instruments
have been in the charge of Mr. E. B, H. Wade, M.A., who has taken
great pains with their installation and adjustment, and who has also,
since the illness of Thrahim Bey Esmatt, the Chief Observer, in Decemn-
ber, had the whole charge and direction of the staff, ete.,

Chemiaal During the year Mr. A. Lucas, the analyst, hus examined 122 sam-
- Ples consisting principally of rocks and ores collected by the (reologicl
Survey, and of building materials received from the Tanzim Depart-
ment. A small laboratory has been built and fitted up near the
Ministry of Pablic Works, and was tuken over at the énd of the year.
The experience already guined shows that there is alinost more work
than can be dealt with. and already samples besing received from all
Administrations of the Ministry, '
Now that a well equuipped laboratory is available, this work can now
he more quickly satisfactorily dealt with.

§ imicnl During 1889, four survey parties have been in the field continuously

i for four months.  During that time two parties were engaged on the
Peninsula of Sinai, while the other two were at work in the Fayum
andl different parts of the Nile Valley.

Tn Sinai the part to the west of the watershed has been surveyed by
Mr. Barron frow its most southerly point, Rasx Mohammed, to the
excarprent of Jebel el Tih and north to Suez. During the work many
interesting fucts have been collected which throw light on the earth
movements which have given rise to the peninsula.

The iron and mangunese ore deposits which were known to oteur in
Wadi Nash have been examined, and their distribution shown to be
much greater than was previously supposed.  Several samples of these
ores have already been analysed, the best of them yielding 98% Fe, 0,
while others contain varying proportions of manganese and iron oxides.

The turquoise mines at Maghara were also specially examined and
reporfed.

The eastern hall of Sinai has been completely mapped from Ras
Mohsmmed up to the 29th parallel of latitude. This hitherto little
known district has heen completely surveyed topographically and geolo-
wically and as result of this, some remarkable “rift-valleys” have been
shown to exist more or less parallel with that of the Jordan- Agaba
depression.

Grood irom ome exists townrds the centre of the peninsula, but the
conditions are unfavourable for working it.



In the Nile Valley and Fayum the work has been poshed forward
rapidly, and the whole of the ¢liff round the Fuyum has heen mapped
by Mr. Beadnell, as well as the Wadis Moela and Rayan.  In addition
the cliff on the west side of the Nile Valley has been surveyed from
the Faynm southward as far Assiut; and the eastern cliff including
Wadi Assiut and others from Fl Masbda to Qina.

The Nile Valley has also been mapped in detail on a seale of yylyy
from Assuan to Korosko iy Dr. Ball, but early in the year the party
at work at this point, was recalled to Shellal to make detailed geological
survey of the first cataract on the same scale, which was finished
enrly in 1900,

Du.rmg the season about 180 field maps have been added 1o the
eollection, all of which (except those of the Catarnet and up to Korosko)
are on a seale of 5bq.

The fifth geological purty has heen statioped in Cairo, and was enga-
ged in arranging the collection of fossils in Kasr el Aini.  Exeept for

mme or two short exenrsions thiz party was not in the field.

At the end of June Dr. Blanckenhorn, who represented this party,
resigned, and his post las mot been filled.

Over 3,000 specimens have been added to the eollection during the
vear, some of which are of great interest.

H. G. LYONS.
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TECHNICAL DEPARTMENT-

Yrarny Reporr, 1899,

In my last vear's report mention was made of the disadvantageous Sweam engive

position in which this Service was placed with regard to its intrieate
and perplexing laws, and of the Mixed Commission which was formed
about the latter end of 1898 for the purpose of enquiring into this
(question,

This Commission, after carefully going into the matter and examin-
ing every point under dispute, advised the sbolition of the existing
laws amd the introduction of new ones. A draft of a new set of
resrulitions was therefore submitted to this Commission and approved
by every one of its members.

The Ministry lost no time in taking the necessary steps to carry ont
this decision, and the proposed law has already passed through the
Legislutive Committee, the Legislative Council, and Coaneil of Ministers,
It remains only for it to be ratified by the Mixed Court of Appeal to
puss as law applicable to both native and foreign subjects.

The delay caused by this procedure could not be helped lut, it is
much to be deplored, for the Service had to carry out its work during
all the year under the same unfavoursble conditions as the year before,
and consequently lost more prestige and power than was desirble.

The result of the year’s work aunder these chrcumestances was as
follows :—

169 roksas were granted, of which 16 were for gns and oil engines,

147 hoilers were examined and tested, 109 were given the eerti-
ficate and allowed to work, and 32 were found unsatisfac-
tory and were not allowed to work.

6 oil engines and 6 irrigation and Hoor-mill engine boilers

were also examined and passed.

918 wisits of inspection were made to these boilers,

Most of this inspection was at request of the owners.

The boilers inzpected were only those newly Heeneed.

No forcible inspection conld be mnde during the year, for all legal
getions ngainst steam nsers being stopped by the advice of the

service
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Contentieux, the Serviee had uo power left to enforce its control. 1
shonld however mention that, a few eases of contravention for want of
Rokhsas were made by the police without onr knowledge ; but whether
these cases were for failing to have Rokhsas for the industries, or
Rokhsas for the engines, [ eannot with certainty say, but I presume it
was the latter, from the faet of some complaints coming o me against
the’ action of the police, and also from the Judgmentz given by the
courts being sent to the Technical Service for information. These
judgments were as follows :—

QeI 5 L O Wy L5 acquitals,
36 cases from Mixed Courts . . |, { 31 4 fow pi finia.
J’ 2 acquitals,
6 cases from Native Courts | - +4 2 a few piastres fine,
l 2 stoppage of engine,

Had it not been for this interference of the police the small member
of demands for Rokhsas would most likely lave begn still reduced,
for the Service would have been left entirely dependent on the will of
the stemm engine owners, very few of whom knew that what the
Service was doing was really in their own interests. This ignorance
is shown not only by natives but also by many FEuropeans who own
large establishments, and who should know better. Some of the boilers
in these establishments are in such a bad state that it can hardly be
wondered at when explosions take pluce—it is only marvellous that
there are so few.

As an example of this ignorance nnd neglect T will quote the
following case, taken from Mr. Cruwley’s report, in his own words =

“1 have found some large firms working their boilers in o very
unsatisfactory and even dangerous state,

“Une instance would, T think, be interesting. A firm at Mansourah
I found working two boilers of lavge dinmeter which were huilt in 1871
bo supply steam to an ordinary one-cylinder engine, as this engine did
not prove economienl they compounded the engine by adding another
eylinder, and continned to work the same boilers, now twenty-eight
years, old at 100 Ibs. on the square incl. 1 found also that the sufety-
valves were loaded above that pressure,”

IT these engines were compounded, new boilers should have been
procured, the old boilers being thirty years old could not be considersd
safe to work even at the lower prissure they were originally built for.

This is only one instance of many which, if vigurous inspection were
carried out, would certainly be clenred away, and many valuable lives
saved,
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Of these old boilers three exploded during the year 1899, one in a
workshop at Zaguzig, and two in irrigation pumping stations.

The one at Zaguzig occarred on the morning of the 29th May, in the
workshop of M. Marius, the Vice-Consul of France at that town. It
was a vertical boiler about thirty years old, emploved to supply steam
to & =mull engine in the workshop,

The eause of the explosion was exeessive corrosion which had eaten
away the plates and stays, extra pressure, and anpardonable negleet.
The fireman was dangeronsly wounded by the force of the explosion,
and suceumbed the next day to the injuries he received,

The other two explosions have occurred through similar causes, and
it need only be said that four were killed by one, and two by the other.

Mr. Crawley and his staff of Engineers and clerks have done their
best to carry on the work of the serviee during the year with great
skill and perseverance, and deserve high eredit for the result they have
accomplished under the most trying circumstances in which they were

placed.

35 Rokhsas for irrigation fixed engines were delivered during the Lerigution
year 1899 as aguinst 47 in 1898, The number of Rokhsas sinctioned ™
to the end of 1898 being T46, the total number to the end of 1899 will
be 781.  Of this total 39 are cancelled and 742 vemain effective,  Their
distribation is shown as follows:—

Caniellel,  [Eivenin IRE9 ) Effective to end 1550,

151': ‘!'i.l."l."ll'" - ] s - - . I: '.I' 2“4
d P Al ml e e 13 b 285
Pl W R O w S 1 2 a7
-lth . . ® H a ® - - J 3 127
el G . ) ) i = 3 L]
Ghuiren Directorate S 1 — 9

Total . . a0 35 T2

The foes received for the 85 new Rokhsas were £E.325.

In may last report T mentioned that the Rokhsas for quarries given erri-u'
by the service were of two kinds—old ones which entitled the owners
to work the quarries for life, and new ones which limited the time to
ten years—and that the total number remaining of each kind to the
end of 1898 was—

Uhl Hﬂkhﬁufl L] - . i w @ W - - - » = - - - ]_;m
OGN, By B AT e e e e, e e v« AR5

Total . . 621

TR RN R
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lu 1899, 18 old Rokhsas were cancelled ; 14 by the death of the
owners, 2 by the request of the Antiquity Service, and 2 in exchange
for new Rokhsas. Thus 138 remain,

From the 463 new oues 21 were also cancelled ; 20 by expiration of
time, and one by exchange.

Adding 45 new Rokhsas (including the two exchanges) delivered
this year to the remaining 444, the number of new Rokhsas to the end
of 1809, comes o 489, and the total number now in handwill thus be :—

Lljhi “{lkhﬂ-ii-?‘- . Y PR - - - - - = - .m . s = I;H
Niow Hokhagbe “oc oo 0 i oal Tp aom mocd g ke b e cgRY

Tutﬂl - - -ﬁi—?

Adding the 62 cancelled during the last two years it will be seen
that the total number issued is GR9.

The collection of Gypsnm (Plaster of Pariz) from the top of the
Mokattam was formerly allowed without Rokhsas. This is now stopped
andl the space between Cairo and Helwan was in 1899 dividéd into three
zones, and put up for adjudication as is done with ordinary quarries.
The vesult of the adjudication was that one took o Rokhsu for two zones
ani another took a Rokhsa for the thind ; the fees for the two Rokhsas
came to L1880, the term being restricted to five vears instead of ten.

The fees received for the other 43 new Rokhsas were £F.909.200
mill..  The total received for the 45 given during the year will thus
be £1.1,789.200 mill.

The stores porchased and entéred in the Ministry’s Central Stores
during the vear 1894, cost £E.1,051.632 mill.  OF this sum, £E.917 457
mill, was for technical instruments and campequipments, and £E. 134175
mill. for office furniture.  The details of the above are shown in the
following statement :—

Tochnien! Tnstwments wd Matprvals.

L£E, Mill, £E, Mill,
Purelmsiv] from Bngland - &+ &+« o o M7 86D
Franoe = & e o o o s s 49 148

Grormany « 11 760

Bwizerland « . . & = : : J0 0
Egypts ' = & =08 & a0 4 2904y

-
-
-
*
Ll

— 8 242
Mijade h'. War Ofide: & 5 5 & o o arce = o0n '(OBE
Ly J!'Lr‘-III].EI] - . - . . . a2 H;T
Watering aml "u-:nln"mu Berviee . . 1 1Rz
— Y 215

Totwl . . EBE.SIT 457
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Chfice Furniture,

£E. Mill

Brought forvard, « o 017 417
£H. Mill,
Maie by Arsenal . . R L
x Gruizeh pnd lrh-:zlrelj ":\ uter Service . 6 154
FPuorehased in Cairo S = B 721
— 13 175
Grend Total., . o L£H.1.051 632

The value of the articles delivered from the Stores was £E.1,691.635
mill,, distributed az follows:—

lrrigation Bervices
Building and Tanzim

Admmistrative Bervies .

Technieal Berviee .
Antiquity Service .
Survey epartiment
Reservoir Bervice .

The work of the Technical Service

statement

-
-
®

LE. Mill.

s » « = uBTT 56D

= « -y w009 TBA

R S T S S R

< v e @ g o cOBT BR2
B e BE M 1 oL
Lo A et Dol R TR

A e e “ Gl (i

Total . LE.ILA1 635

Burean is shown in the following central
buresu,

Ordars to
Yiean, Lun’r:-_:lf::lf!rﬂh : Ilrrli';ir;ll.:ih‘l"“' flll't‘;‘;“:féﬁ]u Toratw.

af wiork:
o § 1898 2448 [,644 A3 4,735
European Office , | {30q 2017 1320 580 34926
15498 gjua I 2 443 - 5,82
1850 2550 2 O87 — 3,187
Arabic Offiee. . Ol
) 1384 — — (]
12599 — - . 627

I have much pleasure in stating that every one of the staff has done

his duty to may entire satislaction.

The total output of the Arsenal im 1899 came to £1.23.285.
this amount, the value of the work exeented for the different branches

() Arsaunl and

of the Public Works Ministry, including the cost of repairing the boats

0



— 306 —

and maintaining the Arsenal plant, amounted to £E.18,987 ; other
trovernment Depurtments ordered work to the value of £E.671; the
Army of Ocenpation to £E316, and private individoals to £F.808.
The halance, amounting to £E.8,111, represents cost of fuel. nil and
sundry stores.

The sum of £E.18,287, being the value of work executed for Pablic
Works Ministry, was distributed as follows :—

P
[rrigation Cireles, Upper and Lower Egypt . . . . . . 4,085
HRezervoirs Service. I R T R T
State Buildings and Tanzim Serviee . . . . . . . . 3,320
Survey, Administrative and other Serviees . . . . . . 950
Repairs to Steamers and maintenanee of plant 3,170

—

Total. . , LE:18,2587

The Irrigation Uircles were chiefly sapplied with steel pipes, east-
iron grooves, and regulating timbers,

308 tons of steel pipes were made for the st and 2nd Circles at the
value of £E.4.501, meluding freight, or at the rate of £F.14.85 per
ton.  In the previons year the rate had heen reduced to £E.13.3 per
ton, but considering that in 1898 steel plates were bought at £I.8.500
and in 1890 at LE.10 per ton, it will be seen that in spite of the higher
price of fuel the Arsenal hud kept the reduced rate of work the aane
in the two vears, the difference in the rates charged being solely due
to incrense in cost of muterial.

289 tons of east-iron grooves for regulators were supplied at the cost
of £E.2,864, and 1,903 timbers for the same at £E.1.207. The rate
per ton of grooves came to £E.9.87 or £F.0.87 more than the Vear
before, owing to the increase in the price of metal.

The Reservoir Service ordered 135 tons of cast-iron piles to be sup-
plied within a very short time, and the Arsenal foundry not heing able
to turn out this quantity in the given time, 1 had to ask the help of
Cook's factory, which supplied me with about 43 tous at the rate of
LE12 per ton. We charged for the quantity we made only £E.10
per ton, although many of the men had to work overtime.

The work ondered by the Building and Tanzim Serviee was of the
same natire as before, the demand being chiefly for making and repairing
carts.  The quantity was much less this year than the year before, its
vilue amomnting to £E.3,320 in 1899 as agninst £1.4,687 in 1898,
OFf this nmount LE.846.78 was the cost of 86 new carts of different
descriptions, the rest being charges for repairs and work of various

kinds.
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The work executed for the other branches of the M inistry was mostly
cabinet work for office furniture or instrument repairs. Tt was follows :—

L,
Suevey Department - & o ¢ o L o o0 o4 W a . 335
Administrative Serviee . , . . . I Mmoo BT e d 316
Rachndenl Bervice « « « o« . « . o v e v e w e 44
L P e ST PE - S v S PR (s b

Total. . . £E950

All the hoats were thoroughly overhauled and repaired with the
exception of the *Bulac,” which was almost renewed the year hefore.

A new hull was built for the “Meris" and her engines and boiler
were well repaired.. She was given & wider beam, and her eabins and
deck were rearranged =0 as to make her a more serviceable boat.

The Police boat **Seout™ was bought from the Ministry of the Interior
for £E.700, paid ont of the Technical Service Budget, and as she was
m the most dilapidated condition and almost in o sinking state, she was
immediately taken in hand and put under general repairs. Her hull
was partly renewed and her engines and boiler were in good working
order, and 1 hope she will be ready this season to do daty in place of
the “Messir,” which is very expensive on account of her great coal
consumption, burning nearly 13 kantars per hour, whereas these siall
boats burn only from 2} to 3 kantars per hour,  The “Messie™ will he
kept for extraordinary commissions.

As the Service was short of small barges, which are very handy for
the transport of material and finished work, two were ondered to le
made in the Arsenal, one is finished and is now doing good serviee, the
other is still under construction.

In the Arsenal, o new sawing machine and o new roller were erpeted
in the fitting shop, some of the existing machines were overhauled and
put in order; the dredger was repaired and a quantity of mud was
cleared from onder the Arsenal crune ; some new tools were made for
the Arsenal Store, some gas-pipes laid, and o new office was built for
the use of the clerks.

The materials bought for the Arsenal during the year came 1o
£F.14,130; of this amount, £E.4,730 worth was ordered from Europa
and £1.9,400 from local merchants,

The total paid for labour during the year was £1.5.140. Tam glad
to sav that the Arsenal is keeping up to its standard of effiviency, The
liriae; charged were a little higher tl1i.-'r: year thim the vear before, but
taking into account the great ncrease in the price of materials and fuel,
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which in some cases reached 30 or even 40%, it will be seen that the
Arsenal lus actually effected some economy, and there is OVEry refson
to hope for still further i improvement in this direction.

At present the workshops answer all our requirements and there is no
necessity for increasing them unless ealled upon by pressure of work,
The roofs ara getting dilupidated and require extensive repairs. | hope
to be able to rln at least o part of them this vear.

In conelusion, T eannot hut express 1y satisfaction with the state of
the work turned out by the Arsenal, for which great praise is due to
Mr. Curtis, the Chief hntruu-t-r and to his staff,

M. ANIS,
Chigf of Technical Department.
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RAPPORT SUR LE SERVICE DES ANTIQUITES,

A 8. E. le Ministre des Travausr Pullics.

Moxsigre LE MINISTRE,

Remis & ln téte du Service des Antiquités au mois de novembre 1809,
le rapport que vous me demandez de vous présenter ne peut étre i
trés étudié, ni trés complet, Je me bornerai i vous indiquer brigvement
les changements survenus dans le personnel, 1'état des recettes et
des dépenses, les principaux travaux exdeutés nu cours de cette année
par l'ardre de mon prédécesseur, ou par le mien.

I. — Personnel.

Les changements suivants sont survenus dans le personnel encacré :

1o M. Loret, directenr générul, démissionnaire le 17 novembre, a éte
remplacé dans ses fonctions, i la méme date, par M. Maspero, déji
directenr de 1881 & 188G;

2* M. Quibell, attaché au catalogue, 4 été nomme inspecteur général,
i partir du 1" novembre 1890 : M. Howard Carter, engmgé i ln méme
date, aux mémes fonetions, n'a pris definifivement son rang qn'an
1 Janvier 1900 :

3% Youssef Ahmed Tl Saidi o #té nomme inspectenr 4 Louxor. le
1 février 1800 ;

4* M. Sobhi Avif, inspectenr de premiére classe, attaché jusqu'slors
A la Direction centrale, & été nommé nspecteur & Dendérab, & partir
du 17 décembre 1899 ; -

De plus, un certain nombre d'employes ont bénéficie an 17 janvier
1899 d'angmentations plus ou moins fortes i leur traitement :

L.E. MilL

MM. Duressy. conservateursudjoint = -+ . « 2 000 pur mois.
Ahmed hl‘\' Kuminl, conservatour-adjoint .« 2 (00
Alexandre Barsunti, conservateur-restanratenr 1 500
Mohammed Mahmoud, inspecteur ' Edfou. 1 000

Lo

"
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La Commission du catalogue a été renonvelde presque entierement.

M. le D Borchardt, démissionnaire le 1= septemhbre 1899, n été rem-
place le 26 octobre par M. le D" Schiifer, de Berlin,

M. le IF Reisner (américain) st démissionnaire da 17 novembre 1899
en prevision de s démission, on avait engage, le 17 cctobre, M, le
[ Lange, de Copenhague,

M. Chassinat, démissionnaire le 1* novembre 1899, a été remplace
le méme jour par M. Lacar, memhre de 1'Tnstitut Archéologique
frangais,

Enfin M. Quibell, démissionnaire le 17 novembre 1899, n'était pas
remplacé encore, i la date du 31 décembre.

Le Comité demeurnit done composé comme il st :

MM. de Bissing (allemand),
Schiifer (allemand),
Lacan (francais),

X (anglais),
Lange (daneis).

II. — Recettes et dépenses.

Le budget pour 1899 comprensit an sous-chapitre 2. dépenses
générales, la somme suivante :

LE.
Art. 1, — Bervice des fouilles ot acquisitions pour le Musde. . 1,800
Art, 3. — Frais de transport et de vmdaw-_mrrnl e et e o2
Art. & — Menns Frais a0 LEn ekl ee ey 200

Total. . . LE. 23532

Le comptes divers ouverts pour le bénéfice du serviee et dont les
revenus lui demearent aog s : l'."ump!f touristes, Entrées du Musée,
Ventes d’objets antigues, ont fourni les recottes suivantes :

LE. Mill.
" ! | Bolde restant an 30 juin 1898 ., . . . 1491 382
" Tonristos's § Recattes du 10 juiliot 1898 s 30 juin 1899 2,600 400

Total . . LE. 4100 982

‘ e e a w46 100
. - & oy 386 TOO

2" Entrées du Musée. . . .
" Halle de vonte.
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L dépenses effectuies sur ces ressources diverses se sont reparties
ecomme il =uit:

1° Comrre Fovinoes.

L.E. Mil.
Lovers des mugasins oo Sorviee des Antiquités .+ o« « 24 000
Salaires des gaffirs eéguliers . . . . . . « - . . 24 370
Transport d'ean et passage dn Nil pour le compte de 'Tns-

pectanr deGoornoh "= 2 & & & e w e = o e c2L SN
T « s« = a2 793
Rémiorgquenr  « & & o 0 @ 0 woe o= ow o w . e 133 195
Fonilles i Sakkaroh (Loret) «+ « & &« « & « + = 450 495
. Sakkarnh (Mospora) . =« .« .+ . . . TH BIG

= Mit Rahinely (Loret) . = & 5 @ s 4 & & 5260

5 Mit Bolineh (Mosporo) « « « « « . - 4. 880

S i‘-h:l'd‘lt" ‘I.Il.ll"i't} - N . . N . s - . - 3 910

i Abydos (Maspero), o s 2 & o - & g & S 600

o Bitan ol Molowk (Loret). . . . « o« o o« #6158 435

& feall) « « = & = +« » « 4 750

-~ (chivara)e o s = " W oa . & 305

Bl Hawawiche.. . . A R Tl T i 600
D&mu—u . @ e T TR T - - & . - - 5 22“
Dulul“ll'. B. E. . ' . a ® - = . . . - - - 5 GI8
A.{‘-hﬂt"l- - . - - L . - . " ® - ® ® ® - ® 2 -'-'-qu"_l

LG22 347
Transfuet du Uongte fouilles sur Feaiz de déplacoment o 200 (00

—_—

Tl.ltﬂ] & . - -L-.E- 1.532 R‘IT

Les 22 L.E. 347 will. d'exeddant ont été réglées en janvier 1900
sur de budget nouvensu.

2 Cosyres TornrsTes, pr 1™ sommugr 1898 av 30 suis 1899,

L.E. Mill.

Eﬂm UI]_IIHI - - » & . . - - - - & ? m
d.Eﬂu.p - - - ] L] & & i - - - lﬁ 14‘“
BOUXOr « o+ + = & 5 & = 5 w ‘= 2T B0
m - - ® - - - - - - - - ltr'-’:'!l ﬁﬂ:
Hf:‘dinﬂt- 1 = & ® " - - = ® a = 'I.L'l Im“
Biban el Molouk . « < « « = = .« - a8 B4R
Abydoe . & « + & o 0 e el e el L 2 MM
G‘iﬂ{th - a & - . . . . - * - 0 - E ":“l
Divers. . + & 4+ 2 s ¢ = @ & 4 s B 098
Appointements des gardiens .« - . 1,314 958

LE. 3433 360

i, retranchies de la recette totmle. o LE. 4100 082
indiquée plns linot laissaiont & Lo
date din 30 juin B9 meolde de . < . . . . . . LK. 667 632
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3 RESULTATS DES FOUILLES ET TRAVATX.

Les travaux ont été concentrés cette année sar quatre points prinei-

poux, Karuak, Biban el Molouk, Médinet-Habou, Sakkaral.

1" Karnak. — M. Legrain a continué les travaux de consolidation
des colonmes de la salle hypostyle de Karnak. La colonne penchée avait
été démontée, puis réédifide en partie et trois autres colonmes étajent
en pleine reconstruction, lorsgue, le 8 oetobre 1899, pour des raisons
encore abseures, onze colonnes s'éeroulérent an milien du his-coté nord
de la salle, A In suite dime enquéte spéciale qui déchurgen le Service
de toute responsabilité dans la catastrophe, M. Legrain fur renvoyeé sur
les Tieux e, des le 15 décembre, les travanx de déblaiement commen-
ctrent sur une somme de 250 L. empruntée en avanee an budget des
fouilles pour 1900. Pendant T'été de 1899, M. Legrain découyrit et
déblays dans la grande enceinte, le long du mur est, su nord de la
grande porte de Nectaného, un temple d'Osiris, construit par less ouve-
rains de la xx11° et de la xxm1” dynastie. Une monographie de ce temple

“a para dans le Recuedl des 1 ravaue, t. xxii, 1. 1-3.

20 Biban o Molouk. — M. Lovet u continué les vecherches il
avait entreprises dans la vallée des rois su cours de 'année précédente.
Il & opéré des sondages le long des rochers, au voisinage des hypogées
de Thoutmosis 111 et " Aménothés 1T et il a dée wivert, en dernier lien,
Phypogée de Thoutmosis 17, Cet hypowée n'avait pas été décord ; il ne
contenait. que le sarcophage et une hoite i canopes : lo momie du sou-
verain est an Musée depuis 1881,

3" Médinet Habou. — Les travaux commencés par M. Daressy
pendant les années précédentes, ont été achevés par lui cette annde, En
premier lien, le pourtour extérienr du grand temple a été déblayé dn
¢oté nord jusqu'it In limite du dallage antique, sur une largeur de 8 ou
10 métres sur une longuenr de 100 métres, et le mur d'enceinte recons-
truit sur toute cette longuear. En méne temps, une porte monumen-
tale du temps de Domitien était reconstruite dans la grande vour avec
les bloes retrouvés dans des constructions coptes, In voiite, avec sujets
astronomiques de la chapelle ('Osiris, était remise cn place, une statue
colossale du dieu Phtah et une stéle en granit de 4 métres de haut du
temps de Thoutmosis 11T, étaient reconstitudes ot d’autres menus truvanx
rendaient facile acels du pavillon ou des terrusses du temple.
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4 Sakkarah. — M. Loret a commencé, auprés de |a pyramide de
Teta, le déblaiement d'un quartier complet de la néeropole. 11 a rendu
compie de ce travail, qui a produit quelques découvertes ramarquables,
dans la séance de nstitut dgyptien du 5 mwai 1899, Son mpport u été
publié dans divers journaux et notomment dans les noméres 75 ex 77
du Journal du Caire : il paraitra prochainement dans le bulletin de
Flnstitut égyptien.

M. Maspero a repris Uexéeution du plan d'exploratidn des Pyramides
qu'il avair commencé de 1881 4 1886, Chaque sépulture royale com-
prend fa pyramide méme avee ses chambres et ses coulairs gui débou-
chent au nord, sa chapelle sttenante i la face est et qui renfermait les
statues do roi, sur les fuees nord-ouest ev sud des soutervains qui
pouvaient servir de tombeat aux membres de la famille: tout cela
contenu dans une enceinte rectangulaire dont Vaire étaiv dallée. 11 &
onvert les pyramides pendant son premier séjour ; il se propose main-
tenant de retrouver les chapelles et les souterraings. Il o commencé par
lo pyramide d'Ounas, In seule qui soit vuverte aux vovageurs. et
M. Barsunti & été chargé de Vexdention des travaux,

Partout gillenrs, il n'y a eu que des fouilles msignifinntes ou des
travaux de restauration sans importance, réparation de mur, pose de
portes, étayages dune colonme ou d'un portique.

Tels cont, Monsienr le Minisire, les faits les plus importants gui s
SONL pusses dans le Service des Antiquitds an cours de 'mnée 1899,
JLespire pouvoir vous présenter I'an prochain un rapport plus compler.

Veuillez sgréer, Monsicur le Ministre, Passurance de mon plus
profond respect. .

Le Divecteur Géndral,
G. MASPERO.

(Fmizeh, 10 17 mars TN,
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REPORT ON AGRINULTURAL LINES.

Catrn, 815t December, 1859,
S8 Wiinraw Garstiv, K.CM.G.,
Under Seoretary of State,
Ministry of Public Works.

S1k,—1 beg to hand you my annual report on these lines.

From the annexed Table No. 1 you will see that 3394 kilometres of
line have been opened to traffie during 1899,  The total length of lines
WEre 1—

P IBOT . St o rad v Pl W el W velt det ey LB kitemeives:
TROBES o™ e . M A e s BN L
T R I S R e ey

A few projected lines; amounting altogether to 42 kilometres, have

heen abandoned, and 498 kilometres of extra lines have been, or are

being asked for. The object of some of these extensions is to join up
the lines already conceded and to convert them, for simplicity in traffie,
into loop lines,

It is satisfactory to see that all the Companies are convinced that

further extensions will lead to better receipts.

(2) Competition—Cne agricaltural line has greatly diminished the
passenger receipts on a section of the State Railways, but the former is
the direct route while the latter is most circuitous, Nothing has, T
bhelieve, oceurred to show that any of the agricultural lines have cansed
the State Railways unfair competition.

(8) Passenger Tragic Receipts.— The passenger traffic has increased
in & most satisfactory manner. As the figures given helow do not
vefer to the same months nor to equal lengths of line opened, they
cannot fairly be compared, but they show that the publie is hﬁgmmng
to use these lines much more than was anticipated.

The number of passengers per kilometre of line and per annum has
on the Delta lines latterly been 3,500 and on the Chemins de fer Econo-
miques it has attained a maximum of 4,500



£ Approximate |  Averags
= Number wt i
= igits. - | mve oost | distance
- T pasengors. | Teceipla | B et |  trvallad.
=z
£F. Millismes. Rl

1 |Delta Light Bailways:

12 monthe ending Sept. 1899.] 562,00 12,760 23 13
2 |Cheming de fer Econvmigues:

12months ending Nov, 1894, 654,000 13,250 20 19

Ar a proof of the popular desire for very low rates it is interesting
to note that when the Chemins de fer Economigues reduced their mini-
mum charge P.T.1 to P.T.} the number of passengers increased during
the first month by 60%, and the receipts were larger in spite of the
general reduction in price,

(4) Total Receipts.—The total receipts on a newly opened line (part
of & railway system) gives no true indication of its possible future, but
it is gratifying to hear that the receipts on a small length of the Fayoum
lines, that have been lately opened, renched immediately an average
of £ES86 per kilometre and per annum. During the year ending
Sepiember last the total receipts of £E.70 per annum and per kilometye
were obtained by the Delta Company, but latterly they inereased to
£E.150 per annum and per kilometre.

I believe that the receipts of the Economiques have averaged about
£E.100 and lately rose for a short time to & maximum of £E.170 per
annum and per kilometre,

Their rolling stock was insufficient to carry all the cotton that was
hronght to them.

There is apparently no likelihood of the Government being ealled
upon to pay any of the Companys the interest gusranteed them.

(5) Through booking of goods.—Has been established at the following
stations : —Damanhour, Kafr Dawar, Benhn and Mansourah, The first
three stations are working well.

The public is not yet fully alive 1o the fact that goods can already be
booked through from thirty stations on the State Railways to any
station on the Agricultural Lines that is in communication with any
of the above four stations.

(6) Tarifis.—The Companies huve availed themselves of the provi-
sional permission given them and have reduced their tariffs in many cases.

Where there was competition with water transpart the reduction was
found to be an absolute necessity.
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If the Companies are not to be allowed a free hand in this matter,
the Ministry should sanction special rates where no unfair competition
with the State Railways would result,

(T) Telegraphic and telephonic communication has been mstalled on
each line as under:—

j Lines apemed. Telegruph. Telephone,
Kilometres. lGloametras. Kilomistres.
Miapsourah-Mattarioh Line . . . LUk Nil. Lix
Delts Light Railways . . . + ) 4R Nit:
Chemins de fer Ecopomiyues. . . 2155 2155 Nil.
Fayoum Light Railways . . . . 0 Nil. T7
2635 184
4495 kilometres,
— N = S

All the Companies seem disposed (o enter into an arrangement with
the State Railwavs to receive and forward messages over their lines,
Each Company as well as the Stute Railway would keep their receipts.

In case of any difficolty arising the Light Railway Commission could
arbitrate.

The Deltn Company has less telegraphic communication than the
other lines : 1 consider they would do well to extend it

The Rﬂiiﬁ'u_‘,’ Commission should have the right of insisting on signals,
telegraphic or telephonic communications being installed at junetions,
and swing bridges if they are decmed necessary.

Art. 21 of the Cahier des Charges should be modified.

(8) Locomotives.—In estimating the cﬂ:ﬂ' .rif‘ these hines six locomo-
tives per 100 kilometres were allowed.  This number has already
proved to be quite msufficient if the proportion ll!lll must always be in
depot, une ler repairs or washing out, is taken into account.

(O the State Railways there are always 0% of the total number
mhlng init nn{l Iﬂ% ih tlll_" i"rhﬂ]‘.ﬂ"!- ll.-l'll'i.l:".rI I‘ﬂpﬂ.lr.

On the Agricultural lines there appears to be generally 25 % of the
engines out of work for similar reasons, It must not be forgotten
that the dusty banks, and sometimes muddy tracks and the Nile food-

water all tend to make this percentage higher in Egypt than it would

he in Europe. : . ; .
This question of locomotives and the excess of capital required for

& ¥ -t - T -
them and other rolling stock is now (and will be more 20 in a year's

time) a very serious (uestion for some of the Companies, Table No, 2
gives some figures on this subject.

=
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(9) Only one fatal aceident has, as far as I know, occurred on any
of thesze lines since they were opened to traffic,

It is most advisable that every serious accident causing personal
injury, or any attempt to derail a trains, should be reported by telegraph
to the Railway Commission as well as to Police.

[n cases of importance the Government Inspector should join the
Company’s delegate in making an enquiry and report.

(10) Accounts and Reports—It would be a great convenience if each
Company printed u yearly report, giving certain required details. A
copy should be sent to the Railway Commission. A more precise
annual report could then be sent 1o you.

The Financial year should end in September, so that an abnormal ly
early o late cofton erop would not give rise to miE]eading statisties.

(11) Lines in Villages.—According to their Concession, the Com-
panies have the right to lay their lines on all Agrienloural roads even
through villages. This has been done and has given rise to numerons
complaints from the villagers., Great imeonvenience if not danger is
caused to the inhabitants of & village traversed by some of these lines,
Article 5 of the Cahier de Charges should be revised.

(12) The special points to which [ wish to draw attention are:—
~ (a) The creation of » Light Railway Commission that would be
authorised to examine and approve all futher extensions
and regulate special tariffs, and time-tables to insure proper
connections with the State Railway trains,
(b) The through transmission of messages over the Companies’
wires and the modifieation of Are. 21.
(¢) The increase of the rolling stock, esy wecinlly locomotives, and
of the capital required for it
(1) The necessity of reporting accidents and making official
iniuiries.
(¢) The printing of vearly reports,
(/) The rvevision of Art. 3 in respact to rouds in villages
(13) The annexed plan shows the different lines opened to traffie
and those that are in the course of construction.
I have the honour to be, Sir,
Your obedient servant,
A. J. COTTERILL,
Engineer in Chiey
. LEgyptian Stase Railways,
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