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GLOSSARY

AID The United States Agency for International Development

APLC Austrkalian Plaque Locust Commission

AvGas Aviation gas or Fuel

BHC Insecticide mixture of isomers of hexachloro cyclohexane (also

called HCH)

DLCO Desert locust Control Organization for East Africa

EC Emulsifiable Concentrate

EEC European Economic Comnunity

FAO Food and hgricalture Organization of the United Nations
HCH Sea Bl

MALT Management and Lodiau ot Tenn of WL ooist s Connalranay,

the liecherlands

M.T. Metric Ton
PPD Plant Protaction Department of the Government of Sudan
RTO Sudanese Rnad and Transport Organization

ULV Uitra Low Volume spray control
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I. SUMMARY AND TNTRODUC'I'ICH

The 1986 emergency campaign was only a partial and temporary solution to the
locust and grasshopper problem in Sudan, Experts expect that, based on the
number of locust escapes that may have survived in various areas, within and
outside Sudan, the 1987 breeding season might be even more severe than the
1986 season. Unless control activities are organized quickly and efficiently,
Sudan could face & continuation, or even an increase in the intensity, of
locust infestations in the: next few yvears, On the other hand, grasshopper
infestation levels are likely to decline scmawhat, even without large control
measures being taken.

This paper proposcs a program of U.S. §$7,975,u0C for a 1987 emergency
campaign. Of that amount, $4,525,000 are hard currency einergency needs,
primarily pesticides; a further $450,000 is for local energency costs; and the
remaining $3,000,000 is for rehabilitation of pasticide stores which, while
urgent, cannot ne considered an emergency need.

Also proposed is a three year project at a cost of U.S. $7,400,000. The
project design budgets for two experts to be based in Sudan for the life of
project at $765,000 as well as seventy person months of short term technical
assistance at a cost of $675,000, Comnodities, primarily pesticides, will
cost $4,128,000; and other costs, primarily the hire of aircraft and vehicles,
is expected to cost $i,6847,00, It should be noted that the pesticide storaage
facility rehanilitation mentioned in the previous paragraph is expected to
occur starting during the 1987 emergency campaign, but of necessity, the
rehabilitation of existing stores and construction of new ones will extend
Into the period covered by the follow on project.

The gual of this proposed miilti-donor assistance is to combat locust and
grasshopper outbreaks in Sudan and locust invasions from other countries, thus
protecting Sudan's crops and preventing locust emigration to neighboring
countries,

The purpose of the proposed emergency assistance, and of the three year medium
term assistance, is to provide emergency requirements to combat locusts and
grasshoppers and to increase the effectivness of Sudan's Plant Protection
Department (PPL) (1r velation to grasshopper/locust control) by upgrading
skills, and hy improving PPD's maragement and organization. The project will
permit several donors to coordinate their assistance to Sudan for the 1987
eimergency, and for the next three years. There is an emergency requirement
for supplies and technical assistance needed betwecen May and November 1987,
There is also a need to provide medium term assistance Lo the PPD. The medium
term assistance will be in the form of continued technical assistance
training, pesticide storage rehabilitation, and supplies. The technical
assistance will concentrate on providing practical on the job training for
PPD's staff. : :

The p:oposed assistance is fully in consonance with the United States Agency
for Incernational Development's AFcich Bureau draft strateqgy for locust and
grasshopper control; the corrent FAQ stcateyy for Africa’s locust and
grasshopper control; ani, the Dutch govarnmen: dzvelopimental aid priorities,
It is expected that these:, and other donars, witl fand Lhe foreign =xchange
Costs of proposed project,

- . e T ;}‘ o e e RS ‘(-?Ph'
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The four person design team worked in Sudan during early February 1967. The
project design officer, Stephen Klaus, is employed by the U.S. Agency for
International Development (AID); T, van den Dool*is a director of VGL Logistic
Consultancy (Dutch firm); Jan H. Qudejans is a plant protection expert
employed by the Directorate for Agricultural Development Cooperation, Ministry
of Agriculture and Fisheries of the Netherlands; and, Philip Symnons (formerly
Director, Australian Plague Locust Commission) is an European Economic
Community consultant, The following project design was jointly prepared, and
reflects the views of all of them.

The design team made field visits and carefully considered earlier reports
especially those of Ashall, Oudejans/Hemming/van den Docl, and Schrnabl, as
well as assessments and reports of PDD. The team carefully analyzed the
underlying aspects of the nrohlem, especially the nrcoblem of desert locust
control in Sudan in way the earlier reports do not., It is in part for this
reason, that the recommendaticns and conclusions of the team differ materially
from those earlier, in particular those of Ashall. 1In part though, the nore
modest and more cost-concious approach adopted here reflects the changed
locust situation. ERarlier ic seemed likely that a full scale plague of
African migratory locusts would nccur; so the creation of a large organization
appeared necessary. A plague of that locust has not occurred, perhaps because
of actions undertaken. The design herein is the most camprehensive analysis
of Sudan's current locust and grasshopper problems «nd so its recomnendations
and conclusions can be considered to supersede those of earlier consultants.

In this paper particular account has been taken of the likely ability of PPD
Lo supervise and direct ultra low volume (ULV) spraying., Most experts
recomnend a move ta ULV spraving by aireraft to control 1ocuse swarms, It
should be noted that as=rial ULy BLraying iy piwerful @ha less expensive than
ground control £or locusts; bet Lihis m=f.00 can e dnsal e wasteful, and
ineffective if not carried ouc wich Knotlaccs ane Ghre,

Trie control methods 1nclud:d for both the Chieraency assistance and for the
three year medium tern project propose the use of substantially less
insecticides and vehicles than proposed earlier by others, and substantially
less than reguested by ché government of Sudan, but includes substantially
increased technical assistance and research, This approach is both
environinentally and fiscally more responsible than the 1986 emergency campaign
approachi, or than the approachs recommended by earlier consultants..

IT, PROJECT DESCRIPPION
A, Background and Statement of the Problem

Locusts and grasshoppers have plegued Sudan throughout recorded history, but
major infestations have ooccurred only periodicaily. The key factor is rain;
elther the return s normal cains sfter an extended pericd of drought, or in
IS @R Yo Sa99s @ SeitinCe G good rains Lo 1inled Lreziings areas.
ThUs,  fOi)owing Unon s £ Grought (of 18924-05, Swian evperienszd in 1986,
the most serioons Upsilbac of grasshocper and. locusc activiey in Ewenty years,
However the long recession oe0i0d &nd khe compsingdamands o) scare

T S

i L L
Jovernient resous w2 has Dauszd bhe nepeds of Hhe Hrant Moteotior Denurtinent's

P et e v cte e . ——
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(PPD) Locust Control Section (the government department responsible for lecust
and grasshopper control and coordination) to f£all low on the government's list
of priorities. Consequently, when warnings about. the potential outhreak of
locusts and grasshoppers was raceived, the PPD was ill-prepared to mount an
effective campaign. A imilti-donor effort was mounted which included the
United States working through its Agency for International Development (AID),
the Netherlands, and the European Economic Community (EEC) as the principal
donors. The emergency effort, which lasted from August to December 1986, was
succesful in that (a) equipment and sufficient amounts of pesticides were
delivered to Sudan in time, and were distributed efficiently to field stations
in time to undertake the required control measures, and (b) continuous
monitoring by FAO hired consultants and Steering Committee members ensured
that the PPD continued Lo receive the necessary support to implement its
program, thus preventing major crop damage,

However, the 1986 campaign was only a partial and temporary solution to the
locust and grasshopper problem. Experts anticipate that, based on the number
of locust escapes that may have survived in various areas, within and outside
Sudan, the 1987 breeding season may be even more severe than the 1986 season.
Unless control activities are organized quickly and efficiently, Sudan could
face a continuation, or even an increase in the intensity, of locust
infestations in the next few years. On the other hand, grasshopper
infestation levels are likely to decline somewhat.

The importance of locust control in Sudan is well-recognized by international
experts. Sudan is a preferred breeding area for the desert locust, an insect
which has a potential invasion area extending as far west as Mauritania, east
into India and Pakistan, north to <outhern Etrepz, and scuth to Centra

Africa. Sudan has been gradvally recovazing from tne devastating drought and
famine of 1984-85. Harwvests in 1985 ansd 1948

€ncouraging ;31gns that mdany tradicional fa.mzvs ace ragaining sel f-
sufficiency.” Furchernmore, many Sonars are SUppOrLing iacreases agriculcural
production Lhrouglr rescaren and the introductich of impraved varieties of
socghuin and i llet,  ‘Phes: Etrends and development activities can only continue
1f the locust threat is contreiled, for a plague of locusts can easily destroy
the hard work of farmers and researchers alike.

HOC ware anove aderaqge, with

B. Goal and Purpose S T
The goal of this project is to comoat. locust and arasshopger outl:reaks in
Sudan and locust invasions feom otner:countries,: thus pirotecting Sudan's crops
and preventing locus! emigration o neighboring counbriss,

The purpose of the project 13 co provide emergency requirements to combat
locusts and grasshoppers and to increase the effectiveness of the PPD (in
relation Lo grasshoppec/locust control) by upgrading skills, and by improving
PPD's management and organization. ;

The project will permit: several donors to coordinate their assistance to Sudan
for the emergency, and for the next three years. There is an emergency
requireinent for supplies and technical assistance needed hetween May and
Hoveiper 1987. Theére is also a need to provide medium term assistance to the
PPD.  The medium terin assistance will be in the form of continued technical
assistance training, pesticide storage rehabilitation, and supplies. The
technical assistance will concentrate on providing practical on the job.
training for PPD's staft.
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This paper spells out a strategy for dealing with Sudan's locust and
grasshopper problems over the short and medium term. It is based upon the
proposition that, given the periodic nature of iiajor infestations, actions
taken durings the™next few years are critical to both: (a) the containment of
the current emergency, and (b) the reinforcing of Sudan's PPD to cope with the
long term control and imanagement of the pests.

Thus, the primary purpose of this paper is to provide a framework for the
provision of donor assistance in averting or reducing crop damage over the
short and medium term - the period between now and 1990, This paper calls for:

building upon the control and survey activities (and lessons learned) by
Sudan and donors in 1986; and

expanding and enhancing those activities in the next few years in order
to:

(a) establish standards and criteria for determining when and where to
apply stategies for control cof the pests;

(b) provide necded resources (technical, financial, and material) for
timely efficient (and cost-effective) pest survey and control
activities, that fully take environmental concerns into account; and

(¢) train and develop a Sudanese human resocurce base that can help to
reassert and subsequently, mzintain control of the threat posed by
locusts and grasshoppers,

(2 Expectad Achievement s
l.  The creatinan of a Locust Survey and Coritrol Unit capable of
carrying out: (a) all locust survey; (b) ground control &t times of ininor
activicy; (c! direction and supervision of botl ground and acrial locust
control in periods of greater activity,

The Unit will in addition:

(a) develop and test methods of ground control and test ground spray.
equipment,

(b) assess the effectiveness of control for both individual targets and
campaigns,

(c) Kkeep the locust situation under constant review within and outside
Sudan and issue both regular and special assessments,

(d) inform the Minister of Agriculture of the likelihood or existence
of an emergency requiring additional resources, and

(¢) keep reconds of stocks and usage of all ecuipment and supnlies
especrally pesticide.

2. The establishing of a reserve cf trained field officecs to he
seconded to the Unit at times of emergency,
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3. The establishinent of mechanisms to declare an einergency and to
either build up or procure quickly additional supplies especially of vehicles,
pesticides, aircraft, ground sprayers.
1. The establishment: of adequate pesticide storage facilities and
methods of stores procedure both for pesticides and other supplies,

5.  The development of improved methods of ULV ground control for both
locusts and grasshoppers.

6. The practice of sound methods of locust survey and reporting.
7.  The introduction of sound sraciices of ULV aecial drift spraying.

8. The practice of propes mechots of masviclds application for both
o

locusts and grasshoppers hiaving dus cegand bo cvi of target and weather
conditions, and che need for the apolication of an acGurete area dosaqe.
[} [

9. The practice of safe management and handling of pesticides and

regular cholinestease tests for all exposed staff.

10. The developiient of a system for the repair and maintenance of
equipment especially of ground sprayers.

11, An assessment of locust and grasshopper mortality from spraying
pesticides. :

12, The establishment of criteria (threshold levels), which can be used
easily for contrcl of grasshoppers infestations in Crops.

13. A determinatior: of the underlying causes of African migratory
locust upsurges in Sudan.

14, 2n assesment of Lhe environmental impact of both baiting and
spraying control of locusts and grasshoppers.

15, A testing of the effectiveness of baiting substitutes for BHC and
estimates of the feasibility of large scale baiting campaigns for for both
locust and grasshopper control.

III, FACTORS CONCERWING PROJECT SELECTION AND DESIGN

A, Beneficiaries

The beneficiaries of this project will he the entire population of Sudan, on a
virtually equal basis. The project will limit crop damage and will prevent
locust outbreaks Erom developing into a plague. If a locust plague did
develop the resulting food crisis would impact on the entire Sudanese
population, indced it would dirpact on several neighboring countries as wall,
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B. Economic Benefits

The aim of desert locust control is to contain any upsurge and to prevent a
plague. This is not only of benefit to Sudan, but to countries throughout the
invasion area. 1In the same way Sudan benefits from control elsewhere,
especially control in the Arabian peninsula. Desert locust control is an

international obligation.

Various 'experts' have calculated that since an adult locust will consume
approximately two grains par day, that a medium size swarm can consume 80,000
M.T. of food per day. They qo on to say that this amount of food is enough to
support a human popiilation of 100,000 for a period of one year. This is _
falacious reasoning because: 1) what an adult locust consumes in a laboratory
Ay not be what it consumes in a wild swarm, and 2) much of the food consumed
by a swarm is not food that humans can consume, or even grazing needed to

support stock.

There are no reliable fiqures of locust or grasshopper damage anywhere in the
world, based on either sample:s or on Crop surveys, with the sole exception of
part of Australia during the Spring of 3984, SBuch figures as exist for the
damaqge that occurred in 1946 in Sudan are littie irere than guesses. That is
Not surprising since few relianie councry wide fiqures of crop loss are
available even in developed conintrses, Nevertnelers, there is little doubt in
anyone's mind that a inajor locest plagle wouil ceuss severe 10Ss and perhaps
€ven a continental scale disazver. rfosses weuld certainly he equivalent to
hundreds of millions of doliacs woreh of Crop dalmade and perbaps thousands of
millions, These losses would lhe Suffered mainly by subsistance farmers for
whoin crop failure can mean starvation, Thus, it can be seen that locust and
grasshoppzr control is far more cost effective than suppl/ing donor food
assistance as was necessary in 1984 and 85,

A further point to be borne in mind is that even in a minor outbreak a desert
locust invasion can coinplecely destroy a farmer's crop overnight. An
individual farmer is unable to cope with such an invasion, and for him the
result can be starvation or cuin. It is little comfort to him that the total
damage over the wnole country may not be great. Other pests which take only a
portion of the crop ar: acceptable, even though the total loss over the
country may be consideralile and occur every year.

African migratory locusts, as a rule, and tree locusts and grasshoppers
present a less dramatic probhlenm, Grasshoppers especially infest very large
areas, but by gregarious locust standards at relatively low densities,
Incidence varies from year to year but does not remotely approach the
variation between lociist plagues and recessions. This group of pests are a
national, not an international problem. No reliable estimates of country-wide
grasshopper dainige Lo cereals can be substantiated, but over small areas
damage can be severe, However, control of grasshoppers and nonswarming
African migratory locusts is probably not always cost effective, Only when
infestations reach an economic threshold should control be carried out, but
such threshold levels have not yet been developed for Sudan. Grasshopper
control on range grassland is almost certainly not econamically justifiable.
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C. Economic Considerations of Control Options

Before assessing what is needed in Sudan it is necessary to analyze lLhe nature
of the migratory pest problem and indeed the philosophy of migratory pest
control. Then the tasks which need to be performed, and finally the
organization and resources reguired can be determined. 1If that is not done,
recomnendations and conclusions are little more than assertations; and

requirements no more than a shopping list,

It is often assumed that the control of every migratory pest poses a generally
similar problem so that all are best tackled by one organizational structure,
That is not so. A fundamental distinction should be made between pests which
either can or must be tackled by gereral population reduction and those where
control in infested crops is the only practicable method.

Locusts supply the classic cases where overall population reduction is
required, but not all locusts can be tackled in that /'way. Further, one
spacies can pose more than one typz of problem. For example, major plagues of
the African migratory locust do occur but this locust can also be a purely
local pest especially in sugar cane., This locust poses a peculiarly difficult
philosophical problem in Sudan sincs in 1985 it seemed likely that a plague

would arise from local breediag not from bhe vecoygnized outbreak areas in Mali
and Chad. This problem <11} oo covdnsg oo tabor

For overall population reduccion to he fezzibile, viroially the whiole
population must bhe concentrated in & reiatively small arez: of target, That
can be true with most locusts, it mey be true at times with the Armyworm

Spodoptera exempta but 15 alimost certainly not so for grasshoppers like

Aiolopus and Osdelzis seneqgalensis, both of which are of economic importance

in Sudan.
1. Migratory Pests

a. Desert Locusts (Schistocerca aregariz)

The desert locust is py far the most important of the migrant pests i Sudan.
It, like all locusts, can oxist at low densities as a 'solitary! living
insect. Ag=in like all locusts if numbers and denuities inorease the locists
‘learn’ to behave gregarionsly and form massed nymphial (hopper) bands and
migrating adult swaris. Swarms usually breed gregaricusly and this may lead
to a plague, with large numbeérs of bands and swarms. Desert locust swaring may.
well cover seveéral hunaved kin® and move 100 km dovmwing in a day. The

desert locust can produce several generations in a year.

Desert locusts can infest a hige area from Mauritania in the west to India in
the east and from Tran in the north to Tanzania in the south. Different parts
of this area are infested at different seasons but migration is far from
completely regular. Ion-svarming solitary locusts exist only in the drier
central band of the infestation arca but, as with the gregariols phase, occupy
ditferent parts al different. seasons. Swarms and bands form aftear goo
breeding caused by a ségnences of qood rains in areas wiich thie locusts OCCUY!
1N SUCCESSIVE (enelat Lons.,
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A plague of the desert locust lasted certainly from the end of last century
when reliable records start, until the early nineteen sixties. Indeed many
experts thought the plague was permanent and that the species survived through
the gregarious pliase. This view has not been credible for many years. The
usual situation is now one of recession with large areas almost certainly
infested at barely detectable densities and with the irregular formation of
small bands and small swarms. Some of these are controlled and some die out
naturally., On three occasions during the last 20 years, Inajor upsurges have
occurred which seened likely to develop into a full plague. None did, but
whether wholly because of control is uncertain.

The thesis that control can so reduce the population that plagues will be a
thing of the past, is invalid. It is a truism in Australia and in South
Africa that the time to worry is at the end of a drought when you can scarcely
find a locust. For examplée, in February 1984 at the end of the worst drouaht
On record, only z rew tens a2f insects were found in transect counts by ten
field officers of the Australian Plague Locust Commission over a period of
about & fortnight. VYet little more than a vear later, Australia was in the
middle of the worst locust susbizak for 50 Years. isnsities arter the drought
were in the order of at fust one per ha; this is undelectable in the sense
that you cannot feasilbly test Lo zes if a giver ki is infested at such a
density. To prevent (i plague at least & mitlion km? would have to have
been sprayed; that is environmentally and dolaopicallyv ot of the auestion,
And of course in February 1984 g plaguz coiié noe iz predicted with
certainty. A key area in desert iocrst Lbsurdes 15 Gften the Empty Quarter
(Rub al Kali) of the zrabian Pepinsula, which at the start of the build up
sequence 1s virtually uninfested.

Sudan is a key area in the population dynamics of the desert locust. The Red
Sea coastal plain is a high frequency winter-spring breeding area which has
played a key part in the carly stages of previous upsurges. The central and
northern parts of the country are summer breeding areas wlhich may be critical
in upsurge continuation. So desert locust control in Sudan is of importance
for the whole potential invasion area,

However, the desert locust: should still be regarded as being in recession as
it has been for some 25 years, Thus, the recession and upsurge situation is
the one we have to plan for; not for a plague. This means a need for the
following: te

1. regular surveys of the Red Séa coastal plain between October and
April inclusive,

20 regular surveys of the central and northern belt especially the
western part of the central belt (Darfur) June to October inclusive.

3. Small scale control of bands and small swarms on the Red Sea
coastal plain from local breeding (perhaps 1 year in 3) and in the
suivner breeding arza (perhaps 1 year in 5). ‘

4, Larger scale.contirol of bands and swarms in the same areas (perhaps
1 year in 6 or 1 yeéar in 10).
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5. Major control following invasion and/or escapes from winter/spring
breeding in Sudan, and suhsequent breeding, mainly but not
exclusively in central and western Sudan between June and September

(perhaps 1 year in 10 or 15),

As recently as late Januacy 1987 FAO.we;é,Maknihg_of the risk of a
plague-producing upsurge triggered by winter breeding tlien in progress on the
coastal plains of the Red Sea. Countries throughout the infestation area were
urged to assess theic immnediace reguirements. That tineat has declined
soimewhat, perhaps because of Limely conczol especially in Sudan and Saudi
Arabia. Of course an upsurde may still ocour hecaus? of a successful breeding
by an undetected current infestation on gocd future rains and following
breeding by locusts which st have survived in substantial numders after the
winter spraying on the Red Sea coasts.

This much reinforces the arguiments advanced in this paper. Donors may provide
more for deserc locust control than will in the event e needed. On the other
hand, if aid is not forthcoming countries will e in no position to combat an
upsurge if one does occar. it is very difficult to predict locust
developinents with confidence more chan say two nonths ahead., For example, in
Botswana a large scale spring hatching in late 1986 of brown locust followed
by invasions from South Africa in early 1987 seemed alinost inevitable. The
hoppers in Botswana died and a much smaller than expected infestation in South
Africa has been contained. It now seems likely that virtually none of the $5
million of aid provided by donors will be used to kill locusts.

A way to reduce this 'donors risk' of providing aid which turns out not to be
needed without running an unacceptable 'consumers risk' of refusing aid which
turns out to be necessary, is by contingency planning, allowing very rapid
expansion of control capability when the need arises. The project proposals
are designed to go suine way towards achieving this.

h. African Migratory Locusts

The last plague of the African migratory locust lasted from 1929 to 1944 and
at one time or another during that period alimost all Africa south of the
Sahara with the exception of tlie rain forests, was infested. The plague had
its origin in the relatively small flood plain grasslands of the middle Niger
in Mali. It was thought a plague could arise only by the formation of swarms
in this 'outbreak area' and their escape and subseguent gregarious breeding.
It is possible that theory is correct, although a widespread outbreak in Sudan
during 1985 and to a lesser extent in 1986 has weakened the theory. A short
lived but guite severe outbreak occurred in the Republic of South Africa
during 1982, 1In addition to its plague capahility, the African migratory
locust can produce econoinically important local infestations usually in sugar
cane. Infestations have occurred in Kassala, Sudan in Hippo Valley and
Triangle of the Zimvabwe low-veldt and ox grasslands in the Republic of South
Africa. el

There is no reason to suppse that there wiil he o widespread African
migratory locust outireak 1n Sudzn during 193%.  Tocally important
infestations may well ocoin but shese arc nesi tinely Le be confined to
comnereially cropped lands.  Control should be cirsied odt only at the request
of the farmers and on a repayicnt basis. BEmecgency provisions for African
migratory loaisk control in 1587 are not justifier.
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However, it is not possible to be sure about African migratory locust control
in Sudan in the medium and long term. 1If another pilague were to occur as the
last one did there would be several years of build up in West Africa before
Sudan was invaded; time enough to prepare. On the other hand, it is not
possible to decide if a local minor plague similar to that of 1985 will occur
again and if so under what circumstances. Since there is no reason to believe
such a plague is an imnediate risk it is recommended that research on the 1985

situation be undertaken before a policy is determined.

C. Tree lLocusts

The tree locust is a inor economic pest of trees which produce gum arabic.
The locusts' migration pattern has not been studied nor has its control.
Infestation levels fluctuate but not to the extent of producing even minor
plagues. Control of gregariously behaving infestations is probably
worthwhile, There is no need for emergency action in 1987 however.

d. Grasshoppers

As mentioned earlier, grasshoppers present a very different problem from
locusts. At their worst, grasshoppers infest very large areas but by locust
plague standards, at low densities, Losses are considerable in total but are
widespread. General population reduction is quite out of the question. On
the other hand, crop protection is difficult; a crop infested at the adult
Stage can be treated, only for the crop to be reinfested in a matter of days.
Crops at the sprouting stage can be destroyed by quite light infestations.,
Although grasshoppars do not have plagues and recessions, there are wide
variations in numbers between vears. Years of gcod rain tend to be years of
high grasshopper numbers, but also of good crops. Fortiunaliely in years of
Poor rain, grasshopper nubers are always low.

Grasshopper control is a crop protection activity and ill fits with locust
survey and control. lence the later recommendarion for a sp2cial Locust

Unit. Economic ciiceshola towsls S coatrct neea to he delermined for Sudan.
Grasshopper control 15 dirfioeic bo vime. zan AT LS D8 sainewhat donbt ful
SatasEaEIn =S E
Africa quring 1936 wiich were: s G S BT Y A s datsielenniahito
JUSULEY Lreatment, MAny Lreated arops wale QeasEiy I Ested DUk ehe means and
criteria to distinguish these from areos for which treatinent was nol. cost
effeccive were lacking.

Conoitic Hensfie,  1a5Ge Sueiors hra Boiiteod Lo R TCRRETCT

2, Control Options

a. Mechanical and Biocontrol

As virtually no hiocontrol or effective mechanical method of control are yet
known, the main control efforts used Eo control locusts remain aerial and
ground spray applications. All informed scientists agrez locusts are bhad
candidates for biological control, Trenching, burning and swatting are: not
effective means of control of locust swarms.

b. Baiting

Baiting for grasshopper control and for locust hoppers can he both effective
and cheap. Hows=ver, pait is bulky so many vehicles are ncedsd to trangport it
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and many laborers to spread it. It cannot be used, with rare exceptions,
against swarms. The logistic difficulties mean that baiting has never made a
substantial impact on a large locust infestation, Therefore, the method

cannot be relied mupon for locust control.,

In short, baiting is well suited to grasshopper control where quickness of
response and deployment ars less critical than fcr locusts, Also, for
grasshopper control where contrci measures are mcunted only in infested crops,
the farmer's lanor can hw available on the site and can be used for bhait

spreading.
C. Ground Coent:rol of Individiel Louciist Bands

Hopper bands can be attacked by ground toans with relatively simple equipment
such as knapsack sprayers and by baiting but such metnods are not suited for
large infested areas. 100 vast are the problems of deploying, supplying and
supervising large teams of mainly newly recruited, scantily educated laborers.

There are moreover two technical problems with ground control of individual
bands. Firstly, ‘it is difficult to search an area on a front; many bands are
likely to be he missed, This project plans research to find out the
proportion of bands present which are in fact located by the current somewhat
haphazard methods. Secondly, with the current insecticide of choice,
fenitrothion, the insects should be in contact with the sprayed vegetation for
a considerable time, say 24 or better 48 hrs. But a mobile band may only be
in the sprayed area for a matter of minutes unless a very large area
surrounding the hand is treated. To achieve a contact kill requires an order
of magnitude increase in area dosage. This was not a problem in years past
since even with ground control, large blocks were barrier sprayed with
dieldrin., Little research has been carried out since the days when dieldrin
was the insecticide of choice, Thus, research is needed, and planned for in
this paper, on the most effective means of applying today's different

insecticides.

Synthetic pyrethroids offer a possible solution since they act very rapidly;
brown locust hoppers stop macching, seek shade, and climb grass and shrubs,
However, synthetic pyrethroids are expensive and many of the sprayed insects
can recover. A 'cocktail' of a synthetic pyrethroid and fenitrothion has been
suggested by some; the pyrethroid to disorient and the fenitrothion to kill.
Sumitomno, in fact, market a cocktail for domestic fly control. This problem
of individual band control has been ignored but it is clearly urgent. It is
probably at the root of the 'overdosing' of fenithrothion which appears to be
comnon, ‘This i5 not a trivial matter as fenithrothion casts about U.S. $10
per liter. Ouite possibly as much as five kimes Ehe dosage of fenitrothion is
needed to Kill by contact as wogld be.needed if the happirs remained within a
sprayed aiea. : s

Inseclicide iz the major 2osb 5a b targe canpiican. Meverehslass, pe Jata have
been recorded o thie vale au whial, treated Daticls Era bheing filled since the
days when diclarin vwas bhe pasticide of choice,

In ground control emdlsifianie concentrates (B2) and nltra Low volums (ULV)
formnlations arc soraved, ding BC formulations cedniges aiiplea supply of

: s ;
e lattan,

Wated and gimce 1zbhoters and Vohicles than GoV COL A 1OnL,
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however, require spraying by equipment which disperse the insecticide in small
droplets in a limited size range. Spinning cage (Miconair) or spinning disc
Micro Ulva) applicators ace desireable, but none of the types presently
available are wholly satisfactory. ULV spraying demands a well trained
operator and should be carried out only in a steady wind.

Fogging machines are not recommended because these produce very small droplets
with neqgligible terminal velocity. Even in a good wind such droplets will not
impact and in still air the droplets will hang and will slowly be displaced
great distances hefore coming to rest. The Exhaust Nozzle Sprayer was used
successfully with dieldrin but there are doubts about the stability of other
insecticides in the hot exhaust gas, It has not bheen used in locust control

to apply otlier chemicals.

ly ased against incust
AOppEl conteel too.  EQ
aialast locels hopppers.

In swanary, ULV ground contiesl 13 zimost exolosit
hoppers but is suitaple for aduly and s
ground contrcl, in guncral, ehoutd only

ECs are well cuited for grasshanser ocombrsl in o S8 hesalse quichn2ss of
response anud asplovinent sre {282 critical chan for locusty,
d. ULV Ground Coritrol of Swarms

There remains a technica problem of small scale swarin control by ground
methods, This has not been tried routinely hut very qood kills should be
achieved if a small droplzt spray cloud is drifted through the roost site as
the locusts are milling before departure, The probhlen is locating the roost
site and getting a ground team there early in the morning before the locusts
depart. The study of this is sugygested as a research priority. Deploying an
aircraft - at present the only feasible means of control - is scarcely
justified for small, low-density swarms,

e, Aerial ULV Control

This is well tried and well proven, However, as with ground ULV, spraying
locust band and grasshopper control should be attempted only in a steady

wind. Only large blocks (at least 1 kmz) can be sprayed. Spinning cage
(Micronair) atomizers are essential. No aircraft should be accepted without a
variable restrictor, a flow meter and an in flight flow regulation. One
cannot guarantee that a loucust target will be near an airstrip so the
aircraft must have at least 4 1/2 hrs. endurance, Large insecticide carrying
capacity is not needed. In an average, four hour sortie it would be possible
to apply only about 300 liters of technical fenitrothion at 300 ml/ha. even
using a track spacing as large as 100m. Locust swarm control is much less
understood, but good kills can be achieved reliably by spraying the roost site
in the early morning even though winds are light then. Spraying of swarms in
flight needs modified aircrafe,

Spray aircraft are essential for large scale control (5) and may well be
needed for medium scale activity (4) also (see previous section III C 1 a for

explanation),

The Aerial Aviation Section of Bop is in poor shape. and bayond the Scope of
this project to resuscitate it, pDLEO have approvriate aircraft and the
Sltuation undsr whicn Sudan would require aircrafe are precisely those
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stipulated in the DLCO charter. MNeverthéless, it is not clear whether it is
Sudan or DLCO who decide if aircraft are needed, and again not clear who pays
the additional cost. 1t is thorefore recommended first to obtain the services
of DILO aircraft, and alsn ko let 'period' contraszts for hire of suitable
aircraft with a locally operating £irm (see financial plan),

Aerial and ULV ground control can, of course, he used against grasshoppers but
their use, especially the use of aircraft, requires careful Justification in
each case in terins of likely damage prevention,

In summary, aerial control is the only method currently available for reliable
locust swarm control. 1Tt is also the cheapest method of hopper control in
terms of cost/ha treated hut not necessarily per locust killed. Aerial
control is much easier to organize than ground control and imich easier Lo
ensure accurate arsa dosage and optimum application technigue, 1t alone can
cope with large outbreaks. But hopper target delimitation and detection is
difficult and the method is unsuited to small targets. ‘There is a doubt about
the efficacy of cugrent ULV ground control at acceptable area dosages.

f. Remote Sensing

Desert locusts will occur and breed only in green areas although not all green
areas will contain locusts. Rainfall returns, synoptic meterological charts
and aerial survey can all help to guide locust surveys to suspect areas.
Remote sensing can also be an aid but there are problems. LANDSAT is the most
powerful tool but the product is expensive. Green areas show up as magenta on
the standard false color product. But the response of the most important
perennial grasses (e.g. Panicum with desert locust, and Mitchell grass
(Astrebela) with Australian plaque locust) may be undetectable because of the
dominance of the bare ground between the grass clumps; certainly undetectable
without sophisticated computer analysis of the digital computer record. The
digital tape is an order more expensive again and this technique is still very
much at the experimental stage. Because of the expense of LANDSAT there is a
move to cheaper and more frequent but less precise satellite output as is
available for example from NOAA and METEOSAT. But this is still very
experimental in the detection of green areas. A critical element in the
development of the use of satellites is the provision of 'ground truth'. This
requires the maintenance of a network of automatic stations recording
continuously factors such as tenperature, reflectivity, soil humidity over
long periods and a large area. This type of investigation is considered to
lie outside the scope of the Project. e

The use of remote sensing for locust survey guidance has been and is being
investigated by FAC and Ly che Australian Plague Locust Comnission {APLC). If
and when remote gensing becanes a proven operaticnal tool for locusr survey it
should be deploy=d Ly FAL for e desert locust region as a whole, not for an
individual country. This s in part because sontiisticated processing and
expert interprecation will by needed; and in part because for the satelites
whose product is cheap enough for coutine use, a single scene is of
continental scale. T projecl migint provide a means of supplying vital
ground truth data for the developnent of remote sensing uses, but this
requires liason with FAG outside the design team's terms of reference.
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a. Types

Fenitrothion is currently the most widely used pesticide for locust control,
Between 100 and 150 M.T. of technical material would be needed to cope with a
major upsurge. Tt is effective, it has some residual effect (it has a 'half
life' under hot dry conditions of about 3 days), it is reasonably cheap, it is
not highly toxic to humans and, if applied properly, does not harm the
environment.

Diazinon has been used in considerable amounts but it is slightly less
effective, is less persistent and usually slightly more expensive. It has no

advantages over fenitrothion.
Both fenithrothion and diazinon can be applied directly as technical material.

Malathion is cheap and safe hut it is not very effective. About one kqg.
active ingredient per ha. is needed which will almost certainly make it more
expensive in real terms than fenitrothion,

Phoxim, according to laboratory test, is highly toxic (roughly 6 times as
toxic as fenitrothion) to locusts by contact, but is expensive and not field
tested. The synchetin nyrethroids are promising especially for ground control
because of their effect on hehavior (see III C 2 c). They are at present
extremely expensive although the area dosage (for deltamethrin about 12q.
active ingredient per ha. for brown locust hoppers) required is very low.
Nevertheless, at current prices they are still more expensive than
fenithrothion at the recommended area dosage. They have very low mamralian

toxicity.

Both propoxur and bendiocarhy are thought to he goad pesticides to mix with
bait, as now BHZ is not generally znvircumentally acceptable. Their use,
however, requires further investigation; and chiz w'li be Qore: as pact of the
project,

There are 1o other acceptable pesticides which have been sufficiently field
tested for locust control i.2, none fer which area dcsages for effective
treatment are known.

h. Formulation

The pesticide should be stored as an ultra low volume formulation, in the case
of fenitrothion as technical material (@ 95% active ingedient vol/vol).
Technical material is less in volume and thus cheaper to transport and has a
longer shelf life the the formulated product. Reformulation as an
emulsifiable concentrate (EC) to be used mixed with water, which is necessary
with many ground sprayers, is easy for the supplier but the reverse process
cannot be carried out, Reformilation can be performed in Sudan.
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D. Implementing Agency

1. Present Situation

a. Drganizational

The Plant Protection Department (PPD) of the Ministry of Aqriculture, Food and
Hatural Resources has a number of responsibilities among which the control of
national pests such as rodents, weaverbirds, locusts, grasshoppoers and army
worm. The control of pests in cash crops such as horers in cotton and
sugarcane is cacried out by beards of irrigation zchemez, estates, and farmer
cooperatives,

The PPD of the Sudan is a large oruanization with a sta®f compiement of almost
3000; of which 55 are entomalegists, 6535 technical staft and some 2,370
others. The organogram (fig. 1) shows a Central Directorate at Khartoum with
ten specialized sections and a natwork of twenty provincial mzin stations in
five regions and Khartoum province (but not in the Equatarial South) and the
pesticide laboratories at Wad Medanti,

The Sections for Locust Control, Birds and Rat Control, Disease Control, etc,
at Directorate level have a small expert staff, whereas the field stations are
responsible for the control of pests in food crops and public foodstores
throughout, for storage of pesticides and for logistics and transport, In
emergencies field stations rmay be called epon wo provide aszsistance in other

e

regions as in the case of looust conhrol,
This project deals in particular wich the Lot.se Conbrol 3ection and the newly
almagamated section for adminisiraticn, ancn, planninn and development.
Under the latter coms the sub-sections foc transicnration, controller of
stores, controller of finance and workzhops (vehicles), Financial management
is carried out centrally with secction heads operating on funds which may be
liberally adjusted to the needs.

Training levels of PPD staff vary enormously but graduates holding degrees
from international or national (Khartoum and Wad Medani) universities are
relatively few. Several hundreds of technicians with agricultural school
certificates and many others of lower education fill the ranks. Generally,
knowledge and skills are insufficient to meet the demand of modern plant
protection methods and incans. This becomes all the more apparent as pest
problems reach national dimensions and call for sophisticated, synchronized
control, as in the case of locust.

b, Budigetary

Because the nmracent PPD hidger is divided inko hezads for the PPD as & whole;
there is no locust budger or Locust Secticn budget {(zee Appendix B).  This
does not encourage o respnsible uze of resources. There is no way of finding
out what was spent on locest conbrol or on grasshopoer control last fipancial
year; that is clearly unsabsiaotory.
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The present ficld allawance of 46 DEr day paid Lo PE)H when they are in Lhe
field in niggardly, 16 do-s5 nat, Nos is it intended bo, compensaty for long
hours of work unscr difficale conditions,  Similarcly, it does not and is not
intended to reward officers For the technical knowledge they must have and the
responsibility they must bear.

(f
"

c. Stores and Pesticide Waste

The PPD operates pesticide stores in 20 provincial stations (including
Khartoum) and a central store at the Khartoum Directorate. Construction of a
Neéw store is going on in Suakin, Many more semi-permanent field stores hold
small stocks of pesticides and bait during crop seasons; they are supplied
from the provincial stores.

The provincial stores are without exception in an urgent need of
rehabilitation. 'he main faults in their present state are: poor management,
very serious contaminaltion, chaotic storing, a bad state of repair of the
structures, an abundance of redundant pesticide, and waste and hazardous

conditions,

Items of storage are: more than 35 kinds of pesticides, 8 different kinds of
fuel, oils and grease, veliicles spares, ground spray equipment of various
makes and cylinders of methylobronide gas, - These, ard more items, are kept
without proper organizaticn and inventory checks within and outside the
undersized storage struclures,

The present storage situation is hampering the execution of the locust and
grasshopper caimpaign as well as other PPRD activities, Therefore, the project
includes a stores celialilitation component which consists of repair or new
construction as appropriale, Store rehabilitation is to be carried with
naximum usage of Sudanes: 1nputs with expatriate consulting advice. While the
need for new stores is not in question, it is however, a matter affecting PPD
generally and nol anly thée Jocust Section, This is not regarded as an
Elicrgency need, having the saine urgency, for example, as Lthe supply of
pestices, 1hus, 1t would be prudent to put out: the upjrading of the storage
facilicies to tender,

The provincial PPD storés all contain 2n amount of redunnant pasticides in
VArious quantities, old containers and choroughily containated soil 1nsida and
around the buiidings besides large stozks of e.q, 40,000 litres of liquid ppT
ovet 25 years old and & SulsStantial Vaitne of daieachoate,  there are old drums
Of UNKNoWn Conteit and iuls Oof cakes Poviacrs evacywigre,  Floors are
invariably coverad Wil o Fayer OF Just and sptis,

This situation Greaies [x:rmanent hazard and an ohstacle for improvenent. of
storage.,  The projoect, therefore provides for the removal and safe disposal of
Lhis chicinlcal waste i an cuvitonmentally sound way, ‘Iis project activity
includes the collection of chieimicals, waste and contaminal ion, repacking and
Lemaval, Cransport and destaetion by incineration ab |iigl Lemperatiures ab
Shell's Chemical Plant at Wad Medani or elsewhere 1f Shell's facility is found

to be cﬁVl[uﬂMuHLﬁ]ly Lt
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PPD and Shell are now canducting a country-vwide inventory in order to assess
quantities for destruction, the chemical problems involved and the need for
chemical expert assistance. Preliminary estimates are that PPD's various
stores have: )

100 M.T. redundant chemicals.

150 M.T. contaminated soil and waste,
Based on this estimate, a price of U.S.$100,000 has been quoted by Shell to
move and decontaminate the wastes; however, details of the contract are

subject to negotiation.

Storage practices in PPD stores are far ‘out of line with internationally
recognized requirements for storing hazardously toxic chemicals, combustable
fuel and deadly gases. The almost complete lack of apprehension about safe
handling in stores and in the field calls for consistent training in pesticide
manageinent ,

The system for storage administration is a simple one. Monthly stock list's
record stock leftover, entries, stock issued, and balance to be carried
forward. Provincial lists menticning main and sub-stations stocks are sent to
the Directorate's Controller of stores together with way-bills and issuing
orders for purpose of compilation of overall stock position,

The system does not function because field stations are much behind in sending
in monthly stock lists., Further, because of the lack of standaré forms
reporcting is incomplete and fanciful. Thus, at no time is accurate
information for procurement and distribution planning available.

The PPD has clearing officers at Khartoum and Port Sudan and a standard
procedure for regular supplies and individual donations, although lengthy
delays in clearance of goods is common.

2. Recomnendad Changes
a. Organizational

Clearly unless the major outbreaks can be dealt with, desert locust control in
Sudan will be largely rfutile, It would, in theory, be possible to maintain a
force sufficient ro cope with a more major outhreak. However, maintaining a
large strike force winich 1y seldon reedsd uculd be wasteful, A large fuorce,
large in tenns of niltting pover 57 not neceszarily in nuibecs, would not be
maintained In pracice,  Tnevitably and undarstardaizly, resoucces would be
taken from locust conteol so that wnan action was needed, aircraft would lack
spares, INseltlcldae woulid be shore, vehicles would be old and unreliable, and
staff would o= 11 rramned,  Consequently, a Locust Unit shonld be formed
within the Looust (ana grasshopper) Control Section; the Unit should deal with
the more reqular aspects Of the desert locust problem. Within this brief,
however, very different approaches are possible,

Tt is necessary before considaring these alternatives to look at the nature of
locust survey and control,  locust control has often been likened to war.
There is the sane alternation of periods of low activity (peace) with the
spells of intensc activily, There is the same need for” rapid response with
Iittle warning; the sare nesd tor rapid deployment and redénloyment. 1n both



-18-

cases the gathering of information, its rapid transfer and analysis, and
immediate decision are vital. There is perhaps in locust control an even
greater reliance than in an army, on decision and judgment by the officer in
the ficld., This can be achieved with a small well trained highly motivated
unit. Even then maintaining enthusiasm at times of low locust activity is
difficult, It is difficult to produce an elite unit in a developing country
but there is no workable alternative. There is a relatively small centrally
based locust unit in several other countries, notably in Saudi Arabia.
Successrul large scale locust control cannot be achieved by labor intensive

inethods.

The locust control should be sperated from grasshopper control. The Locust
Unit should, of itself, Ie capable of carrying out the survey and minor
control duties (1, 2 & 3 as listed in ITI C 1 a). Items 4 and 5 on this sam
earlier list will be dealt with later. These basic duties are themselves
seasonal., They cai be tackled by setting up field bases each responsible for
an aréa. This has drawbacks, Even the officer in charge will be likely be
relatively junior;, supervizion will be needad but s likely to be lacking.
There will pe little or nothing to do in any given area for a good half of tr
year. A relatively large nuinber of vehicles will he needed; even if these ar
supplied inictially, they are unlikely to be well maintained or replaced when
they should be, The alternative is to have a smaller unit based in Khartoum
and going out from there., This has clear advantages. The disadvantaqes are
the time lost in travelling to the suspect areas, the difficulty of getting t
the areas in the rains (although difficulties of ground movement will occur
whatever scheme is adopted), and staff dissatisfaction due to the amount of
time away from home base. On tne last point it must be realized that locusts
occur In the field and anvone wh.D works in a locust unit mist accept that the
field is where une must spend mest of the time.  The schene can be funded by
donors initially as we indicats in detail belcw. But, it should@ be emphasize
that in the long term che Govornment of Sudan must acc=pt the nead for
priority equipment and funding. There will still be a marked gavinag in the
proposed reorganization but it will be easy to forget this, The
responsibility for pointing out the need to maintain the favored position of
the Locust Unit will rest on the head of the Locust Section; it will not be a
siinple task,

However, medium and large scale control would both be beyond the resources of
the Unit recommend herein. 1t is recommemded that the increased number of
field staff for medium and large campaigns should be supplied by short term
secondment from within PP, There must be a mechanism for the declaration of
a locust emergence and definition of the action which follows. The staff
liable for such duty should be designated, trained and retrained. A pool
exceeding the likely maximum need, should be built up. Equipment for seconded
statf must be provided and such provision through a stock pile built up with
donor aid should not prove difficult; with the key exceptions of vehicles and
Insecticide. It would be casy to say vehicles, like people, should he
provided ftor a short oeriod from other sections of PPD. PPD vehicles are o0l4,
with the exception of thuse supplied under the 1986 encrgency campaign, and in
short supply so this is non a likely solution in practice. Nor is it likely
the Unit itself would be allowed to retain and 'moth ball' extra elderly but
still roadwarchy venicles, Vehicles could however, he hired locally.



It would b2 unwise to be duoguacio concerning bhe size of the Unit, A sensible
composition might be a Hemd, an Information NEficzr [thils position already
exists), a Pesticide Applicaiiuns CELicer (L0 agsurs proper mechods were usa2d
and to field test new netiiods, new pesticides, and new squipment),
approximately eight rField Officers {to carry cut survey and winor control and
to head teams of seconded officers in time of need), and an appropriate
complement of drivers. For comparison, the Australian Plague Locust Commision
(APLC) keeps an area roughly twice the size of the desert locust area of
Sudan, under constant surveillance during the locust season (September to
April inclusive) with ten Field Officers (no drivers); APLC needs seconded
officers only to cope with major plagues. The (unpaved) roads are much better
in Australia, but movement is little easier than in Sudan after rain.
Nevertheless, the suggested number of well-trained dedicated officers should
be able to do the jobh in Sudan.

The Field Officers could be posted to regional bases provided they remained
wholly within the Locust Unit. But there should be no more than three bases
(say coastal, central and western) with one more senior and two junior Field
Officers at each base. There vwould need to be a considerable amount of
seasonal redeploymernt bhetween baeses. The Head of the Unit would have to
travel for much of his time in order to maintain standards and morale.

Something along the proposed lines is already occurring in the Red Sea coastal
area. There PPD officers from other regions have been seconded to work
directly under an officer of the Locust Section who is in charge of operations.

b. Budgetary.

A Locust Budget which can well be subdivided into the heads now used is
recommended. The Head of the Locust Unit would have to estimate for the year
ahead and the estimate would be subject to higher scrutiny and revision. If
the Unit was short, a good case would have to be made for additional funds.
This is the essence of accountability.

Tt is very important indeed that some means be found to increase the
remuneration of orficers when they are in the field. The reward could,
pechaps, bhe expressed as a 'campaign salary supplement' and be paid when an
officer spends more than a week in the field. . It would compensats them for
their long hours of Work dnddsy ii*f:OAIt ﬁOPdL.lUn~.

Provision needs to be mads i w Meaporandum 01 =LH‘.ucanJng, ar in @ project
AQrecment Debwvecl ".r' SoMerient of SUGEN &ad Che GChnr G U0 ensiird that
binding conditions CUthLHLHJ enzlusive use of vebitole ~u1[c., pestlcldes

avgas, diesel, oil and grease, and any other gooas suppliad by the donors Mlll
be used soley in the lucust/grasshopper contcol campaign,

The projece Vill address the stores problems by training PPp's staff in
Storage system administration, safe handling and inspection wnthin an overall
logistic training modiale to e designed and taught by tihie Stores Manajamant,
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Administration and Logistics expert. Tho toxic nature of pesticides and
product knowledge nead to be emphasized.

The training for selecked storss officers should be as similar as possible to
the training presently beiny conducted by MALLT because this organization has
been conducting logistic Lraining in Sudan for two years, which has been made
compulsory for government staff in this field, The training program needs to
be adjusted to also include specific knowledge and skill improvement items
related to pesticides. "This is an urgent matter.

It is recomnended that PPD's present storage section and transport sections be
united into a new Logistical Unit to deal with all storage and transport of
purchases, imports, distribution, etc. in order to establish greater
efficiency and cost savings, Further, it is recommended that as soon as
feasible a well-trained, competent logistics manager he eappointed by PPD at
the head-of-department level who would also serve as ccunterpart to the Stores
Managment, Administration and Logistics expert {perhaps one of the Sudanese
trained during the past few years by the MALT team could be recruited). This
New manager should work with the expert to design appropriate stock keeping
records for such donor supplied items as pesticides and vehicle spares.

Lastly, attention needs to be given to adequately strengthening clearing in
1987 and including this subject in logistical training.

E. Sudan's Experience with Recent. Similar Projects

A limited amount of locust survey and control work has always been carried out
during the recession period. This work has been carried out during the winter
season in (' 2 Red Sea coastal area where desert locusts congregate every year
for breed. .g. However, the explosive increase of grasshoppers and African
migratory locusit populations in 1985 and 1986 overstretched Sudan's capacities
In terms of manageient, outfit, supplies, and resources. The threat of an
upsurge of desert locust possibly leading to a major plague was very real.

The internationil consguences of an uncontrolled large scale outbreak of
African migratory locust and desert locusts forced the donors to react quickly
With funds and conations in kind. Since Sudan would not have been able to
leel the 1986 energency wilh its own resources, it requested donor

assistance, Sevi:ral major donors responded. in a collaborative manner and FAO
acted as lead agency fer the orisis, -In exacuting and coordinating the
eineLgency assistance caipaign in 1966 a Steering Comaittee and Task Force made
ample use of donor organizations and services (cee the following section for a
more complete description of Lhese cwe Lodl=s),

Major donors wera Lhe Netherlands, EEC, and the United States., Among other
donors were tie British, Sweedes, Spanish, Greek, Finnisli, Japanese, and

Yugoslavs,  Teir fnpuks for last year's emergency catsed a sudden influx of a
DG arsd Vat L voluie of donations hatween Auguast 28 and soptombor 4, 1986,

T St [E By g et i - - AR von D BT Ry Ly A % . D S
The J1stritation G aunitions stacied on September lst wich Loe aid of 14

Metiedey Lrdors 90 Joan From 1 he Sudansse Road Pransposy Organizasion (R10) .
AN SEEicer of MALT, thw Dt Mahagement. and Logistics Tean workeng in the
logistics of foon-3id, took cuer management. respansibi livey for Eransport and
Eorwarding was coimslatan within one noath.,, Mne B0 RrUchs were Joaned frez,
DUt FAQ paia tle salacies of drivers.and maintenanes and BEC provided 400 MT
fuel. additionsl Lrucks () were loaned by Ozfam for a shict patiud,
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Under the 1986 campaign, procurement of donations was carried out through
Luxconsult on behalf of EEC, through FAO's Procurement office and probably by
national purchasiry OrgaHIZdtionS for some donations in-kind., FAO contracted
for an administrative officer to assist FAO's regular clearing agents.,

This project proposes an extension to be executed in the same ways and means
adopted for the 1987 locust emergency assistance program,

F. Contracting and Coordinating Entities

puring the 1986 locust and grasshopper emergency campaign a constructive
collaboration of Sudanese authorities and donors allowed guick decisions and
gave freedom to allocate funds to immediate needs. cConstiltants, equipment,
vehicles and insectivides cculd e put to work in the field within weeks of
their arrival, This a rapid pace was maintained throughout the campaign from
last August until now. Furcher, the Steering Conmniteee and Task Force
continue their discipline of frequent meetings and efficient operation.

This project, thercfore, envisages continuation of the proven management
through the Steering Committee, subcomnittee and Task Force with the FAO
Locust Other Migratony Pests and Emergency Operations Section, as the lead
agency.

1. Food ard Agriculture Qrganizaticn (FAO} and EEC

In early 1986 the Plant Pratection Depar tarned no che Food and
Agriculture Organization (FAQ) ol che U\:Luh cctious fcr finencial and
technical assistance te control the migratory locust dand very heavy

grasshopper infestations,

FAO, Rome, organized several technical and multilateral meetings to raise
funds for a concerted locust and grasshopper emargency control campaign
throughout Sudan-Sahelien Africa in 1986. Several donors contributed to the
FAO - Emergency project in the Sudan. Two major donors, EEC and USAID,
contracted with FAQ Rome for a joint operation to assist the PPD of the

Sudan. The Netherlands and Sweden soon followed and negotiated the transfer
of their funds from FAO into a joint donor account. For a complete listing of
all donors to the 1986 emergency campaign see Appendix C.

The EEC will be reguested Lo again act as contracting agency for collaborating
donors towards FAQ, Rome and to assume accountability for the administration
for local and foreign cash and in-kind contributions.,

FAO's involveinent in the project needs to be continued with the dual purpose
of strengthening the international approach in fighting the migratory locust
threat on the long term and of deriving maximum benefit of the expertise of
the Locust Section of FAD, Rome. Tt will furthermore, serve to prevent the
locust infestation in the Sudan hecoming an isolated national affair as the
tendency scemed to be at Gl predoininatly PraxcomSahe‘ or iented locust and
grasshopper Mmeetings at FAG Rom:a i 1985

Ways of emphasizina FAD's 1PVU1vemenL are; =uojpcr te negotiation, Provision
of contracts for ”L")V“' manager and locust expert consiltancies {(possibly on

bilateral fund in trist conteibuations) wnulo he an
provided thes: aontractors would be commiissioned to &
Contracting fuc oth=r assistances inight better be unhdttnhuh by

cfifac 1v~ inserament
e r‘y(il‘] (Ol’l'.x'CF‘(.‘.
FEC through
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Luxconsult on behalf of the Steering Committee. Individual donors should be
allowed to post junior experts to the project on bilateral terms for the
purpose of passing expertise to a younger generation.

2 Steering Committee

The PPD implemented the 1966 project under the close direction of a Steering
Committee Comprising representatives of the Government of the Sudan and of
donor subscrilkers:

Government of the Sudan Donors
Undersecretary Min. Rinance and gconomic Plaaning EEG
Undersecretary Min. of Agric. and Natural Resources USAID
Ministry of Defensa Netherlands
Director Plant ProLection Department FAU

Commissioner - Relief and Relhabilitation Commission

Chairman: Charge' d' Affairs, Royal Netherlands Embassy
Alternzte: Delegate of the European Economic Comnission

The Steering Comnittee operated through a sub-committee for the preparation of
terms of reference, budjets and workplans,

The terms of reference of the Steering Committee do not reguire to be
amendment unless new el=ments wiil be included under the extended locust

control project.
3% Task Force
The day to day execution was carried ogt by a Task Force consisting of:
Head of Locust Control Section of PPD; Dr. Karrar

FAO Coordinator: Dr. .J.'T. Awad
FAO Adiministrator: Ms. B, Schnable

The composition of the Task Force needs to be revised to include the Head of
the Locust Control Unit of PPD, FAO locust project officers, as well as medium
and short term expatriate expert assistance to the project. 1Its terms of
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refererce are to be amended accordingly. The subcommittee should submit new
function profiles and terms of reference for approval by the Steering

Comnittee, &
G. Regional Organizations (DLCO) .

The Charter of the Desert Locust Control Organization for Eastern Africa
(DLCO) organization requires ic to assist the national units of member states
at times when the locust situaticn, especially the desert leccust situation, is
beyond the resources of the national unit. However, DLCC has of late had
insufficient operating funds to supply aircarft and insecticide to meet all.
the calls upon its resources. Experience in 1986 suggests the amount of help
that can be relied upon from DLCO is limited. It is hoped DLCO will be able
to make an aircraft available provided support costs are forthcoming from
Sudan both in 1987 and in any future desert locust emergency. DLCO may be
able to provide technical advice and assistance, especially in the evaluation
of ground sprayers, and that would be welcome, However, as with aircraft it
would be unwise to assume DLCO will be able to help unless the additional

costs are covered.
H.  Cooperation with Non-Governmental Organization

During the 1986 emsrgency campaign various non-governmental agencies e.g. CARE
and Save the Children provided valuable locust information and even provided
support for surveys. Others, such as Oxfam, provided lorries for pesticide
positioning at field stations.

It is to hoped that such assistance will conlinue. T& will be part of the
function of the Locust Unit o let such agencizs know what information is
needed and to contacl officers in the field during surveys, Because such NGOs
operate small agriculture projects in remote areas, they have a vested
Interest 1n providing information on locust outhbreaks.

IV. PROJECT ELEMENTS
This section mainly details the suggested inputs for a three year project
starting on or about December 1, 1987. The inputs for the 1987 emergency

campaign are detailed in section V.

A. Comnodities and Storage

L Pesticides

a. Review of Present .Position -

. .,_\;.,-'. T..L (S} iy ! : .

During 1986 tne PPD used & very wide variety of at. Jeast 21 a:fferenc
'O VS

pesticides for the contiol of gqrasshoppers and docusl cecardless of Lineir
being tested or recumiznasd fer varticulan methiods snd rates of application,

Attempts to pull together statistical data on aerial and ground spraying in
the summer campaign 1986 from Field Monitor Reports and Weekly Locust Reports
show a minimum total consumption of EC and ULV pesticide formilations of
230,000 liters or 321,000 ha by aerial and on 32,500 ha by ground spraying
(Farnsworth). The areas are likely to have been estimated from the pesticide
used on the questionable assumption that the recommended area dosages were
adhered to,
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Of these, the consumption of fenitrothion ULV ranked highest, (over 110,000
liters) followed by diazinon ULV (46,026 liters) and diazinon EC dispersed by
air (26,363 liters) (Hemning). These figures should only be taken as
indicative ones. e

It is impossible to predict the proper quantity of insecticide needed for
locust control six months in'advance; -on the other hand, to hold a stock worth
say U.S.$1.5 million which might become useless before it was required, is to
be avoided if at all possible. The shelf life under tropical conditions is
probably no more than 3-4 years under the present storage conditions, and a
year or so more in a purpose-built store of the type envisaged under this
project. Disposing of outdated insecticide is a major problem. Thus, no more
than thirty M.T. of technical fenitrothion should be held in the country for
desert locust control after rhe present emergency. A further one hundred M.T.
could be bought, but held in the country of manufacture by the supplier.

All liquid pesticide should be supplied in drums of about 100 liters. A 200
liter drum of technical fenitrothion weighs about 280 kg; it needs a strong
man merely to stand it up on end. Despite the use of a cushioning tire, ten
out of a sample of 180 large drums were ruptured during unloading, a loss of
about $20,000 in that instance alone as well as a severe safety risk.

The cost of fenithrothion technical material is about U.S.$10/kg. The
delivery time to Sudan from the sole two manufacturers in Germany and Japan is
about 4 months; if money for purchase must come from donors that would rise to
at least 6 months. A general warning of a locust upsurge can be given up to 6
months ahead but often warnings that far ahead can prove to be false alarms,
Also not all pote tially dangerous situations can be spatied; some occur in
unsurveyable areas such as Tinest1 on the Libyian/Ciag Lorder. A reliable
warning can be given only anit 2 menths in wAvarece, (These are rough
figures; soime Seliences can b Forecast furcher abcead and Inore reliably than
others),

A possible solutiocn is for rhe fasiicide to be bought but stored cverseas at
no cost by the manufactursr, and shipped or even air fraighted to Sudan when
needed.  ihe inanufacturer, subject to agreement, weilla scli from this stock
and then replace it or ensire as part of the contracr, that the insecticide
would be 'turned over' within its shelf life. In essence, that is what the
Australian Plague Locust Comnission do; with the modification that the
pesticide is vbought Ffrom and stored by the Australian subsidiary of the
manufacturer. Prelimindry contact with suppliers suggests that for a large
order (say $1x106) such terms will be accepted. If airfreight is used, the
pesticide could be in the country within two weeks. FAO have obtained air
freight terms of about $1.50/kg Europe to Africa. 1In summary, air freight
should be considered in certain circumstances to prevent overstocking and its

inherent dangers, even though the cost is substantially higlher than sea
freight,

A further reason for this recommendation is that in Sudan pesticide bought for
locust use is stored with other PPD pesticides and, quite understandably,
there is no way in whicli the use of locust pesticide for other purposes can be
prevented. OF course the 'borrowed' pesticide should be replaced when used
for other purporses, but that is unlikely. ULV material can only be applied
with special equipmént. It is not suitable for most crop protection

purposes. A move to technical material might reduce the risk of 'locust
insecticide! being used for other purposes,




It is appreciated that the burlk of the pesticides have hesn sprayed on crops
for the control of grasshoppers, an annually recurring non-gregarious pest.

It is imperative 6o distinguish clearly between grasshopper and locust control
as the two require a different approach in control even though populations of
grasshoppers and African migratory locust may get mixed occasionally. The PPD
of Sudan has the responsibility of grasshopper control for which it receives
hardly any financial support from more prosperous farmer cooperatives in the
Eastein and Central Regions. The clear:.distinction of locust control at
Directorate level is not maintained at provincial level, where pests directly
threatening farmers crops take priority over national problems of locust
containment. Further, present storage practices make it impossible to reserve
certain pesticides for specific use in locust control. Thus, unless a
specialized and expanded locust control unit with far reaching authority is
organized, it would be difficult to supply pesticides for the sole use against
locusts.

This is particulary true for the use of pesticide powders in bait prepared
from crushed groundnut husks. The bait is traditionally spread around and in
between emerging crops to control early grasshopper infestation. Baiting is
regarded as the cheapest and mest effective way of controlling this pest.
Baiting against bands of locust noppers in wild areas is logistically
non-feasible under Sudan conditiens. Still, the project envisages to continue
supply of dust formulations for bait preparation as an efficient protection of
national grain crops and as a means of preventing complete exhaustion of
locust pesticide stock on grasshopper control.

For 1986 some 194 M.T. of HCH (BHC) powders were supplied by Greece and Spain,
probably as Agrocide 7 formulation. Since then supply of HCH powder has been
banned from the aid program and will be substituted for with bendiocarb 1%
powder and propoxur 2% powler for bait preparation.

Baiting has fallen out of use elsewhere with the introduction of newer
pesticides and m2thods, and Sudan is the only couitry where baiting is known

to be still used an a stondara conticl maasune for srasshopnels on locusts,
In the Szhelian countrics dust L3 UGB TN SrARLROSEES,  Racatse of this,
there is no known datza oo bhe 280 R ' MERETIOR SO DY OO NI DY
baiting. ‘Thus, the projecr ineind L 16 ) SRS B SRS BT )
protect sorghtm and miilet from grazshopper and locust derage,
A PPD assessment of rtheir piregsnt scech of pesiicides which can be used for
locust contrnl as of early Februarvy 1987 is:

At Field Stations Tokar Campaign
Fenitrothion 50 EC 2,016 liters 30,000 liters
Fenitrothion ULV 1,140 liters 1,800 liters
Diazinon 50 EC 2,796 liters 4,420 liters
Diazonon ULV 471 liters 0 liters

Aerial spraying of winter breeding sites of desert locusts in the Red S=a
Coast area, in particular within and south of the Tokar delta was in process
as this paper was being prepared in February 1987. Thus, left over stock of
locust pesticides will be very low at the onset of the 1987 sumier energency
calipaign and early replenisnment 15 @ssential,
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h. Additional Non-Emergency Requirements

(i) Locust outbrizék% control.

Provision has been made for one major outbreak. It is recommended (a) that
most of the insecticide is not held in Sudan; (b) not all of the insecticide
is bought immediately as fenitrothion, and investigation of synthetic
pyrethroids for ground control is envisaged.

Note: Chemical companies are keen to participate in trials and can be relied
upon to provide test chemicals, technical staff and local support.

(ii) Locust minor control and grasshoppers non baiting.

A small provision has been made for ULV insecticide for minor control of
locusts likely to be needed in non plague years and for small scale control of
the most severe grasshopper infestations using ulv methods.

(iii) Grasshoppers

It is likely that the recent grasshopper upsurge is associated with the end of
the drought. Whether the drought returns or normal rains continue, the
grasshopper outbreak is likely to subside. We also expect an introduction of
threshold infestations levels for control and better supervision of dosages to
produce a saving. For 1987 we have allowed for powder sufficient to make up
8,500 M.T. of hait (roughly half that provided under the emergency for 1986).
In succeeding years powder sufficient to make up less bait has been allowed
for (1988 4,675 M.T. and in 1989 and 1990 3,100 M.T. of bait each year).

)

2, Vehicles and Spasz:

In an enorinously vast country «= the Sudan »@oh linele infrastructure in place
the availability of a sutficiens large numbei of vahicivs of proven
durability, of spares and maintenance fzcilities is a pre-condition to
execution of country wide projects, In this respect PP effectiveness is
continuously hampered by lack of transport.

The acqguisition time could be much shortened if a donor would agree to supply
vehicles immediately under specific circumstances. An alternative is local
hicre. 1In the past the problem has been solved by a combination of these
methods; and a combination of these methods will probanbly have to be used in
any emergency campaign.

The PPD Directorate has a section which provides trucks, selects and prepares
the goods for transportation and issues way-bills. However, this PPl section
will be insufficient in capacity and capability for this year's campaign.
Additonal capacity will need to be hired from private transport companies.
The MALT organizalion will be in a position to provide assistance in nanaging
the transport and contracting souk lorries as was the case in 1986.

The project foresees training on Lransport management, safe handling and the
economics of transport within the framework of overall logistics training.
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* List of vehicles at PPD field stations as of 15 February 1987:
Type Brand In service Off the road
< Repairable HNon-repairable
Pick up Toyota 5 1 -
Landrover 24 8 3
Station wagon Toyota 9 8
Landrover 3 1 1
Trucks Unimog 16 23 18
comner 8 4 10
i Daf 6
Others fR5) "
76 45 328

* Donated under 1986 donor assistance program,
Pick-up Toyota 6 '
Landover 22
Station wagon lLandrover 3
Trucks Bedford 6

Note: This list for PPD field stations does not include the
Khartoum Directorate, Furthermore, it is not clear if the
vehicles assigned to the locust winter campaign on the Red Sea
Coast are included in the record

In 1986 transpoct of pescicides, avgas, diesel and other locust campaign
materials from Kuartown and Born Sudan olesranse {OlNts tu field stations was

P
-

carried out by lorries of Sudarche amversiant Orcanivaiions 22D, Motor 4
Transport Organizazion (140) —py el B R A TS S TE RRE)

In past emscgencizs NON=dguiieriintal Ao za, Moot o oms sk se Sxfan peovided

TORELES T RTSE i SR S LRSS Dot n e can b el (souk

lorries).

Private sector Loanspore has proven o se Leviatlc when addressed iy
b 4
profressionals,

Bowever, funds need tnen to Be reserved for hiring of private
transport.  Funds need o e provided for vehicles for a Locust Unir and for
consulrants,

In view of the new emergency in the Western region it is important that the
Locust Control Unit hangs onto any vehicle presently under its control. The

o provision of new transport foc incoming expatriate assistance to this project
is critical and has been budgeted for,

Under the 1986 program spaies were delivered with all new vehicles, but the

; total amount was meager., The logistic assistance expect: will need to take
account of past usajge, present stocks, and the manufacturer's recomnendations
before ordering., 1t is not recomnended that spares be purchased with each
Vehicle as was done last year; instead the spares order should be based upon
the fleet's needs. otherwiss, this means that seldom used spares are never
ordered, e.q. 1n 1986 & critical shortage of windscreens for Landrovers was
apparent, Also, tices need to be ordered, but should not be purchased fronm

-

the vehicle manufacturers; as it is less expensive to purchase them separately.
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PDD field stations have very limited warkshop facilities, and the same is true
of the Khartoum headguarters. However, requlations divect all government
department Lo the Movor ehicla Transport drganizacvion Lo repair and
maintenance. The quality and wcomptness of renarr= 14 2aid to be acceptable,
provided spares are availalle, Thus, is (3 rocomiesied shat the Locust
Control Unit maintain therr own stock of seares, ~

Reliable vehicles are essential. It is a false economy to try to run vehicles
for more than 70 ocr 80000 ki (2 vears) on tracks and off road. Allowance has
been made for eguipping and re-equipping the Locust Unit and providing
vehicles for consultants. A substantial number of vehicles have been given to
PPD and no further provision for vehicle supply to PPD in general has been
made in this paper. Instead, provision is made for local hire to cope with a
desert locust upsurge. Further, provision has been made for spares for the

Locust Unit only,

For the project, twenty 4x4 pick up or station wagons are budgeted for, as
well as two 2x4 trucks. All new trucks should be supplied with hydualic lift
tailgates, These are invaluable when handling heavy loads such as drums of
pesticide,

Y

3. Protective Clothing

Generally, awareness of the need for caution in handling pesticides is very
low throughout PPRD. Particularly in sensitive areas such as pesticide stores,
bait mixing areas, and air strips. The absence of any safety standards and
disciplinary procedures are evideat. Adeguate protective clothing is missing
almost everywhere. :

One should be realistic about the usefulness of existing sophisticated
protective apparel given the climate and illiteracy in the Sudan. Only four
target groups will be singled out for provision of protective clothing.

Group Kind of Protection oty

Bait mixing laborers Simple cotton nose/mouth masks 10,000

Spraymen of locust control Coverall, caps, goggles 200

units Rubber gloves, shoes 200 pairs each
Store and airstrip Coveralls, caps, goggles 1,000

Laborers Rubbec gleves and hoots - . 1,000 pairs each

Any training on pesticids handlizo and applicetion ahoald enphasize that the
best protection comas from Ehoroudh waching of boady aud 2loLhes witn plenty of
water and soap as so0n as pussible afher contatini.ion.

4. Stores and Disposal of Pesticide Waste

To address the shortcomings mentioned in section III D 1, an extensive
pesticide storays rehabilitation program will be required.

A survey was started in February 1987 by Shell to assess the amount of out
dated pasticides which are stored in various PPD warehouses., puring the
Survey, any leaking or damaged containers will be resealed or the out dated
pesticides will be placed in new containers.
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Next, all out dated pesticides, as well as any contaminated soil or flooring
from the various PPD warehouses, will be removed to Shell's premises at Wad
Medani. Then when, the procedures have been found to be environmentally sound,
the out dated pesticides and contaminated material will he destroyed or
decontaminated. : '

After this has been accomplished, the store buildings themselves can be
rehabilitated or replacements constructed as needed. ™'~ rehabilitation and
construction work will need to be tendered for, and can probably be paid for
in local currency, perhaps using counterpart funds. This rehabilitation and
construction work has been preliminarily estimated to cost the equivalent of
U.S5.$3,000,000. 1t is included on the budget page for the 1987 emergency
assistance, although most of the work will not be performed until later years
because of the long lead time required to assess exact needs for each site and
let the construction contract. One construction contract is recommended.

5. Spraying Equipment

There is a great deal of spraying equipment, much of it unserviceable, within
Sudan, This should be brought to a satisfactory state and evaluated before
more is bought. Nevertheless none of the equipment may prove suitable for ULV
application so a small provision has been made for the purchase of new greund
Sprayers (aircraft should come properly equipped as a condition of the
contract),

6. Aircraft

Provision has been made in the budgets for the hire of spray and reconnaisance
aircraft for one major locisc campaign, and for development and evaluation
work, and Appendix A has suggesticns for the aircraft hire contracts.

&. Spraying

It is desirable that the spray sirocaft shontd e agle ro carry an observer on
spray operations. At least unitl) the pl:ios are veid to the job. This is not
-

2
usual and special permission may be needed Loom the Ministry of Aviation.
b.  Survey (fixed wing)

A single engined (for reasons of cheapness) high winged aircraft is needed for
Survey. Survey is carried out for green areas where breeding may be
occurring, for bands (although bands are visible only if large, and if in open
vegetation) and for larger, high flying swarms.

o Helicopter

This is essential only for the detection of low flying swarms in difficult
country. Helicopters have not been considered essential for desert locust
control (although vital in, for example, red locust and Australian plaque
locust control). fTheir use is nor proposed for Sudan.
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7. Radios and Other Equipment

A good SSB/HF radip network between Khartoum headqurters and the field is
essential, Enough radios should be provided to equip vehicles of the proposed
Locust Unit. The existing PPD network is adequate for grasshopper control and
does not need more radios. SSB/HF radios are recommended for use between
aircraft and ground observers also., They are not ideal for spraying
directions, but VHF radios have such a limited range that they would be needed
in addition to SSB/HF sets. (The aircraft must often be called in to a locust
target as much as 100 km away.) Radio spares are needed, particulary to
service the radios purchased in 1986 which have no local dealer,

Much camping equipment has been bought but it may still be necessary to equip
the Locust Unit and provide a reserve for use in an upsurge. Under this
budget line item are included large tents, water containers, overalls etc,

The research envisaged does not require elaborate scientific and survey

apparatus but a modest sum has been set aside. It will be necessary to equip
Survey teams properly (sweep nets. vertimeters, binoculars etc.)

B. Technical Assistance
1 L.ong Terin
a, Management (Team Leade:)
rcijec To be

™ -
AN .o - LI S
mdis ge wWill report in
i P 2 nenier of

Terms of reference: 7o e |
accountable for all onzl dresiresaon
writing each six wontns to nia S

the Task rorcz, He wiil SUGaNieCe Shaining duowidd 3120 assist and
advise the Head OF this ioous! Hait o sl i 3T oionust and grasshopper
activities and also Regional tntonolegists on Grasshepper control. He will pe

responsible for preparation of a Locust iHandizook giving information on survey
and control for freid officers. He should expesct to spend al: least 100 days
€ach year 1n the field,

Requirements: At least § Years of supervisory experience, preferrably in
migratory pest control, including locust control. Experience in directing
field teams. Experience in running control campaigns. Experience in African
conditions would be an advantage.

b.  Applications and Spraying Techniques

Terms of Reference: To serve as Deputy Project Manager. To develop ULV
ground application method for individual hopper band and small swarm control.
To assess the effectiveness of yround control campaigns. To improve direction
of aerial and ground control to ensure correct application techniques and area
dosages., To ficld Lesl new insecticides for locust and grasshopper control,
and evaluate ground Spravers, 'To test the efficiency of baiting methods and
the limitations of baiting for both locust and grasshopper control.

Requirements: At least 5 years experience with aerial and ground ULV
control, Ezperience with a control organization during a major campaian,
Preferably rescarch experience in insecticide application methods,
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2. Short Term

a. Stores Management, Administration and Logistics

(One two month vist in each year of project)

Terms of Reference: To develop and arrande for adoption of auditable, simple
store management procedures to protect donor and PPD inputs. To train PPD's
store anagers, and transport personnel concerning proner receiving, issuing,
stock control, and write off procedures. The training will emphasize the
toxic nature of many goods PPD is responsible for; the safe handling of
emergencies and environmental contamination. It will also emphasize the large
value of other goods, e.a. vehicle spares. To visit stores for on-the-job

training and review of procedures,

Requirements: At least three years experience in stores administration and
management, 1ncluding designing goods ceatrel systems,

B, Applications and Spraying Technigues
(One visit for 3 months in each year of project)

Terms of Reference: The sam2 as for the long term expert of the same title,
except Will not serve as Depuity Project Manzaar,

af the 3w ticle

Requirements: Ths sam: as for Lrs long terp exrcrt af the a
B Sucvey dard R:poiriing
(Two visits of 3 months in each year of project)

Terms of Reference: To assist with training courses and to carry out
on-the-job-ctraining in methods of locust survey and reporting. To help to
improve standards and thoroughness of survey.

Requirements: At least 6 years experience of locust survey, preferably
including survey for desert locusts in Sudan.

d. Environmental
(One visit of 6 months, one visit of 3 monphs)

Terms of Reference: To evaluate the environmental impact of various methods
of current locust control and the effect on the environment of overdosing. If

possible, to evaluate grasshopper control similarly.

Requirements: Experience in assessing the environmental impact of pesticide
application. It is recommended that a contract be let to a reputable
institute versed in this type of reasearch, for example The Wildlife Institute
of Denver University in Coloradn, U.S.A. or to the Faculty of Ecotoxicology of
Wageningen University, the Matherlands. The work would be likely to involve
Spraying a large block and some small blocks by methods used in locust
control, assessing the indect and soil fauna tefore and after spraying and the

Elme pxopilalions Lake Lo recover,  Also, concidezed wouls be the decrease in
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pesticide levels v Lh: veacnals an b cinod ics; ard the effects on
Stock, especially the pasticiie cessdues in wesn oF Shack Kept -n the spaved
area. .

Vias L uam

i
<
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e Spraying Machinery
(3 months each year of the project)

Terms of Reference: To service and bring to operating standard ground spray
equipment. To assist with training in operation and maintenance of ground

sprayers,

Reguirements: Thorough knowledge of ground spraying machinery, its
maintenance and repair.

f. Biogeographer
(Two visits of 4 months)

Terms of Reference: To analyze the 1985-86 upsurge of migratory locust to
attempt to determine the causes for its initiation and decline, with
particular attention to the effect of control,

Requirements: Research experience in the biogeographical analysis of locust
outbreaks. 2 working knowledge of synoptic meteorology.

g. Contrnl Criteria

(Tvo visits of 4 months).

Terms of Reference: o determine threshold levels for the economic control of
grasshoppers in varicis crops having regacd for type of crop, stage of growth,
yield despite damac:, regrowch, reinfestacion.,

Requirements: Experiense of estination of damege:, crep loss and control
thresholds in the frela on ceresl 1)O0S

(On an as-neaded bhasis, ey EWSnOntan tite Siirsk
[}

project year and oue month

Terms of Reference: To assist in clearing donos preovides inputs tnrough
customs, To schedule distributior according Lo PED planning. To repack goods
into appropriate consignnents for distribution. To obtain transport and issue
consignment notes. To supsrvise safe loading and transport. To keep records
of goods arrived and transport documents and expenditures.

Requirenments: This expert would ba locally hired, and perhaps the MALT
organization could fulfill this function.
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C. Training
A major task for-all censultants should be on-the-job-training.

1. In-country

A training course should ie carried oﬁEiby consultants and others on the spot
in each year of the Project covering survey and control methods, safety,

operating procedures etc.

A training course should be carried out each year of the project by
consultants and Locust Unit staff in regions subject to locust or grasshopper
incidence (a) to train a pool of people to be seconded to the Locust Unit in
times of upsurge, (b) to improve methods of grasshopper control,

The courses should be extended to cover grasshopper control but officers not
liable to be called on for locust control should not attend the full course.

It is essential to keep course numbers small (maximum of 15) otherwise it is
impossible to make the course predominantly of practical work; not lectuers.

Note: Regional staff scheduled for possible secondment should, as far as
possible, be given on-the-job-training as well, by being included in Unit
surveys and in minor control activity,

2. overseas

The senior officer in charge of the Locust Unit should make a visit to study
locust control in other countries. This should include Saudia Arabia and

Australia,
D. Resecarch and zvelaalion
1. RFessarah
The major technical problens have bzen indicated in earlier gections, They
are sumnarized and listed below:
a. Desert Locust

(1) Development of reliable cost effective methods of
ULV ground control of individuals bands.

(ii) Javelooment of ULV ground methods for control of
small rooscing wiwzrms, T -
(1i1)  Assszzment of effectiveness of ground control

campaigns (proportion of popuiation in bands; proportion of hands present,
detected and treated; percencage kill in treated pbands). .

(iv) Mathods of delimiting areas infested with
sufficient hands to justify aerial drift spraying.



p.  African ﬂiqratoryntbcust

A study of the 1985/€ upsucge Lo determine the causes of its initiation and
decline and the likelihood of a repitition.

c. Grasshopper Damage and Control Threshold Levels

(i) Development of simple methods for determining
threshold infestation levels justifying control, bearing in mind type of crop,
its stage of development, the level of prcduction (i.e. whether despite damage
in a good year an averaqe yield will result ; reinfestation,

(i1) Testing of naw powizrs for inixing with bait, cost
effectiveness of continl, and the limirarions cf Laiting; this applies to
locust control as well.

d. General

(i) Ground spray machinery: an evaluation of
equipment in terms of: output drop spectrum, robustness, ease of operation,
ease of maintenance.

(ii) An evaluation of the environmental impact of
locust control will be attempted., It will almost certainly be necessary to
spray seperately for this purpose only.” No additional provision has heen made
for insecticide and aircraft hire.

2. Evaluation Plan
a. Evaluation of Medium Term Assistance

An interim review should occur near the end of the first year of the three
year project assistance; and a futher evaluation should be scheduled
approximately six months bhefore the project's end. The first would be early
enough to allow modification of the project, and the second would allow enough
time to consider a possible extension, '

ot e
Both evaluations should be carried out by, two consultants over a period of
about three weeks. The evaluations shpuld carefully compare the project's
expected achievments with what hYas actuaily been accomplished. One of the
consultants should be an expert .on locugk: contrel, -arxd if possible grasshopper
control, and centrol organizations with pariictlar attention to aerial control
and should have consideralyle relavant field research experience. The same
person should, if possible, serve on both evaluation teams. The second
consultant should be concerned with logistic ard supply matters. One of the
experts for the final review should be a member of the Locust Other Migratory
Pests and Emergency Operations Section of FAO. Since FAO will bhe the
implementing organization, it will have a responibility for the proper
execution of the project.

The evaluation teams would work closely witl the Task Force and would report,
initially, to the Steering Comnittee; the written report would, of course, be
submitted to FAO who would distribute ic apropriacely,



The team would concern iiself witn all 2s5geats ©F zhe project, bouii technical
and organizational, wauld recoimmend project mediricacions, and in the final
evaluation make "immediatz and long term recommendations for locust and
grasshopper control in Sudan.

b.  Mock Campaign

If during the project there has not been a major desert locust campaign, a
mock campaign excercise should be run in the project's final year. The aim
would be to test whether the project has succeeded in its main purpose; namely
to make PPD capable of combatting a major upsurge. The exercise would mimic a
real upsurge in every respact including the degree of warning, except of
course that actual insecticide would not be used. Such an exercise was
devised by FAO for DLCO in 1985/6 but was shelved because of a shortage of
funds. Provision has heen inade in the budget for & conzultant to plan the
problem. The consultant would devise mock monthly FAO Bulletins and mock
survey reports, and with the help of one of the project staff create 'swarms'
and 'bands'; and of course adiudicate disputes and assess the success of the

mock campaign.
V. 1987 EMERGENCY CAMPAIGN INPUTS

Sudan may be in the early stages of a desert locust upsurge. A further stage
comprising larger infestations than those of winter/spring 1986-87 may occur
in central and western Sudan during summer autumn (June to October inclusive)
1987. A full scale plague infestation will not occur then; however, it is of
vital importance the upsurge should be halted.

We suggest the following items be funded for the 1987 campaign:

A. Technical Assistance

The Terms of Reference will not materially differ from those proposed for the
three year project and are found in secticn IV B.

1. Manzgelnent (Pe2m Leades.)

ISt S ama g snuye isian et cran i al nLo;ram

The suppurt recommendsd for che ot
(e Mo h,—1“1 GRY will lizse

Justifying a Manacer Lo oversa: Lho ]?Ul“hel.u..uﬂ.
with PPD and oversés, in :nbdyla;iOh with the Head ¢f the Locust Section,
concerning all éspacts Of locasc and grasshoppar opecations, e.g. procurement,
logistics, survey, and socaying (April te Novemer, 8 person months).

2,  Application and Spraying Techniques

™0 epplication experts will be needed to organize and help direct aerial
control, to develop ground control methods, to chack effectiveness of
treatient and ares dosages applied (on2 May to Ocokoner and one Auquet to
Octoier, 9 person uurLu~). :
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3. Survey and Reporting .

Two survey and reporting experts will be needed to improve survey methods,
information collection and information transfer (one May to August and one
August to November, 8 person months).

4.  Spraying Machinery

A spraying machinery expert will be needed to repair and service the
considerable amount of ground spray equipment (July to Sept, 3 person months).

5. Stores Management, Administration and Logistics

A stores management, administration and logistics expert will be needed to
review current stores and transport procedures, practices, facilities, and to
recommend changes as well as train selected stores and transport managers
(April to November, 8 person months),

6. Environmentalist

An environmentalist will b necded to evaluate the environmental impact of
various methods of current locust control and the effect on the environment of
overdosing. If possible, to evaluate grasshopper control similarly (May to
September, 5 person months).

B. Vehicles and Spares
1. Four Whneel Drive pick-ups and Stetion Wagons
Needed are six each 4x4 wheel drive vehicles (for Khartoum based staff, 3 pick

ups and 3 station wagons). Also, six each 4x4 wheel drive pick ups for western
areas which received few new vehicles last year.,

2. Trucks

Five each 2x4 eight ton trucks with hydraulic tailgates are needed.
3. Vehicle Spares

A substantial quantity of vehicle spares is needed (provision of spares for
vehicles supplied in 1986 was low and more spares are needed). Hydraulic
tailgates should be purchased for trucks supplied in 1986.

C. Aircraft
AvGas will be needed and is budgeted for.

Provision has been made in the budget for approx. 1,500 hr. spray aircraft
hire (this is the number of hours needed to apply the amount of fenitrothion
being purchased). &lso budgeted for is approx. 250 hr, of reconnaisance flying
to locate locust swarms. Suggested contracts covering technical aspects of
hire are attached (Appendix A) because provision is needed for spray equipment
attachments (fiow meler, inflight Flow regulator) to ensure hired alrcraft can
be usea efficiceanty to arply the stipulated area dusage:,
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D. Pesticides

It is unlikely that a locust campaign lapéer than one in which 130 M.T. of

technical fenitrothion, or its equivalent, is properly applied, will be
needed. It should be supplied in drums no larger than 100 liters each to ease

handling. That amount would allow treatment of over 4000 km2 of swarm or
band. 2 medium sized swarm is one covering in the region of 20 or 30 km2;
an upsurge with very large swarms is unlikely as early as the summer of 1987.
It should be borne in minJ that number of swarm reports is not the same as
number of swarins; sometin.. swarms are missed but often the same swarm is
reported many times as 1t moves from place to place,

The technical fenitrothion ordered for the 1987 emergency campaign is unlikely
to arrive before June. By then it should be clear whether or not a major
summer desrt locust campaign will be needed. A thorough analysis should be
sought after the fenitrothion arrives from the FAO Locust Other Migratory
Pests and Emergency Operations Section in Rome. The analysis should assess
the desert locust situation and the possihle risks Lo Scdan from that locust.
If the analysis concludes clat the cigk of # m2jor sutbreak in the summer is
negligible, the pesticide for di:sert icoust conirsi siould be recained in
Khartoum. 1In that event, it would form the reserve for the proposed follow on
project, so reducing the cost of that project.

It is more difficult to determine the amount of pesticide which will be needed
for grasshopper control. Bait spreading primarily be farmers is likely to be
the most widely used method. A purchase of 20 M.T. of fenitrothion technical
for grasshopper control which can be reformulated as EC if required, is
suggested, and 190 M.T. nendiocark and 400 M.T. preopoxur, sufficient to make

up 8,500 M.T. of bait.

Note: for 1987 the PPD purchased 8,500 M.T. of husks. Based on FAO
recommended dosage rates of bendiocarb (@ 0.5g. active ingredient per kg.) and
propoxur (8 2.0qg. active ingredient per kg.) the quantities or powder to be
ordered are as follows:

Bendiocarh 1% powder .at $2.60/kg 190 MmT
Propoxur 2% powder at $1.50/kg 400 MT

6. Transport and Storage Facilities

The safe disposal of outdated chemicals and clean up of store compounds by
removal of contaminated soil and wastes for decontamination is a matter of
urgency. Based upon preliminary estimates from Shell a sum has been budgeted

for this.

To the extent PPD is unable to do so with their existing resources, contracts
will be needed for transport of Avgas and diesel vehicle fuel. Storage and
disposal of outdated pesticides will be covered under a separate contract.

It is recommended that pesticide import and transport, and also dispersement
of Avgas and vehicle fuel to field stores be dealt with as last year., This
will require the provision of counterpart funds.
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F. Training ‘

The Project Man&ger should organize a ttaining course for locust control team
leaders in advance of the campaign using the other consultants and local
experts, The accent must be on practical work, not lectures., cCertain visual

aids and equipment are likely to be needed.

The consultants concerned with survey and reporting, and application and
spraying techniques should pay particular attention to on-the-job training. A
second formal training course should be held at the end of the campaign
(October) partly to discuss problems arising during the campaign.

The stores management, administration and logistics expert should organize a
training course for PPD staff in charge of stores, transport and
distribution. He should conduct another course for lower staff and laborers

in field stations stressing the safe handling of toxic pesticides, The accent
should be on practical training.

G. Other eguipment
1. Radios
Budgetary provizion has been made for 12 SSE/HF radios - 4 o be installed in
Khartoum based staff vehizles, 2 for western region which is still short and 4
in reserve, e.q. for iastallaticn in aireras .

Hote: A manufacudrer with a local agent is preferred, Sets should be
Crystallized not fully synthesized,

2. Protective clothing,

The following will be neadad for the iy EiErginly Canaign:

Simple cotton nose/month masks 10,000
Coveralls, caps, and goygles 1,200 each
Leather bhoots for field team 200 pairs
Rubber boots, and rubber gloves 1,200 pairs of
each

Water containers, towels, and soap as needed
3. Camping Equipment

Camp equipment and water containers will be needed for consultants and for
reserve. Large tents for the field teams will also be needed. Some other
items especially survey and control team equipment (sweepnets, ventimeters,
binoculars, etc.), spray trial equipment (anemometer, cages, sampling
quadrats, maps, insecticide pumps) will be needed (this requires both hard
currency and local currency funding). :

4, Spares for Ground Sprayers.

It does not appear that any additional spfayers are necessary, but additional
Spares need to be purchased for the ground sprayers already on hand.
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H. Evaluation cf 1987 BEwmergency Assistance

An evaluation tfam consisting of tud pennla should visit Sudan towards the end
of, but rot after, the 13487 sumnet enssganoy campalan.  hig sugoests a
Septenbéf-ES_BEESber Cimitg,  Tha Mission ahoilt uaasist of an expart well
versed in locust conteo! 2ad Coganizaticn of controd canpaigjs.w“o,
preferrably, aiso has esacetienca with grasshoupsy cont:zcl.  The second
evaluation team member should DE & 103istics expert.

The evaluation team should review all aspects of the campaign including,
finances, survey methods, information gathering, quickness of response,
campaign organization, methods of control, supervision of control,
distribution of supplies and storage, safety, and likely effectiveness of the
campaign as a whole.

The evaluation team should work closely with the Task Force and should report
to the Steering Comnittee. The team would be best organized by FAO, and the
final report would go to FAO who would distribute it to donors.

VI. IMPLEMENTATION SCHEDULES

The 1987 summer emergency campaign will-need to start in June. Thus, it is
clear that action, especially in the ordering of pesticide and the recruitment
of the Manager must be carried out at.once. For example, fenithrothion
ordered now (February) might still not arrive in time for distribution before
the rains commence; much the same delivery time is likely for most of the
other supplies. Probably the fastest and easiest way would be for donors to
authorize EEC to act on their hehalf. Further emergency action can await the
sanction, suppert and perhaps modification of the proposal herein by FAO's
Locust Other Migratory Dests and Emergency Operations section, provided that
is available by mid-March., Lt he same Lime, veview ¢f this paper should be
undertaken by donors. A means of initiating the required donor cooperation
and coordination fuoi the nroposed assistance would be foar FAO to convene a
meeting, not lat=r tihan April 1967, of potential donors with reprasentatives
of the Sudan governms=nt, te consider the recommendations proposed and to
solicit support for the three vear medium tegin project,

The ordering of minor items should be carried oct by the Manager in
consultation with the head of PPD's Locust Section. Following is a short
synopsis of the major actions re=quired for. ‘he 1987 emergency assistance and
for the medium tecin project:: e v

A, Inplerentation schadula o jﬁ? tiergency Caimuaign

February: , i o :
(a)  Emergency assistance: profau: dos_an comletsd,

March: :
(a) Recruit Project Manager (preference should be given for someone who
would be available for the proposed 3 year follow-on project).

(b)  Order fenithrothion, hendiocarb, and propoxur.
(c)  Order vehicles,
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(d) Recruit two spraying applications specialists (for one of them, again
preference should be given for someone who would be available for
Proposed 3 year follow-on project), -

(e)  Recruit short term consultants for 1987 campaign.

(f) Survey by Shell of outdated pesticides to be completed,

April: LR -

(a)  FAO holds donor coordinztion meeting to ccneider follow-on project, its
funding ané implefiencation.

(b)  Start of removal of oulicaned Leaticidas to Yagd Melani .

(c)  Start of stcres rehanilitzcion,

(d)  Project Manager arrives ang Sudenzge counterpasy assigned,

(e) Stores administration QXperc arcives and Sudansase counterpart assigned.

(£) Review of mincr items and SPares necessary for campaign - ordering of
these items,

(g) Tendering of aircraft hire contract.,

(h)  Distribution of fuel angd avgas.

(i)  Preparation of transport schedule for distribution of equipment and
supplies.

(3)  Booking training facilities and ordering of training aids,

May: :

(a) First application expert arrives, and his Sudanese counterpart assigned. :
(b)  Tour of field areas to assess state of preparedness.

(c)  Bquipment engineer arrives,

(d)  Environmentalist arrives,

(e) Distribution of fuel and avgas.

(£)  Arrival of bait, its mixing and distribution.

(g)  Training of selected stores managers on record keeping, and others on
safe handling of pesticides.

June:

(a) First survey expert arrives,

(b)  Training coursz for officers likely to be in charge of field operations
(c) Arrival of liquid insecticide,

(d) Distribution of liguid insecticide (but only after analysis of risks

from the desert locust - if no major risk the liquid insecticide for
locust control should remain in Khartoum).

(e) Start of reqular surveys of summer breeding areas.

July: e

(a)  Second application expert arrives,

(b)  Survey and control campaign in progress.

(c)  On-the-job training of PPD staff in regions.
(d)  Upgrading of Informationfuffice.inwﬁhartoum,u

August ; e e e
(a)  Continuaticn of Calng

D) ASSBSSIGNL. OL ef Fanr e s
(c)  Monitorina of arc dagigarn,
(d) | Departure of ap.!icalios i

() Accival of secon HSKARY Gonipiot




September:

(a) Continuation of campaign.

(b)  Arrival of* Review Mission. o - )
(c)  Departure of second application expert:,:
(d)  Departure of envircnmentalist.

October:
(a)  Completicn OF Reviee Mission,

(b)  Senior sLaff ctrainlig wny caview asurse.
(c) Planning for desert loa.sh winter canmlion,

: November:
i (a) End of summer campaigi.,

B. Implementation Schedule for Three Year Project

1987 December:

(a) Project Manager arrives (or continues)

(b)  Distribution fuel/pesticide for winter/spring
(c) First Application expert arrives- (or continues)
(d)  Secretary/admin. assistant recruited

(e) Survey winter/spring breeding area starts

(£) Biogeographer arrives

1988 January:

(a) Survey expert arives

(b)  Ordering of pesticide and equipment .
(c)  Second application expert arrives

(d) Continuation of survey and control

(e)  Locust application and assessment ‘trials

February:
(a)  Spray equipment engineer arrives
(b)  Continuation survey and control
(c)  Locust application and assessment trials

March:
(a)  End of winter/spring campaign
(b)  Training course for seconded PPD officers
; (c)  Second application expert leaves
(d)  sSurvey expert leaves
(e) Biogeographer leaves
(f) Spray eguipiment engincer lsaves

April: _
) BG4 1eY  aliifiar ailgady
(15) SLOTESTNIR I GE & e e s fa U GRS R e

e bt
(a)  Prelimingzy suervevs . :
b) DASECIBUE LR On fhtae e ta ooy




(a)
(b)
(c)
(d)

(a)
(b)
(c)
(d)
(e)

(a)

(b)
(c)
(8)

(a)
(b)
(c)
(d)

(a)
(b)
(c)
(d)
(e)

(a)
(b)

(a)
(b)
(c)

1989
(a)
(b)
(c)
(4d)
(e)

CN Sy, — —
o0 oo
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June:

Survey of summer breeding accaw

Possible 'start summer locust contrcl campaign

Stores management adminis:tration and and logistics ekpert leaves
Devlopinent ULV methods for ground control /2quipment and testing

July:

Survey expert arr:ivas

Environmental impact assessment expert arrives
Survey and control summer preeding areas
Development and testing continued

Control criteria expert arrives

Auqust:

Assessment of environmental impact locust and grasshopper control
(sumner conditions)

Estimation of threshold levels for grasshopper control

Summer campaign continues

Continuation testing and of development ground control methods

.

September:
Environmental impact assessment continues
Estimation of threshold level continues
Summer campaign continues

Review of pesticide stocks and reordering

October:

Training course for PPD seconded officers
Survey expert leaves

Environmental expzr: leaves

Threshold estimation expert

Project Yanagsr leaves for recreation lesve

Novenber ;
End of summer campaign
Senior staff training course and review

December:

Planning for winter/spring campaign
Biogeographer arrives for 2nd vyisit .
Preliminary winter/spring breeding area surveys

January:
Return of Project Managar

Second application expert arrives 20d viait
Start of winter/spring carsaign

Interim evaluation missicr arrivss

Arrival of survey expert

February:
Continuation spring campaign

Further development and assessment ground control methods
Assessinent of needs for sumner campaign

Ordering of supplies



(a)
(b)
(c)

(a)
(b)
(c)
(d)
(e)
(f)

(a)
(b)
(c)
(a)
(e)
(£)

(a)
(b)

(a)
(b)
(c)
(d)
(e)

(a)

(a)

(a)
(b)
(c)

(a)
(h)

(a)
(b)
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March:

Continuation spring campaign

Arrival equipment enqgineer
Training course PPL secondad coréicers

April:

Overseas visit Head Locust Unne

Survey expert leaves .

First application expert ieaves for recreatjon leave
Biogeographer leaves '

End of winter/spring campaign

Application expert leaves on recreation leave

May:

Planning for summner campaign

Arrival stores management, administration and logistics expert
Preliminary sumner breeding area surveys

Distribution of pesticide and supplies

Equipment expert leaves

Head of Locust Unit returns

June:
Start of summer campaign
First application expert returns from leave

July:

Arrival of survey expert

Arrival of damage threshold level estimation expert
Assessient and development control methods

Continuation of sumner campaign

Stores managen.:nt, administration and logistics expertc leaves

August:
Continuaticn of July aclivities

September: G
Continuation of August activities

October:

Training course for PPD seconded officers
Damage threshold level assessment expert leaves
Survey expert leaves

November :
End summer cainoaign
Senior staff review of veara!' zetovities

Deceinber:
Environmental impact assessment expert arrives on 2nd vigit for
winter/spring spraying)

Preliminary surveys winter/spring breeding area
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1990
(a)
(b)
(c)
(d)
(e)

(a)
(b)

(a)

(a)
(b)
(c)
(d)
(e)
(f)

(a)
(1)
(c)
(d)

(a)
(h)
(c)

(a)
(h)
(c)

(a)
(b)

(a)
(h)

(a)

(a)
()

February:

—-44-

January

Start of winter/spring campaign
Arrival surwey expert

Arrival application expert
Development ground application methods and equipment testing
Environmental ipact assessment - '

Ve

Continuation of January activities
Ordering equipient and supplies’ summer campaign

March: b
Continuation of February activities

April:

Application expert Jleaves

Environmental impact assessment expert leaves
Survey expern leaves

End of winter/spring campaion

Arrival of spray ejuipment engineer

Training course for Ppp seconded officers

May:
Planning for summer campaign

Arrival stores manageirenc, aéministration and logistics and exp

Distribution stores and eguipment
Preliminary summer breeding area surveays

Jung:
Start of suvicr cangaion

ReELnament oF arcains 5 008 AR e

TE no maor upsi oe i el (bl L Gl o EieS

plan g walal appg o

July:

Survey expert arrives

Stores manageirent, administration and logistics expert leaves
Continuation of June activities

Auqust:
Continuation of July activities
Mock campaign ends and expert who planned it leaves

September:
Final evaluation mission
Training course for PPD seconded officers

October:
Senior level training course and review

November ;
Final repact presentation
End of projoct

“

T




VII. FINANCIAL PLAN

The design team did not sufficient time to discuss the levels of PPD support
likely to be expected for either the emergency program, or to the three year
project. PPD's budget does not specifically provide for locust or grasshopper
control activities (see Appendix B); and, it is not yet finalized for the
proposed proiect years. However, the design team has been assured that
sufficient budgetary provision will be provided for any emergency, as well as
for all other project assistance proposed herein.

PPD's contribution to the project has been assumed to be the usual support
facilities, e.g. offices, vehicle maintenance, PPD staff salaries and per
diem. It is assumed, also, that laboratory facilities for residue analysis
will be available, ;

It is suggested tha*, if necesLary, 4onors request PPD to provide a budget of
the Sudanese government proposed inouts,

Budgets follow foa the 1937 Bunor ErQoasndy Clipargn, 2i.a for the proposed
three year project. Plsase note that ne PXGVisicn has been made for inflation
and that the contingericy line iten iz consaovarively planned to be less than
5% of the emergency campaign pudget, and less than 8% of the three year
project budget.
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Hard Currency Needs

Consultants (total 41 persor months)

Project Manager (8 person months) 80

Applications Experts (total 9 person months) 90

Survey and Reporting Experts (total 8 person months) 80

Spraying Machinery Expert (3 person months) 30

Stores Management, Administration and Logistics (8 person months) 80

Environmentalist (5 person months) 50
Office Equipment and Supplies ; 5
Aircraft charters for personnel movement 80
Aircraft hire for survey and spraying 600
Vehicles 375
Vehicle spares, including tires 100
Other spares and equipinent, including training aids and radios 80
Fenitrothion technical (ULV) 1500
Benciocarb 1% powder : : 500
Propoxur 2% powder 600
Protective clothing 10
Evaluation 15
Diesel fuel 20
Contingencies, including tents and other camping equipment 130
TOTAL \ 4525

Local Currency (in U.S. dollar equivalent @ 4SL=$1)*

Secretary/Adinin. Assistant 15
AvGas 80
Renovation of EPD laboratory at Wa? Medani 50
Equipment: anad supnlies wie 10
Clearing cwsts 75
Pesticide disposzal arxi ASCURESRINS S0 g v 100
Hire of vehicles for oty Hdha o @idbedinge e SRR 0 s (R 260
Contingencies S a2
TOTAL 450
Non-Einergency Reauiraincnts
Provision of storage facility rehabilitation

hard currency costs 500

local curcency costs 2500
‘TOTAL 3000
GRAND TOTAL i 7975

* This local curcency budgzt 1s not comprehensive and does not include all
local costs such as PR salaries and per diem which it is expected D) will
cover .
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B. Donor Project Budget in US$ 000 **#*

Item Year 1 Year 2 Year 3 Total
Technical Assistance

Long Term

Project Mgnager 120 120 120 360
Spraying Applications 120 12¢ 120 360
Secretary/Adinin, Asst. 15 15 15 45
Subtotal 255 T 255 255 765
Short Term o
Spraying Applicatjons 30 a0 Kt} 90
Survey 60 (38 60 180
Environmental 40 40 80
Spraying Eguipmeni 30 30 30 90
Bingeographer 40 40 80
Control Criteria 40 40 80
Stores Administration 20 20 20 60
Logistics 5 5 5 15
Mock Campaign 20 20
Subtotal 265 265 165 695
Commodities
Pesticides
Fenitrothion* 1000 500 1500
Powders 600 400 400 1400
Others (depnding on
research) 500 500
Vehicles & Spares 150 150 225 525
Ocfice Eauivn. & Supplies 5 5 5 15
Protective Clothing 10 10 10 30
Ground Sprayers & Spares 10 20 5 35
Radios & Spares jay 16 5 43
Camping Boguipiment i i 5 25
Research Hogaivie.: 15 10 ot 30
Survey Buipitent & Surniias 10 19 5 25
Sustotal 1337 BEEK 667 4126
Other
Aircraft Hirex=
Survey and Transport 80 80 80 240
Sprayina 600 200 800

Vehicle Hire for mawvement of
pesticides/avias/Survey and

control for locusi campaiqn*100 59 %0 200
Evaluation 25 o 29 50
Reseearath, 25 1y g

23

overseas Tra i

e

Contingenoy L4 442
Sablotel Y al2
Grand Totals 3320 2073 © 7400

*  May pe less if savings in 1987 - aim should be at least 120 M.7T. reserve
fenetrothion technical or eguivalent.

**  Savings may Le carcied forward to next year(s). .
*** The budget does not include rehabilitation of stores mentioned on the
emergency assistance budgit page,
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Appendix A.

Suggested Aircraft lic~ Contract Terms

(7

1. Fixed wing aircraft for grasshopper and locust sprayine.
(a) Requirements: Endurance: At least 4 h 30 min.

Spray Equipment:: 2 or more Micronair rotary.
atomisers, flow meter, variable restrictor, inflight flow regulation.

Insecticide carrying capacity: At least 350 k.

Other manters: (i) Faciliny for carrying a
passenger on Spray SGrLias.

[43) Wiltingness to [it SSE/NF
radio (ralio supslicd by PP - fitting by supplier uf aircrafi,

Note 1: Supplier will be responsible for supply of insecticide
loading, equipment (pumps) and supervision of loading.

2: PPN will supply fuel at field strips.

3: Aircraft mist be of rugged construction able to operate from
bush airstrips.

4:  Pilots should be skilled in aerial application and willing to
apply insecticide as directed subject to aircraft safety.
Spraying will be under the direction of officers of PPD e.g.
flow rate, track spacing, flying height, wind speed, Micronair
blade s=tling,

5. The suppliecr will be teponsinie for aii maintznance and all
insurance including passenger liability and third paruy.

Terms: Hire will be carried out under a contract operating for 4
months starting on 1 June, 1987. The contract may stipulate any minimum
number of hours of hire so that the supplier will be under a legal
obligation to supply. The contract will be for hire on an hourly basis
with fractions of hours paid pro rata. The supplier should state whether
there will be a different non-spraying (ferry) rate and whether a daily
'standby rate' will be charged whether the aircraft is used or not.

Payment: Payment will be made in local currency by the Regional
Office of the Food and Agricultural Organization of the United Nations.
However, tn cover possible rapid infiation the contract vill be let in.
USH i.e. it wiil he paid for ju Lozal currency at the prevailing free
market. eschange rzin at the time of . SUHHISQLOH oL The accoeunt

Foring Will be provide! in which time (engines.on to engines of0)
Will be veuoided for each soctie.  These will Be sipnad by the nilat and
the seniov PRI ur project eifices: on.the spot. ime copy will oo retnxpnd
by the pilot. fhese are the hipcig for payment. and no poymant will he:
made withour e siened soatis fooms, . o

Sy
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Notes: (1) Nc payment wiil be paid for the retiurn of aircraft to main
base for servicing and repasitioning in the field, unless repositioned at
a different place. .

(2) The supplier shz'l be responsibis For per drem and other
expenses of the pilou wid othiors of his staff emnoyd



AT

2. Fixed wing aircraft for locust survey.

(a) Requirements: Endurance: At least 4 h 30 minimum; preferrably with
a cruise speed of greater than 200 km/h; preferrably with a high wing
configuration for good visability; and with a facility for carrying at
least three passengers. :

o (i) Willingness to fit SSB/HF radio
(radio supplied by PPD - fitting by supplier of aircraft.

. 1:  PPD will supply fuel at field;étfips.

2:  Aircraft must be of rugged construction zhle (o operate From
bush airstrips. :

5:  Pilots shauld be sfstizd iy pavigation by mE,

mi el 1 ) TP ER s | 9 ZTRLR T PR Sene . o]
q. Me supplicr wii! be renonsible for all mainicueace =nd 1)
a2

OT a:
Insurance ecluding passenger Tiability and 1hird pary.

Terms: Hire will hie cavreied out under & contract operTating for 4
months starting on 1 June, 1987, The contract may stipulate any minimum
number of hours of hire so that the supplier will be under a legal
obligation to supply. The contract will be for hire on an hourly basis
with fractions of lours paid pro rata. The supplier should state whether
there will be a different non-spraying (ferry) rate and whether a daily :
'standby rate' will be charged whether the aircraft is used or not.

Payment: Payment'will be mace 1n local curvency by the Regional
Office of the Food and Agricul cuval Orgenization of che lnited Nations.
However, to cover possible rauid inflation the conreaci 2413 he let in
US$ i.e. it will be nadd fer in iccal currvencs 2t the preveiling frae

1.
market exchange rate at the time of submissich of the aceount.

L
L

Forms will be provided in which time (engines on to engines off) will
be recorded for each sortic. These will be signed by the pilot and tle
senior PPD) or project officer on the spot. One copy will be retained by
the pilot. These are the basis for payment and no payment will be made

¢ without the signed sortic [orms.

Notes: (1) No payment will be paid for the return of aircraft to main
. base for servicing and repositioning in the field, unless repositionad at
a different place.

(2) The supplicr shall he vesponsible for per diem ard other
expenses oil the pitat aind others of his staff emnloyed.
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ppendiy B -
Statement of the budget approved for the fiscal vear 1986/1987
Flant Protection Department
St2tion Ho. of Personnel Totzl Wages Iteams S Ruproved
"Unclassified"” rIiowance for 1986-67
: . |
H2aqduarters 882 3,807, Item 1: Office & general expenditures :
Rational Capital 257 1032, 01/107/02/01/01 - wWatar, : tlectricity & hvgiens gorvicoz P 0,000
Sannayv 112 545, 01/107/02/01/(i2 - Rents 56, 000
Malakald 74 Tiem i Departmental Sarvices
azsala 100 G1/107702/02/02 - Deparm=nt of Mechanics
=1 Gegaref 120 01/107/02/02/02 - Railways
hesia i34 01/107,/02/02/03 - sudan Airwavs
=4 Damer 169 61/107/02/02/04 - Post & Telegram Services
Dongola 176 AB1 K75 item 11l: Other Non-Department Services :
Kadugli Chl iz, 0641 01/107/02/03/01 - Rents . 228,050

(Vehicles and transport agents of animal kind;

New Halfa 23 Ttem 17: Repairmont and maintenance services other thar

Kosti 310 that which rendered by the Ministry of work.
Shendi 225 dl’107/02/04/01 Building maintenance 2 RER
Port Sudan 145 1 U1/107/02/04/03 - Road, bridges, channels and
wad Medani 205 orchard maintenance 354
i Dueim 118 01/107/02/04/04 - Maintenance of machinario- 2
2SE1CTHa QDD ECEOLY. 21 other thinags of imporancs g
"Madan "
il BRIy 155 S SR 01/107/02/04,/05 - Temporary labour and Eermsary oaast £ ST DAE
2 Oheid 257 B T reEn Ve #aintenance and Supplies
N1/107/02/05/02 - #u=1, oil ana gre2:5ing oil ML A
Tem Vs Guimoons nosnants (ncaienliSh pal Gl
SLANT /0 GE DY L oy R SRR 1
Ttom Vil: Miscel]laneons
DL7107 /02700700 — Conbingencies and spacial credit 38,068

Item IX: Special

0L/107/02/09/06 - Dests erradicsi o
01/107/02/09//00 - ®iald paests conlroel
01/107/02/09710 — Catton cleanine

2,800,900
250,050
250, 00N
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Appendix B (continued)

Development Budget
Japanese Aid 5,400 Million UsH

Local Budget 3,415 Million Ls
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Appendix C

a3y
13

1986 EFmergency Campaign Donci Assishe

oS

== TOTAL: ECU 2,000,000 = 2,000,000

M+ 50,000 1 Fenitrothion

M+ 5,000 1 Fendona ULV

M+ 10,000 ) Diazinon

Mt 198 sets eamplng equipment
Mt  sprayers '
M+t  dusters

Mt 400 mt diese) fue)
Kt 14 vehicles arg SpENe pacts

M- 20 VHE radios

M+ technical assistarces {throunh FAQ)
M+ insurance

FAQ TCF (TCP/SUD/665) )
—————————————————————— : TOTEL: 2
M+ 25,000 ] Fenitrothion

Mt 90 flying hours

Mt  operakting costs

M+  technical assistance

(VS

1,600

FINLAND

B+ 56,000 1 Fenitrothion 50 parcent

B+ 80 mt HCH

ITELY

"B+ 50,000 1 Maialhion

----- TOTAE: R 0Q 000
Mi: 15,000 1 Fenitrothicn 96 percent ULV
(through Fz0)

NETHERLANLS  (‘THRIUGH 1A, ECLO/SUD/002 MIET)

W PALE T 00D G0
Mt 41,200 1 Diawinon dl
Mt 5,000 1 pesticide

M+t 20 Vocust: SpUravErs

e DD o e Spiayier g
ik 200 Microulva Scain g
ME - canping =guipiernt

Mt vehicle uruves

YA A
HECH UGS

i )
gl
U
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