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General. 

The baslc objective of spr?.y operations* is t o  place a mlform 
coating of the selected ~nsec txc~de  on the w a l l $  and. other sigruf- 
icant surfaces of a l l  homes i n  the zone of operation, taensure  
the mst complete kill of the ano+&elene mala19.a vectors durlng 
the period of miLana transmsslon. For Bthlopxa, -the selected 
lnsecticlde m DDT 75 per cent water wettable powder with $me 
possxble use of Dieldrin. The objective IS t o  apply 2 gms. per 
square meter o r  more,' say up t o  3 gms. per s@&e meter of the 
techmcal mseckcj.de, The transrmsslon season in the areas 
proposed for  spraylng in FY 1952 1s g e n e r a y  from August througn 
December m a normal year. A s  rams commence In  July, the most 
favowable period for  spray operations 1s from March through 
June. These facts  f om a baslc background %O what followgr 

, To obtaxn a 2 gram per square meter coverage, it 1s essential 
that  the f o l l d n g  factors be controlled Closely! 

1. The concentratxon of the insecticide. 

2. The type nozzle t ~ p  n t h  respect to rate of dehvery a t  
average pressure ( 3 )  and pattern of apphcatlon a t  a 
standard &stance from the w a l l  s e f a c e  (b) 

3.  The average pressure of dellvery a t  the nozzle of the 
spray pump supply line. 



4. The &stance from the nozzle t i p  to  the w a l l  surface m 
the dlrectlon of the spray stream. 

5. The sprayman's rhythm or r a t e  of appllcatlon. 

The concentratlon nth respect t o  DM' 1s usually standankized 
a t  5' per cent technical Dm, which corresponds to the s o l u b i l ~ t y  
of DDT m kerosene solutlon a t  normal temperatures. Using an 
8002 nozzle t ip ,  a delivery of 0.2 gallons of solution is  made 
nth an average pressure of 40 lbs .  per scpare mch. Usmg a 
b s t a n c e  of 18 inches or  approxmtely  0.5 meters, a pattern of 
applicatlon 30 lnches or  75 cms. mde 1s obtained, and this 
combined r r i t h  a spray rhythm of 1.5' f e e t  (0.5 meters) per second 
a v e s  a deposit of 2 g r ~ . ~ ~  per square meter of wall surface. 

Thc type of house structure found generally I n  Ethlopla and 
m much of Africa i s  the clrcular  ~ftukulll - b u i l t  p r m a n l y  of 
mterlaced s t icks more or l e s s  f l l l e d  l n  mth mud mortar mixtures, 
and havlng a thatch roof, I n t e n o r  partitions usually follow the 
circular  pattern and are of s W a r  construction t o  the outsxde 
w a l l s .  Diameters range from 3 meters to  up t o  8 meters. Coolung 
is done largely m the home wthout  any special provision fo r  smoke 
emusion and consequently the under slde of the conical roof becomes 
heavlly coated hnth smoke. In view of the rrregular i ty  of construc- 
%>on materials, the lack of factual  information on absorption, and 
cost factors  involved, lt i s  plimned'to a m  a t  an apphcabon of 
over 2 gns. per square meter, possibly up to 2.5 or  even 3 gns. 
per square meter. This m11 bc done by slohnng down the rhythm 
u n t l l  all spraymen arc using a r a t e  of 0.5 meters per second or  
less,  and by more attention t o  securmg complete and careful coverage 
of a l l  significant surfaces. Emphasls on the accuracy of w a l l  
&stance, pump pressure, DDT concentratlon, and nozzle t i p s  4 be 
maintamed. 

In spraylng thrs  type of structure, greater efficiency i s  
obtainable n t h  the use of horleontal applicatlon fo r  much of the 
surface. In the narrow outer rooms formed by partitions, whlch 
are o+y a b o u t 1  meter wlde, vcr t lca l  application t o  w a l l s  1s  
impossxble. Smnlarly, the comcal roof m the center of the 
t u k u  w best sprayed m a horizontal manner t o  a v o ~ d  multxple 
applications toward the peak of the cone. The overall'spraying 
of a should foLlow a more or l e s s  standard routine s t a r t lng  
a t  the door and movlng c l o c k s e  around the walls, then completing 
the ceiling, and movlng t o  outer perimeter rooms agan ,  m a l n t a ~ ~ ~ g  
the c l o c h s e  mrectlon s ta r t lng  a t  the door. Marlang of tukuls 
should be I n  two stages, flrst a mark mmhcatmg that, spraylng has 
been l ~ l l t l a t e d  and second, tha t  lt has been completed. Somethrng 
s d a r  t o  the open V followed by a closure t o  make ~t a tr1angJ.e 
IS proposed f o r  future operatrons. 

Spraymg of l n t e n o r  poles and a u x ~ h a r y  earthen pots, etc. 
requires spec&= s k i l l  .-on &&hy-pairt of the sprayman. :louse furnish- 
mgs are very scanty, usually rncludug dned, untanned skins, 
beddLng and clay pots. Bedbng and sklns should I believe be 
sprayed. 



The prune unit  of spraylng ecprpment 1s the Hudson X-Pert, 
2 gallon tank. I have been partxcularly unpressed wxth the way 
m whlch these smaller pumps have s t o d  up to  mu& usage here 
as compared wlth what I have seen of the larger 3 gallon model. 
A s  mentxoned above, these pumps were all eqtupped with pressure 
regulators. These regulators have proved to be xneffective, 
dcsprte many attempts t o  make them work satisfactorily.  A s  a 
consequence, the controls have been adjusted t o  convert them t o  
f l o w  through f l t t l ngs  and they -11 be taken off a s  soon as the 
necessary substxtute oonnectors are available. The introduction 
of the new nozzle txp rubber haphragm regulator IS bemg watched 
closely and xt 1s hoped that  these can be used t o  help gLve 
better pressure regulation. Present pressure regulation depends 
sunply upon pumplng t o  as  h ~ g h  a pressure as cylmder pop-off 
valve w i l l  pennit f o r  b l& pressure control and upon the sound 
of the spray llh~ssll for  low pressure control. The principal 
problems assoclated with t h l s  pump are the vane ty  of nut sizes, 
and changes m parts due t o  model changes. 

DDT 1s mlxed In  50 gallon (200 h t e r )  o d  drums on a batch 
basxs. The 75% W.M.P. has been measured but it 1s hoped tha t  
weia ing can be subs t~ tu ted  f o r  th i s  procedure. The use of 
local ly made bear11 balances u s ~ n g  a standard lead weight to 
counterbalance the desued weight of lnsectlclde plus wntavler 
is  proposed. Standard Jerry cans (20 L t e r )  are used fo r  carrying 
the suspensxon t o  the spraymen m t h m  the v f iage .  

Transportatron on the P l l o t  projects has been a h s t  entirely 
by motor v&&l.e, prmcrpally Land Rover pickup trucks. This is 
natural, as the project areas were par- selected for  accessibihty. 
However, many areas d not be accessible by motor vehicle and 
it 1s also quesiaonable as t o  whether vehicles should be driven as 
f a r  'as they mil go. Tentatively, ~t is planned t o  use vehlcles 
to carry personnel and supplles t o  selected base p o u t s  and t h a t  
operations fmm these points hnll proceed on foot or  mth the a id  
of mules, donkeys and camels, etc. Only practical experience 
can evaluate the effectiveness and cost of t h i s  type operakion. 

Water IS one of our biggest problems. Spray operatxons d l  
be proceechng durlng the l a s t  ha l f  of .the dry season when streams 
are often dry. Water m u s t  be transported for  &stances of up t o  
30 kiiometers over rough t e r r a n  wxth poor t r a l l s  f o r  vehicles. 
We have procured water t r a l e r s  which it is  hoped will solve G h i s  
problem. F i r s t  use of these t r a l e r s  proved unsatisfactory, 
probably because we t r i ed  to haul them too far Into rou& territory. 
The base point ~ d e a  may help t o  overcome th i s  difficulty. 

One factor  tha t  may effect the completeness of spray coverage 
is the re- fmshing of w a l l s  and the r e b ~ i l b n g  of tukuls. Experience 
t o  date m b c a t e s  tha t  as soon as ~t i s  known t h a t  f e r k l e  valleys, 
now largely depopulated due to malaria, a re  safe, the popdatron 
starts moVmg m. Thus follow-up spraylng wlll be necessary m 



m a s ,  The mcthLld of-meetmg this problan w i l l  VW 
conslderzbly with ~ & -  &%ure of the country a d  the extent of 
the yurobler;?. 

A s  lt w l l l  be necessary t o  h u e  loca l  spraymen wlth a range 
of operatlon of up to  about 50 kilometers on the  basls of a 3 
months spray season, lt 1s very ~mportant tha t  these men recexve 
good lntense t ramlhg under supemslon a t  the aesnnmg of each 
spray season. T h ~ s  1 s  dollbly necessary as  the squad supervlsor:: 
w i L l  also be scrm-permanent enlployees o r  employees who work a t  
other tasks dulzng -iAe remainder of the year. It 1s planned tha t  
t h l s  t ralnmg be done a t  the Sector leve l  nth competent supervlslon 
d w g  the week o r  so before operatlons, uslng a mock-up w a l l  f o r  
spraymg, The men, m c l u d ~ n g  squad supervisors, all be tralned 
m the use and lilamtenmce of the pump, m l x r n g  of mnsectlcide, 
f l e l d  procedure, publlc relations, and record keepmg. This 
tralnlng must be practical a d  p h y s ~ c a l  drilling m l l  be ~mphaslzed. 
The standard of spraylng must be greatly myroved and I believe 
t h a t  this F~CLI. be possible. 

It 1s  hoped t h z t  the sarile sprayrxm cap be re-hired. f o r  the 
most part m succeeding years, but the penod of t ralning w d l .  
probably contlnue t o  bc necessary. 

To ensure adequate performmcc by the sprayman, ~t 1s essentral  
t h a t ' t h e  squad supervlsor does an effcctlve job. Thls IS, I belleve, 
our biggest proolcm, as so far I hzve notxed a strong resistance 
a g a n s t  t g n n g  and enforc~ng mstructlons. It 1s  hoped tha t  duzrng 
the week's t m m n g  tha t  senlor supemsors  mil be able t o  get 
squad m p e m s o r s  "m the habltfl of actually supervising. 

Whfle semor supervis~on a t  t h e s e c t o r  c h e f  and zone level  1s 
not so cruc1.d t o  the job of getting the spray on the w a l l s  efficient- 
ly, lt 1s mportant t o  ensure proper support fo r  -the spray operatlon 
and t o  the preparation of proper records. Cansxderable e f fo r t  wl l l  

have t o  be made t o  obtam znd t r a m  sultable p-rsonnel a t  this level. 
For the tune bemg; the greatest emphasls r n l l  be placed on f i e l d  
l e v e l  tralning as  we must s t a r t  buddmg from there. 

$&fie certarn phases uf cvaluatlon of the spray operatlon are 
such, tha t  they can be c ~ r r l e d  out by spray operatlons personnel, 
lt 1s  my feel lng the t  the pr lnclpj l  responslbfilty should r e s t  with 
-the epldenuologlcal sectron. The proof of effectiveness depends 
upon effective mterruptxon of transmission. If breaks occur, 
the= nature should be mvcstlgated on the basis  of factual loca l  
mformatlon, If ~ l l e f l w t ~ v e  spray operatlons arc  the ~ n h c a t e d  
cause, then the reason should be lnvestlgrted md remebes proposed 
by the spray opcratlons group. I n  a l l  cases there must be effective 
team work on the part  of both sections, 


