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The Effect of Public Health Legislation on
Irrigation in the Sudan.

By

Dr. E. I. PRIDIE.

Mr. Chairman, your excellencies, and gentlemen :

Although 1 felt honoured at being invited to read this paper
beiore the Egyptian Academy of Science, | hesitated to accept the in-
vitation because conditions in the Sudan are so different to those in
Egypt that experience gained in the Sudan may not help vou much in
Egypt. Every country works out its own health organization and
legislation, which must differ with climatic, epidemiological, social and
other factors. It is, however, always possible to learn a litile from
the experience of other countries and | hope that the paper may prove
to be of some value in this respect.

The effect of public health legislation on irrigation in the Sudan
must of course depend on the precautions taken as the result of the
legislation. In the Sudan irrigation must alwavs present a grave
public health problem, and public heaith in an irrigated area can only
be maintained by very comprehensive public health legislation, giving
ample powers to the health authorities, and by a comprehensive,
efficient health service, owing to the exceptionally grave risk from
malaria and Bilharzia.

The effect of irrigation on public health without precautions
enforced by effective legislation would be an enormous mortality
from epidemic malaria, followed by a high sickness rate among the
remaining population from chronic malaria, and later on all the troubles
which uncontrolled rectal and wvesical Bilharzia in an irrigated area,
under ideal conditions, will bring in its train. It is ver v unlikely that

any irrigation scheme could carry on for any length of time if siringent
public health precautions enforced by effective legislation were not
taken, as the cultivators who were left alive would not only be unfit
to work, but would not be prepared to take the risk of working in

such an unhealthy area.
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The actual effect which irrigation has had on public health in the
Sudan is very different, owing to the siringent precautions taken,
enforced by effective legislation.

The public health legislation controlling irrigation work in the
Sudan 15 arranged as follows

There are three Local Government Ordinances, published in 1937,
which give the Local Authorities powers to maintain public health in
their areas. These ordinances are the Municipalities Ordinance, the

Townships Ordinance and the Rural Areas Ore

ance. These replaced
in part the Public Health Ordinance of 1930 and had the effect of
decentrall

sing the responsibility for local public health from the central

governm to local authorities in accordance with modern practice.

The Public Health Ordinance of 1939 which replaced the Public Health
Ordinance of 1030, gives effeclive powers to the Medical Oifficer of

Health including powers to enforce treatm

including prophylactic

freatment for communicable disease, and defines the Statutory Boards

of Public Health and their powers. The Central Board of Public Health
which alwavs has a doctor as President forms a final Court of Appeal

in cases of differences of opinion in Provincial and District Boards.

The co-operation of all the Government Departments concerned
and the public is essential to maintain public health in an ngated
area in the Sudan. Precautiomary measures are discussed before the
irrigated area is constructed. The plans are carefully examined by the
health services, in co-operation with the irrigation services, before their
implementation. Certain Statutory Health Boards have the responsibility
of examining and passing plans for irrigation schemes.

The Mile Pump Control regulations allow for adequate scrutiny of
the plans of all irmgation schemes ]‘.:-.' pump from ithe MNile before
imnlementation and place an obligation on the holders of pumping
licences issued by the Board to maintain public health. [t might be of
interest to note the Sections of these regulations which deal with
public health,

Section 5. directs that applicant for a licence shall submit an
application to the Governor with plans who will in every case submit

them to the Province Board of Public Health for their views.

Secfion 20. Main canals shall be of a cross-section sufficient to
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carry the maximum output of pumps without breakage, and all canal
banks shall be of a cross-section sufficient to prevent seepage.

Section 21, Matural drainage lines shall be kept open so that breaks
from canals and river water can be drained back into the river. Where
drainage lines are crossed by canals, syphons or culveris shall bhe
constructed.

Section 22. The holder of a pumping licence is responsible for the
construction and maintenance of all canalization and drainage.

Section 23. Roads and tracks along the sides of canals to be kept
open for inspection. No cultivation within two metres of the bottom
of the canal bank in the case of major, and one metre in the case of
minor canals.

Section 24. Right of access for inspection by any authorized person.
Section 26. Penalty first offence : Fine not exceeding £ 25. Second

and subsequent offence : Fine not exceeding £ 50. £ 10 a day for
continuing offences while offence continues, up to £ 100

IRRIGATED AREA OF THE GEZIRA,

The size and importance of this scheme overshadows all other
irrigation schemes in the Sudan. and it is largely controlled by special
agreement between the Sudan Government and the Sudan Plantation
Syndicate in which it is laid down that Syndicate shall comply with
the sanitary regulations for the time being in force within the con-
cession area.

The Syndicate have cotton inspectors scattered over the irrigated
area of a million feddans, and these inspectors are carried out in the
concession area.

The major and minor canala are the responsibility of the Irrigation
Department of the Sudan Government as regards the compliance with
health regulations. The cultivated area and field channels are the
responsibility of the Sudan Plantation Syndicate inspectors. The
villages in the irrigated area are the responsibility of the local admini-
stration. Inspecting and reporting to the Medical Officer of Health
and Syndicate Authorities over the whole area is a network of Sudan
Medical Service Health Officials. This includes a large staff of Public
Healih Inspectors, Public Health Officers, Sanitary Overseers, Mosquito




Brigades, Snail Catchers, etc., working under the Medical Officer of
Health. Every public health inspector and public health officer has a
car and mosqguito brigade working under his direction. There js a
Medical Treatment Centre for every block, ie about 15000 feddans,
under a Medical Assistant who wvisits every village in his area at least

once a week by donkey or bicycle.
The measures taken to keep the irrigated area malaria-and-Bilharzia-
free are : (1) Cureful scrutiny of all plans of extensions by the Health

Authorities before they are implemented (2) Rigid observance of the

interval between waterings and the complete drying out by baling of
field channels as soon as watering has ceased. (3) Baling and oiling
of scour pits. (4) Weed clearance of canals. (5) Prevention of seepage.

All these measures are enforced by the public healih legislation.

The local authorities have a considerable degree of control over
irrigation schemes in their areas by means of the standard local
government regulations.

Under Local Government Ordinance 1937 Rural Areas — Secfion 10(1)

- any local authority may from time to time make local orders to
be obeyed by persons within the limits of its authority to control
cultivation and prevent the breeding of mosquitos in any irrigated

area or elsewhere,

The local Government (Township) Regulations 1939 Section 8¢ (1)
lays down that occupiers or owners of land shall take all reasonable
precautions for the prevetion of breeding of mosquitos in any irrigation
channels

The following example of part of alocal order the Local Ordinance
(Rural Areas) of Khartoum Province might be of intersst as giving in
detail the measures in force :(—

The order applies to all land irrigated by pump, sagia wheel,
shadouf or matara wheel,

5 (2) Canals shall be constructed and maintained to the satisfac-
tion of the Public Health Authority.

3— (a) Seepage or leaks from canals shall at once be efficiently

dealt with to the satisfaction of the Public Health Authority.

(b} Proper surface drainage shall be provided to the satisfac-




tion of the Public Health Authority so that water does not accumulate,

4— (a) Distributory channels shall be uniform and regular in
section and slope, and holes and depressions in the bed, sides and
ends of the channels shall be filled in to the satisfaction of the Public
Health Authority.

(b) When a channel or part of a channel does not run dry, a
drain shall be constructed or other efficient means adopted to dispose
of the residual water to the salisfaction of the Public Health Authority.

5— All pits, excavalions or depressions adjoining irrigation or
drainage channels or resulting from their construction shall be filled
in with earth at least to the level of the adjacent ground, and where
this is not possible, shall be dealt with to the satisfaction of the
Public Health Authority.

6— All sluices, regulator pipes, culverts and outlets shall be so
constructed as to be watertight and to cbviate seepage, and to reduce
scouring and its effects to the satisfaction of the Public Health
Authority.

T— Mo water course shall be extended beyond the “lake ofi” of
the last discharging channel except with the permission of the Public
Heath Authority.

8— All canals, irrigation and drainage channels shall be kept free
of vegetation, weeds and refuse to the satisfaction of the Public
Health Authority.

0— If, in spite of the above precautions, stagnant pools should
form they shall be baled dry within three days or, if in the opinion of
the Public Health Authority they cannot be so baled, they shall be
efficiently treated with such larvicide as directed by the Public Health
Authority and to its satisfaction. ;

10— Before any new or additional irrigation work is opened a
notice in writing shall be sent to the Local Authority to reach him at
least seven days before the first watering, giving the daie on which it
is proposed to begin irrigation.

This notice will be communicated to the Public Health Authority.

11— If any wheel erected on a matara well or any sagia-wheel or
any shadouf stops working the owner shall on the third day send a
notice to this effect to the Local Autherity. This notice will be
communicated to the Public Health Authority at once.




12— No sugar cane shall be grown on any land save by permission
of the Local Authority.

13— The cultivation of durra or ankoleeb may be prohibited on
any pump scheme or part of a pump scheme by the Local Authority
on the recommendation of the Public Health Authority.

14— Closing down of pumping and drying off of all or any canals
or channels shall take place on set days every week by agreement
between the licensee and Public Health Autherity so that all ecanals
and channels may be dry to the satisfaction of the Public Health
Authority for a period of at least 24 hours in each week.

Supplementing this order are instructions to pump scheme owners
issued by the Public Health Service of Khartoum Province to enable
them to keep their areas satisfactory from the public health point of
view. The following extracts mav be of interest.

3— The Irrigation Department has adopted a standard design for
major distributory channels.
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4— The main points are that :
(a) The gradient of the interior and exterior banking should not be
greater than 1 in 2.

(b) The top of the embankment should be of a minimum width of
p
b0 ems,
{(c) The water level in the canal should at no time rise above a
point 55 cms. below the top of the embankmeni.

(d) The gradient between the highest water level and the exterior
base of the embankment should not be greater then 1 in 7.

In the Sudan canals are about ground level.

ti— Bends in canals should as far as possible be avoided, scouring
is thus minimized and fall conserved. When bends are made the
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interior banking should be lined with brickwork buili in cement,

7—- Distributory canals and channels must be uniform and regular
in section. Hoof marks and other depressions in sides and ends of
channels must be filled in to prevent retention of water.

8— Seepage should be dealt with immediately it is detected by
strengthening of the embankment,

The cutting of drains for water percolating throuwgh the embankment
whilst an advantage where seepage is excessive in no way improves
the embankment. It is merely a temporary means of controlling the water.

99— Adequate rain water drains must be provided throughout the

whole area of the pump scheme, whether or not the land is under
cultivation.

10. Excavations adjacent to canals and cahannels and caused by
the removal of earth in their construction must be filled in to the
level of the surrounding land, or dealt with in some other way
regarded as satisfactory by the Public Health Authorities.

11— All sluices, regulators and outilets must be so construcied
as to :—

(A) Prevent leaking.
(B) Reduce scouring and the resultant dead-water to a minimum,

12— To avoid areas of dead-water being formed water channels
should not extend beyond the last take off.

13— Irrigation and drainage channels must be kept free of vegetation,
and refuse,

14— Overwatering of cultivation must be avoided.

15— It is recommended that on set days each week the ponmp be
closed down, and that the main canal, distributory canals and channels
be dried ofi. Efforts should be made to ensure that all canals. channels
and land are dried-off for a period of at least 24 hours.

This obviates the possibility of mosquito infections heing carried
from dead-water on to the cultivation when pumping is resumed.

10— Surplus or dead water in canals, channels, sluices, regulators
culverts or outlet pipes should be draind away or baled.

Where draining or baling . are impracticable a suitable larvicide
should be applied to the water.

17— Inspection roads and pathways must be maintaired in Proper
condition alongside all canals and subsidiary water channels.

{¢)
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18— No cultivation must approach within 2 metres of any main
canal or | metre of any subsidiary canal.

The Gezira Irrigation scheme overshadows all other irrigation in
the Sudan, and the main Bilkarzia problem in the Sudan has been to
keep down the incidence in this area. Bilharzia was mildly endemic in
the Gezira before the scheme came into being, and there is no long cold
season to reduce the infectivity of the smail. The problem was tackled
in a comprehensive way. The plans of canalisation etc. were scrutinised
and approved by the Public Health Aurhorities before implementation.
Extensive anti-bilharzia campaigns were carried out in the areas from
which labour was drawn, such as Dongola, where the incidence was
veduced from 18% to 2.5% and the White Nile district where extensive
schemes were undertaken for producing safe village water supplies
and reseting villages away from the river.

Saidi labourers were examined and treated before departure from
their homes, or at Wadi Halfa. The wandering west African pilgrims,
who form an important source of labour and of bilharzia in the cotton
areas were taken off their trains at Kosti and examined and treated.
To avoid evasion it was necessary to police the White Nile for a
distance of nearly three hundred miles. In the scheme itself mass
examination and treatment of the indigenous pepulation yearly, periodic
snail destruction, weeding of canals and the provision of village sanita-
tion and water supplies were among the measures undertaken. Rigorous
measures were taken under the Public Health Ordinance to prevent
people fouling and bathing in canals. All these measures were covered
as regards the Sudan by public health legislation, mostly under the
Public Health Ordinance. Although irrigation in the Sudan to date
may not have increased the incidence of bilharzia to any very great
extent, as the result of the efforts made during the last 25 years and
of the public health legislation enacted to enforce them, the disease
has only been kept at bay by constant efiort and vigilance. Stalistics
can be obtained from the Sudan Medical Service annual reports.

Stringent anti-malaria regulations are in force to ensure that standing
water is not left in the field channels after watering has finished, and
any tenant or cultivator who has standing water fcur days after




watering is liable to prosecution. The water is usually dealt with by
baling, but large collections in scour pits (dohrans) may be oiled or
dusted. The Gezira has always been a most malarious area during
the four rainy months as gambiae mosquitos infest the area and in the
old days before the irrigation scheme existed epidemics used to sweep
the area from time to time with a heavy mortality. These have not
occurred since the scheme came into being, because there is a
comprehensive mosquito control, numerous treatment centres accessible
to all, and routine inspection of the villages and treatment of the sick,
with adequate public health legislation to enforce all these measures,

Endemic malaria may have slightly increased, as the possible
malaria season has been increased from about four months to about
nine months in the year, but malaria is kept under control and is far
less of a menace to life than 1t used to be before the scheme started

Finally | should like to emphasize that public health in the
irrigated areas of the Sudan has only been maintained in a satisfactory
manner by the fullest co-operation between all authorities concerned
and the public and by very close sanitary supervision and comprehensive
public health legislation.

I thank you for listening to this paper and for the honour of
addressing your Academy.
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I— Leiper (1918), Researches on Egyptian Bilharziasis.
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3— Barlow (1933), The Effect of the “Winter Rotation” of water
upon snails involved in the spread of Schistosomiasis in Egypt
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Papers and Bulletins:

1— Irrigation requirements of California Lands. Bulletin No. 6... ..
California State Printing Office Sacramento— 1923,

2— Robertson, Ralph, D., Irrigation of Rice in California. Bulletin
No. 279, May 1917, University of California, Agricultural Exp. Station.

8— Beckett S. H. and Robertson R. D. The Economical Irrigation
of Alfalfa in Sacramento Valley. Bulletin No. 280. May 1917, University
of California, Agricultural Exp. Station.

4— Weir, W. W. “ Drainage on the Farm” Circular—304. March
1026, Revised June 1939. University of California. Agricultural Exp.
Station.

5— Veihmeyer F. J. and Henderson A. H. Essentials of Irrigation
and Cultivation of Orchards. Circular—50, December 1030, Revised
September 1938. University of California. Agricultural Exp. Station.

6— Beckett S. H. and Dunshee, C. F. ... Water Requirements of
Cotton on Sandy Loam Soils in Southern San Joaguin Valley. Bulletin
537 August 1932. University of California, Agricultural Experiment
Station.

7— Blaney, Harry F. Cost of Irrigation Water in California. U. S.
Department of Agriculture, Bureau of Agricultural Engineering. An
abstract ot State of California Dept. of Public Works Bulletin No. 8,
“Cost of Water to Irrigators in California” and Bulletin No. 36, “Cost
of Irrigation Water in California".

8— Hibbord, P. L. Alkali Soils. Circular—292, June 1925, Revised
July 1037. University of California, Agricultural Exp. Station.

0— Thomas, Edwards E. Reclamation of White Akali Soils in The
Imperial Valley Bulletin—601. July 1936. University of California Agri-
cultural Exp. Station.

10-— Kelly W. P. The Rzclamation of Alkali Soils. Bulletin—617,
December 1937 University of California. Agricultural Exp. Station.
11— Pillsbury, A. F. Observations on Use of Irrigation Water in
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Coachella Valley, California. Bulletin—649. June 1941, Uuiversity of
California. Agricultural Exp. Station.

12— Etcheverry, B. A. ... Water Supply from Central Valley. Pro-
ject required for Lands in Kern country. October 31, 1938. Progress

Report from Prof. B. A. Etcheverry Consultant Irrigation Engineer to
Kern country Water Committee.

13— Conkling, Harold. . . “Utilization of Ground Water Storage in
Stream System Development”. Proceedings of the American Society of
Civil Engineers. January 1945,

14— Selim, M. A. ... "Report No. 1 on an Inspection Trip. December
1938 and January 1939" A report made in connection with siudies of
Irrigation Works in America.. Available at the Irrigation Depts. of both
Faculty of Engineering at Fouad First University and California.

15— Selim, M. A...... “The Great Central Valley Project of Calif-
ornia”.. ... April 1939. A seminar paper by the writer at the University
of California.

16— “The Great Cental Valley of California”.

Mational Geographic Magazine .... October 1046,
Books :
Etcheverrv, B. A..... Drainage and Flood Protection.

Mc Graw Hill and Co. New York... 1936.

Megazine Articles:
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