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Future land and waker use projlacted

The probable future land and water use of the area in guestion should
be studied, and projects which permanently affeot the envirocment should
be designed so as to benefit the loeal economy. Most large sources oould
be eliminated or controlled in seversl ways; wnalysis should be made to
determine for the particular source whethar it should be drained so that
it could be reclaimed to agriculture or other productive use; whether it
should be converted %o a reservoir or lagoch; or vhether the water shculd
be conserved by diversion to a reservoir at a more sultable source above
or below the site of the mosquito sourae.

Dreinage of large areas

Where a decision 1s reached that drainage should be employed, a number
of steps will be riecessary:

(i) Determine the depth of the lowest point which must be dewatered; in
some ilnstances, the surface elevation of swamps may need to be lowered
only a small smount to drav off from the shallowv margins the water in
which the vector mosguitos ccour, leaving the deeper zreas as open
water which may be stocked with mosguito fish; conversely, in other
locations raising the level by installing a low dam at the downstrean
end may flood the flat shallow margins so that mosguito production is
eliminated by wave action and predators. Where only a small change
is re.uired the water control works may be more economically ccn-
structed. :

(11) Determine by survey the location nf a suitable outlet, at an elevatian
low enough to permit a drainage canal or diteh to be constructed
which will have a satisfactory hydraulie gradient. The route the
diteh should follew and the cuts and excavatien that will be required
should be detzrmined at the same time.
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(111) Analyse the effect of the probable maximum and minimum flow on down-
stream water users, and on downstream veghor production.

(iv) Determine whet should be done with the spoil; on some large projects
i1t can be used advantageously to £ill the lowest points of the area
to be drainec, therehy lessening the required depth of the cutlet
chamnels, or it msy be used beneficially for f£illing small locations
which might otherwise require supplementary drains.

{v) Where deep cuts are needed, analyse the desirability of installing
. plpe or cther conduits, or ditoh liners to minimize maintenanse. Alao
protect ditck banks where erosion may be expected to oceur.

(vi) Where the ditch line will cut regularly travelled trails or roeds,

crossings shculd be provided. These should be ample to withstand
anticipated raximm flow.

(vii) Wwhere ver;y high flood water conditlons ococur only occesionally,
particularly if this ocours only at off-season when Anopehles veators
are not llkely to develop, the principle of by-passing the excess flocd
fiow hroigh its natural route may be followed, so that the vaotor
contral flow need only ascommodate the normal low flow copditions.
Where aunla a system ia Installed, the low water flow structures must
he separated from the flood overflow and proteatad by levees asa that
they will not be damaged by the higl water flow. This is common
practice in flood water areas. It can be accomplished most easily
where the low flow la through enclosed conduits, but can also be
provided for by open ditoch systems where the low flow ditches are
separatad from the flood flowa, and a control at the satrence limits
the volume which can enter to ths capacity of the waterway.

(viii) Plans must always be made for regularly scheduled maintenance of
large area water control structures, for next to inadeguate design,
neglegted maintenance 1s probably responsible for the fallure of
more drainage atructures than any other cause. A little maintemance
at the right time may prevent very oostly maintenance if delayed until
a failure has oscurred.

Filling
(1) Smell filis

In and near communitias where people live and where malaria transmission
is taking place, a high priority should be accorded to the filling of
urised holes or other excavations which held water serving as a

habitet for Anopheles larvae. Included in this category are borrow
pits, abandcned ditches, holes where trees have fallen, unusec
irrigation di‘tches, adandoned wells, etc. For the very small places
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nu particular englieecli ) & i1 may be needed; only the intent to
eiiminate the mosgii=u source and the necessary input of labour
and meateriale., Wa:te mnterials are often available which can be
used for the 2ulk of the f£ill, dbut no fills should be left without
being topped off with clean earth and the area then graded and left
appearing as aittractive as may be practieable. Where the area can
serve a useful purpose after filling, a dcublegnin will have been
made.

The zmallest places mey be filled with no tools except hand
shovels ard i barrow or wheelbarrows, but scrapers and bulldogzers
lessen the laur load greatly on largsr areas. In places where .
machines i.re 10t available but beasts of burden are commonly employed,
these may ¢ aubstituted as motive power for small scrapers ("Fresno
scraper™) eto .,

Fill:, Waetnsr large or small, should always be graded in the
directicr: of -iw zeneral land slope so that water will run off in its
netarel 4direction and earth from higher land areas may be brought
down inte the low places to establish the desired grade.

wen [il.s are made vhere depressions extend below the ground
water ‘evel an that water stands econtinuously hefore filling, the fill
should be begun at the ™up-dope" end, sc¢ that as the filling proceeds,
the water will be pushed shead of it towards the natural ocutlet.

Netural fills

A somevwhat speeial ease c¢ften oecurs vwhere there is frequent
heavy rainfall so that ditches and streams whiech debouch on to low,
flat areas bené %o carry considerable amounts of silt. By appropriate
planning, the silt may be trapped to create a "natural f£ill", in due
course eliminating a swamp or intermmitient flooded area. The process
is much like that employed in hydraulic filling: the incomlng silt
laden stream 13 diverted to discharge just above the low point of
the area to be filled, and the outlet of the marsh or low ares 1s
restricted by temporary gates and levees as may be necessary to sause
silt-bearing water coming on to the area to quickly flood over the
low points, spreading out to form a “"water dam™ and immediately losing
most of 1ts initial velocity, so that the silt may settle to f£ill
the lower portions. In such an installation, the dam at the lower
end should be of a height no greater than the final elesvation wanted,
it should provide for overflows and it should have provision so
that the normel "low-flow" of the ditch or stream can pass through
eontinuously. The silt trap so constructed functions only at times
of highflow when the water may be expected to carry more than the
normal amount of silt.

The outlet gate may be made in the form of a vee, so that as the
inflow increases, the outflow, though continuously restricted,
gradually increases shen the surface level of the settling basin
inereases, thereby accommodating the excess while continously allowing
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Flle ¢ -l Lav@e sl aspecleliy de2igned eent: ifuzal pumps
L ©riws oaize) en Ysuotion dredges” cuak up silt from the

hot .o ©opteway, wsarsyicg s 2ili suspended in uater wihich
Fa e f, wolveity (usually more than 07t/sec.) through a
Ry {iarly debouzh inte & aiiting snd settling areast
Loe o . o enc of Lhe pipe, where the f1l1 is to be made. A hydravlic
mLetiie v .ge Lsually moves only sbout 108 to 15% solids, but the

LATgES -, e Such great volumes that this may be the lowest
cae oot gkt dn larges fills. The smaller sizes are much less
#f 4%, 0., oR¢ <robably no dredge smaller than the 8" diameter pipe
elve 2wl be comsidered.

Twetg p* this XKind are rarely attempted solely for malaria
¢ wlood & sanurol, but when such a project is implemented in
foiosea it ¢obn the dredging of a river or harbour, arrangements may
ecwmwtines e made to have the soll deposited s0 as to eliminate a
large adur:e of Anopheles mosquitos. Many beneficial projects of
this type ave been accomplished in the industiralizad countries
{an ow.standing example is the disposal of dredgings from the Ponama

Cunal, which eliminated thousends of acres of dn.fficult to control
veetor Anopheles breeding places).

As major land and water use projects are instituted in developing
countries, the eliminations of malaria vector sources may be obtainsd
if alert malarla eradication persomnel can guide the agencles
carrying on the projects in the disposal of the seil.



