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SUMMARY :

Due to @& i,n infestation of grasshoppers late in 1986 the Government of
Gambia re ;vested the FAO to conduct aerial spraying to save the crops.
The European Economic Community, Canada, and the United States responded
with 8 aircraft, and a total of 247,710 hectares were treated from
October 19 to October 30. This was total area spraying of the wcstern
part of Gambia. Since this was a late effort, many of the grasshoppers
had laid eggs, which fact indicates a heavy 1987 infestation.

Our assessment team was to determine the feasibiliiry of an organized
early season ground spraying effort by the Crop Protection Service and

farmers themselves. The five major economic grasshopper species are not
migratory, have limited mobility and two plus generations during the
cropping season after the first rains. This should set the stage for

early season localized ground control operations.

In preparation USAID has sponsored a training program starting April 1 to
train the trainers and supervisory personnel of the Crop Protection and
Extension Service. T..s group would then educate the farmers and ground
teams on grasshopper control methods, operation »f, and safe handling of,

equipment and chemicals.

The country organization of a steering Committee, a Technical Task Force
and Appointment of a National Coordinator appears to be a capable group.

The Crop Protection Service has prepared a well orgarized Country Plan of
Action with control strategy details for a Phase I and Phase II effort.

This lists the requirements for the 1987 Cawpaign including Pesticides,
Application Equipment, Vehicles, Radios, Aircraft, Landing Strips, and
Miscellafeous such as Fuel, Protective and Camping Equipment.

AlBo included is the Timing of Events showing what has to be done during
each of the twelve months of 1987. They appear to be on schedule through
March althcugh the ordering of pesticides, equipment, and starting to
repair airstrips plus donor participation are cf immediate attention.

The aircraft operation requirements evolve aruvund the necessity to have
an option for preventing the infestation from going beyond the ground
treatment efforts. There can be considerable movement of grasshoppers
from the forest and grassland areas. Farmers and the Crop Protection
Service teams will not be able to reach these at their source although
they could treat the edges of fields and apply bands of bait around

cultivated areas.



My assignment as an Entomologist and aerial application specialist
consultant for CICP and USAID to The Gambia was to review the 1986
grasshopper control campaign and assist in working up a control program
for 1987. This would be based upon the following assessments.

1. The extent and severity of the estimated 1957 grasshopper problem and
species involved

2. The national organization of the control effort
3. The Gambia 1987 Plan of Action

a. Time table of events

b. Trainiug program schedule

c. Survey procedures,

d. Mapping

e. Communicationa
f. Chemicals and equipment in Country and purchase required.

4., Evaluation of the aircraft needs and methods to bes. utilize that
capability

5. Field Trip And Observations En Route Of Agriculture And Flight Strips

The dates that I was in Banjul, The Gambia, were from March 12 to
March 28, 1987. Other team members were Robert Thibeault, USAID/OFDA
Washington; Dr. George Cavin, Entomologist; and Robert Herald,
Logistician. They were in The Gambia from March 12 to March 18.

In August and September of 1986 survey observations in The Gambia
indicated high densitics of grasshoppers in localized areas. During
September and October the infestd area expanded to include more
extensive zones in the Western Division. The Government of Gambia made a
request to FAO to conduct serial spraying. The European Economic
Commuuity (EEC), Canada and the United States provided Aircraft and

pesticides.

Ground spraying teams vnder guidance from the Crop Protection Service
accounted for 11,500 hectares - September 25 to October 24. The aircraft
used the strategy of total area coverage of large areas including both
cultivated and non-cultivated land as follows:

Dcnor Dates of Treatment Area Treated
1 plane EEC 10/19 - 10/30 77,800 Ha.
4 planes Canada 10/21 - 10/28 90,740 Ha.
3 planes USA 10/19 - 10/20 79,170 Ha.

Total 247,710 Ha.

Chemicals used by air were Fenitrothion 98 ULV at 1/4 liter per hectare;
Diazinon 90 ULV at 1/4 liter per hectare and Malathion 96 UVL at 8 oz.
per acre or approximately 1/2 liter per hectare. Efficacy estimate
ranged from 50% in rice to 90% in pastures. There were figures mertioned
as 40 grasshoppers per square meter prior and one per square meter after

treatment.



1. The Extent and feverity of the estimated 1987 Grasshopper Problem and
Species-involved.

The 1987 estimated infestation levels are based on observations of heavy
grasshopper egg laying in most of the areas that weve treated by air in

1986. This is backed up by egg pod surveys which have been taken around
the country that indicate a heavy infestation in the same areas as 1986.
Approximately two egg pods per square meter can indicate a problem. See

annex 1.

The species which are ¢ tnowic in The Gambia are Kraussaria angulifera,
Krausella ambile cataloipus fuscococrulipea, Zacompsa fests, and

Hieroglyphius species, Oedaleus senegalensis migratcs from Gambia to
Senegal due tc¢ rains excessive to its development here. Each species has

some variation in its time of hatching and growth habits, however, a
proper schedule of treatments can be made. Starting early on dusting and
spraying allows for some flexibility in timing. Controls should be aimed
at the dominant species such as Kraussaria, Cataloipus and

Hieroghyphius. If not stopped at the first generation therc can be a ten
times increase in numbers with the next generation.

Details on the species is given in Annex 2.
2. The National Organization of the Control Effort

A program on a National scale requires good organization with division of
responsibilities in order to function effectively. This is true in The
Gambia with The Steering Committee, Chairman, Amadou Taal, Permanent
Secretary, Ministry of Agriculture. This is the forum where the donor
communities discuss and exchange views on matters relating to the
efficient and effective executfon of the campaign.

Next is the Country Task Force (C.T.F.) which will serve as the technical
group of the campaign. Its purpose will be continuous evaluation of the
program activities for efficient and effective implementation. It is
responsible to The Steering Committee.

The Crop Protection Services is the implementing agency, Director, D.C.A.
Jagne.

The Grasshopper Campaign Coordinator, Mr. B.B. Trawally, will be
responsible for all technical field activities and report to the Task

Force and Steering Committee.

Mrs. Alida Lauranse, an Entomologist who has just completed her
acsignment in Gambie for the FAO on an IPM project has been posted to
work on the grasshopper program to assist the coordinator.

There additionally will be the need for an Entomologist and a logistician
to oversee and direct the application of donor contributions and assist
in the coordination of activities. The Entomologist preferably could be
from the United States and have experience in insect control ground
spraying and perhaps aerial spraying techniques. Extra help can be
secured locally from the Peace Corps if needed.



For the most convenient functioning of the above trechnicians it should be
necessary to have an office in downtown Banjul area. This should be
connected by radio and phone communications to the CPS office at Yundum
and to key operational areas ir other parts of the country.

The CPS headquarters area does have additional office space with air
conditioning which could be used ii preferred. The offices of the CPS
Director and National Coordinator are located there. The technician
group would neeé to have transportation vehicle or vehicles in that case.

3. The Gambia 1987 Plan Of Action

a. Time table of events. Annex 4.

First quarter aciivities are underway or completed. These include
Steering Commitree and Technical Task Force meetings; egg pod surveys;
listing of materials on hand and those that need to be ordered. Orders
for chemicals are planned to be placed around April 1.

The second quarter begins April 1 with the start of the training course
for participants. Ground survey and control teams will be organized and
equipped along with farmer brigades. Pesrticides and equipment will be
moved to operational areas. (six to ten obile teams).

Phase 1 activities will start mid May to June following monitoring of
survey results. The CPS control teams using vehicle mounted dusters and
mist blowers, motorized knapsack sprayers and motorized ULV sprayers will
cover all areas that the farmers may not treat. The farmers will be
issued manual knapsack sprayers and dusters, hand dust bellows and sack
dusters plus chemicals to take care of their crops. This equipment may
be picked up and used in other areas in sequence.

Control operations continue into the third quarter. As indicated urnder
the aircraft evaluation section one air opera“ion may de used effectively

to assist during this early first phase.

Phase 11 operations would begin on the later generations in September to
October. As stated by CPS this phase may not be necessary if the first
phase is effective and could be a stand-by plan for implementation if it
is felt thet, in view of the magnitude of the problem, complete control

during phase I will not be accomplished.

This program may require more assistance from air operations although all
ground operations will continue. The target areas may be expanded vith
perhaps more environmental complications. However, experience gained
during the early campaign should help in the organization of this final

effort.

At the end of operations intensive monitoring of grasshopper populations
including the efficacy of the treatment will be assessed.



b. Training Program Schedule

This wiil be a combination effort with all agencies concerned in
agricultural production. The curriculum will comhine information and
knowledge bringing practical skills to the participants. This group than
18 expected to go out to train farmers and others involved in grasshopper
control. There will be around 25 to 30 people being instructed by two
entomologists from USAID aloug with local help starting April 1.

c. Survey Procedures

At the start of the first rains all furvey teams will be in position well
equipped to move to areas of rainfall and start monitoring hatching
grasshoppers along with the farmer brigades. The teams consist of an
observer and two scouts on motor cycle. Each survey scout will note
species &s well as density. Their counts ard information are to be
tabulated, analyzed and communicatsd immediately back to CPS headquarters.

The grasshoppers will have 5 instars with five days between instars.
This will allow approximately 30 days to %treat between hatch and egg
laying. One problem may be that the farmers may not recognize the
situation until damage shows in the tops of the crops due to thick
vegetation. They, of course, are busy on other farming activities.

CPS has requested possible uvse of a helicopter to assist on surveys. Our
information on costs and neceds indicate that this should ke discouraged.
With the road access in Gambis the ground survey teams with good radio
communications along with early organization should be able to take care
of the situation. This would be more cost efficient. There are roads
north of the river ia the eastern part of the country which are
impossible when the rains start but infestation is not anticipated there.

d. Happing

Country maps at 1-250,000 scale and area maps at 1-50,000 scale are
available in country. The USAID Gambis mission has 1-50,000 plastic
over-lay maps which delineate all the various types of cultivated crop

land and adjoining non-crop types of vegetation.

These do not show the topographic feature roads, towns etc. however,
matching sheets do show these features. DBoth of these matching maps can
be copied on the copy machine by sections. Color coding cen be done as
illustrated in annex 5. In these two samples only current rainfed
agriculture, intensive cultivation, (groundnuts, millet, sorghum, rice,
maize) were coded in green and fallow fieids, non-intensive cultivation

were coded in orange.

It should be obvious that if this system were done for the entire
infested area a series of maps valuable to the implementatior of a
treatment program (ground or air) would be available to the CPS and
National Coordinator. These sections could be correlated to the
1-250,000 national map and a check off system used to monitor the

progress of the spraying program.



A grid was prepared on overlay plastic and marked off in one km squares
vepresenting 100 hectares each along with one square divided into four,
equal to 25 hectares each. This could be done on a different scale as
well. By laying over the colored agricultural areas on the maps, total
hectares for aerial treatment can be easily assessed. This allows for e
rectangular marking of spray lines to allow for straight runs which wnuld
include adjoining grass savannas and woodlands to keep grasshoppers from

thore areas from moving into the crops.

On the two examples shown and using tihis technique the one area including
Sibanor would total approximately 12,000 hectares. The entire page would
equal 19,250 hectares. (62% of the area to be sprayed).

In the second example with less agricultural areas the total of spray
area would equal 8288 hectare. Compared to the total of 19,250 hectares
this would equal 437% of the area. These were very roughly figured but in
practise would be refined to more accurate figures.

The assumption here for comparative purposes is that the entire intensive
agriculture area would be sprayed by air which, of course, should not be
the case. It does illustrate the possibility as to how an effective spot
treating campaign by air can be organized. The coordinator could brief
the pilot the night before as tuv the next days program giving him his
detail map with rectanglies or squares marked. There cculd be marker
flags 3 feet by 3 feet or larger on bdambcn poies placed along side a road
at two or three locations and related to their location on the msp. This
would assure the pilot that he is working the right ares. Any sBensitive
locations not to be sprayed could be marked in red. If possible some
notification to the villages in the area several days in advance would
alert them that the airplane soon may be covering their arez and
precautions listed for them when they see him in their location.

e. Communication

The importance of good communicationrs for the grasshopper campaign cannot
be over emphasized. With ground treatments and air treatments depending
upon proper survey information being passed back and forth from CPS
headquarters and the field, it is apparent that al’ departments and
supervisors have to be talking to each other.

At present our assessment team has not found a working system in place.
In the past some radios have been purchased that do no match the present

Gamtel or Agrhymet system.

Information on costs to purchase equipment to tie in with the Gamtel
system arz being assembled but may be expensive.

Bob Herald has presented a summary of requirements to work with the in
country Agrhymet met. It is thought that this may be the best approach.

Annex 6.
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f. Chemicals And Equipment In Country And Purchase Required

The pesticides required for use by both ground control teams, farmers
brigade and aerial spraying group are tabulated by CPS in Aunex 7.

The major materials to be nsed are as follows:

Malathion ULV 90%
Malathion EC 50%
Malathion dust 2%
Fenitrothicn ULV 987%
Fenitrothion EC . 507
Fenitrothion dust 3%

There is in stock 30,000 kgs. of Propoxur 2% dust but new supplies of
this material are not available.

George Cavin has presented material for the preparation of a grasshopper
bait along with projections of cost. Annex 8.

Bait would be applied to the edges and boundaries of the cultivated
fields and to accessible forests and grassland areas. It is suggested
that for grasshopper control a 5% bait be formulated and applied at 5.6
kg. of bait per hectare providing a 0.28 kilograms of active ingredient
per hectare. Rice bran can be nsed as a carrier substrate. The 100 M

tons here listed at 5.6 kg/ha. = 13,000 ha.

The attempt here would be to help prevent grasshoppers from moving from
the adjoining areas into the fields.

4. Evaluation Of Tbe Aircraft Needs And Methods To Best
Utilize That Capability

The major effort for grasshopper control in The Gambia for 1987 should be
applied to preparations and the conduct of an early season ground control
campaign. This would be done by the farmers and the CPS control teams.
This approach will be most efficient and cost effective. It will require
training, good organization and a working communications network as is

detailed In the plan of action.

Since this plan lists the need for helicopters and fixed wing aircraft it
would be important to place a proper perspective on this use and estimate

of requirements.

As was obvious in 1986 a last minute emergency effort required much
equipment at considerable expense and the late effort could not be
thought to be the most efficient solution.

\



Since most of my experience has been with helicopter operations 1 would
like to discuss that part of the requert first. Helicopters are
versatile and can do many things very well but som«:times at considerable
expense. They should be used only if tkere is no aiternative ground
means to do the same at less cost. The use of helicopters for
grasshopper surveys prior to treatment can be efficient in countries
without muzh road availability. With my very limited acquaintance with
The Gambia I can cnly suggest that first consideration be given to the
use of the ground survey teams and farmer communication, rather than
relying on che expensive use of a helicopter for surveys.

If aircraft are to be considered for spraying as an option perhaps one
could be available during the early treatment or Phase I period. It
could do spot treating of grassland and forest areas adjoining cultivated

fields.

A second aircraft may be necessary during the later Phase II operation if
a threatening situation occurs.

The number of aircraft that may be required, in case the ground spraying
operaetions needed that additional support, could be corputed as follows.
This is based on the 1986 spraying operations production figures.

The EEC Cessna treated 77,800 ha. in epproximately 90 flight hours. The
Canadian thrush airplanes did 90,740 ha. in around 80 hours. The U.S. DC
7 flight time cannot be used for small aircraft calculation purposes.
However, if the total of 168,540 ha. done by the EEC and Canadian planes
was spraved in 170 flight hours this would equal 991 ha. per hour. Then
the DC 7 component of 79,170 ha. could be done by small planes in another

80 hours.

Thus, for a total of around 250 hours the entire same area could be
sprayed by small planes. It would then appear that two aircrafts flying
about 125 hours each could do the job with a division of these hours from
sometime in June to sometime in September for most efficient effort.

These time assumptions are based upon a one time blanket treatment
approach of all the area as last year. We might now assume that with an
early start plus good ground operations there should be less total
hectares to do by air. Also spot treatments or smaller area treatments
by air of the infestations that are not being controlled would be a more
efficient application than total area coverage. This would be possible
based upon ground survey reports of areas needing such assistance.

Smaller area work will take more time to do (hectares per hour will be
less) and areas will need to be marked. It will take the pilot time to
locate these areas and there will be more turn time required in relation
to the shorter spray runs. To contain the first generation there will be
much forest and grassland area to cover outside of cultivated areas.

Regardless of its cost the helicopter is a viable spray vehicle as well
as for potential survey. Working with an airplane it could cover areas
some distance from the airstrips using a support truck. The airplane
could then cover areas closer to the airstrips more efficiently.



Aetial application should be considered as un option and not a
necessity. Whether one or two aircraft need to be standing by on
contract needs to be determined. The costs should be balanced out after
all other costs for a complete ground spraying capability are first

considered.

My curvent assessment of The Gambia situation would be that one small
aircraft such as a Cessna with a very experienced agricultural pilot
should be contracted for Phase I and Phase II operations. Judgement on
the need for a second aircraft could be made later based upon infestation
monitoring and consideration by the Task Force and Steering Committee.

1987 cost of contracts for helicopter operations may run from $1,300 to
$1,500 per hour not including fuel and crew expenses. This is based on

around 150 hours of use over a two month period.

Airplane costs may amount to about half or $700 - $800 per hour not
including fuel and crew expenses cost of emall planes. In 1986 the

average was $1,000 per hour.

This would place estimates of total cost for helicopter, fuel and crew
for two months around $215,000 and for an airplane around $150,000. Any
additional time would add to that cost. These costs were based on FAQ
projections and comparisons of cost from the 1986 aerial spray program.

See Annex q

The following comments are on swath spacing for ULV. There are some
variations in aerial spraying techniques as practised by agricultural
aviation operators from different countries. No fixed guide line exists
in reference to the best method to spray using an ultra low volume (ULV)
dosage. Generally ULV means application of straight high concentrate
chemical with no mixing with a diluent such as 80z of malathion per acre

or 1/4 liter fenitrothion per hectare.

With such a small amount the droplet size needs to be quite small (100 to
150 microns) to get coverage. As an exampie malathion Boz per acre (19
3/4 oz/ha.) would need about 4 drops per square centimeter for

grasshopper control.

In the United States the general procedure is to use a narrower swath for
light aircraft such as 35 to 40 meters for ULV. This allows for build up
of deposit on sequential passes and more accurately covers the area in
case the pilot does deviate some from the swath line. Without flagging
it is difficult for pilots to apply an accurate flight lines without some

deviation.

The other philosophy of ULV spraying is to use the drift effect. This
take advantage of down wind swath displacement. With a cross wind the
small drops will drift some distance and sequential passes will drift the
same amount. Calibration will need to allow for a higher output of
chemical to cover the wider swath. Up to 100 meters is frequently used.
However, the variation in wind movement could make this a less precise

technique.

(.\'



Using this drift technique and 1/4 liter fenitrothion per hectare
the EEC plane averaged 7000 hectares per day during the eleven days
of treatment in 1986. This was admittedly done under pressure to do
as much under blanket spraying conditions as possible due to the
late season. Perhaps a 5000 hectare day would be more conservative.

Using the production figures for a turbo thrush airplane the
following comparative exercise gives an interesting illustration of

the two techniques and two chemicals.

Malathion at 8oz per acre and 45 meters or 150 foot swath calibrated
for that plane in the U.S. 120 mph application speed = 36
acres/minute. 250 gallon load capacity reduced 1/4 for conditions =
187 gallons. 187 gallons = 2992 acres per load (1215 hectares).
2992 acres at 36 acres/min = 83 minutes. An estimate is frequently
used to double the straight spray time which allows for ferry and
turns. 83 X 2 = 166 minutes or 2 3/4 hours per load. Two loads per
day = 5 1/2 hours. 2430 hectares per day - omne plane. (440 ha. per

hour)

By changing the formula to 100 meter swath (300+ feet) and 1/4

liter Fenitrothion per hectare we come up with the following
figures. At 120 mph and 300 foot swath = 72 acres/minute. The same
187 gallon load (707 liters) = 2827 ha. or 6983 acres at 72
acre/min. = 97 min. (1.6 hour). Double 1.6 to allow for ferry and
turns = 3.2 hrs/load. Twc loads per day 6.4 hrs. = 5654 hectares.
To interpolate what this would equal at 5 1/2 hours as in the above
example it comes to 4860 hectares or exactly double the production.

(880 ha. per hour)

It is recommended that the entomologists and the National
Coordinator conduct a pre-treatment calibration of any aircraft
assigned and determine the most effective swath for required droplet
density. This would be based on no wind condition single pass
followed by a series of sequential flagged passes. Once properly
set up the spray pump pressure setting should be secured so that it

cannot be changed in flight.

A follow up test should be done on a known grasshopper density to
record the kill rate across the swath or a series of flagged swaths.

Flight strips

Considering the potential need for aircraft operations there is a
definite need for air strips to supplement the one available airport

at Yundum.

The FAO report states the need for air strips not more than 50 km
apart. A cleared strip of sufficient length and width (600 X 40
meters minimum) with a suitably smooth and hard surface is all that

is needed.

Of the six potential airstrips listed it would appear that Bwiam
would be of first importance. It was indicated that Tendaba would

be non-operational during any part of the rainy season.



The cost to make Bwiam site operational does not sound expensive -
perhaps $3000 to $5000. A shelter for equipment end ground crews
should also be included. I checked this location on the field

trip. It was used some years ago, is a flat area and with a
bulldozer and minimum work would be activated again. We met with
the village chief to whom Mr. Trawally had previously asked
permission and he granted official permission to use it again. The
Tendaba airstrip is good but die to low location would be
non-operational in the rains. However, the new highway from Soma to
Basse Santa would have many open areas more than adequate for a
flight strip tied in with traffic control for the 10-15 minutes that
it would take to load a plane. One location was checked just east
of Soma at Karantaba. Another open highway stretch north of Kalagi
on the river flats is another very good landing strip. For any
operations further east there would be good highway locations

available. Annex |IC

5. Field Trip To Mansakouko Area And Observations En Route Of
Agriculture And Flight Strips

On Thursday, March 26, Mr. B.B. Trawally, Mrs. Aleda Laurense and I
drove from Banjul to Mansakonko and stopped at the CPS station
there. We met the Division Agricultural Coordinator Mr. H. Jagne
and one of the team leaders Mr. l.amin Bandeh. The team leader will

be starting the April 1 spray training session in Banjul.

We checked the CPS storage building. There were stacks of bagged
propoxur dust neatly stacks and barrels of malathion ULV and
fenitrothion. There was one leaking malathion barrel which was laid
on its side. The liquid on the floor should have been cleaned up.
There was one duster which would be mounted in a truck and several
back pack dusters needing repair. It was indicated that most of the
equipment that needed repair were being worked on at CPS Yundum.

At Sibanor a stop was made at the meteorological statior and the IPM
buildings which will serve as a grasshopper headquarter site for
that area. It looked good and well maintained and the weather data

would be valuable for the program.

The two Gamtel towers VHF repeater towers were marked accurately on
the map. One is just last of Kabokor north of the highway km 81
(Jelokoto) and one just south of Sankandi and east of the highway
km. 138. A stop was made at the telephone station facility at Jenoi
and it appears adequate as a manual system with 24 hour operator

coverage.

En Toute comparisons were made of the agricultural and forestry
classifications as illustrated on the maps in the earlier annex.
The maps matched quite accurately with visual observations so that
use of these maps will be an important guide for a pilot spot
spraying the areas. They would also serve well for ground spraying

documentation.



It has been a pleasure to work with the USAID mission in Banjul and
the the people associated with it especially the help and guidarce
from Tom Hobgood. Others who were most directly involved and helped
with the information compilation were Mr. Dodou C.A. Jagne,
Director, CI'S, Mr. Bakary B. Trawally, National Coordinator of the
grasshoprer campaign and Alida Laurense, Entomologist assigned to
the pregram. There of course is a wealth of material prepared from
the 1986 campaign and earlier which was provided to me by USAID.
This material and especially the section on '"Lessons Learned from
the 1986 Campaign" should be reviewed and applied where needed.

This includes the report of Richard Edwards and Ellis Huddleston and

the many other knowledgeable individuales.

The key advantage for 1987 is the early start in preparing for the
operations. However, this advantage can be lost if all cooperating
agencies don't move expeditiously from this point on.
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Permanent Secretary
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National Coordinator
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Will assist National
Coordinator

Deputy High Commission



Fhon. _Call_Tc_Dakar x/18/87

2llis Huddleston

Discussion regarding use of bait and effeciivenecs feels that
perhaps a heavier rate shoulc be effective.

Guotes Jerry Onslager (?). who has much experience with baits
indicated that bran or rice hulls are attractive to the mymphs even
with much green vegetation. They may be trying to balance their
diet. Of course, there are some unknowns depending upon specific
environments and if not wor! the carbaryl can be used in spray.

He met with Mr. Duran(?' a French pesticide adviser who had good
results with 1% propoxur dust mixed with anything & grasshnpper
would eat. This could be chopped cucurbits or green grass scattered
in clumps every 2 meters. The formula was 2 1/2 kilo to 1% dust in
97 1/2 kilo bait applied approximately at 20kg per hectare.

Wher. - Ldleston was in Gambia last year he felt the 12pnz malathion
applied to much of the dense vegetation did not penetrate well for
geod contrel. Many non-economic areas were sprayed.

Jack Henderson On Swath Width Discussion

They tested a Cessna ag. triuck flying with no wind - calibrated for
a T00 foot swath but got an overall 200 foot swath at 10 meters high.

This was done with micronaires and with spray boom and 8001% nozzles
with the same result,

They feel that for grasshopper control there should be about 4
droplets per square centimeter (100-125 micron size) with 8oz

malathion per acre.

The single pase swath test 200 feet wide gave around 3 drops per
square centimeter. When sequential 100 foot swath passes were
applied allowing for overlap there was a fairly uniform build up of
droplets to average 4 drops per square centimeter,

It was indicated that with cross winds and proper dosage setting
that wider swaths can be secured using the drift technique. The

variation of air movement would make this a less precise procedure.
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Manual of Swath Widths for Aircraft Used
in Gypsy Moth Suppression/Eradication Programs

Bohne Dubois McLane Slippey Yendol
Bowen Fusco Roland Tallman
Bryant Kegg Sanierson Voss

There is an urgent need for cooperating Federal, Sta‘~ gud pPrivate agencies

to obtain data concerning swath widths for various .craft used during aerial
suppression/eradication programs for gypsy moth. 1._ig need has been
documented for many years by numerous agencies; recently, identified as a
first priority during an Aerial Application Technology Workshop sponsored by
the U.S. Forest Service, Animal and Plant Health Inspection Service and
Pennsylvania State Uiiversity. Also, the " i has
identified a team of members to be on-site to assist in the collectjion of
these data concerning awath widths. The team will corsist of at least one
member from the U.S. Forest Service (Reardon, Dubois), Animal and Plant Health
Ingspection Service (McLane, Roland), the Perunsylvania State University
(Bryant, Yendol), Uniroyal, Abbott Laboratoeries, Zoecon, Pennsylvania Bureau
nf Forestry, New Jersey Department .of Agriculture, and two aerial

applicators. This team, with reprasentatives from various agencies, will
ensure the acceptance of the procedures and results from these trials as well
a8 to minimize the ceste to each agency. . )

Tue U.S. Forest Service, in cooperétion with the Animal and Plant Health
Iaspection Service and the Peunsylvania State .University intends to publish a

‘manual contsining swath widths for each of the approximately 12 types of

aircraft u.ed during aerial application suppression/eradication programs for
8YP8y moth. 1Initially, we will use the AGDISP computer code to predict swath
widths for one fixed-wing and one rotary-wing asircr.ft. We will validate the
swath width for these aircraft using various categories of meteorological
conditions, etc.; if the predicted and observed swath widths for each of these
aircraft are similar, we would publish a manual of svath widths for the
various aircraft.

Yendol, McLane and I will develop an injiial draft of the work plan for this
project by December 31, 1986. This initial draft of the work plan will be
revieved by at least ona representative from each cooperating agency. A

[
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United States Forest
Department of Service
Agriculture

1630 e JB0UATY 30, 1987

Manual of Swath Widths for Aircraft Used in Gypsy Moth Suppression/Eradication
Programs .

Bohne Slippey
Bowen Tallman
Fusco Voss

Kegg

As presented in a previous letter (11/25/86), the U.S. Forest Service, in
cooperation with the Animal and Plant Health Inspection Service and the
Pennsylvania State University intencs to publish a manual containing swath
widths for each of the approximately 12 types of aircraft used during aerial
suppression/eradication programs for gypsy moth. Initially, we intended to
use the AGDISF computer code to predict swath widths for one fixed—wing and
one rotary-winged aircraft; if the predicted and observed swath widths for
each of these aircraft are similar, we would publish a manual of swath widths

for the various aircraft.

Our initial effort will involve the APHIS 4g-Truck and will be conducted at
the APHIS Air Operations Facility in Mission, Texas during the lst two weeks
in March. 05ince the Northeast Bt Working Group suggested that a team of
members should be on-site during these trials, I would appreciate your
response as to whether or not you or arother representative would be evaileble
to assist in the project; 1f 8o, for which dates. Please respond by February
16. At this time, we do not have & completed draft of a study rlan but will

forward one within 2 weeks for revie..

We intend to conduct the trials using the rotary-wing aircraft sometime in the
fall 1987 of spring 1988.

Sincerely,

RICHARD C. REARDON
Entomologist
Forest Pest Management

(304)291-4133
cc: Yendol
. McLane
Roland

RCR/1fc
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NIGER GRASSHOPPER CONTROL 1987

Observation on the aerial application program and flight training requirement.

The Niger Plant Protection Ser sices directorate (CP3) in their 1986 grass-
hopper control program treated 253,000 Hectar:s (Ha) by air and 135,877 Hectares
(Ha) by ground. This demonstrates a commendable degree of capacity in this
type of activity.

CPS operates two Cessna Ag Truck airplanes and one Cessna 185 high wing
airplane bottom tank spray model. The two Ag Trucks are in good shape for 1987
operations with routine maintenance requirement. The Cessna 185 is in the
Trans-Niger shop for maintenance, clean up ard painting. The wings are removed
The indication is that it will be ready in July for the late rush of grasshopper
work,

The full time pilot for CPS is Guy Lamcon, an experienced ex-OCLALAV pilot.
He, with two French pilots on tempcrary assignment handled the 1986 spray
program,

Last years spray operation ran fram July 15 through September 15 on a con-
tinuous basis. This was possible by following the grasshopper migration from
south to north and back again. The pilots carried between 200 and 300 liters
per load depending upon ferry distance and condition of airstrip. They averaged
two hours per round trip. On some good weather days it was not unusual for them
to continue flying through a 10 hour day. It took them 15 minutes to fuel and
load and the pilot stated that there was no down time due to lack of fuel or
chemical. Ground support supplied at the &'rstrip seemed satisfactory.

Insecticide fenitrothion was used at % liter per hectare which allowed
for 800 Ha to 1200 Ha per load. Due to this small quantity used, the pilot was
able at times to treat 4000 Ha per day per planz. As shown on the attached
sheet a more conservative estimate would average 1000 Ha per load, two loads
per day with 3 aircraft doing closer to 200,000 ka for the full period of
spraying. Teble I

The aerial program appeared to be effective where the spraying was done.
There were same constraints in 1986 that did not allow for optimum utilization
of the aircraft. These included a lack of adequate number of landing strips .
which created some long ferry flights. The Canadians are improving the present
strips but there is a need for new ones to be built.

The Niamey Office would at times re-assign an aircraft to a new grass-
hopper pressure area before finishing where it was, thus causing inefficiency.

The pilot indicated a need for a pick-up truck and journeyman mechanic to
follow the airplane. It should contain hand pumps for fuel and chemical plus

food and emergency equipment and parts.

There was a need for lodging to be arranged at the various airstrip locations.

The autamatic flagging system as used in the United States by same operators
could be attached to the aircraft here. This cardboard paper streamer flag
deposited occasionally in the swath can serve as a guide to space the next swath.
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Table 1

GOVERMENT OF NIGER, PLANT PROTECTION UNIT

1986 2 Cessna Ag Truck Airplanes
1 Cessna 185

15 July to 15 September - 8 weeks at 5 days = 40 days

Hectares sprayed - 250,000 Hectares
1/4 liter/hectare - 200 L Load 800 Ha)
Fenitrothion 300 L Load 1200 Ha) Average 1000 Ha/load
1000 Ha/load - 2 loads/day at 2 hours 4 hours 2000 Ha per day

w o

~ 3 loads/day at 2 hours 6 hours 3000 Ha per day

w

day week 8 weeks

4000 Ha/day 20,000 Ha 160,000 Ha
6000 Ha/day 30,000 Ha 240,000 Ha

2 Aircraft at 2000 Ha
3 Aircraft at 2000 Ha

Average 200,000 Ha Total
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There is a maintenance requirement cf 25 hours, 50 hours, 75 hours, 100
hours checks on the aircraft. The 25 hours and 75 hours oil changes could be
done in the field but the pilots need to fly back for the 50 hours and 100 hour
checks to Niamey. This can lose 2 and 3 days from operations every 10 days
depending upon distance fram Niamey. The work is done by Trans Niger Aviation,
a qualified repair service and Cessna dealer.

Radio equipment (HF and VHF units) are necessary and are being ordered in
or included in the request package.

One Cessna Ag Truck and the Cessna 185 both used two AU 3000 micronaire
atamizers. The one Ag Truck used four AU 5000 micronaire atomizers. The fan
blades were set at the factory mark to create a screen speed which would
produce an average droplet size of 100 microns.

There was a report that on same occasions when the wind was Llowing that a
setting was made that would create larger droplets. These would settle faster
but in effect could narrow the swath and perhaps create an overcose.

Swath width to use that is correct for ULV applications remains a bit of
a question in Niger. The Cessna aircraft are being used at a 100 meter swath.
The USDA-APHIS charts show a 100 foot (35 meter) swath for that aircraft.
There are two points of view on ULV swath.

1. A drift spraying technique flying a bit higher and allowing a side wind
to spread the small droplets over a wide swath. Variation in wind speeds can
make this less precise.

2. The accurate placement over a narrower swath somewhat eliminating wind
effects and averaging out pilotdeviation in swath placement. Tests have shown
that a plane like the Cessna under no wind conditions would show an over all
droplet coverage up to 200 feet. But by selecting an effective swath of 100 feet
this allows an over lap on bothsides and eliminates skips in coverage.

Fine mist sprays do spread and drift into a wider swath and if the timed
dosage matched that width than the economics of producticn could be greatly
enhanced. Since aircraft fuel and range in ULV spraying is frequently the
limiting factor and not the quantity of ULV material then flying the field twice
with a narrow swath could cut production in half. This would require contract
and cost of another aircraft in order to get the same amount of work done. I
have discussed this further in my report on the Gambia.

The subject of aircraft calibration and swath testing will be covered at
a meeting scheduled in early April at Niamey, Niger for the agricultural rep-
resentatives of the various countries involved in grasshopper control.

An understanding of the principlefof ULV spraying and droplet dynamics is
important for this type of small quantity pesticide application. One discussion
that covers this quite well is included in the title "ULV Sprayind' by R. J. Courshee,
Cranfield Institute of Technology and Ciba-Geigy Agricultural Research Unit.
Anmnex 1  Also included is a copy of calibration techniques fram the ICAO Manual

on Aerial Work.
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The infestation outlook for 1987 is estimated at 300,000 to 350,000 hectares.
This calls for same expansion of aircraft capability.

With the previous assessment of 200,000 hectares for the current three
aircraft fleet it appears that perhaps two more aircraft may be needed for the
remaining 150,000 hectares. This may be required by late sumer.

One of these aircraft could be a contract airplane of similar capacity and
one could be a light turbine helicopter with good range capacity. The helicopter
with spray equipment could theoretically cover as much spray area as one of the
Ag. planes. This would depend upon a ground support truck to carry chemical
and fuel to loading sites close to operations. Obviously use of the pilot and
equipment for other non-spraying activities would reduce the amount of spraying
done. The helicopters major advantage would be as a survey vehicle to deter-
mine areas of infestation prior to spraying. As proved in other countries last
year this was very valuable in assisting the airplanes to spray accurately de-
fined infestation areas. Maps that are generally used by the pilot are 1 -
250,000 scale; 1 - 50,000 scale maps should be available.

One important point is the safety of operations - both to the environment
and to the pilot. This type of flying under these conditions can be very
wearing. There is the sand, -visibility, and heat problems and the need to
watch fuel on long ferries. A tired pilot is not an efficient pilot. If
there is pressure for pilots to do more than they should this would be poor
planning. He may not be careful where he sprayed or careless on swath spacing
or continue under poor meteorological conditions. This could create lack of
control and possible environmental problems.

To improve efficiency and offset the above, there should be consideration
that an aerial operational unit be established in the Plant Protection Department.
This could create a knowledgeable entity with a person in charge dealing with the
aerial units equipment and assignments on rational basis. With the addition of
contract aircraft to the CPS present fleet it should be obvious that it will
require the need far aerial operational specialists, including a consultant.

It will take a separate organization to efficiently handle all the problems
associated with air operations covering so many hectares in such a large country.

PILOT TRAINING:

The pilot of CPS has checked and interviewed five potential licensed pilots
From these he has recamended two as potential for agricultural work. Both
hold U.S. commercial licenses and flew for Air Niger airlines before it went
bankrupt. A dossier on each of these pilots is enclosed. Annex 2

There is no potential for training in Niger, due to CPS dual control
spray plane being laid up for maintenance.

If the French supply one experienced part time spray pilot there will be
the minimum need for at least one more pilot. One or both of these pilots
could be sent to an agricultural pilots school in the United States. There may
be value in having both trained as soon as possible then return to begin operations
urder the supervision of the CPS pilot. He has expressed a willingness to do this
and should have the dual control plane available later. He would be in a position
to select the better of the two or use them equally to spell each other off under
these difficult type of operations. A back up pilot shouldbe available for a three

ship operation.
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It should be noted that a newly graduated pilot fram an agricultural
course would not have the level of experience for maximum operations which may
be required for this type of emergency. It would not be safe to place him
under a pressure situation but he could begin on the closer ferry locations
and perhaps the better defined areas.

Another alternative would be to supply an experienced contract pilot
for a short term to fly the third plane and assist the new pilots to gain
experience or to carry the bulk of the third plane work.

In any event there is a long term value in training one or two local
pilots who are acquainted with the country and its operational environment.
They would gain valuable experience on this years program assisting the
experienced pilots and gradually being assigned flight activities without
being under pressure.

Upon my driving into the countryside plus two hours flight with the chief
pilot and agricultural pilot with Trans Niger I have the following observations.
I was impressed with what appears to be a very difficult and hostile environment
for the agricultural pilot. The normal geographic definition of areas that cne
expects in most countries and such as roads, streams, trees, hills are lacking
here. There would be a bit of difficulty for a pilot to ferry some distance
and still find a specific area to spray along with difficulty to space his
swaths accurately without many landmarks. This could prove more difficult for
a contract pilot. It would be assumed that a local Nigerien pilot would be
better able to handle this environment. Annéy 3

Also enclosed in Annex-Zis the brochures and information about one ag-
ricultural flight school with which I am acquainted and that I recommend for
the training of these two pilots. I have enlarged the course cost fram
$6175.00 to $8000.00 per pilot to allow extra training and check out at the
end to a Cessna aircraft similar to what they will fly in Niger.

Training for 6 - 8 weeks ($8000.00 each) $16,000.00
Per Diem ( 50 days at $75.00 per day) 7,500.00
Air Fare ($3000.00 each) 6,000.00
Miscellaneous ($250.00 each) 500.00

$30,000.00

Mechanic Training: I know of no short term course in the United States for
this~ type of training? It could take a Year to a year and a half to secure
an A & P license (aircraft and powerplant). It covld be possible for the Trans
Niger shop to check out local maintenance type individuals to do oil changes
and certain routine checks in the field. It still would be safer to have the
aircraft return to the shop periodically for the required inspections.

Enclosed with this report is a brochure of the Transniger Aviation Co.
and the self contained spray pod. Also, included is same literature on a new
development adapting a light twin Piper Aztec to a ULV type sprayer with high
performance characteristics. This system could be very adaptable to the African
work and still retain small aircraft size with twin engine safety and range.


http:30,000.00
http:6,000.00
http:7,500.00
http:16,000.00
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Equipment and Fuel Availability

Trans Niger Inc. Andre Arout, Managing Director, along with other aircraft
they own a Cessna 185 which can be rigged for spraying. They have

a Brittain Aviation Islander BN2B passenger plane on order (twin engine).
They can purchase two spray pods which hold 50 gallons each and hang
under the wings. Each tank has a built in punp and micronaire ULV
spinner unit. This could be available for grasshopper spraying.

Quote 206,000 CFA per hours 3 hours per day minimum. The Cessna 185 is
15,000 CFA per hour.

Military aircraft
2-C130 transports
l-Dornier 228, l-Dornier 28
2-Hawker Sibley (inactive)
SIMAR - Sudan Interior Mission

Jim Rendel, operates 2 Cessna 185 on missionary activities. Available
for emergency flights.

Fuel availability - tank volume

At airport - Niamey) Aviation gas 200/300 m3

Jet Fuel  3000m3
Niamey and Agadez Airports both carry fuel

Price from Mobil

Aviation gas 270 CFA per liter
Jet Fuel 150 CFA per liter

To secure fuel in barrels will take one month prior order fcr delivery.
Trans Niger Aviation

Shop labor costs

Mechanic 11.600 CFA
Radio Technician 12.600 CFA
Mechanic aide 3.850 CFA

The Niamey airport has parking for two IDC7 size aircraft. There is
no forklift type tractor for unloading.

Parking charge 10 F/hour/ton
No overflight fee

Drafted: C. Voss:0h/03/11/87:11810



I wish to thank the Niger USAID Mission for all their help during my short

stay there and especially Charles Kelly, USAID, from Burkina Fasso who was my
co-worker on this project and responsible for the final completion of the report
The Crop Protection Service personnel and others involved with the grasshopper

program also were very helpful.

Carrol M. Voss



TRIP RZPORT SU.MARY TO MIG®™R A'D THT GAVBIA, WEST AFRICA

'y essigment s an Intomologist end Aerial Applicetioh Specialist
to Niger and thes Gambiz wra to review the 1986 Grasshopper Control
Campaign erd assist in working up e control vrogrem for 1987.

The time in Nismey, Nicer, with tbam wmember Charles Kelly, frou
Burxine Feso wes frow March § to Merch 11, 1987. Detes in The Gembie
were Mcrch 12 to March 28, 19€7. Teem members for part of thistime
vwere Robert Thibeault, George Cevin, and Robert Herold.

NIGER

The objective of the wission was to assist USAID -~ :I%ZR ir review-
ing Govermiert of lirer (GON) propostls £or cesistonce to counter gress-
hopper infestetions duringe the #987 crop yeer, The review focusded on
the treining of GON versonnel for ameriel spreying ard the reguirements
for developing adeoucte operationcl procedures for aeriel operations}
the technicel, waterial, menpower zng funding renuirements for aerial
treetment in 1987; the acquisition of eccureie inforuziion on the rogrni-
tude end locntion of grasshopper snd locust infestetions for ecrly wern-—
ing and control sctivities.,

Meetings were held with CPS staff, French pilot, several donors and
& commercial air service overator. A field trip by air end ground was
made to assess the envirormental and operational aspects of thr aerial

program.

The Crop Protection Service, with its own amerial applicetion group
of three spray planes {Cessna), accomplished in 1986, treatment on
255,000 hectares by air erd 135,377 hectares by ground. They were able
t0 run oparstions from July 1% to September 15, althosgh with a migra-
tory grasshopper, schedules were difficult to maintain.

Action is reguired to train two local pilots in the United States.
These two were interviewed and documentation included in the report, along
with a suggested treining school in California. One additionel cxperi-
enced egricultural contrect pilot will be required for & short period to
assist while the new pilots are being graduelly worked into the program.
It is recommended thet an serial operations unit be crezted seperete fram
the Gror Protection Ssrvice. This could operete wmore safely and effic-
iently with seperate, properly trained menegenent. A conpetent advisod
should be made aveileble to escist in 4hie orrenization, Support veliclesg
fuel erd mcinteinence costs end rulti-charnnel HF redics for the eircreft
Plus VHF stort distouce ground to eir redios sre YieCCSSIrYy .

With e prcjectad 200,000 hecteres 1o bz trestad b the eeriel unit,
there is elso an estimete of en edditioncl 120,000 hectares thet meyr be
needing trectment. This will require one or two edditional eircraft
from 50 to 60 deys. On: circreft.should be a light turbins helicorter
as there is o reel need to survey muchk of ths inacczessible crees for
grzsshopper /locust infestations. The Cafiediens are repciring existing
airports, but there is the need to have flirh} strips ot severzl newr lo-
cutions.  Ferhiope hi-huny s:ctionc’canile vsed, es will be th: crce in

= deirns

The VYeulbie, Considercticorn necds to be given to ths noscibility of
hirins ¢ vione ~ement individusl (perhecps locc1ly) to assist the USAID
Ilizer steff or the iuplesentction of the prograx sctivities,



5T GABIA

In the 1566 groeshiopper cawpzign, the United Sictes end olher denor
countries supplied € eircreft. 247,710 hecteres wes blenlket-spreyed
in the western helf of the country Troz Octover 1¢ +c Oztob:r 2O, Due

h - P R -L~ ~ N cpqe n -
to lete $oto, ven ez 1ovins occursd, Iniiecting o lecovy 1907 in-
.

fegtstion. 2rcsshoppsr speciecs in Tuc Goubic ere cenerslly nori-
cigreting, First generction corirol (Pnase I) will rely on fermer
trectment end Crop Protectlon Ssrvice tesms vwith motorized sprey e uip-
mer.t., Ir. preprrtion, USLID hee & troining tecn holding clesses on
Prousy vre of eaviniort end elnuiicsle for o rrescho) L oconirel, ceoof
A ea2 v 7 : : N

l‘.‘/;l; d e

To Goertr Plos of Astlcn ond ths tliive ol cvondc e rovies:d
rith thce Siccrin Oon-ittce, the Technicel Tuell Feree, tiz lciicrcl Co-
ordircior, ¢nd duncr repraziniciives. The 11 " 07 ecuipment Lh% mot e
iels was ¢, _rred for donor e.%icne There cpln oo 7o "L il Ll _L.am

crticn shoping up for effective ecrly ection, ctorilv, - 11l ;;;"‘" tezus
to monitor the infestctiion. With roszd evailekilit, o I Llzciter slould

not be requircd for survey work. Thore e ¢ ouzed for limited aireraft
surport +o include onc smsll pline for spot treatments to essist in com-
trcl where needed. Leic sezcon Prase II operetions wmey require an
additionzl eircreft, based on leter assessment.

Action ic reauired to prepore et least one elrstrip ot e site that
was selecied. Two othecr locctions were estetlished on clear highuey
ites

9]

There is e recuireucnt fo improve the existing redio net with eddi-
tionzl eguinient, 0 es to heve zdegurte country comsunicstlon for the
Crcp Protaciion 3crvice. The necessery weterizle rud cquipzznt neel
to ke purchrssd end positicnsd ~rithin thc niut tee ucinthe.

scpping for the goound and oir phese ol tic co. rimm neels to be
Frep-red. S-urlecs werc wode i illusirete th- .rcczlure,

cnstitont tzcm of an oertonologis cu‘ lozisticic: enperienced
on sucli £icld operctions is reqsuirsd to gssizt the proper utilizetion
of donor supplies end help in the control c_mpaign.



PROPOSED TALK FOR NAAA MEETING
DECEMBER 1981

R. J. Courshee

CIBA-GEIGY, Agricultural Aviation Research Unit,

Cranfield Institute of Technology, Cranfield, Bedford

ULV SPRAYING

SUMMARY

The cuaventional reasons for adding water to a
spray chemical are looked at critically. Some
reasens why we in CIBA-GEIGY use ULV sprayir{g
and do not add water 10 spray, under certain
circums:arces, are given. Finally, suggestions
are made about the chances of being able to get
both the advantages of not adding water to spray,
while still avoiding the principal disadvantage

of ULV spraying - spray drift.

| Rauup/



ULV SPRAYING

Mr Chairman, Ladies and Gentlemen

INTRODUCTION

It is a pleasure as well as a privilege to join in your work and tell you a
little about oure,

1 work in an Aerial Spraying Research Unit, the AARU, which is funded by
CIBA-GEIGY to make spraying - especially of our own groducts - as good
as possible.

This, you will see, is not just physically good but effective, econom:., safe
simple and robust. )

Most of cur work has been in the area of Ultra Low Volume spraying, that
is applicatioi: wvith less than 3 litres of liquid a hectare. | have been kindly
invited to tell you soinething of our ULV spraying.

ULV spraying had advantages. An obvious one is that an aercplane can treat
350 acres before reloading instead of 30 acreswith Low Volume Spraying at

5 gallons an acre, 95% of which is water. This is a very important advantage
to us where we work, saving at least a dollar a hectare. There are also
other more important advantages which | will mention later.

However, ULV has cne big potential disadvantage - drift. That is to say
small droplets driftand ULV uses small droplets.

The parallel and associated development of the two subjects
ULV spraying
and small droplet spraying
is quite logical. However, it is not correct to say that ULV spraying inevitably
uses drops o small that they drift excessively, ULV is what it says it is -
a small volume. The question of droplet size is separate.

We actually monitor spray drift in our commercial ULV spraying by allowing
the droplets to impact on tall masts downwind from the sprayed field. We
aim to control drift in this work but nat to prevent it and find 5 to 13% of

the spray active ingredient drifting - i.e. leaving the sprayed field - when
our drop size is 90 microns.

Drift can be reduced to much lower levels than this by using coarse spray,

which may require 53 litres of liquid per hectare 95% of which is water.
In sur work, the cost of carrving tiie 43 litres of water applied from the air

would be prohibitive and we d> not usually add watcr io the factory prepired
formulations.

A less costly way of reducing drift to negligible levels, might be available
by controlling drop size appropriately in a practical way.

1 first ask you to consider water in spraying particularly in aerial spraying
and particularly for controiling drift reliably and cheaply. Then there is a
short section on why the projects 1 am involved in do not use water. Finally
there is a saction on both controlling drift and also using ULV spraying.

In tnis tal: 1 am looking into the future. | am speaking about what might
become available rather than what is avaijlable.

Good ULV spraying is probably dependent upcn using the right drop size.
Drift control is definitely dependent ujon using the right drop size and, if
you want to do ULV spraying, the right shape of d-op spectrum also. The
nozzles which have started to give the right shape of drop spectrum are still
mainly in the development stage. So please do not expect to go and buy

a set and put them on vou-aeropla-e yet.

Finally, there is n> doubt that ULV spraying with drops big enoygh to settle
quickly cannot possibly give you i large number of spray drops per square
centimetre. So the whole thesis depends upon selecting only those tasks where
you know that a small number per sq. cm. will ba fully effective,
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WHY DO WE ADD WATER?

Originally in spraying, a lot of water was added to the spray:
to provide momentum
to ensure total spray cover
10 6o run-off spraying and thus
avoid the risk of phytotoxicity.

However, with aerial application of modern paticides; none of these
reasons now apply.

But there are two other dominant reasons:
to give sufficient spray cover,
to manufacture droplets large enough not to drift,
i.e, just as we do not seek to achieve complete pest control - for one

'thlng it would be too expensive - so w> also do not want oompleie s;xay

cover, just sufficient cover will do, and we seek dlﬁéplets which are
only just large enough and not unnecessarily oversized.

12t’s look at these two reasons in turn,

Droplet Size and Cover

Table | shows the volume per hectare needed to give 20 droglets/sq.cm.
with different drop sizes (assuming no loss and & leaf area ratlo 1), -

TABLE |
Drop Diameter Microns Volume Litres/Hectare

DRIFT 30 c.3

70 1.2

100 2.3

150 6.0
NO DRIFT 200 18

250 36

350 60

(This droplet size® Is the average volume diameter - somewhat less
than the drop size normally quoted, the v.m.d.).

We see that at just the poirt where drift stops completely, we have
to apply 10 I/hectare or 1 .ore. So we probably do have 10 add water
to prevent drift completely by the use of large drops.

Two questions then arise:

-

a)  Are 20 Drops/sq.cm. Essential?

Would not 10 or 5 be enough? It is a generally held view that

20 is a good and ssfe number. However, perhaps we are being

extravagent and need to find cut under what circumstances and

with what products, 10 or 3 d-oplets would be enovgh. We have
to find out, if wve wish to avoid using water because in general,
we carnot have at one and the same time all of these:

ULV

and 20 droplets/sq.cm.
and no drift.
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2.2

At least one of them must 80. If we want ULV then we have
to consider modifying the other two a little.

Are 200 Micron Droplets Essential?

Although 200 micron droplets do not drift and 100 micron droplets
» there s also an eight fold difference in the amount of liquid
needed between these drop sizes. So it is important to establish

accurately what droplet size is essential - to reduce drift, not
pervent it entirely,

Drop Size and Drift

‘Delft is a bit complex depending as it does on:

droplet size, 3
flying height,

meteorology

‘canopy conditlons,

aircraft flying conditions,

evaporation.

However, cmsider one simplistic approacih. Table [ shows the
time it takes for a droplet to fall 2 metres (if it does not evaporate.

“ One good reason to conzider &volding water is because waiar does
‘€vaporate and in doing 20 it might cause more drift than a ULV
" spray which does not evaporate.)

TABLE It
Time to Fall 2 Metres/Size

Droplet Diameter Microns Time Seconds

30 28
70 13
100  }

130 83
200 2.8
230 2

300 1.6

Can we somehow reconcile the figures in Tables | and IT and stil]
leave out the water? | think we can, rrobably In this way:

A _POSSIBLE STANDARD

We have to accept that a proportion of the smallest drops will drift
some distance. So we need, by way of example, to suggest some limits
on drift which could possibly be tolerated,

.Consider for example, these suggestions for drift which might be tolerated:

- Spray fall out closer than 10 metres to be acceptable,
Maximum cross wind Component of wind sperd 2 m/sec,
Maximum of 10% drift beyond 10 metres.

3.1  Volume of Drift

We now have a model set of criteria, which deviate realistically
from any notion of perfect absence of drift. Can we comply with
them all and what would the consequences be for spray cover?
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The first two criteria when combined, show that only droplets
smaller than 140 microns drift further than 10 metres {plus or
minus a few metres to allow for turbulence).

The third criterion then says - only 10% of the spray volume
should be in the form of droplets smaller than J80 microns.

So our first simple rule for minimising drift is not moce than 10%
of material sprayed should be present as drops smaller than 150
micrans,

ay Cover

Cover, inthe sense fumbers/cm.sq. depends upon the average volume
diameter of the droplet spectrum.

TABLE m
Litres/ha a.v.d. needed, microns
[} 10 15 drops per sq.cm.
3 187 150 13t
6 233 187 164
10 272 223 193

Table [l is our second simple rule, These a.v.d.'s will give the
indicated number of drops per sq. cm.

To get both limited drift, and also Spray cover we have to comply
with the two criteria:

Qg > 140 microns
and a.v.d. according to Table I

Step No. 2

To use ULY also we have 10 stay with the first line of Table m.
For example, nearly 10 drops per 5q. cm. cai: be achieved with
& litres/ha if the a.v.d. is 160 microns (remember the limitations
= no losses and leaf area ratio of one),

Can we get this performance?

Dlo > 140 microns

avd. £ 160 microns
and still the volume £ 4 litres/ha.

The answer is yes we can. However, only with field prototype

'equipment at present. For example, my colleague Professor Spillman

has spray #quipment which provides such performance. Whether
it will become commercially available or not, depends upon whether
it is really needed or not.

I conclude that (under the assumptions for tolerable drift) that
we could,

use ULY and omit the water,
have limited drife,
and still get sufficieny $pray cover for many tasks.

providing we can get this drop spectrum available commercially:
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10% volume diameter > mx5 microns
average volume diameter & 160 microns,

Now | want to coniider whether you woulcr want ULV - if you
— = _want ULV
were permitted to have it,

8.  WHY ULY?

8.1

WVater

Firstly, what good does the water do? Aawbody got any proof
to show how much of it comes down in USA summer weather
or ﬂ\atltdoesmy;oodwhenitdoesmdovn?

Figure 10 shows the sort of things we usumlly find. By leaving
the water out, we usually get biological results which are slightly

better and last slightly longer. And it Is <heaper to leave the
water out,

Secondly,ldonotthlnkywvlllstopdrihorevend\eckitvery
well, if you leave the water In, except bw asing very large volumes,

Large water volumes are expensive and masrecover not all that success.-
ful in preventing drift. Droplet spectrum: control to avoic all

th2 small drops has turned out to be very difficult using large
volumes of water. If we leave the water aut, three major factors
help us:

a) We can modify liquld properties widelr and we then have

scope for controlling the droplet specrum through viscoelastic
effects. ’

4.2

b} The atomising equipment han3les only small flow rates. It
is easier to.change the shape of droplet spectra, if you can
keep flow rates through an atomiser low,

€) We do not get appreciable drop size reduction through evap-
oration. So with ULY, we might limitdrift both adequately
and also reliably at different temperatures and humidity.

Cost

Table IV shows how, under one of our sets of conditions, the cost
of the work shrinks as a result of ULV spraying, at  1.23 litres/
hectare,

TABLE v
Width 20m 0m 80 m 60 m Metres
Work Rate |85 120 147 208 Hectares/Hour

The results for volume application rate are (for 20 metres run spacing).

-

Volume [ 6 8 Litres/Ha

Work Rate 62 99 40 Hectares/Houwr

The cost reduction is mainly due to quicker work. Our planes
$pray some 2000 hectares a day ULV under the conditions of the
Sudan, with a payload of only 300 litres. The very long, standard
field length of 1,300 metres helps this work rate,



(-

4.3

4.4

35

Effectiveness of the Work

It is our experience (with insects under our conditions) that getting
the timing right (and thus working quickly enough to get the timing
right over a very large area), is normally the most important cpplic-
ation variable for getting good biological results economically (except
for distribution which is usually adequate). We can get the timing
right with ULV, We could not with LV under our circumstances
because we would be late at least in some parts of the area and

we would be ineffective there.

Environmental Protection

If we were compelled to go to LV, our biological performance
would drop with presant dose rates and pesticides. We use mainiy
Nuvacron® and it is simply ineffective against 3rd instar Heliothis
armigera. Against 3rd instars we would be compelled to turn to
ecologically harsher pesticides or lzrger dose rates to be successful.
By using ULV we can control Ist instar larvae and use minimal
dose rates which cause minimal disturbance.

In Scotland my colleague Professcr Joyce, has developed a means
of spraying forests, with maximum protection of the environment
by ULV spraying. And this he has achieved in areas which are
intersected by some of the best salmon rivers in Britain! He is

right and ULV is right, especially in this ecologically sensitive
area,

DUE Data

Part of the increase in effectiveness of ULV arises from the heavier
and more persistent spray deposit we get. DUE means deposit

per unit emission - a sort of value for rmoney. We get more deposit
per kilo of chemical in the spray tank, with ULV than we do with
Lv.

3.

Figure 12 shows a result obtained by another colleague, Dr Parkin.
With our research aeroplane which is equipped with two sets of
spray gear, we can apply ULY and LV simultaneously to the same
plants at the same time. When we do this, the differences between
ULV and LV are not blurred by weather and crop changes. This
result illustrates how much more you can get for your money,

with a ULV spray, but | would not claim that we can always do
as well as this.

WHAT MIGHT BE DONE

Most real world problems are complex. So also, ULY spraying which
is reasonably free from drift, is only likely to be attained if the whole
range of controlling factors and their interactions are taken into account.

3.1

3.2

Droplet Spectrum Control

There is considerable work being done already in the United States.
Our own work is concentrating principaliy upon improvements to
the well known Micronair rotary atomisers.

Fl&ure IJandltshowstvoofwunits-onebasedonaMicromlr
drive and the other, usiag a pneumatic motor, for jet heiicopters.

Aircraft Aerodynamic Forces

You also all know of the Whitcomb winglets of NASA. You may
not have encountered Cranfield Institute of Technology sails which
do a similar job in reducing the sirength of wing tip vortices,

We were involved in their early development and in a very preliminary
trial on a Pawnee, we managed to cut the drift by up te about
60% (without altering the drop spectrum).

CIT's objective is for a far more complete reduction than this
and the work is continuing.
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3.3 Biological Efficacy

Although a saving on ferry flights would be helpful, it is ot such
a8 valuable saving for you in the USA with your numerous strips
and larger aircraft, as it is for us. So ULV spraying is probably
only worth pursuing if it brings other gains for you in biological
effectiveness, in environmental protection as well as economy,
We use ULV for reasons of higher biological effectiveness. How
this comes about is another story.

3.8 A ULV Operation

Professor Joyce also set up one of the largest ULV crop spraying
operztions in the world against Heliothis in cotton in the Sudan.
This has been so successful that all Heliothis spraying on 300,000
hectares there is now ULY spraying,whoever does it. Against
another pest, whitefly, all the spraying is at pressnt 1V cneaviee

6. CONCLUSIONS

ULV will not always be the way you should spray to your and your customer's
advantage in your circumstances.

Our experience makes us suggest 10 you however, that there are probably
situations, and they may be numerous, where ULV spraying is best for
everyone concerned. But then careful control over mean drop size and
the shape of the droplet spectrum is needed if drift is to be limited.
Equipment to provide adequate droplet spectrum control for this task

is past the prototype stage but not yet available commercially,

R. 1. Courshee
Ist June 1931
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ATTACHMENT D

AIRCRAFT DISPERSAL CALIBRATION

1 = GENERAL

1.1 The purpose of calibration procedures is to determine that the amount of
saterial being applied per hectare is uniform and correct for the Job to be done. The
factors involved are: .

a) the specified treatment density in terms of litres of molution per hectare
and litres of active chemical per hactare for liquids or kilograms of
material per hectare for granulars. This information is normslly provided
by the chemical manufacturer or by a specialist traoined in this task and
assigned by the appropriate authority;

! b) the flov rate in litres per minute or kilograms per minute, which is

determined by the aircraft's dispersal system; and

c) the rate of coverage of.thé area being treated in hectares per minute,
which is determined by the aircraft speed and the effective swath width.

These factors are independent of each other and it is necessary for the applicator to co-
ordinate them in order to achieve the desired treatment density as specified for the given

-paterial. e

1.2 The effective swath width should not be confused with the total swath width.
The total swath width 1p the width from one end of the chemical deposit on the ground to
.'the other. However, as was discussed in Chapter 12, swath characteristics must be
~determined and swaths must be overlapped to obtain uniform and effective distribution of
the chemical. The effective swath width 1s the width from the start of the last overlapped
ssath to the start of the next one, or in other words, it is the separation diatance
between swaths which is marked by the flagmen and flown, _ '

1.3 Cnce the effective swath width {s established and the aircraft speed to be used
during application runs is known, the hectares per minute of Qoveraga can be calculated
by the following formula: '

Coverage (hectares/minute) = swvath width (metre:&oggggoundapeed (ka/h)

418 formuls has been used to generate Table D-1 below from which the coversge in hectares
fer minute may be found without calculation for a range of speeds and effective swath
vidths, Once the coverage has been either calculated or determined from the table, and 1f
the desired treatment density in terms of litres of solution per hectare or kilograms of
%0l1d material per hectare has been specified, the required flov rate to be used can be
found as follows:

.?>
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Flow rate (L/eoin) = treatment d'nsity (L/hectare) x coverage (hectare/min) fn,
liquids or

. Flow rate (kg/min) = treatment density (kg/hectare) x coverage (hectare/min)
for granular materials.

Coverage Versus Groundspeed and Effective Swath Width

Groundspeed Effective Swath Width (m)
(ka/h) 7.5 10 12,5 15 17.5 20 22.5 27.5 32,5 37.5 42.5 41.5

Coverage (hectares/ain)

100 1.3 1.7 2, 2.5 2.9 3.3 3.8 4.8 5.4 6.3 7.0 7.9
110 le6 1.8 2,3 2.8 3.2 3.7 4.1 5.0 6.0 6.9 7.8 8.7
120 15 2.0 2.5 3.0 3.5 4.0 &.5 5.5 6.5 7.5 8.5 9.5
130 1.6 2.2 2.7 3.2 3.8 4.3 &.9 6.0 7.0 8.1 9.2 10.3
140 1.8 2.3 2,9 3.5 4.1 4.7 5.3 6.4 7.6 8.8 10.0 11.1
150 1.9 2,5 3.1 3.8 4.4 5.0 5.6 6.9 8.1 9.4 10.6 11.9
160 2.0 2.7 3.3 4.0 &7 S.3 6.0 7.3 8.7 10.0 11.3 12.7
170 2.1 2.8 3.5 4.2 4.9 5.7 6.4 7.8 9.2 10.6 12.0 13.4
180 2.3 3.0 3.8 4.5 5.3 6.0 6.8 8.3 9.8 11.3 12.8 14,3
190 2,4 3.2 4,0 4.8 5.5 6.3 7.1 8.7 10.3 11.9 13,5 15.0
1.4 The area which can be covered with one aircraft tank load 18 found by dividing

the tank capacity, given eicher 1n litres of solution or kilograms of solid material, by
the specified treatasnt density, in litres/hectare for liquid solutions or
kilograms/hectare for solids a3 followa:

__tank ‘capacit litres) for liquids, or

Area (hectarel).-
treatment density (litres/hectare)

tank capacity (kilograms

Area (hectares) = for granulars.
) treatwent density (kilograng/hectures) g

can be flown with one load can be found using the field length and effective swath vidceh,
Table D~z ghows the &rea in hectares ccvered in one swath depending upon the swath length,
vhich cean usually bte taken as the field length, and the effective swath width.
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Table D-2

Area Covered in One Swath

svath Effective swath width (m)
tangth 7.5 10 15 20 25 30 35 40 45 50 - 55 65
(»)
Area covered in one swath (hectares) /
50 0.19 0.25 0.38 0.50 0.63 0.75 0.8 1.0 1.13 1.25 1.38 1.63
500 0.38 0.56 0.75 1.0 1.25 1.5 1.75 2,0 2,25 2.5 2.75 3.25
750 0.56 0.75 1l.13 1.5 1.9 2.25 2.6 3.0 3.38 3.75  4.1)  4.88
1 000 0.75 1.0 1.5 2,0 2.5 3.0 3.5 4,0 4.5 5.0 5.5 6.5
3000 1.5 2,0 3.0 . 4.0 5.0 6.0 7.0 8.0 9.0 10.0 1.0 13.0
3 000 | 2.3 3.0 4,5 6.0 7.5 9.0 10.5 12.0 13.5 '15.0 16.5 19.5
4 000 3.0 4,0 6.0 8.0 10.0 12.0 14,0 16,0 18.0 " 20.0 22.0 26.0
iOOO 3.75 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 32.5
'1 5 As an example, suppose that a material is to be applied with a solution density

‘of 50 litres per hectare and that the tank will hold 550 L. The area which cac be treated
with one load is then 550/50 or 11 hectares. 1If the swath length i{s 750 m and the
effective swath widch is 10 m, the table shows that the area covered in each swath will be
0,75 hectare. Dividing the total area which can be covered with one tankful of solution,
jhich i= 11 hectares in this example, by the area in one swath, or 0.75 hectare, shows that
14,7 svaths can be flown with one load, Therefore, in order to prevent running out in
lif-swnth the aircraft nhould return for re-loading after flying 14 swathe.
Tigd o
136 Calibration procedures _.r either liquid or granular applications involve
llying the afrcraft dispersing material across some type of collecting apparatus or
cnntainera placed perpendicular to its path. The collected material is then analysed to
tetalne the effective swath width, density of deposi’ and swath characteristice. The
ious’ parameters of dispersal rate, nozzle location, aircraft speed, height of
lpplication, etc., can then be adjusted as necessary to produce the desired results. For
feasons which have been previously discussed in Chapter 12, all calibrations should he made
uwder conditions duplicating the actual field working conditions as closely as possible.
Operators and pilots should be continuzlly alert to factors which could cause a calibration
to become inaccurate (e.g. system leaks, nozzle wear, clogged pipes or nozzles, moisture in
gtaoular materials, etc.)s. Calibrations should bd re-verified any time such a change 1is

fuapected and periodically checked in any case.

2 = CALIBRATION OF LIQUID DISPERSAL SYSTENS

:'l The steps to be followed in calibrating s liquid spriy system are generally as
ollowa:

a) calculste the total flow rate required in litres of solution per minute
using the specified treatment density in litres per hectare and the methods
given in parasgraph l. Assume an effective swath width and aircraft speed
as accurately as possible. The calibration procedure will verify the= and
corrections can be made as necessary;



Manual on Aerial Wnrg

b)

c)

d)

e)

£)

1)

using the nozzle manufacturer's specifications, select and install the
corract number and size of nozzle tips to obtain the required flow rate at

the systen operating pressu

operate the sprayiug systea

re;

under pressure using water and a dark and

easily visible dye. Find and rectify any leaks or obstructions which | abd

be present;

make a irial run to deterni
characteristics. Use a sol
solution to be sprayed as p
satisfactory for water-base
oil-based spray is tc be us

using the data froam the tri
to obtain the actual hectar
the speed, effective swath

having an actual figure for

ne effoctive swath width and swath

ution as similar in volatility to the actual
racticable. Water and dye are generally

d solutions. If an undiluted chemical or an
ed, an oil solution may be preferable;

al run, correct the i{nitial estlmaée of coverage
es per minute which the aircraft will treat at
width end height used;

the coverage, re-calculate the fiow rate in

litres of sclution per minute and adjust the system accordingly. If the

essumed swath width and spe

ed estimates used in step a) above were

Teasonable, the change in flow rate required will be small and can
generally be saccomplished by adjusting the system pressure., 1If a large

change 1s required, it will
number of nozzles used;

make a trial run to verify
do this:

probably be necessary to change the size or

that the flov rate is actually as intended. Teo

1) carefully fill the cheaical tank either to the top or to some suitabl:
index marked on the tank;.

2) epray for a pre-determined length of time which will use up most of the
materisl, but which will not run the tank dry while spraying;

3) making sure that the ai
originally filled, refi

4) divide the litres of ma
took. This determines

As a general rule, it will

The pilot will then be tota
system at the correct time

8praying norpally without 1
electrically or hydraulical
the ground with the system

done in practice, however,

by doing a test on the grou
and .

rcraft ia.sitting as it was when the tank was
11 it to the game wark; then

terial sprayed by the number of minutes which it
the actual flow rate in litres per minute.

be necessary to fly the aircraft to do this.

lly responsible for starting and stopping the
interval and for observing that all nozzles sre
eaks or stoppages. However, 1f the system {s

ly driven, it may be possible to do this test on
operating at normal pressure. Before this is

it 18 a good idea to verify that it is accurate
nd and one in flight and comparing the results;



h) ,determire the amount of active chemical to add t» the ank in order tou
‘obtala the correct solution. The number of hectarva which can be covered
with a tankful of solution can be calcuiated by the method of 1.4, Having
this runmber and using whatever treatment dcasity of active chemical in
litres/hectare is specified, the amount of active chemical needed per full
tank of solution is calc.lated by the formula:

Chenical/tankload (L) = hectares/tankload x treatment density (litres per
hectare).

Using the previous example, the solution density to be applied was
specified as 50 litres per hectare, the tank capacity vas glven as 550 L
and it was found that one tankload would cover 1l hectares. Now suppose
that the specified treatment density of active chemical per 50 litres per
hectare of spray mix is 2 lttres per hectare. Using the formula, the
ansunt of chemical to be used per tankload in this case 1is:

Chemical/tankload = 11 hectares/tankload x 2 litres per hectare = 22 L per
¢ tankload.

2.2 Various types of ground equipment, having varying degrees of sophistication
have been devised for use in calibrating spraying systems. One of the simplest involves
the placing of individual sheets of paper or a strip of paper such as is used in business
machines in a line perpendicular to the path of flight of the aircraft and then making a
spray run acrosa it using water and dye. The resulting dye pattern, while not very
sccurate for ac;ual calibration of the deposit density or effective swath width at least
allows an experieanced person to estimate these. It will also reveal certain common
problems with spray uniformity and ewath characteristics, such as propwash effects,
dripping nozzles and lofting of drops by wingtip vortices, quite well.

G )
2.3 A very complete and portable spray calibretion system has been recently
developed in the United States by Oklahoma State University. It is an excellent example
‘for 11lustration of the calibration process, since it provides devices which take each.
pecessary itea of data and process the data to obtain the complete calibration. (See.
Figure b-1,) : . .
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AYA CALIFORNIASAGRICULTURAL ®AERONAUTICS, INC.

CAL. AG.AERQ
Mefford Field P.O. Box 939 + Tulare. CA 93274
Tulare,.CA 93274 ’ Tel: (209) 688-5848

Thank you for your inquiry regarding our Ag Pilot Training Courses.

We have been training pilots for agricultural flying for fifteen
years with many successful graduates.

Veteran ag pilots, experienced in instruction, are on our staff.

Enclosed are some outlines of additional courses which we are now
offering.

Learn from the best and one of the oldest schools in the nation.
Our creed is "SAFETY AND PROFESSIONALISM" Personal instruction is

yours at Cal-Ag-Aero.

Should you have any further questions, please phone or write.

We are here to help in any way possible. May we look forward to
enrolling you soon?

Sincerely yours,
:y Brunson
Ovner

o



Al swuaents receive training to
‘qualify for California Ag Pilot
Certificate and to meet
requirements of FAR 137.

* Approved by the California
Department of Educatiqn and
the Federal Aviation Administration

1

* Allinstruction given by
experienced Crop Duster
Pilots

N

~ CAL*AG<AERO

We are one of the oldest
Operating Ag Schools in

the _U.S.

Applicants must have
commercial certificate or have
commercial written completed
and flight hours close to
commercial requirement,

NHKNT

CAL«AC.atRO

MEFFORD FIELD
Tulsre, Catitorms 93274

CALITIRNIA sALIIE DL Ty MALSAENONALTHY, NI

F.A.A. APPROVED COURSE
35 Zi. Dual - Stearman
10 Hrs. Supervised Solo - Pawnee
50 Hrs. Ground School
Total $6175.00
 sHonT COURSE
25 Hﬁ. Dual - Stearwman
10 Hrs. Solo Supervised - Pawnee
25 Hrs. Ground School
Total $§52§'.t)50
INTRODUCTORY COURSE
20 Hrs. Dual - Stearman
10 Hrs. Ground School
Total $2150.00

Courses Can Be Tatlored To Your
- Proficiency & Background

SAFETY & PROFESSIONALISM
Stearsan - $120.00 Per Hour G.rotmd - $20.00
Pawnee - $120.00 Per Hour
ALL PRICES QUOTEO DO MCT INCLUDE mnoRs on HELME T
COST PRICES SUBJECT TO CHANGE wiTHOUT MOTICE

NKKT

CAL+AG *AERO

California

Agricultural
Aeronautics, Inc.

MEFFORD FIELD
Tulare, California 93274
MAIL: P.O. Box 939
PHONE: (209) 688-5848

P 2O L " - . " —._- e e -
o - - - = Sk . [ ST
B TN - eMptTTRLTS veg ’_5_"_‘:" ”m

Speciahzing In

CROP DUSTER
PILOT TRAINING

Affiliated with
Gryphon Aviation
for
Private, Commercial and
Instrument Training
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* Learn Under Qualified, Seasoned Ag Pilots.
* Ag Flying Is A Precision Type Flying All its Own.

Act Now...Fly With Us...
You'll Be Glad You Did!

LOCATED WITHIN EASY DRIVING DISTANCE OF
SEQUOIA, KINGS CANYON & YOSEMITE
NATIONAL PARKS AND THE SEASHORE

% and
;2 PROFESSIONALISM

N

CALs AG*AERO

FAR 61 COURSES ALSO

Many Ag Operators and Ag
Pilots consider the Strarman
to be the best for basic
experience.

All training works toward
sharpening basic skills including
stalls, simulated Ag swaths and
working around trees, under
wires, etc.

* 35 Hours Dual in Stearman

* 10 Hours Supervised Solo
in Pawnee

(Including Max. Gross Flights)
e Other Courses Available
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.AG PILOT FLIGHTTRAINING |
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by Brett Dickerson

éé
OWDOES a person break into

Ag Flying?” 1 doubt there are
many pilots In the business today who
didn’t ask themselves that question at
teast once. To those of us who don't have
a seat to inherit from Dad. the opportu-
nities to secure that first spray job seem
terribly limited.

The general consensus among the oper-
ators to whom | posed the above query was
to elther “get yourself a thousand hoursof
ag time and call me in the moming” or “go
out and buy an airplane and start beating
the bushes.” As neither of these options
appeared to be particularly viable, ! was
still searching for that elusfve third alter-
native. Finally, a thirty-year veteran told

me that my best chance of breaking in as
a novice Jay in attending an agricultural
flying school.

It was because of this recommendation
that I found myself siting In a booth at
“Lyle's” truckstop. listening to Instructor
Amold Whisman outline the detalls of the

_Ag Pilot Training Course cffered by Cal-

Ag-Acro, an FBO ag service located In

Tulare, California. .
The goal of the course {s basfcally two-

fold: 1) to train the student In'the spe- °

cialized flying skiils necessary to become
a competent acrial applicator, and 2} to
prepare the student to pass the written
test required to obtalri the California Ap-
prentice Aircraft Pilots Pest Control Certi-

Amold fires-up the Stearman for me. -

AG-PILOT INTERNATIONAL MAY 19688

Amold flagging for Paul in the Pawnee.
There s no signfficance tn the
type of flag he ts using.

ficate.

If you were to ask the non-pilot what Is
required to become a crop duster. they
would probably answer that allyou need is
an alrplane and an individual with a pro-
pensity for sell-destructive endeavors. The
State of Callfornia, however, requests that
ag pllots under thelr jurisdiction have a
lNttie more knowledge than merely that re-
quired for efliclent spray runs. Before
pllots can recelve the Apprentice ticket,
they must demonstrate adequate knowl-
edge of the pesticides they will be working
with and the effect these pesticldes mey
have on non-target crops in the area or 01
people who may be cxposed to the chemi-
cals, be It your flaggers and loaders, or ever
the omnipresent spectators that seem to

ravitate to such demonstrations of aero-

nautical expertise. Shotld suchexposure

occur, ag pllots must be famillar with the
steps necessary to minimize Its effects.

Cal-Ag-Acro accomplishes this task by
-utilizing five sample tests which the stu-
dent takes, using an “open book” format.
The student has access (v all reference
material required to correctly answer the
test questlons. Afterwards, Amold reviews
each question, offering whatever clarifica-
tion or explanation is necessary to assure
maximum understanding. The fifth sam-
ple test closely resembles the actual test
the student will take for certtfication.
Once you can handle this one, the real
McCoy presents no problem.

Although acertaln amount of book work
is required in achleving any new flying
skill, few would conslder it the most enjoy-
able facet of the training process. Person-
ally. | had been looking forward to getting
my hands on the two-holer Stearman that

(continued on nexi page)
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(Cal-Ag-Aero cont'd. Jrom previous page)

Cal-Ag-Aero uses for the dual Instruction
portion of the Mlight training. For all in-
tents and pumposes, 1 had no tatldraggier
experience prior (o beginning the ag
oourse. so 1 was anxious to add a new di-
mension to my somewhat limited flving
skills. ’

ltdidn’t take me long o realize how little
all of those hours tn 150's and 172 s had
prepared me for that big biplane. Forget
the centerline, it was all { could do to keep
up out of the weeds. Each lateral boundary
of the runway was explored several times
before the old bird finally took to thie skies.
(This wasn't any narrow ag strip efther,
folks ... 75 fect wide, at least )

Once we were In the alr. things settled
down a bit and 1 could begin to work on
getting the feel of the new atrplanes. Using
astickin place ofacontrol wheel felt a lit e
odd at first. but once you become accus-

tomed ot it's a far more natural meansof
controlling the alrplane. The first two les-
sons were primarily spent in gaining con-
fidence with the unfamiliar machine. Lazy
cights. Chandelles, steep turns, oscillation

stalls and lots of touch and goes. Later, we

hopper weight of 1200 pounds.

slve and demanding.

; CAL-AG-A

Amold Whisman (right) nas 40 years of experience to share with his students.

FORMED 18 years ago by a group of Ag Alreraft Operators, California Agricul-
tural Acronauticos, e, (Cal-Agz-Acro) s cortinnally served (he Ag Alrerafi
Industry as a training facility atmed at producing a good Crop Duster Trainee.

Amold Whisman Is Chief Right and Ground Tralning Instructor with a back-
ground of 40 years in ¢l Aviation, including nine years with Cal-Ag-Aero.

Whisman has been an Ag Ptiot, Ag Operator and helped train numerous pilots
prior to foining Cal-Ag. His experience covers Gener
years with the Army Air Corps Program from 1940 to 1945,

Cal-Ag-Aero believes the Ag Aviation Industry has an excellent future for the indi-
vidual possessing good skills and desiring to continue learning. Retirements alone |
open up great possibilities for pilots entering the profession.

Cal-Ag-Aero utilizes a 220 HP PT Stearman and a 235 HP Pawnee.

All time in the Stearman 1s dual. sharpening up basic skills and techniques, and
fulfilling a large portion of FAR 137 requirements. Simulated loaded conditions are
Biven using restricted power for takeoffs, cliimbs and turnarounds. A

Time in the Piper Paunee is supenvised solo. working from empty up to maximum

Ground school covers requirements of FAR 137 and most Stateand Federal regu-

lations. Theoretical and practical instruction Is given,
Using the theory that one needs to be better than “average,” the course is inten-

This school Is approved by the FAA and the Californfa Department of Educatlon.
"SAFETY AND PROFESSIONALISM" is the motto of Cal-Ag-Arro.

ERO :

al Aviation Training plus five

10

Me sprayling (n the Pawnee.

. were ready to move on to the actual ag fly-

ing portion of the training.

Simulated spray runs were the first
order of business. The firs " few were done
by Arnold 50 he could demonstrate the
proper entry and departure anglesand the
correct altitude to maintain above the
crop., Neopnyte that I was, ! Agured that
the lower you could fly, the better job you
could do, 50 | was working on trying to roll
the wheels on the top of the alfalfa we were
flying over. Amold was quick to point out
that it isn’t necessary to come back with
leaves hanging in the landing gear to be
effective fn your spray application. With
this bit of information, I was able to con-
centrate on leamning to consistently main-
tain an effective working altitude duzing
the hundreds of simulated spray runs we
would make. during the course of the
training.

As we progressed through the curricu-
lum, we began working more complicated
flelds, learning how to deal with obstacl:s
such as power lines, standpipes, trees and
all the other things that seem to have been
stuck in the grovd for the sole purpose of
complicating the lives of ag pilots the
world over. “Feel” for the airplane becomes
very Important here. as maneuvering
around some of these obstacles requires
adegree of control precision that justisn't
required in most of general aviation flying.

After completing 30 hours of dual in-
structicn {n the Stearman, | began ten
hours of solo flights in a Piper Pawnee.
This s the portion of the course which
Involves actual spraying. Amold starts the
student out with 50 gallons of water In the
hopper. Each successive flight Is made
with an extra 10 or 20 gallons until the
hepper is completely full In this way., the
student can progressively leamn the per-
formance degrading ¢flects of heavier and
heavier loads, )

Graduation from the course requires at
least one flight at maximum gross weight,
which in the Pawnee meant filling the
hopper withil50 gallons of water foraload
welght of 1290 pounds. In spite of the fant
that we had gradually built up to this
welght. 1 was still surprised at the alr-
plane’s reluctance to move with the hop-
per filled. As 1t starts to lazily crawl for-

. ward, you begin to wonder {f the tires are

{continued on page 13)
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(Cal-Ag.Aero continued from page 19,

flator Maybe you lefi (he Parkingbrake on,
Once 1t fnally stars rolling. however, it

Post-flight criuque. hopeful there may be " He went Into ag flying fr, 1946 and stayed
Once the Paunee Mlights are finished, something walting for me down the road, In the business as both a pilot ang tven-
the course 15 completed. Otherpilotsoften However, thisiga reflection on the state of tually as an owner operator until 1976, He
ask me {{ | fee] (he course is worth the time the Job market tn agricultural aviatfop, €venserved asa presiden of the Californ(a
and expense jusy (o log another 40 of 80 and noton the refatjve value ofag training, Agricultural Aircraf Assoclation from
hours. To be esL I never know exactly particularly that offered by Cal-Ag-Aerp, | 1975 to 1976, witpy almest 15,000 hours of
what to tell , There i3 ng question Personally think theyr course of instrye. ag flying to his credit, there Is g wealth of
that it ts far ang away the most fun I have tion is outstanding, partjcyl ’ p
: ever had In any fligh( training experience. one who has a seat walting for them upon on to the new pilot.
! recommeng that |f they would like ¢ graduation. Tulare, California is locateq in In a Stearman and 19 hours in a Pawnee
enfoy a somewhay unique flying - the southera san Joaguin Valley ar.d does not an 8g pllot make, but Itmay make
ence, then goang buya couple of hours in there is an abundance of fleldg In the
the Stearman, | Wil enhance your flying  which present nearly every flying situa-
skills and y2ull have 5 hellyva time In tion a pilot may encountcronochcorahc . '
rocess. £oes to work. &round for the second, In this ligh, you
Astowhether it Is the key thay opensthe The foundation of the course, however, can't put a dollay vaiue on the Importance
door to that firs 8g Job. In my own Gase.it s instructor Armold Whiaman After sery. of leaming the Fopes from an expertenced
hasn’t yet led ¢ an actua] SPray job.  ingasa civillan lnstructorduungthcwar. &g Instructor, "
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Mr. Arnold duing what he does best . . .
creating another back-'n:forther.

T HAT'S WHAT the bruchure says.. . .
and that is what Mr. Arnold Whis-
man does. He doces it in his 35th year of
teaching and has taught Crop Dusters for
the past 17, and every bit of that in a Stear-
man aircratt.

Now | ask you. "With whom had you
rather log 35 hours of dual In a Stearman
than with Mr. Whisman?"

Located within easy driving distance of
Sequoia, Kings Canyon and Yosemite Na-
tional Parks and the seashore. Arnold
Whisman. at California Agricultural Aero-
nautical {Cal-Ag-Aero). is walting to teach
you. {['you are a prospective student. how

to do safe and efficient back-'n-forths.
Many ag operators and ag pilots con-

sider the Stearman to be the best for basic

experience . . . This magazine agrees with

that.

Cal-Ag-Aero courses include mandatory
stalls. simulated ag swaths, plus working
around trees and under wires. You will
receive 35 hours cual in the Stearman and
15 additional hours solo (supervised) In
a Pawnee 235, the aircraft you will most
likely land your first job in.

You will receive training to qualify for
" the California Ag Pliot Apprentice Certifl-
cate and will be able to meet the require-

sting Training

ments of FAR 137,

All you need is a commercial pilot’s
license, or have the written passed and
have completed close to the commercial
required flight experience. and Mister
Arnold will tuck you under his expert-

q enced wing and get on with It.

This school is located on Mcfford Field

in Tulare, California.
We have received complaints about
- every ag pllot training school in the United
States except two . .. Cal-Ag-Aero is one
of these two. [ ]

AG-PILOT INTERNATIONAL JULY 1985
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You get your first back-'n-forth (raintng ir this Pawnee 235.



CALIFORNIA AGRICULTURAL AKRONAUTICS, INC.

" TULARE MUNICIPAL AIRPORT TULARE, CA.
Phs (209) 688-0669 93274 -

A $100 registretion fee must asccompany this application, which will be
credited towards tuition, The $100 registration is not refundeble,

Enrollment application must be filled in carefully end accurately and
should be sent to CAL-AG-AERO prior to the student's arrival.

This is my application for admission to the following aviation programs

Private Helicopter X_ . Ag Flying Instructor
Intrument

———

Commercial Multi-Engine

(Indicate Title of Courses Desired)
(Bua)

NAME _TRRAMIM 4AMSO PHONE (Res.)

YERMANENT ADDRESS __ P. 0.Box 265 CITY NjAney 2IP ___

AGE 30  MARITAL STATUS YES  SEX ™

'DATE OF LAST PHYSICAL _J% July 198€  CLASS (Type) _FiRST

 TOTAL FLYING TIME _ A 4S50 Y 4 49" PILOT IN COMMAND 430 b

TOTAL FLYING TIME LAST YFAR 52% . DUAL _}Qﬁ;;,. __soro 22
T 45"

TOTAL FLYING TIME IN TRICYCLE GEARED AIRCRAFT

TOTAL FLYING TIME IN CONVENTIONAL GEARED AIRCRAFT ___4 64,
TYPE

TOTAL FLYING TIME IN AG AIRCRAFT  NONE

NUMBER OF FLIGHT OR FLYING ORIENTED ACCIDENTS NOHE | |
(Explain on Separate Sheet of Paper)

NUMBER OF FAA VIOLATIONS __NYNE — '
(Explain on Separate Sheet of Paper)

HAVE YOU EVER BEEN IN A STATE OR FEDERAL PRISON? o
5\

AVERAGE AMOUNT OF ALCOHOL CONSUMED PER DAY NONE

ARE YOU A REGULAR USER OF DRUGS OR MEDICATION? __ /YO 4{; i

Over



jmenustik
Rectangle

jmenustik
Rectangle


GIVE BANK REFERENCE . NONE.

.

T%0 BUSINESS REFERENCES:

NAME ADDRESS

NAME _ __ADDRESS

CHARACTER REFERENCES:

NAME_____ ADDRESS OCCUPATICN

NANE _ADDRESS | OCCUPATION

NAME _ADDRESS ~___ OCCUPATION
MILITARY BACKGROUND  MONME

DATES SERVZED CN ACTiVE DUTY IN MILITARY SERVICES
SERVICE CLASSIFICATION_ _

BRANCH OF SERVICE
DATE RETIRED GR SEPARATED FROM SERVICE _
YEARS OF MILITARY SERVICZ (active) SINCE AUGUST 5, 1964

EDUCATION
. GRADUATED YEAR__Juss /977

HIGY SCHOOL l;:fcé'f Amadoy Koulﬁr{.b.nQA
Name of school

GCLLESE NOT GRADUATED

Nane of school | YEAR 4980
CTRER #nirican FLVER'S ARdnogE USA DEGREE__ConM 4+ IR +MULTI-ENG
SIERLA ACADEMY OF AERONAu Ties 4896
OARLAMNA .. USA S e
REMARKS ATP

NAKE AND ADDRESS AND PHONE NUMBER OF CLOSEST LIVING RELATIVE:
HeEHAMPAMNE KONDD US AID MNIAHEY- NIGER.

- —— '

APPLICANTS SHALL PROVIDE TWO PHOTOSTATIC COPIES OF CURRENT FAA MEDICAL
TWO PHOTOSTATIC COPIES OF CURRENT RATING

CERTIFICATES PRESENTLY HELD SUCH AS
PRIVATE, COMMERCIAL, ETC.
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UsitED $1a118 OF amtniCa
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. mmm——e DIy aviat.ON LY U RS PR T
S T T . 44 | .
x ¢ X X = ¥ 3 ;li ¥ MEDICAL CERTIFICATE _First__ cLASS
= = = ) [ |
h » 0 <
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EX 333 2 1 I
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a2 3] m n .
! 2 5;-5 - t: | Ibrahim GALBO
T e o et ! . - e
Egs ‘“;::,?- Z ser : "I Air Niger, P.0O., Lox 865
O’ ° oxn-d, n a» H c‘ . ere
P S 33 20X ¢ S Riamey, iiper
32 I "'Szig zo : %l
Wbl ZRSET CIVEE
o 3 asz* 3 a3 ; ol FORIA
‘3 uam,'_ ?; ‘ :‘ DATE OF B HEIGHT WEIGHT [HAIR EYES SEx
: A 552 o 1% 09-22-57 65 | 119 | black| brown mald
° [ o - * X H .
] = O = g i S| hat met the medicol standords prescribed in Port 67, Federa!
° < o ar oi Aviotion Regulotions for this closs of Medico! Certficore
s = *® - »n '-5 "y
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CALIFORNIA AGRICULTURAL AERONAJTICS, INC.

TULARE MUNICIPAL AIRPORT  TULARE, CA.
Ph: (209) 688-0669 9327 -

A $100 registration fee must mccompany this spplication, which will be
credited towards tuition. The $100 registration is not refundable.
Enrollment application must be filled in carefully and accurately and
should be sent to CAL-AG-AERO prior to the student's arrival.

This is my application for admisaion to the following aviation programs:

Private Helicopter X_ Ag Flying Instructor

Commercial Multi-Engine Intrunent

(Indicate Title of Courses Desired)

NAME DODO  MAHAMAN LAMINOU  PHONE (Res) " (Bus)
PERMANENT ADDRESS BP (5 : : CITY NIAMEY 2IP

AGE 30 _ MARITAL STATUS _Yeo  SEX ™ SOCIAL SECURITY KO.

-

DATE OF LAST PHYSICAL _ 0l.90. 3% CLASS (Type) A5 < fass
TOTAL FLYING TIME Ab26.u PILOT IN COMMAND 24]. 0
TOTAL FLYING TIME LAST YFAR AZ2.| DUAL g.g SOLO K.2

TOTAL FLYING TIME IN TRICYCLE GEARED AIRGRAFT ___ £ .4
TOTAL FLYING TIME IN CONVENTIONAL GEARED AIRCRAFT A613.5

TOTAL FLYING TIME IN AG AIRCRAFT MNowe TYPE
NUMBER OF FLIGHT OR FLYING ORIENTED ACCIDENTS ONE '
(Explain on Separate Sheet of Faper)

NUMBER OF FAA VIOLATIONS NoNe
(Explain on Separate Sheet of Paper)

HAVE YOU EVER BEEN IN A STATE OR FEDERAL PRISON? _____ NO

AVERAGE AMOUNT OF ALCOHOL CONSUMED PER DAY NoNES

ARE YOU A REGULAR USER OF DRUGS OR MEDICATION? __ i’?’o

Over
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“GIVE BANK REFERENCE - NoNE.
T#0 BUSINESS REFERENCES:

NAME __ADDRESS
SANE _ _ADDRESS -

CHARACTER REFERENCES: WOMNE

NAME____ ADDRESS OCCUPATION
NANE _ADDRESS __beciipATION
NAME_ ADDRESS " OCCUPATION

MILITARY BACKGROUND NMoONE

DATES SERVED ON ACTIVE DUTY IN MILITARY SERVICES
SERVICE CLASSIFICATION

BRANCH OF SERVICE
DATE RETIRED OR SEPARATED FROM SERVICE _
YEARS OF MILITARY SERVICE (active) SINCE AUGUST 5, 1964

EDUCATION
 GRADUATED YEAR__ June A9F3

RIGH SCHOOL L¥cze Amadow Koutam Dana
-~ Name of school 9

NOT GRADUATED_

GCLLESL € E.G Buni Zindec

OTHER _N.i.5 Beel NeTueRIAN®S = "DEGREE_ < PL + IR

REMARKS_ fn cshed g bl +iR Fainin in Decemhtr FI70
£ o FLISEl and NSFLT aahing iv manch, AIP2.

NAKE AND ADDRESS AND PHONE NUMBER OF CLOSEST LIVING RELATIVE:
KoNDo  SANLM___USAd  NIAEY — NIGER

APPLICANTS SHALL PROVIDE TWO PEOTOSTATIC COPIES OF CURKENT FAA MEDICAL
TW0 PHOTOSTATI1C COPIES OF CURRENT RATING
CERTIFICATES PRESENTLY HELD SUCH AS
PRIVATE, COMMERCIAL, ETC. .



Nt $1alts OF amtiCa
DEPARTMENT OF TAANSPOATATION
11D10aL AVIATIONR ADWINISTRANGN

MEDICAL CERTIFICATE_TZRSL__ cLass

THIS CERTIFIES THAT (Full name snd eddrens)

Fahaman Laminow Dodo
B P. 865

Niamey

Republic of Niger
West Africa

DATE OF BIRTH [HEIGHT WEIGHT [HAIR EYES SEBX

12/9/5% 69" |115# Blk (Brm | M

ndards prescribed in Port 87, Federal

hos maet the medicol a0
loss of Medical Certilicola.

Aviotion Regulations for this ¢

Holder shall wear correcting
lenses while exercising the .
privileges of his airman
certificates

LIMITATIONS

DATE OF BXAMINATION EXAMINER'S SERIAL NO.
20 January 1987 11668~

SIGNATURE Z J&E)W- o.'

o NARE  James 3. Ceton M.D,

» IEXAMINER

RMAN S SIGNATURE

ol o e

FAA FORM 8500-9 11073} SUPERSEDES PREVIOUS EDITION
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Dea voyages
d'affaires
confortables et
rapides sur un
Paysage de safani.. .

équipe qui puise
80N expérience

. 8uUr les routes du
Ciel africain...

{~ CONCESSIONNAIRE DES MARGUES -
- . - - L ‘ .
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RESEAU SAGA AFRIQUE DE L'QUEST

Information - Réservation:
VENTE ET ENTRETIEN DE MATERIEL

a
MAURITANIE
AERCNAUTIQUE, RADIO-NAVIGATION ET SAMMA.
TELECOMMUNICATIONS, B.P.258/278 - NOUADHBOU - TEL.: [222) 22632354 - TELEX : 433 SAMMAR NOS

SOGECO
Bp.51san-w-m:mmp-wm-m-mux:smmm
SENEGAL
SOAEM
53, BO PNET LAPRADE - BP. B35 DAKAR
T&:mjmmasmaq.m-_m.sx:soasmaamss
SIERRA LEONE
UMARCO
7, COULEGE ROAD. CUNE TOWN, PO BOX 417 - FREETOWN
m:mm-s&ne-m::aawmcs.

LIBERIA

UMARCOD

LOT &7 A FREEPORT, PO BOX 1196 - MONROVIA
TEL:E:«maama-223307-223725.-221517-751£x:4279«53w
COTE DIVOIRE
SOAEM
ROND POINT OU NOUVEAU PORT - BP 1727 § 1477 - ABIDUAN O1
TEL : {225 325151 saamm-'reLE_x:m-aasss-zﬁaswncc
MAL
SOAEM
RUE MOHAMED V-BP eaaa-wxo-rgu.ezsgeaaoaa-rﬁmx;mwmcm
BURKINA FASO
SNTB
BP 11§o.msmmJ-TEL:st13.asa.1ssaasns7-T&Ex:saoeswa

GHANA

UMARCO

mmnm-maoxms-m-mz_mmxs-mmx:ammm

TOGO

SOAEN

Z! DU PORT AUTONOME - BP 3265 - LOME
TEL: 29 212721 6 210720 - TELEX: 5207 MAFRC TO
NIGERIA
UMARCO
S, CREEK ROAD. PO BOX 94 - APAPA
TEL : [234) 1| 80.32.40 4 49 - §7.41.38 - §7.46.37 - 87,7453 TELEX: 23494/212026 MAFRIC NG
COASTAL SERVICES
42/44 WAREHOUSE ROAD, PO BOX 97 - APAPA
TEL : [234) 1) 870704 & 870573 - TELEX: 21228 MAFRC NG

NIGER

SN.T.N.

BP. 135 - NAMEY
T&:mmass-masmneazg-m-msx:seaa-m-sam
CAMERQUN
SOAEM
RUE ALFRED SAXKER - BR 4057-00LmLA-1'_EL:[2371420259-TEL5x:5220MAmc»<N
TCHAD
STAT.

BP. 100-rw-m:mma;mes-aesa-rewxzszaomm
CENTRAFRIQUE
SOCATRAF
B 1445 - BANGU - TELEX: SHFRCA 5258 AC
GABON

SOAEM
BP. 72 - LBREVILLE - TEL : [241) 702830 - 70283 - TELEX : 5205 GO
8, AUE OU LIEUTENANT DE VAISSEAU SERVAL - 8P 518 - PORT-GENTIL
TEL.:[241) 7521.71 & 75.21. 4 - TELEX : B205 MAFRC GO
CONGQO
SE0AEM

18. AUE DU PROPHETE ZEPHIRIN LASSY - BP 674 - PONTE-NORE
TEL :[242] S4.10.18 o¢ 84.10.17 - TELEX: B214-8311 MAFRC KG

L]
THRANSNIGER AVIATION

RUE HENRICH LUBKE [FACE OFFICE DU TOURISME]
BR 10454 NIAMEY TEL: VILLE [227] 73.2055
AEROPCORT 73.20.21 - TELEX : LOCAVIA 5250 NI

|

UN ATELIER MODERNE AU CCEUR DE

L'AFRIQUE

Coneception-Réalisation Frangoise Quesnot Fernandes 42.60.67.10 - Photos : Michéle da Silva 42.60.05.85.

~

- TRANSPORT A LA DEMANDE
- TRAVAIL AERIEN

AFFRETEMENT-L@CATION
ATELIER DE MAINTENANG

IS

FILIALE GROUPE SAGAASNTN




' The Micronglr Spray Pod System enablss suitable aircraft to be converted for spraying within hours.
Two completely self-contained spray pods are mounted on a standard underwing pylons and are
controlled from a piug-in panel in the cockpilt.

Ac the sysiem is completely external to the aircraft, the installation does not disturb the cabin area
which can be used for passenger or transport purposes whenever necessary.

‘Ea sé of installaticn, combined with multi-role versatility of the aircratt makes the system ideal fora
“wide range of pest control lasks, esnecially when these are only required occasionally. At all other
times the alrcraft can be emploved o its maximum advantage for transport or survey work.

SPECIFICATION
Dimensions: Length 103 in. (2.6m) overall
Diameter 18in. (0.5m)
Mountings: Suitable forattachment 1o carriers with 14 inch mounting centres. NATO attachments can be used.
Capacity: 50 US Gallons (190 litres)
Weight Empty 128 Ib (58 kg)
Full 545 Ib (248 k)
Output Variable from 0-8 US Gallons/min - {0-30 L/min) -

Atomiser. Micronair AU4000 capable of producing droplets of 50 - 500 microns'diaieter.




TODAY’S
ANSWER
10
TOMORROW’S

. . AEROSPRAY SYSTEMS
MEW BREMEN, NEW YORK 13412 -




Wer're leading the aerial application
industry to a promising new frontier,
with the Micromist 900 Conversion.
Think of spraying 90 acres/min. on
only a few ounces of fuel. It's not
just a dream. Duflo Aerospray Sys-
tems, Inc. has made it a reality.

The Micromist 900
is an idea whose
time has come.

It's sleek, quiet, economical. ..
ahove all, safe...Consider the
possibility of losing one engine at
gross weight, yet still being able to
‘eturn to base losing nothing but
‘me. You can do it with the Micro-
1ist 900 conversion.

The Micromist 900 is a
money-maker for you.

Lower application rates let you
make money on ag. mosquito and

By Wl 3 e

forest insect control. Micromist 900
is the equivalent of 3 planes in 1, at
about half the cost of today’s ag
equipment. A Micromist 900 can
open new markets for you, work
farther from base and handie larger
jobs . . . all with unheard-of depend-
ability and safety.

Best of all...a relicble, trouble-
free spray system backed by the
strongest protection plan in the ag
industry.

ENJOY THESE ADVANTAGES

» Efficiency
Extremely low drag factor. En-
tire spray system components
mounted inside aircraft, leaving
only streamline stainless steel
booms and tow profile heat ex-
changer outside.

¢ Practical
Aircra* capable of spraying a

swath width 60 f1.-400 ft. a!
speeds ranging from 100 to 180
mph. Rates can be varied from "%
oz. to 6 gals. per acre

¢ Low Noise

Aztec has a very low outside
noise tevel, compared to most ag
aircraft . . . less than 85 decibels
at 150 1. AGL. Reduced cockpit
noise level, due to additional
sound proofing, reduces pilot
fatigue and enhances communi-
cations.

e Easy to Fly
Quick and light contro! response.
Horizontal stabilator reduces pilot
fatigue.

* Safe
Twin engines provide all-impor-
tant safety factor. Excellent visibil-
ity. Low stall speed.




“There’s no comparison in mental stress flying a
single engine, day in and day out, versus a twin.
The noise level is low, the cockpit is clean and
comfortable. Pilot fatigue is at the lowest possi-
ble level. If you get into trouble. .. the second

engine buys time.”

TODAY'S ANSWER TO
TOMORROW'S NEEDS

JEFFREY T. DUFLO
PRESIDENT

U O .
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AIRCR

Performance (Certified Gross Weights)

1. Speed Power% GPH Miles/Gal.
175 70 26.2 6.6
167 65 247 6.8

NOTE: Compare miles/galion with any
other ag aircraft and see the Micro-
mist 900 economy.

2. StaliSpeed ........ ..., . . 62 MPH
3. VMC ... 80 MPH
4. Top Speed . ...... .. ... .. . 212 MPH
5. Takeoff Distance ...... .. .. .. . 800 Ft
6. Landing Distance ....... . .. .. 900 Ft
7. Max Cruise Range v

70% Power ... ... ... ... 1090 Miles

8. Single Engine rate of climb 275 Fi./Min.
unloaded 500 Ft./Min.

Other Distinguishing Features
1. Fuel Capacity - 144 US Gals

CROMIST 900 HYDRAULIC
AY SYSTEM CONVERSION -
-

AR

x]

2. Dependable Lycoming 250 HP Engines
{2000 hr TBO)

3. Hartzell Conslant Speed. Full Feathering

Props
SPRAY SYSTEM
A. Performance

Acres

1. Speed Swath Max Per
(mph) (ft.) Rate Min.
120 100 3.6gals/acre 240

150 100 29gals/acre  30.0

150 150 1.9gals/acre  45.0

150 300 3.8 qts/acre 90.0

170 400 2.5qts/acre  136.0

2. Droplet Range 30-1.000 Microns (VMD)
3. Spray Pressure Range 15-75 PSI
4. Spray Tank Capacity 190 U.S. Gals.

C.

. Operational Features

1. Fingertip contro! of entire system within
cockpit

2. Electric spray controi valve with recircula-
tion mode

3. Injector syphon for positive nozzle shut off

4. Electronic “Spray on” timer

5. Adjustabie “Spray on™ amber light

6. Duplex filter/spray boom pressure gauge

7. Trouble-free hydraulic pump drive system

8. Streamline stainless-stee!l booms

9. “Panel mounted” gauges

Safety Features

1. Positive-trip emergency dump

2. Fully corrosion-proof and abrasion-
resistant

3. Hydraulic system
a) Low-level oil reservoir warning light
b) Hydraulic oil temperature indicator
c) Hydraulic pressure gauge
d) High-pressure warning light

TELIFT a‘ﬁm ropay

EROSPRAY SYSTEMS

EW BREMEN, NEW YORK 13412

TELEPHONE: 315/376-TWIN

'S ANSWER TO TOMORROW'’S NEEDS
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D”FlA. AEROSPRAY SYSTEMS, INC.

NEW BREMEN, NEW YORK 13412 ¢ 315/376-TWIN
March 3, 1987

Agrotors, Inc.

P.0. Box 578
Gettysburg, PA 17325
ATT. Carrol M. Voss

Dear Carrol:

The only question | have, Carrol, is how can a retired person be so involved
in a foreign country such as Africa? | have heard a little bit about their
problem and it appears that they're on the right track wanting to use
smaller aircraft. Per your letter of February 11, 1987, please find enclosed
a few Micromist 900 brochures. Inside you'll find some national reprints
which further describes the Micromist 900 Spray System. The system was
finally STC'd in January of 1986 and since that time has received much
noteriety. It is a rugged, 1ight weight system which allows the Aztec to
fly with greater efficiency than ever before. From a dollar and cents
standpoint we find the Aztec Micromist S00 equipped to be extremely
versatile and efficient in the one gallon or less per acre range. Mile per
gallon figures produce efficiency twice that of conventional ag equipment,
making the Micromist 900 a far reaching aircraft. Installed Micromist 900
conversions fall around the $30,000 figure. All Piper Aztec models are
candidates for conversions except for the turbocharged models. If you
should like to evaluate one of these 2ircraft, Carrol, we would certainly
welcome the opportunity at our facility in Upstate New York. Getting in
the right seat, or making a few practice runs with the Micromist 900
Aztec, is the best way to understand the efficacy of the system.
Application speed of 180 MPH, 1200 pounds of material, and fuel economy
approximately 27 gallons/hour, says it all. The second question about
availability in July, August, and September is a function of our mosquito
season in the Northeast. In anormal season, we are pretty much finished
by Mid-July and if so would be available for the following time period.
Currently we have three Micromist 900 Aztecs ,they are in excellent
condition and ready to work. In summation, the Micromist 900 equipped
Aztec would do a splendid job at the 8 ounce/acre rate. Along with the

TODAY'S ANSWER TO TOMORROW'S NEEDS
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proper people, a demonstration could be arranged at our factlity.
Appreciate your interest in Duflo Aerospray Systems and hope that you
would call if we can be of any further assistance. Yes, we did miss you at

Cornell this year; it was an excellent cont: rence.
Sincerely yours,

Moy v il

Jeffrey T. Duflo
President

¥



””[la » AEROSPRAY SYSTEMS, INC.

NEW BREMERMN, NEW YORK 13412 ¢ 315/376-TWIN
Dear Applicator:

Meet the Micramist 900 Aztec Spray Conversion. The first hydraulically driven
internal delivery system designed and S.T.C.'d specifically for the Piper Aztec.
The advantages of using the Piper Aztec are many. Low wing loading, high cruise
speed, low stall speed, excellent fuel econamy, and one of the best single engine
performance ratings (475 ft/min) in the industry are just a few. It is an agile
airplane with a respectable turn aroung time—I18 seconds.

The Aztec has a comfortable margin between normal working speeds and stall speed
(on average 90 mph). The visibility is excellent. With counter balanced stabilator
(not found on conventional ag aircraft), control responses are light and quick. Low
exteimal noise enhances crew comunications and reduces pilot fatigue. Optional

3 bladed propellers further improve takeoff acceleration and reduce cockpit noise
levels. The Micramist 900 Aztec has the dependable 0-540 series Lycoming engines
with TB's of 2000 hours. Engine reserve totals for the Aztec run about $6.50/hour.

At the heart of the aircraft is one of the most innovative spray system designs
available in the business. High tech plastics for low weight and 316 grade stainless
steel combine to yield the ultimate in corrosion proof systems. Bromine resistance

is over 4, while in most ag aircraft 127 is considered maximm. Fiberglass spray
tanks are safely secured to withstand a crash at an impact angle of 45 degrees fully
loaded. All chemical hoses have a minimm burst rating of 6000 PSI. The electronic -
control valve and positive shutoff system is capable of eliminating all dribble.
Controls are within reach of the pilot to further facilitate camplete system operation.
An emergency dumn with positive trip pull, allows for total evacuation of the system
and an additional 250 ft/min single engine climb.

Hydraulic drive means low aerodynamic drag, consistent and efficient fluid power-
whereandwlmyouneedlt. Allhydrauhclnmarenmmroughnetal tubing to
minimize chafing, have reusable fittings for in field repairs, and have a designed
safety factor in PSI of at least 6:1. A special low drag heat exchanger and eliptical
streamlined boams make the Micromist 900 the most aerodynamically sleek system found
anywhere. Innovation through design mekes the Micramist 900 a highly campetitive
sprayer with many safety factors not found on other Ag aircraft. For forest insect
control, fire ant, ag work, and of course, mosquito control, we feel the Micramist
900 Aztec is truly an idea whose time has came.

The Micramist 900 Warranty is as follows:

Hydraulic System - 12 months or 250 hours, whichever cames first. This would cover
pump, motor, all lines, and connections.

Spray System - (A) 6 months or 150 hours, whichever cames first. This would cover,
filter bodies, all valves, hoses, pumps, and associated tubing.

(B) 12 months or 250 hours, whichever cames first. This would cover,

the spray tanks against delamination as a result of Dibram 14 (Naled).
Spray boams also are included.

TODAY'S ANSWER TO TOMORROW'S NEEDS
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Purchasing a Micramist 900 can be done one of two ways:
1) You can purchase a ready to fly Micromist 900 equipped and taylored to your
i needs

particular .
2) We can equip your Aztec with a Micramist 900 spray system.
Think you would like to fly a Micromist 900 Aztec? We believe it's the best way to

show you the real story. Duflo Aerospray Systems is located in Northern New York,
30 IME north of the Utica WR. If you're flying camercially, we would suggest

Syracuse, NY for a destination.

Thank you for your interest in Duflo Aerospray Systems.
Enjoy the conference and your visit to Acapulco.

Sincerely yours,

24T 0o

President
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Twin Engine Spraying is Back . ..
Better Than Ever

As far as Jefl Duflo is con-
cerned, his days of “low and slow”
are over. He has replaced them
with “fast and clean,” and his 31-
year-old company, Duflo Aero-
spray Systems, Inc, has made that
change possible with the Micro-
mist 900.

Duflo emphasizes that the de-
velopment of the “900" spray con-
version for the twin engine Piper
Aztec came from the basic needs
of his successful aerial applica-
tion firm.

Author Karl Warm is the Micro-
mist 900 project manager. For
more information contact Duflo
Aerospray Systems, Route 812.
New Bremen NY; 315-376-2155.

by Karl E. Warm

“We needed an aircraft that
could operate safely in remote
areas and that the FAA would al-
low over congested areas. We re-
quired.speed for range, power to
carry a respectable lnad, and sin-
gle engine performance for safety.
The Aztec has all three,” says Du-
flo.

Designing and developing a
spray system that takes full ad-
vantage of the Aztec’s perform-
ance, clean lines and high cruise
speed, high lift wing and low stall
speed, is the main ingredient in
the Micromist 900 story.

During the late seventies the
Duflos began an intensive pro-
gram to minimize all parasitic
drag on their airframe. The most
complex undertaking was the de-

10 Agriculiural Aviation/May 1986

velopment of a hydraulically
driven spray dispersal system. The
advantage of a hydraulic spray
system is an overall cleaner air-
frame, increased fuel economy,
more reserve power at working
speeds, and better single engine
performance.

The use of corrosive chemicals,
resulted in the need to design
structural components that could
survive such wear and tear, day
in and day out, season after sea-
son. “We have spent years in re-
search,” says Duflo, “locating and
designing the most corrosion re-
sistant components and ma-
terials in use today.”

In the aerial application busi-
ness there is no story if you can’t
make money with your equip-



ment. In their thirty years in the
ag aviation business, the Duflo's
have flown Super Cubs to Ag-Cats.
The increased productivity of the
Micromist 900 led to a phase out
of ag singles and to upgrade to
other Aztecs. This significant
change is one reason Duflo Spray
Chemical is one of the most suc-
cessful ag operations in the
Northeast.

“Initial investment and total
operating cost of a Micromist 900
is less than most 300-400 horse-
power ag singles,” says Duflo. A
standard Micromist 900 comes
with full IFR equipment, dual nav/
coms, and a second seat. Two Ly-
coming 0-540, 250 horsepower
engines, with 1 2000 hour TBO,
power the spray aircraft.

Outstanding Performance

“Useful load of the Micromist
900 exceeds a 450 or 600 horse-
power Ag-Cat and that's without
overloading the aircraft,” notes
Duflo. Outstanding performance
at certificated weights means
safety. At gross weight the single
engine rate of climb is 275 feet
per minute, dumping the load in-
creases this to 500 feet per min-
ute. The power off stall speed is
70 miles per hour, standard ferry
speed exceeds 175 miles per hour.
Working speeds can range from
120-160 miles per hour at 50-65
percent power settings. “It’s nice
to have the throttle back and
spray, a rarity with conventional
ag aircraft,” Duflo mentions. “And
we have obtained the safety and
reliability that turbines are trying
to sell, without the penalty of a
high initial investment and high
operating cost.”

With Duflo technology and in-
novation at work, reliability ex-
tends beyond the aircraft and
includes the spray system itself.
“The system works only as hard
as the load placed on it.” explains
Duflo, “If you were to run the cen-
trifugal pump after running out
of spray, not much is going to
happen because there is no load
on the pump.” Pump examina-

Specifications

r Engines
Horsepower
Time Between Overhaul

Propellers

4

k
Standard Empty Weight
Gross Weight

' Spray Tank Capacity
Fuel Capacity

. Wing Span

t Wing Area

‘Length

‘Height

b
| Performance® .

" Cruise 75% power @5200 1bs
.Working Speed
: Top Speed @S.L. ,
| Stall Speed flaps up, power off

© @5200 1bs . S
Stall Speed flaps down, power off
. @52001bs - -
Rate of Climb @5200 lbs

Single Engine Rate of Climb .
* @5200Ibs -

Takeoff Distance @5200 1bs
f Landing Distance @5200 lbs
Fuel Consumption 75% power
_Fuel Consumption 65% power
Max Cruise Range @70% power
Min Control Single Engine Speed
Single Engine Service Ceiling
@5200 1lbs :

DUFLO MICROMIST 900
AZTEC SPRAY CONVERSION

Two Lycoming 0-540

250 at 25756 RPM

2000 hours

Hartzell Constant Speed Full
Feathering

3300 1bs

5200 1bs

190 gal

144 gal

3TR o e

207sqft -

27618

103 f

182 mph - R
120 mph - 170 mph
212 mph - '
72 mph -

62 mph - =

1500 f/min
275 ft/min

800 ft

900 ft

28 gal/hr
24 galhr -
1090 milex
80 mph
6000 ft

f'* Performance figures denotes flight testing for Supplemental Type

Certification
‘Performance of Spray System Do
"Droplet Range - 30-1,000 microns (VMD) -
Spray Pressure Range 5-75pP81 . -
Spray Pump Max Output 86 gal/min '
 Speed (mph) Swath (f}) Max Rate = - Acres/min
, 120 60 6.0 gal/acre |, 144
120 100 3.6 gal/acre 240
150 100 2.9 gal/acre 30.0
150 150 1.9 gal/acre 45.0
150 300 3.8 gts/acre 90.0
170 400 2.5 gqts/acre 136.0
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tions after three vears of use have
shown negligible wear.

The design life of the system is
exceptionally high. This can be
verified by the Micromist war-
ranty, which exceeds industry
standards by over 1200 percent.

Innovation and well- planned
engineering can be seen in the in-
stallation of the system as well.
From the pilot’s ﬁngertlp control
of the entire spray system, to the
quality and esthetics of the sys-
tem, the word to describe it is
clean. “Except for the spray booms
everything is on the inside. Peo-
ple don't even realize that this is
an ag plane,” remarks Duflo.

Duflo engineering is evident in
the design of the hydraulics that
drive the spray system. System
efficiency .. 94 percent. Again, this
meanc reliability and it makes the
Micromist 900 a versatile, high
performance spray system.

An Ideal Sprayer

The Micromist 900 is an ideal
forest and mosquito sprayer. It is
also competitive in crop care work
where lower volume rates are now
being used. Application rates can
be varied from ¥z ounce to 6 gal-
lons per acre. Spray pressures are
adjustable from 15 to 75 PSI, and
swath widths range from 60 to 400
feet. Spray tank capacity is 190
gallons.

“For the applicator working
only crops,” says Duflo, “a Micro-
mist 900 on the line is a money
maker because it can help him di-
versify his operations, expand and
work beyond the range of his
competltors and still be used in
his everyday work.”

Duflo Aerospray has received
Supplemental Type Certification
for the Micromistmist 900. It is
the first hydrahcally driven in-
ternal system STC'd for twin en-
gine Piper Aztecs.

“All parts of the Micromist 900
will be manufactured under FAA-
PMA for quality assurance,” states
Duflo, “We can service a cus-
tomer by either converting his
Aztec or delivering a complete
ready-to-go Micromist 900.”

Duflo's recommendation to cus-
tomers is to use his company’s ex-
perience in selecting Aztecs, and
save considerable time and money
by ordering a ready-to-work Mi-
cromist 900. “We have a complete
maintenance facility, so a person
can have a Micromist 900 deliv-
ered around his specifications and
needs.” Delivery time is within
four weeks.

Duflo Aerospray Systems say

they have today's answers to to-
morrow's needs. The Micromist
900 can open new markets for ap-
plicators, or efficiently work a
present market by taking on
larger jobs. The Duflo goal of high
productivity, low operating cost
and initial investment, reliabil-
ity and safety makes the “900" a
system whose time has come. A
system that will be a tough one
to b ot ~

Standard Equipment

- side loading
Stainless steel plumbmg

Electronic spray timer* Rt

Hydraulic low level light*

Direct drive hydraulic pump

console

Optional Equipment

Brass dry brake coupler

DUFLO MICROMIST 900 SPRAY DISPERSAL FQU]PMENT

Streamline stainless steel booms T EUPC
Stainless steel dry brake coupler male and female -_;;.'.-:-' R

190 gallon corrosion proof spray tan.k extemally vented

Duplex filter/spray boom pressure gauge"‘ J". ; ~ f
Adjustable amber “spray on” light* T
Hydraulic temperature gauge* : ..

A

Hydraulic high pr cE- essure waro)ng hght"‘

Electric spray control valve with recirculation mode . '_'...‘.; p i
Spray on/off switch mounted on control yoke . Do

Manual spray system on/off valve located near fuel console ;
Low profile - low drag hydraulic heat exchanger By it
Stainless steel positive trip emergency dump assembly L ,
Fingertip control spray pressure adJustment located on fuel .

Two inline spray filter assemblies :
Direct drive hydraulic motor/centrifugal spray E el
Adjustable injector syphon for positive nozzle s e

* Panel mounted gauges and mstruments S v

Rear Partition (Sound Prooﬁng) :
Spray System Cover (Sound Prooﬁnp)

.
P A

.
,\..
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by Kar!l E. Warm

When Piper Aircraft introduced the Aztec line at the turm
of the sixties, they were after a growing twin market of
business executives and charter operaiors. For Tom
Duflo to look at a shining new Aztec, costing twice what
most sprayers were in those years, and see a sprayer
that could catapult his business to the heights of being
the largest aerial applicator in the Northeast is beyond

most people’'s imagination.

E OM DUFLO is founder of Duflo-

Spray Chemical, Inc. and his son
JEFF DUFLO fs President of the family
corporation. The Duflos have been in the
ag spray business for thirty years.In 1962,
Tom Duflo was the first on record to con-
vert an Aztec to an ag spraver. In the sub-
sequent years, his two singles on the line
were phased out and replaced with Aztecs.
The Duflos have designed the most tech-
nologically advanced spray system on the
market for their Aztecs. The conversion is
called the Micromist 900 and is the first
such spray conversion to receive STC ap-

proval for an Aztec. .
The development of the Micromist 900

Is more of an evolution that spans the 23
years the Duflos have used Aztecs. ‘Our
ofl-season means testing and developing,
whether it's with chemical formulations,
nozzles, or system design,” says Jeff Duflo.
The Duflos have established themselves as
innovators in the ag industry. In addition
to the design and development of the

" Micromist 800, they have improved chem-
ical formulations under experimental per-
mits which have directly resulted in cur-
rent labeling.

Duflo innovation and technology in the
Micromist 800 has been a remarkable
achievement. "Our goal.” says Tom Dulflo,
“is simplicity and rellability because that
means safety and profits. With the Micro-
mist 900, we have achleved the reliabiiity
that the turbines are trying to sell without
the penalty of high initial investment and
operating cost. It's safe. and it's a money
making unit.”

The engines are the time tested 250 hp
Lycoming 0-540’s. Says Tom Duflo, “The
0-540’'s can easily see their 2000-hour
TBO without a top.” The Duflos have
owned low and high horse ag singles and
have found the total operating cost of the
Micromist 800 to be comparable to a 300-
horse single.

“Not only can you compare operating
cost,” says Jefl Duflo, “the initial invest-
ment Isless than most 300 or 400 horse ag
singles and you get full IFR equipment,
dual nav/coms and a second seat with the
Micromist 900."

The two main factors that make the
Micromist 900 a success are the reliability
of the system und the aircraft speed. The
Duflos have spent 23 years in cleaning up
the airframe for some very important rea-
sons. Explains Jefl Duflo: “The flaps-up
stall speed of the Micromist 900 is 70 mph.
The 75 percent cruise speed at working
welghts is 175 mph. Our normal working
speed ranges from 120 mph to 160 mph
and that’s at 50 to 65 percent power set-
tings. A clean airframe allows a safety
margin between stall and flying speed
with elther excess power or speed. The
range between stall and cruise speed {n
the Micromist 900 s greater than most ag
planes can fly. Fuel economy Isbetter than
300 horse singles and twice that of 450
and 600 horse singles. We average 7.0
miles per gallon.”

“My primary reason for moving into a
twin ag aircraft was safety.” says Tom
Duflo. “There Is no comparison in mental
stress In flying a single engine day in and
day out versus a twin. The noise level s
low, the cockpit is clean and comfortable.
Pilot fatigue is at the lowest possible level.”

“If you get into trouble.” continues Tom,
“the second engines buystime.” At norimal
working weights with 150 gallonsof mate-
rial and three hours of fuel, the Micromist
900's single engine ra.eof climb s 275 feet
per minute. Dumping the load increases
the single engine rate of climb to over 500
feet per minute. Since the Micromist 900
has STC approval, the single engine climb
rztes have been extensively tested.

Cleaiing up the airframe meant design-
ing a hydrauiic spray system. This turned
into a monumenial task Says Tom Duflo:
“We set up a test bench and spent two
years evaluating different combinations
until we hit on a design that not only
works. but is 94 percent efficient.” An ad-
vantage of the Duflo hydraulic system is
that the system works only as hard as the
load placed on it. At spray pressures of 20
to 40 PSI, the syster: Is operating between
30 to 50 percent of system capacity. Appli-

-cation rates can be varled from one-half’
bunce to six gallons per acre.
(continued on next page)
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Duflo-Spray Chemical's three Aztec/Micromust 400 Canversions GMC Motothome (moi:fc olticel and
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(continued from previous page)

“Within the ce~Kkpit. we have fingertip
control of the entire spray system.” says
Jefl. The gauges and instruments are all
panel mounted. System performance can
be monitored by the pilot. and any abnor-
mality be easily detected. An electronic
timer provides for precise metering and
partitioning of loads. For night opera-
tions. a “spray on” light is incorporated.

“This industry can be divided into three
distinct categories.” states Jeff, “Agricul-
ture, Forest. and Biting Insects.” Versatil-
ity of the Micromist 900 keeps the Duflos
working in all three areas. For agricultural
crops. the Micromist 900 is used in the
care of wheat.corn, alfalfa. and Christmas
trees. Forest work includes the control of
spruce budworm. gypsy moth. and forest
tent caterpillars. For biting insects, the
Duflos have received worldwide attention
for their work in mosquito and blackfly
control.

There is no doubt the Micromist 900 is
an Ideal mosquito sprayer. In agreement s
Don Menard. Director of the Camcron
Parish Mosquito Abatement District in
Creole. Louisiana. Their 79 Aztec F Model
has been converted into a Micromist 900
Sprayer. Duflo's first customer conver-
slon. “We are very pleased with the system
and performance of the airplane,” says
Menard. “"We had a lot of problems with the
bolt-on systems currently found on to-
day’'s market.”

The Micromist 900 fs designed to
handle the most corrosive of chemicals.
“We use a lot of Dibrom,” says JefT Duflo.
“There Is no need of flushing the system
during the season. unless we change
chemicals for another job. We have a cor-
rosicn test lab with a sample of the
wettable components soaking in stralght
Diorom. They've been there for four years
showing no sign of deterioration. The
Micromist 900 Is also designed so that
when the system runs out of spray. there's
no chemicalleft in the tanks and lines.and
only about a cup left in the stainless steel
dump.” '

The Duflos point out that the Micromist
900 Is not the answer to all of ag aviation
needs. “Bul.” says Tom Duflo, “we do feel
that a second or third aircraft on the line
should be a Micromist 900. Although. i
could make more money with one *licro-
mist 900 than with two singles.”

14

“Idon’t like o call myself an operator.”
continues Tom, “"but rather a contractor,
and a contractor must fulfill the terms of
his contract and deliver. in order to renew
fr.”

In tle files of Duflo-Spray Chenucal is
a leter from a Senior Forester, supenvisor
of a recent forest contract. He states "We
were most pleased with every aspect of
your company’s operaticn. The thorough
study of topographic maps and acrial

Dramatic illustration of the Micromist Y00's clean lines. Notice symmetry of vortexes.

reconnaissance before each mission, the
near perfect calibration. swath width. and
uniform small droplet size achicved. and
the rapid and clean turnarounds were all
indicative of a company that is concerned
with the quality of work they perform.”
In meeting the needsof today’s ag spray-
Ind. it appears that Duflo Acrospray Sys-
tems. Inc. of New Bremen. New York may
have found the answers to tomorrow's
‘needs u

AG-PILOT INTERNATIONAL MARCH 1986
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MEMORANDUM

DATE: March 17, %987
, .
FROM:, Cha@%ﬁvj‘ 1ly, USAID/Burkina-
SUBJECT: Grasshopper/Locusts Emergency Program Planning

. Visit to Niger
TO: Tim Knight, Africa Division, OFDA

Attached please find the Trip Report and backup material on
the OFDA financed Grasshopper/Locusts Emcrgency Program
Planning visit to Niger which took place from March § to 13,
1987. The main elements of the report have been transmitted
to OFDA by cable from Niamey.



UbAID/NIGER GBGRASSHUOPFER CUuNIRLIL FPRUGRAIRN
OFDHR ASS1SITANLE AND FLANNING MISSION
1968/ OFERATIONS FPLAN BALK.GRUUND

MARCH 1.3. 1987

INTRUDUCT1ON

Ihis report hacs been preprared &s the result o+ an UFDA
Tunaed technical assistance and plannina miscsion to USALD/Ni1cer
on the 1Y&/ Grasshopper and Locust Lontrol Foraram. The mission
team was comoeosed ot Larrol Voss (Agkoters. lnc.). Aerial
Uperations Soecialist ancd Charles kKellv (UsaID/Kurkina).
Emeroencv Uperatione Specialist. lhe team was 1n Niamev March &
to 1d. 19YH7. met with GUN Crop Frotection Service (CFS)
bersonnel . donor reoresentatives. commerical air operators and
undertook both around and aerial i1nspection of potential
arasshopoer i1ntestation areas.

The objective ot the UFDA mission was to assist USA1D/Ni ger
1n reviewing GSUN proposals tor assistance to counter arasshopoer
intestations durino the 1Y87 crop vear. The review +ocused on:

- the training of GON personnel +or aerial spraving.

- the recwirements for developina adequate operational
procedures +or aerial! operations.

- ‘the technical. material. manpower and fundinag reocuirements
tOor aerial treatment i1n 1Y8/. and

- the acauisition o+ accurate i1n+ormation on the maani tuede and
locatxon o+ orasshopper and locust 1n+es*at1ons tor earlv
wWarninao and control activities.

derore the arrival ot the OFDR team a decision had been made
in Concertation with the GUN that USALD assistance wauldad be
tosused on aerial treatment activities. The team did not review
1rn detail overaitl GON pitans +or oest management or specitic donor
asisistance +or the control of arasshopper and locuste throuah
villiage based activities or other aroung treatment proarams.

This report 1s 1ntended to document the findings of the 0OrDA
team ana assemble the documentation and 1ntormation collected
gurina the mission. The report presents the recommendations of
the team in terms o+ an appropriate US assistance to Niger an
1987. Frocedures and actions reaquired ot USAID/Ni1oer for the
i1mblementalton of the prooosed assicstance proaram are also
detailed.

A/



LR FRUTELCTIUN SERVICE CAPACYIIY FUR AERLAL WFERAT 1UND

the OFDA team met with several donors. LFS sta++. commerc:al
alr service ooerators and reviewed reoorts on the 1YB6 control
crooram to acscsess the operational experience and capacity ot the
CHS to undertalke aerial spravinag activities., The team tound the
LFS has had conciderable experience i1n aerial spravino and has
veen irnveolved 1n aerial control procrams on a concstant basis
durino at ieast the past 6 vears. ’

oo

The Crw +iret acquired aircrat+t +or spravino 1n 1Yew
\poseibilv throuah Jitle 11 tood assistance local currency
tunding) ana currenltv has two Lessna fAg lruck sprav aircrart ang
one Lecssna 18% moditied with a belly tank +or epravina. Une o+ the
Ao Irucks was purchased 1n 1986 unaer a USAlL. Ao. setor, Supoort

vrant. All ai1rcrat+t use Microair spraveres.

Based praincipaliv on 1ntormation and comments on the 1786
arasshooper/iocust control prooram. the UFDA team arrived at the
tollowino concliusions about the aerial treatment capacitv ot the

L‘F'S -

1. The ULFS was able to accomplish an 1mpressive amount o+
aeriia soraving despite severe onerational limitations.

Ze Due to & need to maximize the area treated. LFS soravinag
operatione mav have used aoblication methods whicn were not

environmentallv.

S Because o+ a neeo to maximize the.area treeted. ano because
or weal manaocemernt svstems and taraet identitication. aircaratt
mav have been cpberated i1n an unsate manrer.

4, A si1aniticant 1mprovement 1n aer:1al treatment canac:ity can
occur 1n the near term throuah 1mproved management. operations

orocegures ana targaget i1dentitication.

S improved collection. transmicssion and use o+ data on
agrasshopoer/iocust i1ntestatione 1s t+easable and reauired to
1improve the quality and ettectiveress otr aerial ooperations.

6. The expected outbreak ot arasshoppers and locusts 1n 198/
will exceea the canacitv of the 3 CHFS aricra+t to control. even
vith 1moroved manaao=ment. Additional aircrart t+or spraving mav be

reouvired guring Auoust and September.

FOCUS OF USAlb ASS1STANCE .

In view ot the past ascsistance which USAID has provided to
the CFs 1n the area ot aerial treatment and the onagoinag or
poronosed assistance +rom other donors. a gecisiocn was made to
have USAID ascistance t+ocus on i1moroved aeri1ai treatment and
fcEs0Clated reogwarements. lhis decision was reached based on
consuitations with the GUN and has their approval.

N



based on the oolicv decision to rocus on aeri1el operations.
the uFin team developeo a set o+ +undlno recommenocations +or
Suoport bv UsSALlL. lhese recommendations are intenged to
accombiish three objlectives:

1. Imorove the 1mmediate and meoium term capacity o+ the LFS to
conouct etti1cient and sate aerial treatment operations.

<a lmplement an approbpriate svetem +or the accureate
ldenti+ication ot arassnopper and locucst 1nrtrestatione which

reaulre aerial treatment.

e RASSure the wLHS has adecate means éng materlals at 1ts
d1€00Se) TO mount an aeri1al responds to the excected leyel O+

creasshooper and locust :1ntestations 1n 1vev.

Based on thece consigerations. a LrFs bilarnnual operations
outliine ano promiced and proposed assistance +rom cther donore., a
DOrtt+oli1c ot assistance activities wac develooed. The UFDA team
Wace also aware that 1t 1s not possible to bregict the maanituge
ana i1moact o+ orasshopoere and locusts tor the com1hq season
durino the period o+ the work in Niger. |he port+olio outlined
beilow 1€ meant ac a oreliminary planning and t+undina document.
and shoula be revised and up dated as the ralnv €eason progaresses
and the oracshooper/locucst situation becomes clearer.

USAID GRASSHOFFER CONTROL ASSISTANCE FURTFOLIO
Improved Aerial Uperations

Filot Trainina:

the UFDA team concurres with USAID/Nicer that two former AQir
Niger oci1lote be trained i1n the US as aagricultural treatment
Pi1lots. Hoth canidates +or trainino were 1ntervieweo bv Carrol
Voss and have FAA certitications (see Annex). The trainino o+ the
Dilots will cost an estimated F 30.000 and can be accompli1shed
betore mid-Jdulv. ‘this 1s less excensive that the alternative o+
havina one USALID financeod pi1lot +or 4 monthe (June - September)
ana an adcitional USAID +i1nanced oi1lot +or two months (August -
tentember) as a relei1+ and backuop pi1lot.

lraining 1n the US will ensure the pl1lots have adeaguate
theoretical and supervisea practicial erperience in correct soravy
orocedures. This tvbe o+ training 1s not possible i1n Niger and 1S
more advanced and appropriate than the training orioinally
proocsed bv the French CHS oi1lot. The pirlots should teave tor the
US by eariv Apral. to ensure adequate time tor aoprooriate

trainina. -

tetore aoreement bv USAID to the trainino. adequate assurances ,gb/

€Shoulo be secured t+rom the traineec ana GUN that the bilots wili
be enaaoed bv the GUN for aerial operations bv the C+S and will



remaxn 1n Ni1ogecr. Lontracting tor the trainino snovtid be handl ed
bv Urbi and ALlU/v. altnouan paperwory: deiavs should be avoirdeo to

the areatecst extena npossiblie.

Additional Fi1lot

tniv one pi1lot 1€ currentiv avaralble to the CFS. A secono piliot

1s reatared +or the oeriod o+to operate the

€econa soray aircrat+t. An aaddational pilot will be provigeo bv the
French 1n August and Seotember. USALD should tinance the cost o+ esg

the secona pi1iot (est. cost: F34.000) and ensure an adeouate 7
overlao with the two returning pi1jots 1n Julv. Ez;é?

—

txcerienced aerial treatment pilote are harc to come bv 1n Weet (S
Africa. lt 1s possible that elther UsAlD or the French pril not)qf /‘56
be &ble to +i1nd a accceptable pilot tor the positions reoulred. /;’ X

Ev an earlv recruitment of a bi1lot tor Nicger. chances will be }s
better for +i1ndino & cooo pi1iot ang avoidino a {ate rusn tfor -
less gualiltied oersonnel. <.
$ 7
., -

1he CFS has alreaov reaquested Iransnicer i1dentifv a pi1lot +or the QKf 7

1987 season. USALID can ei1ther contract directly with iransniger @\
tor & pi1lot or execute & arant with the GON for the pilot. ,4;_i;£?xa
< o Sae

l+ the Nigerien pDilots are not available tor operations this oD < c
vear. USAlD/Ni1oer should request tundina +or a two month ,()d}\q%
Xtension ot the 1nitial two month contract sorav oi1lot. in L
adcition. a UsAID should contract for an additional snrva pilot Cb<

+tor the Aucust — September period to orovide a reli1etsbackun C\J
pl1iot tor the i1ntense ocnerations peri10d o+ Auaust — September. ’ ;%

The work load durina the late season will se si1gni1t+i1cant, witn
Pl1lots operating up to 10 nrs. per dav. Ihe 1i1mitina +actor
guring this period will be pitot +atigue. rather than aricra+tt
maintanence. wnhich will be assureg under the Iransnioer contract.
Frucent managment and sate operating procedures reaulre a backuo

p1i10t +or this period.

it the Nigerien piliots are unavailable. the cost ot the
adcirtional 4 person/months ot exoatriate pillots will he F 68.00u.
lhis 1 pewtween ¥ 30,000 and #40.000 more than the estimated
cost at trainina the two Nicerien pilots 1n the US.

Aerial Uperatione Unit

The OFLA teams believes 1t 1s éssential to the e+tective
operation o+ the soravina proaram i1n 1987 and in the +uture for
tha establishement o+ an aerial ooerations unit within tne ,CFS.
This unit would have adequate resources to +i1elo and sustain the

aircratt wnich are currently operated bv the CFS.

o accomplish the estalbishment of the unit and ensure 1mporoved
manacement o+ ooerations 1n 1987. the (UFLUA team broposes three

actions be taken:

Ab



1. H decion +or an Merial Uoeratione Un't be developed 1n
conswltaiton with the LUrb ano the French LULFS pilot.,

< lrainino o+ CFS statt be complete 1n aerial ooerations and

Uuse or aarcrat+ +or spravino and survevy work via the AFR/0L0

traininog proaram. and

A aovisor be made available to the UFS for the period o+
Sentember to assist and work with the CHS on manaaing

é‘l
June to
aerial oeorationes. P

Lost Ot the advicsor will be approxaimatelv F 35.000 throuoh a FSC.

Alternative sources are FASA or KRASA oersonnel +rom the US Fores

Service or USDA/Flant Frotection. the advisor would aleo be EEL
1:P
w“oﬁ

recoonsapie tor the dav tao dav manaoment o+ the UsAlb agrlal
operatione ascsistance to the LFHS.

The oreretions unit desion coutao oe accompircshed bv the UFDA
teol1onal Dicacster Advisor at no cost to the orasshopper proaram.
The AFR/0ZU trainina will pe centrallv tunded and 1s olanned to

take place 1n N}amev 1N Mav.

Rlrcrat+t Maintanence

In 1YB6. +lioht time was reduced bv the need to return aircra+t
tc Niamev tor routine maintanence. Time!lv and adeauate
maintanence 1s 1mportant to ensure aircrat+t are overational as

much ana as sat+elv as oossible.

Ihe UFDA team recommenos USRID erxecute a contract with
lransiger. the authorized Lessna representative 1n Niger. tor the
Periodic maintanence ot the CFS aarcratt durina the Mav to
beptember oeriod. lhis contract would i1nclude the services o+ two

mechanic’'s aids for up to & months (Julv - September) to

accompanv aircratt during t+ield ooerations.

Hased on an expected total ot 60U hrs o+ t+liaht time for the
three UFS aircratt. aporaoximately £ IZ2.000 will be recuired tor
routine maintanence. based on standard lransnicer prices. Ihe two
mechanic's aids will cost approximatelv % &.000 +or the three

months o+ +i1eld assistance.

Rircra+t lenders

in the pbast. the CHS aircraft have oberated without support
Vehicles to orovide basic camolinag eocuioment. toole and +o0od +or
the pi1lot. Thas situation has placed unnecessary burdens oOn prlots
1N view aor the 1sloated nature o+ most o+ the loactions +rom

Wwhich treatment 1s undertaken.

The OFDA team oroooses that +uel and ooeratina costs t+or two CPS

vehicles be +unded throuch & orant of £ S.000 to the CFS to

orovide tor chase vehicles t+or the CMS aircraft. The same
vehicles will &lso serve as transport +4or-the Transdniaer

mechanic =€ aids.

th



France will be provigding the campino and other eguoment to pe
carried i1n the trucks. Lanada wilJl provide pesticide énd +tuel
oumpDE to be carried by the trucke 1n suooort o+ the aircratt.

Fuel

Hased on 1YE6 pert+ormance end USDA standarocs. 1+ 1s eitpected the

LS aircratt will treat aporo:ximatelv 200,000 Ha. +urinag the
158/ season. Usina data +rom l1¥s4, and standard +uel consumbtionm
tables. approxaimatelv 75,000 litere or +tuel wiil oe reaquired t+or
the LF5 planes at a cost o+ § 62.000. |he FED hae pledged up to
1. 000 ELU throuah FAY acainst the exosected tuel needgs. fhe
balance ot F 44,000 315 prooosed tc be met +rom UsSALD funges.

he +uﬁd1nq +or the tuel coste should ope available 1n uhne ana
incremental t+undino would be appropriate. (he +unds can be
disbursed throuagh a Furchase Urder with Mobil against
ustitication o+ flioht time and use rates proviged bv CFS. The
tuel will be purchased and oblaced 1n barrels by Mobil. Lots

ot up to S5.000 laiters could be reguested at one time.

Additional Aircra+t

Based on 1Yde pertormance and USDA standards. the three GFS
aircratt will not be able to tullv handie the i1nt+ested areas
expected i1n Auaust and September. It 1s estimated that an
additional capacitv to treat uo to 150.000 Ha. Wwill be renulred.
Ihis will reauare one additional aircrat+t for &0 aavs or two
aircratt +or 30 davs. Actual arrcraft requirements will depena on

the development o+ the 1Y8B7 season.

fhe cost o+ the additional aircrat+t will ce anoroximatelyv ¥
110,000, 1ncludina pilot. mechanic. fuel. terrv charaes and per
diem. tor 300 hrs. ot spravina. The additional aircratt can be
contracted throuah one o+ a number o+ specialist +i1rme.

A boller plate contract 1s beina developed t+or arasshopoer
control aircrat+t. Compeditive bidding should be encouraaed to
reduce coste. kunds +or the additional aircratt should be
avarlable bv jate Mavy to permit adeauate time tror contractino. it
15 recommendeda ascicstance be recuestred from KEDSU t+or the
contractina. as well as cabled sugaestions trom UskrlbDs in
burkina, mali and tenegal. all ot which have hado exxoerience witn

contrractino +or aircratt.

Survev/bata Lollection

Helicopter

the UFDA Team recommends USAID rent a liaght turbine helicopter
tor uo to 200 hrs ot fliaht time guring July - September +or
survey and —— where justit+ied —— spraving. lhe hel:copter wi1ll be
orincipalliv used t+or the 1dentit+ication ana definition o+



orasshopoer ana focust i1ntestations to bermit aporopriate aeriatl
and oroung trestment and assist 1n rational deciceion makino.

ideallv. the helicooter will work 1n cloce coberation Wwitn one or
mare eprav aircratt. Hersonnel will need to be trained in
helicooter use +or survev work (AFR/0LU training). A tunctional
svstem ot obperations coordination will aiso need to be develoneo
tor the ettective use ot the helicopter and planes. 1t 18 &aleo
suogested that the UFDAR Reotonal lbiegaster Advisor based 1n
Burkina undertake a by 1n Niger to assist 1n the start-up ot the

helicopter operation.

lhe helicobter will also provaide contirmation o+ and additional
1ntormation +or the FAU/UNDF carlv Vlarninag rrojlect to be startec

1n Abril (see below). . e

Ihe cost o+ the helicopter i1 estimated to be s 240,000 for the
<00 hre. o+ operation. 1including crev. tuel. oer diem and terrv
€osts. Ftundino +or the contract should be avalrlable bv rav to

bermit adeauate time +or et+t+ticient contractinc (bias and review

ot gualit+tications).

USAID/Burkina wiil be procurrina & helicopter earlier 1n the
season tnhan Miger. Savings could develoo +rom sharing the
helicobter or reouestino more than one helicopter +rom the chocsen

contractor.

uttaLaAY Support

bue to +i1nanca! problems. the UCLALAV teams to monitor ang
respond to tocusts 1n the north ot Niager are not ocperational at
present. In 1YB6 the CFS funded the UCLALAV teams i1n the north as

bart ot their resooncse to the locust outbreaks,

In recoonition o+ the sianificant threat which locusts can have
1n Niger and other countries i1n the reci1on, the OFDLA team
Droooses tundinao be made available throuaoh a prant to the CFS for
the basic operation ot the OCLALAY personne!l +tor mon1 toring

activaities.

lhis fundina. amountino to ¥ 15.000. will be used to support
the basic +uel and +ield operating costs o+ the UCLALAV teams
ever a 6 month period. beainninag 1n April. Normal USAID
féccountino orocedures will be uce to track the use ot the +tunds.
which &re to be used onlv t+or monitoring activities. lf there 1s
the need t+or treatment. additionatl tundina should be reauested

and a detai1led operations plan developed.

Radios

Ilhere 15 a need for a multi-channel HF (lono distance) raoi1o to
be 1nstalied 1n each o+ the CFS aircra+tt. These radios are
reauared +or required tor operational communications between
rural air bases and Departmental or Niamev ort+tices. The HF radios
ére also i1moortant as a cattev +actor 1+ an aircratt breaks down.



1€ torceo to make an emeroency landinc or encounterese some other
emergency s)tuation.

he HF radios enoulo cost no more than ¥ 2.000 each and can be
orocurred bv UFLA ana air trei1onhted to Niger. lhe ranicc enould
be procurred ano rnstali<d as so0Oh as possible.

Additional HF radios (lu) are to be orovided under the F AU/ UNDE
bariv Wwarpino Frolect. scheduled to start ain Apral. Ihece radios
Wwill compoiement the exici1tina HF .c2010S 1n zinder (ULULLALAV) anda

LVittea.

lhere 1s aiso a neea +or VHF (short oietance) radioe for around
to air communicatione during aerial seravino and with the around
Supbport tor each plane. With three aircratt. whach alreadv have
VHF radics. an additional tnree radilos are recuired tor the
oroufia subpbort &nd one each +0r +1eld ooeratione. |he oround
SULDOArt radiocs can also be used +or t+ield (espraving) ooerations.

It 1s understood that at least 12 VHF radios are currentlv i1n
Sugan awaiting dispbosition. UFDA hae been requested to air
trexaont 6 o+ these radios to Nioer +or use 1n the 1vY85/6 control

pDroarame.

Insurance

insurance for the CFS aircratt and pilots. at a cost of § 1485.00.
was originaliv i1ncluded 1n the USAlD/Ni1ger reauest tor assistance
sent to AID/W. On review of this reauest i1n AID/W 1t was noted
that 1nsurance 1s not normally paid bv USAlD. as the U.S.
Bovernment normallv self-insures. I+ insurance 1s noramllv
reauired +or the CFPS. then this 15 more i1n the nature of a
recurrent cost t+actor. and should be procrammes :1nto the non-—

disacster budaet of the CFS.

Hased .on dicscussions with the CHS the UFDA. team does not beli1eve
1t necessarv tor USALY to +und this cost. The CFS nas +unas
availabie within 1ts budaet allocation which are adeguate to

cover i1nsurance cocets.

In addation. oniv one ot the three CPS aricrat+t needs to be
1nsured at this time. lnsurance for the other two alrcra+t
expires 1n veptemper and Uctober. I+ anv insurance costs were to
be oaia 1n the tuture. thev should oniv cover the actual period
1nwWhi1ch the aircratt are 1N use +or emeraencv overatilonec.

FAO/UNDF ERFRLY WARNING PROJECT

-1
This project i1s i1ntended to provide an earlv warning ot
bossible grasshoppber i1ntestations based on raintall data and the
ARarhymet mode! for U. Seneaalensis. 1f the FAU/UNDF prorect does
not beain as planned. USAlD should consider speci+ic activities
to addrecss the ojectes set out 1n the project. As thie project 1s
only planned +or &6.to 7 months ot operation, USALlU mavy wish to
consider +‘undina t+or & continuation ot the broject +rom medium



term A-E/UE0 +unge.

JNSECTICIDE RECUIKEMENTS

the UFDA team di1d not review the 1ncsecticide €1tuxlton in
Mioer. UsAlu/Nicer should review with the GUN and other donore
the i1nsecticide stock and condition si1tuation i1n the near tuture.
bome 1nsecticides used against arasshoopers and locusts
deter:orate over time. Lare should be taken to avoid wsino out
dated or decomposed i1nsecticides.

HREFR/0EU. 1n coorogiantion with Desk Utticere. 1¢g develobino &
set o+ pecticige use wailvers {for the grasshiopper/iocust control
etrort. Fendino the transmiseion ot the terme o+ these paivers to
the t1eld. care should be taken ta ensure no USG assistance 1
usea to contribute to the use or application o+ 1insecticides
which have not recentiv (this vear) received fAiLD/W anoroval +or

use foainst arasshoppers or locusts in Nioer.

MISSIUN MANAGEMEN'I

USS1D/Niper ehould establish & specitic svstem for manaailnag
the emergencv arasshooper/locust control assistance. Fundino 1n
the order of & 500,000 will be made available to USIAD/N1cer over
the next O months with the expectation these +unds willi be +ullv
oblicated. expenoed and accounted for bv Uecember. 1v87. In
adoition to this Project implementation and manaaement load.
UsAlD/Nigcer will t+ace constant reauests +or information and

rescrting +rom AlD/w.

The manaoment o+ the 1987 emeraency proaram can occur
throuah one o+ two systems. USAlID/Niger can assian +ull time
man&agement s+ the prouram to a DH or senior FSC. who will be
recoonsable +or the complete management o+ tne proaram. lhis
person would draw on other statf within USAID/Micer, but would
Not delegate anv major task or resporcsability 1involvaing the
prooram. lhe person would coordinate directly with other donors
and the CPS, as well as undertake freauent +i1eld travel. Althouah
tunctionally the person would report to a Senior Sta++.
operationally. the person would need t+requent and direct access

to the V. vVirector or vVirector.

Alternativelv. prooram responsabilities could be stat++ed out
to various UO++ices within USAlb/Ni1oer under the coordination o+
the Mission Disaster Kelief Ufficer or D. Director. lYhis aoproach
has the advantage o+ spreaddino the load. althouah 1t also has
the risks o+ speci+ic actions beino lost within offices or
tallino between di+t+erent stat+ responsabilitiecs. 1the "wWorkina
broun" approach mav be appropriate for a Mission the size o+
USAlb/Niger. but would reauire +recuent agrouo meetinas and direct

oversiont by the MDRUO or D. Director.

The OFDA leam diecussed the management and manoower 1ssue



with US5AlD/Ni1ger Statr and was advised that the rlissi10n was not
able. under the current tundino limitations. to ensure adeouate
statt would be availlable to support and prooeriv manage the
prorosed arasshoprber control prooram. Hased on dlecusesions on
respliving this oroblem. 1t appears that a FSU hired localliv. at a
cost ot # 15.000 +or H monthe (salarv. per diem, misc) would
recolve manv ot the manaoement 1ssues broucht upo bv USAalb/iMiaer.
biven severe U.E. limitatione. this #5L would have to be funded
bv AlD/W (OFLA or AFK/LEU).
R R

The contractor would be responsable +or dav to dav
manaocoement and trackinag ot the prorect ascsistance. inxs woulsd
1nciude coordination wath the GUN and other donore. prepartinag
routine reportinag cables and memeos. orocurement and
edministrative support reléted to arants and contractes and
general manacement and trackina ot USAID assistance anog
contractor activitiece. A limited amount o+ +i1eld travel would be

regulired.,

OFERATIUNS FLAN

there 1 & need t+or an Uperations Flan +or the 1v87
grasshopoper/liocust control. both on the part of USAlID/Niger and
the GON. The pbresent report provides much ot the necessary '
1ntormation requared +or USAlD/Niger 's plan., but additional work
needs to be done on de+inina speci+l1c assistance. timina and
preparing t+unding documents.

The Bi-Annual Fundino Reouest +rom the CFS 1s not adecuate
for the 1987 control operation. lt does not provide adequate
detail on the disposition of GON assets tor the proaram, GON and
Donor +undino and assistance activities. 1molementation oplans
for the different phases of the proaram or an indication ot the
priaritv with which the arasshopper/locust situation 1s viewed

by the CFS or the GUN.

While all these elements mav be selft-evident from
coordination meetinos and bilaterial discussione., eyxoerience 1n
1986 demonstrated (as i1n the case o+ Seneaal) that conciderable
contusion and disagreement can develoo 1f the objectives and
methods o+ the control prooram are not clearly stated and
presented. As an example. at present USALD has majror di+terences
with the manner i1n which the application ratee o+ i1nsectices are
caiculated bacsec on tradition i1n the Sahel. Unce we beain
providing assistance ftor aerial application. we must assure our
standards are beina met. This wili result 1n a direct contlict
with personnel i1nvolved i1n the spraving program and probably at
least one other donor. Flanning. both within USAID and between
donors can minimize or prevent such problems from develooina.

From the documents reviewed. 1t 15 not citear that either the
LFPS or the GON view the arasshopper/locust problem as uraent.
From brie+ conversations with the fFrencn and EEL representatives,
one aleo senses a lack of uraency or immed:ate need i1n dealina

10



vith the possibile problem 1n 1Y/, Aithouoh 1t may not pbe
tastesul. USAIL/Niger mav have to l1oht =ome fires ro encure we
are not the onlv oraanmization readv +or the 198/ seas0n.

FEWS

lhe FEWS Froject data collection and reporting svstem can be
used nv USALD/Niaer to recuce 1t's reportina workload and i1morove
the oetinition and evaluati~n of grasshonoer/Jocust i1nfestations.
Procedures need to be worked out . .with the FEWS representative on
how he and the fMlission can work tooether on the reportina
trocess.,

Given the coftware available to the FEWS Frolect in Nioer
and the tvoe ot intormation to be ocenerated by the FAU/PNDP Earlyv
Warnino forject and the helicopter survevs. 1t will be poessible
to aenerate fairlv accurate maos of the location ot reported
arasshopper and locust 1nt+estations. expectea i1nfestations and
areas treated. The FEWS Project person in Niger should be
consulted on thic possible coillaboration as well.
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ne annexes to this reoort contain tnatormation ons

- L=t1nraTtion ot Herilal) Fecsticide AHoplication

- Nigerien Filot [ntormation (soray pilot trainees).

- Intormation on Sprav Fi1lot Irainina School.

- Workinao Notes bv €. Voss on Flight frainina. CFS Alrcrat+t.

Abplication Calculatione ftor 198/7. lmprovemente i1n Aerial
Uperations, Filot Satetv. .

- fuel and Arrcra+t Eoulipment Avairlabie 10 Naer.
- Fees and Retec +or the Niamev Alroort.
- lransniacer Aviation flaintanence Fate sheet.

- Transniger Aviation lntormation on sttt an NMormand lslander
with twin S0 oal. Micronalr nodes.

- tfield 1rio Man: Ground and dir.
- Government of WNiaer. Crop Frotection Service Hiannual Flan
- FAO/UNDF Grasshopoer Earlv Warnino Svstem tor Niger: Froject

Description (1n French).

- N1amev 8616 (86:: USAlDb/Miger Assistence Fropocsal for
brasshooper Control. 1v87. :

- Fersons Contacted.
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FEKSUNS LUMTALIED

Lrco Frotection service

.o tdaur . Dlrector
B. bBarkire. beputv Mirectoar
L. tenson. Fi1ior

French Looaleration
G. boecv
Euronean vevelopment runa
F. KRohde
'
Fru
. Lindauist
Libs Fiant Frotection Frolect
5. Hailllaraeon
fransniacer Aviation
H. Daoud. Director
US Mission/Niaer
AmMbassador kooos:an
He Co Coulter. D, Dir. USAlD
k. Gibson. aLU. USKIU
ke Mullatlv. D. ADU. USALD
M Fondo. Frojy. Assist.. ALU. usailn

V. Maxwell. Gp0. UsAlb
D. tunlev. pruU
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ANG SWvev Thne migrant 10cust S1TUATION N tne nortn o+ Mi1ger .
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b .
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z. A reserve or ¥10.000 should 'be made ror the possible fundina
ot the ourcnase and shiament of tne 3 HF and & VHF radios. Even
1t AID/W pavs tTor these radios. allow for some monty: to pav

SN1pp1ng charges and customs tees (not taxes) at the alrport.

> Un UFDA s approval. the remaining % S%.u00 can be used to
nire and parctiallv +tund the contract +or the FsSU RAdmin Assistant.
Ihis shoulo be oniv Tone once UFDA has aoproved this (i1ne 1tem,

4. i+ the occasion arises, and usi1mg trne tunas roservea +or #
L. ¥OUu mav want to consider TuNnading part or tne cost ot alrcra+t
renta:r or t+lii1ant time in Lrb arrcratt =0 asLl1sc 10 the 1ocust

Survev 1N Lhe north,
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CROP PROTECTION SERVICES DEP.RTMENT, THE G.iIBI., GR.SSHOPPER EGG-IFCD3 SURVEY
20 ~ 30, J.NU.RY, 1987 -~ 1987 GR..SSHOPPER C.MI.IGN PREP..R.TION - N..TIC.L.L FIGURES

DIVISIONS NO. OF S.NMPLES i TOT.L EGG~PODS .".""J.;'.N NO. £G(-PODS
Western 60 162 2.7
Lowver River 60 135 2.25
Horth Bank {Bast) 60 59 0.98
North Bank (lest) 60 70 1.17
MacCe&thy Island (South) 60 62 1.03
MacCarthy Island (North) 60 45 0.75
Upper River (South) 60 9 0.15
Upper River (North) NOT ACCESSIBLE - NO FERRY SERVICE .\T B.SSE
N.‘.TIOEII.‘.L TOT..IS 420 542 8.88
N.TION.L ME.NS 5245 67.75 1.11
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1987 GRASSHOPTER C.MPAIGN Annex |

GRASSHOFPFER EGG POD SURVEY

Tean

Village

Date of Bampling
Division

Description Sample
of site Fo. Red

s-\éé
M ..O0vONawM H W o

14
15
16
17
18
19
20
Total
lMean

A w» Upland under tree
B « Rice field
C » Bush near rice field

Fumber of Pods/m®

Black Grey

—~ T e

Total No. of
Brown Podaﬁng
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Entomological Overview Of Grasshoppers In The Gambia George Cavin- Consultant

A large number of grasshopper sr.cies exist in Gambia, but only the
following five are considered ¢_ ma jorr economic importance:
Kraussaria angulifera, krausella ambile, Cataloipus fuscocoerulipes,
Zacomggg festa and several species of Hieroglyphius. Ocdaleus
senegalensis exists in Gembia, but is not considered a major pest
epecies. Rainfall in th: Gambia generally approaches or exceeds the
tolerable level (1000mm) for O. senegalensis reprcduction and
development. Soil types are also generally not applicable in the
riverine flood zones and rainfed swamps.

irst generation O. senegalensis that are produced in the Gambi.
upon reaching the adult stage, migrate northwards, while adults of
the third generation do not return to the Gambia until late fall
wvhen most cereal crops have been harvested.

Of the five graushopper species of major economic importance in
Gambia, four are considered major pests of cereals (rice, millet,
sorghum and maize) while Zacompsa 18 principally found in grasslands
and bueh type vegetation. Of the cropland species Kraussaria and
Krausella are generally found to hatch in close association with
cereal crops. Kraussaria is generally found in the upland cereals,
while Krausella is found in both lowland and upland cereals. PFarmer
applied treatments are most effective against these species.

Cataloipus generally breeds in the grasslands and forested areas and
migrate from there, rather short distances, into the upland cereal

crops.

Hieroglyplius generally lays its eggs in the soil cracks in the
rainfed awamps. They hatch shortly following the early rains. As
the water rises they move out in advance of the rising waters and
invade the upland rice. Béﬂroglzg!gﬂs is reportedly a good
swimmer. 1In its early stages of development it 1s difficult to
coiutrol due tc problems of water contaminaticn with pesticides.
Except for ground applications by trained CPS personnel, treatment
must be genevally withheld until they have moved out of the rainfed
Evamps and into upland areas particularly the plantings of upland

rice.

Thus, it becomes an almost insurmountable task for the individual
farmer, who lacks mechanized equipment, to protect his cereal crops
from severe dumage by Cataloipus and HéCroghypEulsvin outbreak level
populations. These two species are prevalent in the western and
lower river divisions, the area where most aerial treatment occurred

in 1986.

Hatch 1s initiated by the onset of the summer rains which may start

in the eastern purt of che co'ntry by mid-May and progress west. If

the rains come late the entire country receives rains -
simultaneously, resulting in a more uniform but more widespread

grasshopper hetch.

)
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The ecounuically important grasshoppers «f Gambia have multiple
generations. Usually 3 generations occur between May and early
December. Early season control agains: the first generation is the
most effective means of eliminating crop damoge and preventing
recurrence for the following yesr. Kraursaria can be expected to

hatch atout 2 to 3 weeks earlier than Catalopius. Although their
habitats are generally dissimilsr some overlapping can be expected,

and must be considered vhen schaduling treatment.

At least two months can be needed to preposition insecticides,
particularly farmer applied matterials. Distribution should be
completed in the east by mid-May and by mid-June in the central and

west: .. parts of the nation.
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\ A1t sele
L Ault female

rult fomald

Oedaleus senegalensis

Adult fessle
Ocdalevs  migerisnsis

Cataloipus

fuscocoerulipes

{reussaria
sngulifecs

Krausells
smabile

Hieroglyphus

sfricanus

Hieroglyphus
deganensis

Zonocerus
variegatus

Ocdaleus
senegalensis

Ocdaleus
nigeriensis

Iscompts
festa

Chrotogonue
seneaalensis

_sereqalerals

Colour Creen/Bro.n. Size 5 - 7 ca

On sides pronotum & light rather reqular spots
On top pronotum 2 light paralle] stripes
Posterior end of pronotum rounded

Colour Brown/Creen. Size 4 - 6 cn

On sides pronotum &4 light irregulsr spots
Top pronotum with ridge, no paraljel stripes
Poste. ior end pronotum anguler

Colour Yellow, Size 2 - 3.5 cm

Sides of hzad and thorex grey/blue with black pstterns
8lack vertical lines on pronotum

Black line on elytra

Colour Yellow/Green with black pstterns. Size 3.5 . 8 cm
Furrows of pronatum black, joined on the top .

Black spots on hind femurs and tibia near thei. Joint
Posterior end of pronotum engular

As Hieroglyphus africanus except:

Futrows of pronotum black but only anterior ones
Joined on top

Posterior end or pronotua rounded

fir reral body colour black and yellow with red spots.
vize 3.5 - S o

Elytra Yellow/Green

Hund wings pink with blackish base and grey/blue spex

Colour Yellow. Size 3 - 3.5 cm
Pronotum marked with s (arkish X
Posterior end pronotum rounded
Two dark apots on elytrs

As Oedaleus seneqalensis except:

Posterior end pronotum engular

Dark spots on elytra and smokey crescent on hind wings
slightly larger

Size 2 <3 cm ’

8lack spots on head, pronotus, thorex, elytre and
interior end exterior sides of the hind legs, giving
the insect & black sppearance

Colour 8rown. Size 1.5 - 2 cn

Seen froa sbove lozenge or rhosbus shaped
Heed rather —

Posterior end of pronotum anauler
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JR_GRASSHOPPER SPECIES Of THE GAMBIA

vr tidbis .
elytea

bdomen sreus

\

Elytra with sma)) brown spots
Brown line on outside of hind femurs
Tibie of hind legs violet/bluelsh, with small spikes

» Hind tibia not vio)et, with large spikes

lip of elytsz and hingd wings with smokey spots
8lack spots on inside and outsice hind femurs
Body covered with fine hairs

Bleck spots on hind tarsus
Two forms:- Macropterous: wings covering entire sbdomen
- Brachypterous: under developed wings not
covering entire sbdomen

Black pattern on thorax wore pronounced
No black spots an hind tarsus, smaller spots on
hind femur and tibia

Hind wings yellow st base and with smokey crescent
Dack spots on hind femurs

Less dark spots on hind femurs
Interior side hind femurs and tip hind tibis red/orange

Tip of hind wing smokey

Two forms:-Macropterous: wings covering entire sbdomen
-Brachypterous: under developed wings not
covering entire sbdomen
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. ‘e Adult sale
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Al fewle Kraussclla asebdile
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Backaround_And _Recommendations For Fhase 1 George Cavin - Consultant
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A three pror yed control approach appears sensible against the
initial generation.

1. Treatment by farmers to their own infested crops using hand
alplied dusts, liquid spray and baiting. Multiple applications
may be required as the season progress. CPS mobil teams should
supplement the farmers' efforts in treating the cultivated
arees.

.  Baits applied by CFS power blowers fo field boundaries and
“ccessible forest and grassland.

Z. CFS liquid sprays should be applied by motorized units to
accessible grasslands and forest lands, Aircraft spraying could
be applied to those areas that cannot be reached by the CFS

teams. .

The 1984/8% Gambian Agricultural Statistics list the following

hectarage cultivated with rops susceptable to grasshopper
infestation in the Western, Lower River and North Bank Divisions.

Early millet 10,940 has.
Late millet 5,330 has.
Sorghum 1,770 has.
Maize (corn) . 3,080 has.
Upland rice . : 1,999 has.

Swamp or deep paddy rice was not included as being threatened from
grasshopper attack. ‘

The three Divisions had the highest incidence of grasshoppers in
1986 anc the initial 1987 egg survey shows a mean 2.7 egg pods per
sq. meter in the Western, 2.25 lLower River and 1.075 in North Bani.
Numbere per meter< are progressively less moving eastward. Three
€693 pods per meter< are generally considered an outbreak condition.
Areas of less than 1 pod per m< may have pockets of heavy .
infestation but overall the population can be expected to be less
than econcomic level.

If we assume that the infested area in 1987 will be comparable to
1986 we can project that S3% of the susceptible cereals will be
infested (CFS calculations for September 1986 or 12,283 has.).
Foints one and two above are the strategies recommended for treating

the cultivated areas.

However, the size of the area of infestation outside the cropland
could exceed cropland by a multiple of 10 if the goal is to contain
the first generation as completely as possible, aircraft may be
needed to supplement the CPS teams in the treatment of forest and

grasslands,



Liquid insecticide requests are sufficient to treat in excess of
00, OO0 hectares. Equipment prewzently available to apply this
liquid insecticide has a capacity for treatment of about 40,000 has.
throughout a 120 day treatment. Thus the request for additional
equipment (vehicle mounted mist blowers, motorized knap—-sack
sprayers, manual knap-sack sprayers and exhaust nozzle sprayers)
matches closely the request for liquid insecticide. However, if a
portion of the request for liquid insecticide is earmarked for
aerial application then the equipment projections are excessive.

The Gambia Government is expected to arrange for the waiver of all
taxe$ duties and fees on fuels, pesticides, equipment and materials
etc Wihick are directly involved with the survey and control of

grasshoppers in The Gambia.
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The Gambia grasshopper survey and control ‘effort could be organized
in the following fashion:

Stecrang Committee Chairman, Amadou Taal, Permanent Secretary,
Minialry of Agriculture.

Tte Steering Committee would be made up of the representative
donors and the chairman. Their function would be to review the
country plan, determine needs, set broad policy guidelines and
solicit funds and ascistance from their respective capitals.

Mr. E. B. Trawally

The National Coordinator who will have responsibility over the
entire Gambia Grasshopper Control Frogram. This individual will
report directly to the Director, Crop Protection Services.
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Gambia Technical Task Force The Task Force is chaired by the
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Undersecretary, Ministry of Agriculture. Galandou Gorre N'Diaye,
Chairman

The Technical Task Force may be composed of the following:

Director of Agriculture, Sankung Janneh

Director of Crop Frotection Service, D.C.A. Jagne
Director, Medical and Health Services

Frincipel Extension Aids Officer

Ministry of Water Resources and Environment

ADFII Cocordinator, Ministry of Agriculture

Radio Gambia Representative

National Coordinator, Grasshopper Campaign

Chief Mechanical Engineer

The Technical Task Force will implement the plan of action as
approved by the Steering Committee. It will handle the day to day
operation of the grasshopper survey and control effort but will seek
guidance from the Steering Committee on matters of policy.



Notes From_The Steering Committee Meeting Of_ March_ 20, 1987
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Chairman Amadou Taal reviewed the responsibilities of the steering
committee and the technical task force and the position of the
nationel coordinator in running the grasshopper control campaign.
He explained the two phase strategy. If ground treatment is
effective they will not need the aerial treatment but need to have
€quipment available. He expressed the need and invited donor
participation to help supply the chemicals, vehicles and equipment
required for 1987.

The CFS requirements were discussed from sheels passed out. Due to
Lhe lack of availability of propoxur 2% dust it was decided to add
that 4%,000kg requirement to malathion 2% dust.

The need for placing orders before the end of March was indicated
and the technical task force will meet Monday, March 23 to finalize
requirements. The donor group will then have an opportunity to

review the CFS plan and requests.

I presented the following brief discussion regarding our
observations.

"Mr. Chairman Amadou Taal and members of the steering committee. I
believe that we all realize that there are no experts where natures
calamities are concerned. We take the known facts and start working

to do what has to be done.

Our consultant team felt that you have well qualified people in the
Ministry of Agriculture and the Crop Protection Service.

I will not go into detail on the species of grasshoppers here and
their characteristics. This is explained in the brief report that
we brought. The important point is that these grasshoppers hatch
and grow in and adjoining to the cultivated areas. They are not
migralory so that a major effort on ground treatments early would
have & good percentage cf control. To secure early generation
reduction the following should be considered. Farmers treating
their own crops; the CPS control teams applying dust and spray to
adjoaning areas; and the application of bait around the edges of the
fields to prevent movement into cultivated areas.

To prepare for this effort a two week training program will be
starting the first of April to teach the trainers or supervisors to
go out and check out farmers on the safe handling and application of
inseclicides and how to properly use hand application equipment.

With normal rains anticipated by mid May and early June the
grasshopper hatch and treatment pPrograms should be under way in
June. From observations and egg pod surveys it is thought that the
Same areas in mid to western Gambia will have a heavy infestation

again this year.
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Ci*t will be in charge of the control phases from their Yundum
headguarterz., For assistance Mrs. Aleda Laurense has been posted to
assicl by FAO from the IFM project. It is also contemplated that

another cniomologist and a logistician be secured for several months
te help. 7o facilitate their work and to improve communications it

iz suggentiad that an office be secured in Banjul to serve as a

commrac sl iones center. This would provide ready access to all donor
partlzs ano others connected with the program.

itk Lt berl of ground control efforts it still may be necessary to
pler oo o limited use of aerial spraying with small aircraft. Flans
for =uch & contingency are currently being discussed.

renliile tniis opportunity to present some of our views which
incide with the current CPE plan of attack".
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FIRST MLETINGS OF THE 1987 GRASSHOFPPER CaMPAIGN

STEERING COMMITTEE

Date: 19th March 1987
Vonue: Ministry of Economic Planning & Industrual Development Conference Room

Representatives

Te A Taal Permanent Secretary Ministry of Agricalture ( Chairman)
2. G« Gorpep Hdiaye,ﬁndb} B;cretary, Ministry of'Agriculture

3+ B.B. Trawally, Coordinator 1987 Grasahopper Campaign (Secretary)
44 Tom Hobgood; USATD/Banjul  U.Sehe

5s Ralph Conley , USAID/Banjul « UeB.h.

3. Dr C.M. Voss Consortuim of Int'e Crop Prﬁtection UeBeda

7« Bart Taiker , E.E.b. Deplegate

8. Pierre Proter, E.E.C. Advig;r- _

9. Tesema Negash,KWorld Food Programme Banjul

10. Dr F.M. Redé , FeAsO. Representative - Banjul

11e Hs alida Laurense , F.».0. Associate Expert - Banjul

12, Robin E. Poulton hction ~ID/TAIG0

93¢ alistair McKinzie,British High Commission - Banjul

14, Dodou C.A. Jagne, Director Crop Frotection Service

25 Sankung K Janneh,Director of .gricalture

16e Dr S«B.K. Quartey, Director Animal Heallbh~zetdcPiewduction

17« Momodou Mamboaray/Chief Mechanical FEngineer Ministry of agriculture

18. B. Manneh Principal Extension Aids Officer

Agenda

1e Briefing of the stesring committee members on the 1987 grasshopper
campaign

2 any other matter

Minutes
The Chairman Mr Mmadou Tasl welcomed the delegates to the 1987 Campaign and



The Chairman Mr amadou Taml welcomed the delegates to the 1987 campaign and
made a su~cinct analysis of roles of the National Task Force and The Steering

bommittee. He welcome the u.S. delegation whose arrival was very timely

as it w inided with the time the Country Task rorce was preparing the country
plan of action for 1987, The Chairman expressed his appreciation of the
efforts played by the 1986 steering committee chairman Dr. F.M. Reda (Fa0
Representative) in his dountlese efforts in mobilizing donors to assikt the

Gambia in combating the grasshopper outbreak last year,

Steering Committee

The aims of the steering committee according to the Chairman are to review
policy by discussing with donors with the view to solicit funds for im-
plementing the ¢« intry plan. National needs are discussed at the country
Task Force level and donors are brought together to exchange ideas and
define commitments. The steering committee, is an important arm of the
campaign effort as the success of the ground teams would partly depend on
the timely availabiliity of inpatsa The steering committee is the advisory
body to the Ministey ond it could requert through the Permanent Secretary
if the_Minister could attend some of its sittings. The stcering committee
he reiterated had played a glajor role in the success of the $586 campaign.

Tdsk"Forci

The Natzonal Task Ibrce is respohszble for the day to day .operations of, the
campaign and it con51st .of the Crop Protection Servxce,,nopartment of
hgricalture ond various other depaytmente, . It is.chevred by .the under,
Secretary Minist:& éf,Agricqltgre,; The Crop Erotec@i?é Service ;B the
implementing department and the tosk force Is responsible for assisting
the C.P.S. and the campaign coordinator,

In 1mplement1ng the Programmes. The task force will meet woekly to

review the act1v1t1es,of the CPS especlally the grasshopper cumpaign. “Ihie
task forse will c0mprehen51vely review the cnmpalgn eequirements loglstice
etc and advice the steer1ng commlttee ‘on the campalgn B needs.

The campaign coordinater and Directo:.qf.Crgp:Proyeqtion‘arg both members

of the Task Force and the steering committees &1l policy imsmiles will be

tabled before the stgering cpmmitgee,who will advice the Ministry accordinglye.
The stcering commi;%ée can alsoigive instructions to the task“forco.yherg

it decms it fit. The stoering committee has direct access to.the .campaign
coordindtor since he is a member of-thg“stggr§ng comnittees
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The Campaign Coordinator is responsible for the entire compaign programme

in consiltation with the Director of Crop Protection Service., Where the

coord nator has idecs that coild not be solved at the departmental level

he has the right to bring his proposals to the Taek Ferce for review. All
proposals brought to the stcering committee will have been already reviewed
by the taek force, The Taek Force has already done some ground work that
would be finalized on Monday the 23td March 1987. Denors will be given copies
of this plans Reclistlc estimates will be done by the 27th of March 1987,

The Crop Protectior Scrvice has already made some effort in the . arca of

materials, equipments and chemicals etc requireds

Funding.

The Choirman in retrospect expressed satiefaction on the level of participation
by the Gambin Government end the donors in the 1986 campaign. He once ogain
expressed his appreciation of their contritutions, 4n the absence of which

the compnign would havd been 2 failire.

He said he was cognizant of the desire the international community has ir
helping to avert a disaster in Gambia hgriculture due to pests and hence he

hoped they would once again mavifest their committment to this ideal by give
a strong support to the 1987 grasshopper campaigne '

He believes that at the steering committee level, the degroe of commitments
could be found outs It would be through the steering committeo that -

cach donor would be involved so as to avoid duplication of efforts.

He. informed the delegates that the Gambia Government wajld be responsile
for local expenses in the campaign such as self allowance, etce Donor
support, he emphasised would be welcomed in those inputs that have &

foreign exchange component.

Campaign at Field Level

For the actual operation at the field level of the campaign, a cloar
strategy would be needed, The task force and the USaID, will work out
a time bound plan of action. already & training programme for 30 senior
field staff who would be full time in the campaingn is scheduled to bs
held ot the freindship Hostel- from March 30th to 10 april 1987.

The CPS has already prepcred o draft plan of action which after review by the

task force will be available to all steering committee members,



Campaign Btrategy

The compaign will be in two phuasése The first will aim at controlling the
grasshoppers through mobile'ground teams, The suocess of the ground teams
i.e. their ability to maintain the pest densities below the economic injury
level, will determine the policy decision to introduce agricultural circraft

in the second phase,

Phase I however docs not rulc .out acrial application {depending on species
appccrance and peneration interactions). The CPS and Depertmcent of agr:.:ulture
staff, under the dircction of the campaign cooydinator will constitute the
ground tcims. Simultaneously the ground teams will work mide by side with

farmers brigzdes which are estimatéed to constitute 5000 farmers in each

agricultural circlo.

If the ground teams and farmer brigades connot suppress the grasshopper
populations below thc economic injury level, then phase II would set in.
Phase II will be characterised by aircraft intervention in those areas
where ground teams could not effectively control or penetrate dae to
physical constrzints, such as forosts (For the purpose of this excerciso,
temporary.landing strips have been earmarked with the view to reduce the

Ferrying Time of the aircraft).

after meling an exhaustive explanation of the modus operandi of the 1987
campaign, the chanirman made complements ‘to the Fa0 Repfeaentative who single
handedly chaircd all the 1986 steering committee meetingse FnO contribution, he

reaffirmed, was highly significant in 1986,

On toking the floor, Dr Reda, &ent his compliments on his own behalf and on
behalf of 21l the representatives of The International Community. He assured

the Gambia of the full support of the FiaO and the International Community on

this important issue in national development. .He said the international

community has put their confidence in FaO for the grasshopper campaign lence
FAO (Rome) will solicit for any assistance the Gambia may need for this
campaign. He scid the grasshopper issue is under comprehensive review and the
prelimenary atnateg&es for control are being discussed, He hopes there
discussions would result in donations either through Rilateral aid or through FAO-

On this note he made a verbal request if the chairman could accept two letters
regarding the oppointment of a Regional Coordinator in the person of Mr alieu

Njie (Senegzl). He would be respohsible for overseeing the regionnl activities
for the whole of West africa in the 1987 campaign., The second letter regarded



the oppointment of Mrs hlida Laurence (Former IPM associate Expert &b the
1987 grasshopper campaigne She would be attached to the CPS and will work

dircctly under the campaign coordinator,

As Yundum is the base headgquarter of the campaign coordinator a: &echnical
assistants would automatically be attached thot®, Their job will be principally
as technicel support staff whose proposals will pass through the coordinator
for discussion with the director of CPS and the Task Forcece They have to work
closely with the coordinator with the view to cammulatively obtain the targeted

objectives of the campaigne

The director of CPS Mr D.C.n. Jagne said he would welcome any technical assistance
in the form of logistics experts, emtomo .ogist etc who would assist the

coordinator during the campaign in the form of technical advise.

The chairman reminded the delegates of the urgency of the situation as time was
ngainst us. It was estimated that it would take 60-90 doys for shippments to
arrive (i.e. May~June)e The FAO Representative therefore urged that the exact
requirement,s; should be made as smon as possible so that purchases could be
made early., He informed the peeting that the Propoxur (insecticide) was not
avcilable in the International mminrloér hence alternatives shoyld be indicated

in the requirementes.

Mr Robin-Poulton the action Aid representative vehemently indicated that since
it was an immergency immediate action should be taken at this meeting since
indications of the reguiremcnts were already presented in the meeting by the
CPs Dircctor. There was a genceral agreement nto this proposal but other donors
had rescrvations to this method and would rather like to have the final count~
plan and r6éQuirements from the task forces The FuO Representative indicated
that there reQ@asitions would have to be prooessed and sent to donors for roview

Everything must be dcme in the proper administrative perspectives

The under Seeretary reminded the delegatcs that a supplementry comprehensive egg-—
pod survey for the entire country is in progress and this would give a better
idea of the real grasshopper risk situation. - This would also assist the ~ome—

in determing the’level of commitment they would pledge for the campaign. ge
informed the delegates that annex I of the paper presented by Mr D.C.u. Jagne
were only indicative figuros; realistic figures will be made after the tn&r

force mecting on Monday the 23rd March 1987.

Looking through annex 1, the FaO representative observed that under section
6 (camping equipments) items mentioned there could be purchase before the
15th iapril as Fa0 has uS £20,000 for this purpose. _He therefore recommended
that this should be deletcd from the list of requrements intended for done



condiderations He reemphasized however thal orders should be made before the
15th of april.
# similar observation was made for section 9 (Protective clotting, equipment

and drugs) of annex 1o

On the question of fuel the FiAO reprosentative said that this fell under local
expense. The delegate from the British High Commission Mr McKungie said that th2
fuel in the Gambia was from British 4id to the Gambia, he therefore could not

sce how Britain could fund the fuel requiments of the campaign.

The Director of CPS reminded the meeting that fuel constituted a major conetrairt
in the 1986 campaigne In fact .he reemphasized it was through the draught
relief fund that the campaign coordinator was able to get fuel for the progro-

He therefore made a solemn gopeal that fuel should be considered for donor sapr-
for the 1987 campaign. The fuel allocation for CPS are very limited and cc:
meet the campaign reguirementse Had it not been for the UNDP in 1986 tk-~

campaign would not have had fuel.

at this juncture Mr B Manneh, Principal extention aids officer requested th-
chairman to auspend the discassibh on isales which in real sense sho)?
discussed at the task force ievel-ﬂwihé chairmin retiinded the déloééfés nx.
items in .nnex I were admply indicators and the task force will meet to
fumish the donors of the actual eequiréments, - = +. o L '

Ur C.M. Voss was introduced to the steering committee by Tom Hobeggod of tha

USaID. He said the uS team had prepared a yreliminery report which he reg”

the chairman for permission to present. Tom informed the meetlng that the v

Team con51sted of 2 entomolopists, a loglstlcs expert and a pereonel of the
Ibrelgn‘iuaster Relief Office. Dr voss tne meeting waa told~ would be in *
The Gombia till the end of March and would render any assletance to the Tas-

Force upon reguest.

A training programme.has been arranged in connection for the training of

trainers in this campaigne It is schedtled to begin aen March 30th till 1C.

April 1587, _ ' | |
On comminication Mr Hobgood said the uS Team recommended that the.campaign r
a command centre (control centre) that would have adequate somminientinF=-’
This they envisage would increase the fregquency of contact between the cou.
centre and field teams, They have observed that CPS Yundum has inadequete
communication links and hence an alternative command centre could be in
Banjul as this would be nearer the Gamtel Headquarters. Dr Voss advised that
if aerial application was perc.eved to be necessary, thon materials euch as

.
K%
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ULVS and &ariBtion fuel should be in stock in advance of the aircrafts.

On this mote the chairman indicated that estimates of the quantities could

be made hy the task forne. With regard to a command centre the chairman

said that the CPS is the implementing agency and hence if improvements in
comnunication have to be made, they have tc be at yuncum, He said the
technical staff should all works under the ecordindtor at CPS headquarters

in Yundum, He said the commanication needs of the CPS especially for the
campaign will be discussed at the technical committee meeting of the tamk forc
Mr McKinzie of the British High Commission expressed concern over the effect
of the pesticides on the activities of the MRC and ITC and asked the charirmon
whot was boing done in this areas On this the coordinator Mr Trawally informc

Mr McKinzie already the MRC has been asked to submit maps of their experimenta’

sites. Such maps will assist both the ground teams and the Pilots during the
campaign. These areas would be designoted as No PESTICIDE SPRaY ZONuS. Thc

ITC has not yet contailed the CPS on this matter,

As a final note, the chairman reminded the delegates of the urgency of the
situation and hence urged that the campaign requirements should be suraitte

as soon as possible for donor review so that orders could be pleced as soo

as posesible,.

The chair@an scid the technicel committee will be the group to advice oll
field gr;;nd tecms on what should be done,thin:group he reiterated will work
directly under the campaign coordinator Mr Trawally at the CPS headquarters
Yandum, Oa the comsunication issue he said the task force will look into the

issue,
The chairman expressed his eppreciation of the response to this first meetins
and of the eteering committee and hoped that donor support will be atrong tr

Year as af last year,

The meeting was adjourned sine dic.

Mr B.B. Tr&wa].ly

Becrctary

Steering Committee

1987 Grasshopper Campaign
The Gambia

o



S et ettt amn i ———n o “a o

sVINTS/LCRIVITIES
0

1o EVAOUATION

3y s vy
P}L'.:PJJL.

<o 1986 CiuiPiIGH 23 SESBMENT
'LLL"EIG S0 IRRTGA TR ron
20-0RD. CF ..Iu.

COU:¥BY T.i3i. PURCGE MELTIIGS

2Pl TNG COLIINTOE MEYN T G35
(F1. IDOICRS COLT FERSICLE/UPD, T )

THLGTING COURSSS/S HITILRS

MO
+eCI- -ICJ.L J:’z.LwOl'l =1

+ROCUREIENT OF FESTICTD.LS

8. IBTiLE

UTIO:N OF INPULS

9. ()hG ST ISANIOHN OF HIOGR..IL_, ='OR
DL L4ETION O NI AOR

10 e LG-..\ 0JJ l‘IO'I (P

AR

ITGLDE YB3 S

-
2

J..Ldm

...1986

TIIING OF EVENTS
.8y .

i , . . . - A Rl B I S J s e . ! LR S l .......... ° e e
Ipic 4‘__J_1‘.ﬂ i FzB| R | '.PuIL ! u..lj Ui JULY J__/:gq 48, oot biov! e
L : : : : S
: l { , [ ' b ! : t : :

i — 1 ; ; a ! : .
. TN ; ) H [ ) . . . } .
» B . ) I ! ] . . » . . .
X ; ) : : X X : : : ! ; ;
e o : : ! : L :
: : i X % i \ : ; : .- .
: : : . f i . . : : . :
[} . . . H . 1 » 1} . ! :
S S S S : : : [ S ;
. . [ ] . [ E H ‘ [} . @ .
r 1 . H . ’ ’ [ > i [y
: . X ' : , : 4 L : i : )
P i~ — —i— - L. b Pt
» . . ] ‘ 3 ’ ] [ . , - .
X : N : . . . : ' . . . :
: : : ; 3 . L J R -l - a—.® ——l. . oy -
. i ’ —_—— - ¢ -~ - T » : :
S S : S | : P! :
: S : o : : : :
. . . H ' ] s N :
. * ) . » 3 . v ] : . .
S S [ : : ; ; : S
} ! : : . i B P— = - -:.. - — -.: - o~
{ : : : : : H ' . ) .
. . ¢ . H » i . .
» 3 : . ; ll . ’ . v
! : —_——— e ! ~ —— !
: ' : : ; | : t . i
[ e b . ' . ' b 4
' ; : ' . ' : : } ¢
. l Y . . } [ —_— . — _l‘ — e o of . w——
. ’ ? ¥ ¥ A H H K .
S S b S :
S : ' : 1 T
: : ' : : ; : » [ . . - .
S .. N S SRS S
. 1 . . d —— — : . .
! ; : : : : : ; ~. \ - 2
. 3 . . . » . - H i .
3 . . . ’ ' 4 s . 3
» ) ) . i ] ’ » l . L —
} i Y . . ] ; ; -— -t _—— e -
] . . 4 r ] . : :
R z P T i



.98e . 1987

DEC if".li.-!..l?'.@f. Jan .-_J‘:ER.I.LJ_... _*IJU}E,’- JU.IJY] #UG | SERT 0CHIY
. Rétiid OF OLD LIRSTHIES «ify _-2 ; ; ; fI -'
CONSTIUCTION OF ¥Ew STUIR3 | | - ! . ! !
sl ZDECIRIC OF HhELTEAS ; : t ; i f ; !
H ) .
3 ’ . ’ M
120 00 SIISLET0. T BUIN G | ! ! : : l , : i
OF GiOUNy 3UnVik /CORTHOL ‘ : - ) | : ' :
Te.dis : b \ ; P — =
" ! Lo ; P !
- . : ‘ ' ‘ ;
13. LI3D OF SQUIPHANT [imD : . : | ! ; » ‘
.. S . .. e ; . s : !
SUYPILLS Iii HAllD AMD Widds | S S S S A
. . 1 * ' ‘ \
3 i ' . . ‘ ’ b ‘
14, BITING UF NONITORING SYsTa] \ : ; b, _ S S
Selection/posting of : . i , { : ‘ X !
Yechaical personal) ' : ' . ! ! : b !‘
. 5 N M ! ! ! ’
: P ; f L ; ‘
15. HORITURTHG 37iDMs .s i ; : : ; = , 3 N
R H ! ’ ] ’
, ; { ' ! ' : b ; f i :
- 4 ’ ] . 4 : .
16+ SUGVEY/COITROL D25 ; S S : : - i ; ;
IOV TO k0373 ' ' ' — l : i ) : !
(PO3SIBLY HZLICOPERS) ' ; X : ; : : : . ) i
' . ; ) ; . } : ' i
! b : ; ;o ' b
17+ FililiRS BRIGAUE ; , ; i ; ! ‘ I ‘ ! :
ST.uTIIG :ONITORLIG f | b f ' » : .
‘ H b ; i ' ; ! : : i .
. . : » . ) i , : . . .
48. COITA0L OFER.TIOLS3 ! i ! : ; : - j 3 VA
BY FlLifili SRIGLUZS l ; g : » ; .f : : : ;
GUOUE » Wiii3 ity ESLICOPTZRS! ! _; : ) [ , ; ; : |
, . ) - : i - :
' ; . :
= ! R ! f b : I



I

l“L i

[

-

] [}
.lnw.s - e a - - - - - - ceslevie it i aa - o oo
] o'
/
=
~n-~ ¢
u‘ro..li el T I f TSt A me sttt e a——
&,
S X
o!
.
S e eame citrcmean s mofe e o tcme me oare T Nl e Mt s cc r e e b ame b e

Al
[}
L
1
¢ ]
;B
!
1

| gl R N -l.lll..ﬁ! FYP" 8 S et At et s mat tr mla st a s .o o " ————

b R T O ® e LiPiai et

~JuLY

—
ogor o

R e 1 o S . A e 4 e -
. ‘
i {4
™ L s
0Q: Nm
T
[ |
3 [} —- - . - - —
[
el
T
1 P4y
] ‘
ot et oo ot ~— - At s e mait—an e
{ .
gs
s
{
+ Py
v Yy
{
]

R A . W it 2 et o Etamn 6 e .,

e T

-
)
3
=
}

S AT A e e e vt s - e s @ o . BBt AR Ar 4 s ana . ow s S s el B B .6 b s e
—

i e e e e & CHA Gems b s st e te e c mannca oo o OBt ettt et 6 G an @ ans

e e e e e e e e e e e et eeemen  m e s e mma .o o

] boe
. S e
I‘
i — n.“m.
M [ k4 m 4 UA—M
! S n o O 2 Jﬁ
; ~ L A e = ) 5 Rk
J 2 B £ H ' o Ba
. 4 B H _d o H ~
! o = R a3 = £4 =
i £r BHT 30 ™ o H
T SN I R B
§ oy o Y
fry ™3 oo & o :
m 4 Sz B8H 8 € 7
! o T mn& - 5
{ (o] HEE TR I“mm.? i~ L
4 g [£2] : .J._A..U . ﬁU
i .3 S & " g 2
i o 3 53 22 A H p
y = nu.ﬁ_h 20 N 2 3
b s 54 & 3 &
- - o .- [l
1 < By gen iR = "
..“ [] nu. [ L] ;“ hﬂ
N o ~



/T UNGOILE e G

/ K: 395/-

L

At
S

Aucon i
Konds “SOJirsn

., >

n k]

.'.ﬂ'o

\

o 0920 gogat

Selikeni Pt

orve,
-'O"'—“.v"«“' b b

m;nu.l.‘ L’-

; ,,--‘-Kn’c’rnp .

L 4
3

‘J“.L. v Ao
es 08 . N

r 03 -

ST ]

.MQ Il
seeflie N -
L _1\,::' AT

o Jured -
'hnﬂ [$LY ]

AN

Battabut

= , 4
Kantora N

;;:;:EE;WA N Leeinr SIBANORIEC T, ﬁ’k‘"“"e,
Chuuhut Oic ] * \ oKerims \ {
WDemons 5§ e ;o AN . A -". Siataey . 3,".1,...

. : K 1
i 1"5- ! - , Jumact aDiitemgs = Is llnuhiﬂ
T llll.nn'..’ "'"5.".” ~| el

L 4:'. . u L‘ nz
.t ﬂ||lll::“ ( b“"m ,I ) ¢ ! 'A

Dilhcl‘u
Frontiece

\-r\_’\
S NN

“Batdieanste

19262+

TR!CT

\ Foni
DISTR!CT




16°10°
b5 &% 67 a) ®

37000amE n ) n 7 s ™ m
'RS Project No. 635-0203-01 ' SCALE 1:50,000
1 by the Office of Remote Sensing, South Dakota State University, for the
2nt of The Gambla, with funding from the U.S. Agency ‘or International FEET 8000 0 . 1
ent | T T | r 1 v
. . ‘ LI INEL B i o & IJ v
from interpretation of 1 :50,000 scale Markhurd black-and-white aerial METAES 1000 0 1 2
ahs collected in 1982 and from compilation of available documents,
o ceee—— e Main Road, with Bridge
SHEET INDEX AND INTERNATIONAL BOUNDARY DIAGRAM ADMINISTRATVEBOUNDARES ~ ___ 7 Secondary Road, with Cutvert
- RTH BANK DIVISION
Iy BEPUBLC OF  SENEGAL MNORTE LonenaoN e, Other Road or Track
e P’STR’C OIS TRCT == . e, Town or VRiage
. - .o
--\h—"’\"'\ ! —————— e e, Boundaries — Intemational
woo | 3 | a s /‘:@m? . ——— Boundaries — Divisional
A N B 2\ DN L2 ~—F= Boundaries _Districy
o~ X7 1 ] . \) ~ \"// LOWER R’VER T s e ittt esteatana.
PRI 72 5 N PR *«i} : -:'-xr-“\w L'\'f \/!6\»'\5:/? DIVISION KEREWAN ... ... ... Divisional Headquarters
et ot -1 paet - 10 - . —_—
Ll IS 21[ > N Py KIANG WEST DISTRICT KANIFING. ... ... District Headquarters
: P .Sl —— Telegraph or Telephone Line
_ - 2 o .S '
fERURLeor - sencan _/"/ ) v ’ e Y e Power Line
. , WESTERN|DIvIS10N / B Trigonometrical Station
WHERE INTERNATIONAL AND OTMER BOUNDARIES ARE SHOWN ON THIS KAP Bll\f'g!’xl’c; l, FON/ I P Bench Mark
THEIRDELINEATION MUSTNOT BE CONSIDERED AUTHORITATIVE. ALIGNMENTS KARENA! KANSALA : &1  feeeeeaiaiiiil.l, .
WAY BE GENERALISED TO CLARIFY THE EXISTENCE OF A BOUNDARY DISTRICT DISTRICT | Mo Wells: Rural Water System
. | m [~ ¢ _ O.. -u.... Wells: Hand-Dug Welts Construction Programme
LR [ 'Ang::'::“':n"' : mggk‘ﬂfé;?fér A i i Wells: Saudi Sahetlian Programme
r OFFICE OF REMOTE SENSING =3@— Davelopment € PEPUBLIC OF SENEGAL
neering & Environmental Research Center _ \T[ |.|“.' \/-‘C ....................... Watercourse
R ' B Telenhone Exchange
2, . 24(part of) :




RANFED AGRICULTURE: Upland and Cofuvial Solls

f Current agriculiure, intensive cuitivation
(Groundnuts, millet, sorghum, rice, maizre)

Fallow flei¢s, non-intensive cultivation

(Groundnuts, miliet, sorghum)

o Plantations
(Gmelina arborea, mainly)
L Non-intensive cultivation in palm groves

(Groundnuts, rice, millet, vegetables)

SWAMP AND IRRIGATED AGRICULTURE: Alluvial Soiis

Ar Swamp rice
Ari Irrigated rice, bananas (limited In area)

NON-AGRICULTURAL AREAS: Upland and Colluvial Solis
Vs Shrub and tree savannas {Including old flelds)

B Savanna woodlands

BF Savanna wnndland/woodland transition

F Woodlands :

BFv | Riparian and fringing savanna woodlands and woodiands

G Gallery forests
NON-AGRICULTURAL AREAS: Alluvial Solls

M Mangroves

T Barren flats

Ps Herbaceous steppes

Pd Grass savannas

Pvs | Shrub a~d tree savannas
Pb Savan' - oodlands

Pf Woor ands

- . e wme e

10
| Hecbayes

I:"'\'/h | = K0, 008 Scale Mip . 28K,
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Annex ¢

Roﬁert Herald -~ “Ccnsultant

Crop Frotection Service presently has no working communication
svstem, and noithing which can be expanded uwpon; it does however use
tha Ga mte. when ailable, and Gamtel is in the procezs of improving

availa , P P -
cquipment. The Aarhymel however, doesz have a communicetion net
hzsz deEEd that 1t could worlk with CFS on iits need for

Wruriications.,

sirtevael presently has worlking tranceivers at basse, Eansang.,
Lecrgelown, Yundum and Fanjul; stations are established at Jenoi,
Eapu. Fan-ur and Kerewan, but are in need of small aenerstors, which
would supply power. All stations are available for 24 hour service,
though Rasse, Bansang and Georgetown are the only ones open 24 hours

Now.,.

It is felt that when all stations are on the air that a good basic
radio net exists. To enhance this basic net it is suggested that
additional matching tranceivers be acquired to supplement where
additional cover.age is desired, or where emergency needs dictate.
These tranceivers should be either stationary or mobzl. Refer to

the attached map for station locations.

The radios used are;

Model SR-204 SSE

Eingle side band tranceiver with 6 channels made by:

Scientific Radio Svstem
367 Orchard St.
Rochester N.Y. U.S.A.

The channels now in use, which are crystalized are;

1. oess

2. 4778.5
Z. IR20.0
4, 2207.0

I{ additional tranceivers are ordered they should be ordered
complete with;

i. Correct crystals, ref supra.
2. Suitable mast antennas for ground stations.
3. D.C. converter if necessary for mobil and/or accessories.


http:grhvT.et

q, futomatic antenna tuners.

S, Sumatable auto antenna if for mobil unit,

&. Autc vibration mounts and dust covsers for mobil.

All purchaczs should be coordinated with AID/Washinogton
ions enperts,

r

Tommun i o s



LOGISTIGUES FINDING Robert Herald - Consultant

rthie report is intended to nortray the general feeling of the OFDA
team regarding the present! capability and needs of the grasshopper
campaign in the Gambia, ¢ . of this date. Team members have during
the past several days had meetings with AID officials and members of

the Gambran CFPS, and with the FAO.

First, I will discuss the organi:ation of the Country Flan and its
progress. I am told by D.C.A. Jagne, Director, Crop Protection
Services that the National Steering Committee has beer formed and
has regular weekly meetings, the next of which will be 3-19-87, next
Thursday. The Steering Committee is made up af the @ambian
Minister., the donor nations, the FAD, and other appropriate

parties. Mr. D.C.A. Jagne assured me that he had secured and hired
a highly qualified and capable Froject Coordinator, an administrator
in the person of Mr. Tarawali, whom he anticipates will be confirmed
by Steering Committee in the Thursday meeting of 3-19-87. The
country plan will te ready for presentation at the next steering
committee meeting and will contain a plan for consideration by the
committee, and comprehensive list of equipment and materials needed

for the 1987 campaign.

A technical task force should be empowered as soon as possible to
meet weekly and carry the task and duties eminating from the
steering committee and such other duties and task as may be
hNecessary to achieve the goals of the campaign.

Basic policy to be followed by the steering committee during the
upcoming campaign should be discussed and agreed upon during the
first several meetings of the year, taking into consideration the
recommendations eminating from the FAOD general meeting in Rome
(December of 1986). These policy guidelines then will be used as a
basis from which to plan and project time schedules, equipment and
supplies, needs ac well as personnel arZ coordination needs. By
following such a sequence we hope to keep .the sequence of happenings

in logical order.

All tasks should be specifically assigned and monitored with
deadlines set for accomplishment.

The OFDA team has su)gested that D.C.F.S. (Jagne) should adopt the
command center concept to effectively centralize the receipt,
éccumulation and distribution of all campaign information, and

direction.

Initially the command center, which is under the direct gquidance and

cantrol of the Froject Coordinator, will coordinate survey efforts
and Lraining along with preparatory logistics needs and plannings
thern follow right aon into the first phase which is ground
application of pesticides, the next phase would be dictated by the

\%



condition, as the season is followed through to its completion. The
Froject Coordinator would cause to be Lept all kinds of related
informatic.n for collection, accumulation and recording of
informati sn for future reference.

Mr. D.C.A. Jagne expressed that he had organized the farmers and his
CFS people in such a way as to be able to secure reliable and timely
reports of conditionz in the countryside, and thus be in & position

to take timely and appropriate action.

Mr. D.C.A. Jagne expressed that he would like some help in two areas
of concern; that of communications, and some technical assistance in
entomology, during the first phase i the campaign. Mr. Jagne
seemed to feel that at least during the first phase of the campaign
i1t would be decirous to have an entomologist present in Gambia.

A logistics expert should be retained to work in tandom with the
project coordinator and assist in all logistics matters.

The Crop Frotection Service presently has ho working communication
system, and nothing which can be expanded upon ar otherwise
utilized. Agrhymet however, does have a communication net and has
agreed that it could work with CPS on need for communications. The
needs to put the net up in shape would be at least four or five
small generators and a base station for CFS Froject Coordinator,
plus any new out station radio that CPS may need to establish; for
instance maybe an additional station or-two in the lower River and
Western Division's. Agrhymet presently has working tranceivers at
Basse, Hansang, Georgetown, Yundum, Earjul; with Jenoi, Sapu,
b.au-ur, Herawan established but in need for generators. The
Agrhymet presently utilizes a UHF single side band radio made by

cscientific radio systems.

Alircraft

In the event it becomes necessary to request aircraft to be brought
in for control in phase Il it is suggested that operators be
prepared to come in with as nearly & complete operation as possible;
that is o say don't expect to find parts or maintenance or
equipment or oil in BRanjul. In short the operator should come in
with a turn key operation. There is a good runway at Banjul which
is ready for use. Bwiam and Tendaba are in need of repair, and five
more suitable sites have been identified if more fields are needed.

ARirfield information will be forthcoming.

Be advised that the only fuel available in Banjul is Jet A-1.

{\w



i Annex 7

THE REFURLIC OF THE GAMBIA
Minisiry of Agriculture
Central Bank Building
Banjul The Gambia
Ref :MA/3303/V01.5/(11-CCN/YT) 25th March, 1987

GRASSHOYPE! CAMPAIGN

The proposed indicative figures for the grasshopper campaign put out by
the Dopartment of Crop Protection Services have been revised by the Technical
Tagk Force. The present submission details the global nationsl requiremerts

for an effective grasshopper campaign.

The require:nents are based on a total aréa of 200,000 ha, 110,000 of
which is orop land and 190,000 forest area gor the firsbt phase, Thirty per
cent of the ferest area (57.000ha) will be spot sproyed during the first phase-
in ordor to contain migration of grasshoppers from the forest area into the
crop lands. For Phase II an area of 125,000 ha is earmarked, 20,000 ha of
which will be covered by ground teams.

The equipment needs have teen worked out based on the provi-sions for 9
phyfosanitaxyposts and 29 auwrveillance posts,

Q. Croretd

For: Permanent Secretery

Dr. F.H. Boda, Fd Roprcsentative

‘Mre M. Lubega, UNIP Resident Rep. lir."0. Fyo, Princ. 2nv. Officer
Mr, T. Ragash, WFP Representative Ir, S.B.K Quartey, Director A:H & P
Mr. P.Protar, BEC Delegate Mr., Robin 3. Poulton-Director jAction aid

¥r. 4.W McKenzie, British High Commission Hr, Lamin Dibba, TANGO
Mr. R. Conley, USATD

Mr. Lui Kinfent, Chinesc Mbassy

Ire H.A.B B'jie Director, Medienl Scrvic:s
Mr, S.K, Janneh, Director of Agricultura
Mr. D.C.A& Jagne, Dircector of C,P.S

Ms. /nic Joof-Cole, Rzdio Gambia

Mr. B.Mannoh, Piin, Bxt. Aida Offirer )

c.¢ P.SM.W.R& B
p,8.li.B.L.& S. W
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GRASSHOPPER CAMPAIGN 1987

GAMBIA
NATIONAL GOVT. LEFT OVER IN kNOR ASST,.
CATEGORIES DESCRIPTION REQUIREHEN:I‘S “CONTRIBUTION 1986 STOCK QUIRED
e Vehicles Unimogs ? 5 S5(Major) 7
(Repairs)
(Needed )
Landrover Pick-Ups 9 7 2
Pick-Up Lwp 9 - 7 2
Station Wagon L4LWD -9: ? 2
Trucks 5 Tonner L L -
Motocycles 30 - 20
oo k ‘
e Pesticides Propoxur 2% dust |~ 3;::}0 o™ 5,000kge) + 30,000kg. )
~ 3
lathi dust t 4,000kg. ) .
Malathion 2% dus c’&’voe one ! & ) 95 tond 780 tomns dust
Fenitrothion 3% dust >0 " 56,000kg )
?0, LY ® )
Malathion 50% EC 3'&81-0006;1 ts) 2,0001!:3)
la i -
Fenitrothion 50¥% EC tsg 2,0001ts) 4 00CL 56,000 litres
: 59, ¥o0
Malathion 91% ULV SE0e0] ts) 3 6,4001ts) _
Fenitrothion 98% ULV 5970901ts; 2,7001ts§ 9,100L | 106,000 litres
55,700
contirngency W dust dust 234 tons
102 EC EC 16,800 Litre
ucv UCV 31,800 Litr
~



ULt i L3S DESCRIPTION NATIOﬁAI'a GAMBIA LETT OVER IN STOCK DOROR ASSISTANCE

REQUIREMZNTS GOVERNENT 1986 RENUIRED
CONTRIBUTION
5t Application Vehicle “ounted Dusters 18 6 - 6 12
Equiprent

Vehicle "ounted Mist Blowers 18 2 - 2 16
Yotorised Xnapsack Sprayers 7,000 143 - 143 859
Minual KnapBack " - 800 ‘403 - 403 . 397
Manval “Knapsacl: Dusters 800 300 - 300 500
Motorised ULV Sprayers 500 - - 500
Pesticide Pumps 100 - - 100
Plastic Funnels 200 - - 200
Dust Bellows 1,600 - 300 300 14500
Spark Plugs 24,000 - - 24,000
Carburetor Remair Kit 200 - - - 200
"1gneto Repair it 800 - 200
Lezther Covera (Bellous) 300

800
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CITEGORIES DESCRIPTION NATIONAL GABIA GOvT LEFT OVER IN‘SI‘OCK DONCR ASSISTANCE
— REQUIEP B=TS CONTRIBUTION 1986 e RENU IRED |
4. Radios Radio Telephones 1
5. Refuelling Vehicle refuelers
Equiprent aircraft refuelers
6. gz“'fi’;ﬂgnt Camp beds 480 480
Eheats 960 960
Blankets 480" 480
Yeas chests 40 49
Filters (lar o) 40 40
Plagtic jerry cans (water) 40 40
Shower buckets 40 40
Forry cans (cfl) 60 60
Moaquito nets 480 480
Metal duckets " 80 80
Yedical kits 40 40
Fire extinguishers 9 9
1; Adirerafts Fixed wings planes 150 Flight hrg 150 Flight
Helicopters 100 Flight hrs 100 "
8; Londing stripe Yundum 1
Bwiam 1
Tendaba 1
Njau (proposed)
¥Yamoud Fama '
Basse 5

Jar Kunda (propn=ed)



3
CATEGORIES DESCRTPTION NATICNAL REG GAMBIA GOV?T LEFT QVER IN STOCK DONOR AZS
R CONTRIBUTION 1986
9 Protective Jumpsuits 1,200 500 R 500 700
clothing, Plastic Jjackets—|- 600 550
equipment Plastic aprons 600 600
& drugs Raincocits 600 , 600
Hose (rainboots) 1,000 110 990
Respirators 5,060 5,000
(dust masks) ,
Catridges 5,000
Goggles or face )
: masks 5,000 - 5,000
Atropin ampoules 2,000- 96 a6 1,904
Kerodex 7 Barrier °
: Cream 2,000 100 100 1,900
Contrathion 360 . 180 180 ©.180
Rubber boots 500 120 20 700
Gloves . 300 - -
10 FUEL | Petrol: 45,0001, - 10,000 1, - 10,000 1, 35,000 1.
. Diesel | 10,000 1. 5,000 1. - 5,000 1, 5,C00 1.
Motor engine oil 600 g, - 100 g. ) . 100 g. 500 g.
Enpty drums 150 40 - 40 110
11 Miscellaneous | Bath towels 480 3 480
Hand towles 480. » 480
Milk Cartons 900 900
Vuleanising Kits * M0 L0
Toilet soap " .- -~
(teblets) « 12,000 12,000
Soap power (Pkts) 12,000 12,00Q




Rice Eran = Carbaryl bait 5%

Item

Carbaryl sevin-4-oil

Shipping
(Carbaryl)

Diezel fuel

Rice Hran

o e e = e e e e e S S T o~ o o a— - —
-

Labor (mixing and bagdng

Burlap bags - with
etencil=d precaution
statement

Misc. - safety equip.,
tarps, shovels, rakes,
back pack sprayers,

bag sewing needles etc.

Amount

I000 U.5. Bal.

6000 Gal. U.S.
(22,000 L.)
100_MT

%1 U.S,/Ton Mile

‘400 man davs

Cost

L ey e e e e

Annex B



Annex 9
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19846 Donors Lisling

Fenitrothion FAD &4 OOOL £51, 000
Chinea S, 000GL Eir, GO0
FRE __ 700y 100, D00
$11.17/Y1ter ig, 0000 2201, 000

Malatibion $7.547/qal. 20,884 gallons +158, OO0

Some diazinon was used but heve no cost.

EEC plane 77,800 ha. @ 1/4 liter fenitrothion/ha. = 19,450L

X ¢£11.17/L = 217,286
Canadian
planes 90,740 ha. @ 1/4 liter fenitrothion = 22, 6850

X €£11.17/0L = $203,391
U.5.A.
planes 77,170 ha. € Bo:t/acre = 18, 000 gale.

X % 7.56/gal. = $158, 000

1986 approximate cost of chemicals $628, 647

EEC plane - £ Q0,000
Canadian planes - 177, 000
U.3.A. planes - —223, 000

450, 00O
Total 247,710 hectares.

Approximate $2.00 hectare application

- - v
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