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ACTION MEMORANDUM TO THE MISSION DIRECTOR

@;fcﬂf W

FROM: Kenneth G. Schofield, Supervisory Progrsm Officer

SUBJECT: The Morocco Locust Control Project, 608-0196

PROBLEM: Your approval is required for the Project Paper and the Project
Authorization for the Morocco Locust Control Project.

DISCUSSION: For the first time in twenty years, in 1987, desert locusts
(Schistocerca gregoria) entered Morocco, threatening disaster and significant
agricultural losses. As a consequence of the severity of the influx of
locusts and their threat to agriculture, on November 4, 1987 the Government of
Morocco (GOM) requested that USAID join in an attack against them. AlID's
Office of Foreign Disaster Assistance (OFDA) worked with USAID Morocco to
obtain immediate technical assistance, airplanes, and malathion to assist the
‘GONM. Since USAID contracted entomologists predicted that Morocco would again
face a serious locust infestation in October, 1988, the Mission decided to
design the Locust Control Project. A PID was submitted to AID/washington and
approved on February 9, 1988, delegating to you approval of the project paper
under Redelegation of Authority No. 113.3A, as amended April 4, 1965.
Subsequent to the PID, Morocco was again hit by an unexpected locust attack of
potential plague proportions in March 1988. The GOM again requested emergency
assistance frowr USAID on March 10, 1988. The Mission turned to OFDA for
assistance. Expected to last until the end of June, 1988, the current locust
invasion is approximately five times more severe than the 1987 invasion and
has affected all Maghrebian countries. It has required both GO and donor
emergency assistance. USAID has worked with OFDA to procure 100,000 1iters of
malathion, 183,200 liters of carboryl and to initiate spray operatioms with

two Turbo Thrush aircraft.

Because of the unexpected infestation, the Morocco Locust Control Project

will begin procurement immediately after project authorization in order to
obtain more inputs for the current campaign as well as to make sure USAID 1s
ready to assist the GOM when the locusts return in October, 1988.

The goal of the Morocco Locust Control Project is to save agricultural
and livestock production from physical destruction and enormous monetary
losses. The purpose of the project is to assist the GOM control the desert
locust.

The outputs of the project include: (1) increased GOM cepacity to treat
desert locust invasions with appropriate aircraft and pesticides; (2) trained
Moroccan personnel for proper handling and use of pesticides and the provision



of pesticide safety equipment; and (3) {mproved efficiency of control
operations including ground surveillance, ground to air communication, and

control strategies.
Jopute include pesticides, flight time of two turbo thrushes, test kits,

pesticide sarety equipment, ground marking equipment, radios, spray systems
for Moroccan helicopters, and technical assistance. -

Issues raised by the ANPAC are laid out in the Summary and
Recommendations Section of the Project Paper and addressed in appropriate

sections of the paper.

The Missior review was held on Monday, May 2, 1988. At that meeting, the
Mission Review Committee recommended that the project be approved, subject to
some small corrections in the project text.

The Congressional Notification eipired on April 14, 1988.

RECOMMENDATION:

(1) Tnat you approve the Morocco Locust Control Project by signing the
facesheet of the Project Paper.

(2) Tnat you sigr the attached Project Authorization for .a life-of-project
total of $3,500,000.

DRAFTER :RTHOMPSON:ub:5/4/88 L7

CLEARANCES: ’
Ropald Stryker, DADO % gf{j>
Richard Warin, CONT V44

Janet C. Ballantyne, D/DIR %; '



PROJECT AUTHORIZATION

Neame of Country: Name of Project: Locust Control Project

Number of Project: 608-0196

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as amended,
I hereby authorize the Morocco locust Control Project for Morocco (the
"Cooperating Country” involving planned obligations of mot to exceed
$3,500,000 in Economic Support Grant Funds over & two and one half year period
froz date of suthorization, subject to the availability of funds 1in accordance
with the AID OYB/allotment process, to help in financing foreign exchange and
local currency costs for the project.

2. The project will assist the Government of Morocco to control the desert
locust and hence to save agricultural and livestock production from physical
destruction and¢ enormous monetary losses.

3. The Project Agreement ghall be subject to the following essential terms
and covenants and major conditionms, together with such other terms and

conditions as AID may deem appropriate.

a. Source anZ Origin of Commodities, Nationality of Services

Commodities financed by AID with grant funds shall have their source and
origin in Morocco or in the United States except as AID may otherwise agree in
writing. Except for ocean shipping, the suppliers of commodities or services
financed by grant funds shall have Morocco or the Unites States as their place
of nationality, except as AID may otherwise agree in writing.

Ocean shipping financed by AID under the project shall, except &s AlID may
otherwise agree in writing, be financed only on flag vessels of the United
States. The requirements of the Cargo Preference Act will be met with respect
to all commodities financed by AID that arve transported on ocean vessels.

b. Conditiones Precedent and Covenants

The Project Agreement will contain the standard conditior precedent as
follows:

prior to the first disbursement under the Grant, or to the issuance by
AID of docuzentation pursuant to which disbursement will be made, the
(rantee will, except as the Parties may otherwise agree in writing,
furnish to AID in form and substance satisfactory to AID:



(a)

(b)

A statement of the function and the name of the person holding or acting
in the office of the Grantee and of any additional representatives,
together with a specimen signature of each person specified in such
statement.

The Project Agreement will contain special covenants &6 follows:

The GOM agrees to utilize only U.S. reglstered and approved insecticides
in U.S. financed aircraft and equipment and to follow recommended
procedures for each insecticides 1in spray operations.

The GOM a-rees to follow AID policy regarding the disposal of empty drums
and containers of insecticides that are AID fipaunced.

Charles W.

Mo, 1, { ¢

Dat~ /

Johns
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1. SUMMARY AND RECOMMENDATIONS

A. Summary Background

For the first time in twenty years, im 1937, desert locusts
(Schistocerca gregoria) entered Morocco, threatening disaster and significant
agricultural losses. Swarms of desert locusts, which had migrated from Chad,
invaded Niger in early summer, 1987. Breeding occurred and a large new
generation was produced. At the same time, locust hatching was apparently
taking place in Northern Mali, Mauritania, and Southern Algeria. In October,
pmassive swarms of locusts moved northwest across the Sahara on & vast front.
They reached Tindouf, in western Algeria, Djanet, in south-eastern Algeria,
and Sidi Bel-Abbes, close to the Mediterranean coast of Algeria. Swarms moved
into eastern Morocco where they were first sighted in late October. The first
confirmed sightings were made south of the Anti Atlas and High Atlas mountain
ranges. Soon after the first sightings, additional swarme began arriving from
Northern Mauritania and the Western Sahara. Numerous gwarms were sighted the,
last week of October along a front from Tan Tan in the southwest, along the !
Oued Draa River Valley, to Bouafra (approximate distance of 1000 kilometers)’

As a consequence of the severity of the influx of locusts and thelir
threat to agriculture, on November 4, 1987 the Government cf Morocco (GOM)
requested that USAID join ip an attack against them. AID's Office of Foreign
Disaster Assistance (OFDA) worked with USAID Morocco to obtain immediate
techniczl assistance, airplanes, and malathion to assist the GO¥. The EEC,
the Portuguese, the Spanish, the Germaus, and the French also assisted the GOM
during the 1987 cacpaign. The Moroccans stood very much alone.in the region
in developing a strategy agaimst the locusts, obtaining very little
information or guidance from other countries to the south, from which the
locusts originated, nor from organizations such as the FAO. Hence the
American assietance was especially critical to the GOM in that the response
was both imzediate and appropriate to meet the problem.

Two American aircraft (Turbo Thrush) were moved from Dskar, Senegal to
Guelmin, Morocco, and 40,000 liters of palathion insecticide were air-lifted
from the United States to Agadir shortly thereafter. A logistical ground
support team of three persons was assembled to support the operation.
Subsequently, three American entomologists assisted the GO¥ and USAID to
assess the biological aspects of the locust infestation and to advise the GOM
on spray operations. The GOM provided overall coordinaticn for sprav
operations and provided the USAID Turbo Thrush aircraft with pesticides and
fuel. The USAID aircraft operation was assisted by AID-funded ground to 8ir
comnunication radios and strobe lights. Motor pumps (used to transfer
palathion tfror barrels to planes) and other logistical peeds were also
provided by USAID. The total amount of AID support was $650,000. The U.S.
provided approximately 125 hours out of a total 1,325 hours of donor provided
spray aircraft flight time. Moroccan helicopters and fized-wing aircraft
provided an additional 650 hours of flight time. A total of about 200,000
hectares were spraved during the November to January campaign. 180,000 of
these hectares were sprayed from the air, of which the U.S. sprayed 30,000,
AID provided a total of 5.5 person months of technical assistance.
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Due to the prediction by entomclogists that the locust threat would
repeat itself during October, 1988 and possibly October, 1989, and due to the
GOM's expressed need for further support, USAID/Morocco decided to design a
longer term bilateral project to assist the GOM with a locust control strategy
that would be in place by October 1988. Consequently, & PID was drafted and
approved by AID/Washington on February 9, 1988. However, Morocco was agsin
hit by an unexpected locust attack of potential plague proportions in March
1988. The GOM again requested emergency assistance from USAID on March 10,
1988. The Mission turned to OFDA for sssistance, and on March 22, 1988, the
AID Administrator signed the waiver determination which allowed the

procurement of pesticides.

The current locust invasion is approximately five times more severe than
the 1987 invasion and has affected all Maghrebian countries. It is expected
to last through June of 1988 and has required both GOM and donor emergency
assistance. USAID has worked with OFDA to procure 100,000 liters of
malathioz, 163,200 liters of carboryl and to initlate spray operations with
two Turbo Thrush aircraft.: The two Turbo Thrush aircraft sprayed about 30,000
hectares and clocked about 120 hours between March 27, and April 20, and will
continue to work through thz end of June, 1988. USAID does not anticipate the
need for additional pesticides during this campaign.

Entomologists still predict that the locusts will return to Morocco in
potertially plague proportions in October, 1988 and create a serious threat
until January, 1989, Depending on the success of continuing control
procedures both in Mcrocco and in other countries, the locusts could again
return in March to Junme, 1989, and again in October, 1989 and March, 1990.
There is eve: a chance that the locust problem could continue over the next
seven to eight years. This project will specify USAID's contrecl strategy
through Januzry, 1989 and allow flexibility for future U.S, support for the
GOM control efforts over the period until the project's PACD of September 30,
1990, Due to the historical unpredictability of the locust, it is virtual.y
impossible to plan with certainty USAID's contributions over the forseseeable
future. USAID will utilize perlodic assesswents and continuous monitoring of
the probler both in Morocco and on a regional level to determine specific
needs for assistance after January, 1939.

USAID assistance provided during each successive campaign 1s expected to
progressively augment the overall capability of the GOM to control the locust
problem. For example, assisting the GOM to equip its own helicopters with
spray systems will increase its capacity to deal with future campaigns and
hopefully decrease the need for donor assisted aircraft. Likewise, other
compodities such ae radios, health testing kits and technical assistance
provided now are expected to have a longer term impact that progreesively
improves the efficiency ard capacity of the GOM to control the locust problem.
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B. Summary Project Description

The goal of the Morocco Locust Control Project is to save agricultural
and livestock productjon from physical destruction and enormous monetary
losses. The purpose of the project is to assist the GOM control the desert
locust.

The project will provide technical assistance, airplane flight hours,
commodities, spray systems for GOM helicopters, logistical equipment, and
pesticides to assist the GOM in its battle against the desert locust. Based
on the strategy currently employed in fighting the locust, the project will
provide an assistance package for each campaign. However, because it 1s
extremely difficult to predict the magnitude of locust invasions in the
future, and hence, the specific nature of USAID assistance, the project will
utilize a rolling design based on periodic assessments to refine the
assistance package. For the current campaign (through June 1988), priority
assistance has been pesticides and spray aircraft now ir place. Additional
emergency inpute for the current campaign consist of protective clothing,
health monitorirg kits and ground and logistical support items (radios,
grounding marking flares, etc.).

For the cacpaign beginning in October 1988 and lasting through January
1989, USAID will provide a minimum package of assistance consisting of
adiitionzl pesticides, continuing services of the two Turbo Tarush aircraft,
spray svstezs to equip Moroccan Bell 205 helicopters, technical assistance and
possibly other comzodities. This package will be further refined based on
assesswents made in August and September 1988.

The outputs of the project include: (1) increased GOM capacity to treat
desert locust invasions with appropriate aircraft and pesticides; (2) trained
Moroccan personnel for proper handling and use of pesticides and the provision
of pesticide safety equipment; and (3) improved efficiency of control
operations including ground surveillance, ground to air communicationm, and
control strategies.



C. Summary Financial Plan

1. AID Contribution

5715/88-6/88 9/88-1/89 Totals
Technical Assistance 37,500 40,000 77,500
Turbo Thrush Air Time 238,650 354,800 593,450
Pesticides - 1,448,932 1,448,932
Miscellaneous Commodities 177,500 —_ 177,500
Spray Systems —_ 312,500 312,500
Contingency — 890,118 890,118
TOTAL 453,650 3,046,350 3,500,000

2. GO Contribution

The GO anticipates spending approximately 250,000,000 DH or $31.2
millior for the current campaign. For the sake of planning, this amount will

be assumed for each additional campaigen.

3. Other Donor Contribution

It is anticipated that donmors will contribute approximately 72,000,000

DY or ¢9 million for the current campaign.

for future campaigns.

D. Recommendations

Pledges have not yet been received

The ANPAC cable found in Annex J. of this project paper raised several
issues regarding the project, including (1) whether the project could be
carried out through OFDA; (2) whether the project could be approved fast
enough to corplete procurement for October campaign; and (3) whether project

sustainability is a concern. These issues have been dealt with
paper. The project will be carried out through

in this
the normal bilateral mechanism

rather then OFDA. Of course, if the locust infestation exceeds all

predictions, an emergency situation could arise a

determination would be made whether to utilize OFDA or not.
be approved in early May to allow adequate lead time to employ normal AID
procurement regulations and mechanisms., Alternative procurement strategies

nd, in that case, &
The project will

are also recommended in case commodities must be procured due to "unforeseen
urgency.” The institutional analysis reconfirmed AID/Washington's
determination that sustainability 1s not an issuc.
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An in-depth environmental assessment, institutional analysis and
technical analysis were completed during the project design. Based on these
analyses, the project committee has determined that the proposed activities
are envirommeutally, technically, and administratively feasible. The
committee recommends, therefore, that the Morocco locust Control Project

(608-0196) be approved and authorized.
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IX. BACKGROUND AND RATIONALE

A. The locust Problem

1. Locusts in History

Locusts and grasshoppers have caused concern since the beginning of
recorded history. Their carved images appear on tombs at Saggara, Egypt and
in murals and paintings at Ninive and Sharquat, Iraq. They have brought fear
and devastating crop losses at one time or another to every continent.

Early man, though principally a hunter, experienced problems from
locusts which destroved grasses upon which man's prey fed. This situation
became even more severe when man became a grower of crops. A locust invasion
of Libya in 125 B.C. resulted in the death of 800,000 people from starvation

and disease.

Depending on the duration and severity of attack, economic loss may vary
from isolated farmers losing a portion of a crop to the destruction of the
food supply of an entire village or region. Locusts eat their weight in food
every dav. In 1958,.locusts destroyed 167,000 tons of grain in Ethiopia,
sufficient to feed one million people for a year. Omne locust swarm was
measured at 400 square miles (ca. 1025 km. 6q.) containing at least 40
thousand rwillion locusts weighing 80,000 tons.

The most feared of all the locusts worldwide is the Desert Locust. The
total area invaded during Desert Locust plagues extencs over some 29 million
sq. kr. involving more than 60 nations. Unlike the other locusts, the Desert
Locust has no clearly identifiable outbreak areas. Between plagues, this
locust occupies an area of approximately 14 million sq. km. of desert and
sub-desert. Within this recession area are a number of areas th:t are

considered primary breeding and reproduction areas. These include the Red
Sea, coastal areas of Sudan and Ethiopia, the northern Somalia coast, Tibesti

mountains of Chad, Air of Niger, Adrar des Iforas of Mali, and Ahaggar of
Algeria. Since control in these breeding areas is extremely difficult to
impossible at the present time, and given favorable moisture conditions,
widespread uncontrolled breeding over several generations can occurl.

Crowding for more than one generation is required to produce the fully
gregarious characteristics of plague proportions. This occurs when either a
prolonged rainy season allows for the production of several successive
generations in the same area, or when a partially gregarized population moves
to an alternative seasonal breeding area with conditions continuing to favor
gregarization. Otherwise, the population may revert to a partially or wholly
solitary type. The Desert Locust is known for its long range pattern of
migration as muchk as several thousand kilometers within a single generation.

The desert locust has a potential natural increase of 100 times or more
per generation and as many as 6 generations per year. Consequently for plague
prevention and population suppression the minimum standard of mortality must
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be aimed at 98% of the entire population. Gregarious locusts that are missed
or are considered too dispersed to attack can lead to a building population,
generation by generation, and with each succeeding generation the problem
becomes increasingly difficult to control.

2. The Regional Problem in Africa

Desert lLocust breeding is possible within very broad 1limitc of rainfall,
from under 50 mm to over 1,000 mm. It has been determined that the area where
swarm breeding usually occurs lies between 80 mm and 199 mm of rain fall. The
Sahelo-Saharan zone, with 50 mm - 200 mm of rain falling only during the hot
summer period, has the highest frequency of breeding. In summer, the
potential breeding area extends across Africa between 14 and 20 degrees north
latitude, south into Ethiopla, across the. southeastern edge of the Arabian

peninsula, and into Pakistan and northwestern India.

In winter, breeding is concentreated in the Somali peninsula and along
the Red Sea. Breeding may also occur in Pakistan and northwest India, further
south in east Africa, and in ecattered areas across the summer breeding area
of west Africa. In spring, breeding takes place in northern and northwest
Africa, Arabia and the Middle East, Iran and Pakistan.,

Much of northwest Africa lies outside of the Desert Locust recession
area. This area is affected by Desert Locusts only when gregarization takes
place to the south and swarms move northward in the late fall, winter or early
spring, often when frontal systems developing in Europe move far enough south
to create low pressure areas in northern Africa, bringing into them a
southerly flow of air from high pressure areas to the south. During years of
adequate rainfall, extensive breeding can occur during the late fall and
winter in what is termed the intermediate breeding aresa of Mauritania and the

western Sahara.

Following the end of the Sahel drought, a rise in the density of
solitarious Desert Locusts was observed in southeastern and central Mauritania
and porthwestern Mali. By 1986, some control efforts were mounted in

Mauritania by control teams from Algeria. During mid to late summer 1987,
swarms fror Sudap and porthern Chad migrated westward to breeding areas in
northern Niger, Mali and southern Algeria. The progeny of these swarms
invaded Morocco in the fall. In the meantime, breeding continued in the
intermediate breeding area. In the early spring, svwarms developing in the
western portion of the intermediate breeding area invaded southern Morocco,
while those developing in the eastern portion migrated north-eastward across
Algeria to Tunisia. These may have been supplemented by swarms developing
from breeding in central Algeria.

As a consequence, North Africa currently faces its greatest danger of
sustained Desert Locust infestation since the decline of the last major plague
over a quarter century ago. Desert Locust plagues, in the absence of
widespread concerted control efforts, tend to maintain plague status for 7 to
8 or more years, followed by a prolonged recession period, averaging seven

years.
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The last major desert locust plagus ended in 1962. Since then, there
have been 3 major population upsurges: 1967-68, 1974-76, and 1987-88.
Effective, early control intervention during the 1967-68 and 1974~76 upsurges,
for the first time in recorded history, suppressed the upsurges prior to their
reaching plague status. They were virtually brought under control within two
years.

Control of the 1967-68 and 1974-76 upsurges occurred much earlier in the
development cycle than the control effort of the current 1987 and 1988
upsurges. Because recent control efforts occurred later in the cycle,
population levels and dispersal have been greater than the two earlier
upsurges. The present upsurge i still confined largely to West and North
West Africa. It has not yet reached plague status, but may do so if extensive
escapes froz control occur from North West Africa. In the spring and early
summer of 1988, swarms will enter the summer breeding area from which they can
spread westward towards Senegal and/or Eastwards to the Red Sea Coast and
Arabian peninsula in huge numbers.

1f, however, 1987-88 emergency control efforts in North West Africe are
successful in eliminating the bulk of the infestation prior to its return to
the summer breeding srea, plague can still be prevented. But control at a
lower level than during the 1987-882 emergency will still be required for at
least two yeare in order to depress the infestation to recession status.

The extent and intensity of the fall 1988 expected re-invasion of
north-Africes largely depends on the success of control efforts presently
underway to limit swarm movement back to the summer breeding belt. Drought in
eastern Africa all but eliminates the possibility of supplementation of Sahel
breeding fromw outsice western Africa. Control efforts that may be undertaken
in the Sahel are expected to largely be for the immediate protection of
susceptible cropland and have little effect on the locust population as a
whole. Thus, the extent to which escapes occur from northern Africs during

the early summer of 1988 is the key to the intensity of re-invasion of
northwest Africa, and Morocco in particular, during the fall and winter of

1988-89. Considering the size and remoteness of the area within which eggs
have been laid ir northwestern Africa, escapes must be expected and hence,
gwarm re-invasion could be substantial.

The Morocco Locust Control Project is based on the assumption that

plague prevention can be achieved and extensive crop damage prevented. If
piague prevention is unsuccessful, continuous control will be required

throughout the desert locust invasion area for many years to come.

3. The Locust Problem in Morocco

a. Ancient Past (1950's)

Major locust invasions of Morocco are cyclical. During this century,
wajor invasions have occurred in 1929-30, 1954-55 and 1987-88. The last major
locust invasion began in 1954 and continued into the early 1960s when natural
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factors led to the plague's decline. AID's predecessor agency became deeply
involved in Northwest Africa control efforts. In Morocco alone, the U.S.
funding level reached $5 million per year for several years.

In 1954, the first swarms entered Morocco from the South, moving quickly
into the Souss Valley. Dense, towering swarms measuring 200-400 kms &sq. were
not uncommon. The High Atlas mountain range to the North of the Souss Valley
served as a formidable barrier to further northward swarm migration and
locusts piled up in the Souss Valley 1ike automobiles at a traffic light,
remaining for an extended period of time. Until January-February, 1955 only a
few small swarms were able to make their way through the mountain passes to
the fertile pleins to the North.

From Mid-February through March, 1954, more sewarms penetrated the Atlas
mountain barrier, reaching as far North as Rabat, Meknes and Fes. Morocco wag
completely unprepared for this invasion, but q 'ckly mobilized all available
resources inc'uding extensive military equipmer . and personnel, but not in
time to prevezt extensive crop damage. In the Souss Valley, two billion
French Francs (Fr) worth of destruction was recorded to olive, fruit and
vegetable crops and almost complete loss to the citrus crop. Heavy damage
also occurred to date palm groves in southern Morocco and losses to livestock
forage was also high. Comparatively less destruction occurred to grain crops,
the most serious of which happened near Marrakech along with extensive damage
to olives ani almouds.

Control costs during the campaign exceeded ome billion Francs but was
successful in protecting several billion Francs of susceptible agriculture to
the North of the Atlas mountains. The use of baits and dusts applied by haund,
ground and air wazs the principal means of attack. More than 2300 tons of HCH
25% and 100 tons of aldrin and dieldrin, insecticides mow banned from most
nations, were the mainstay of the control effort. Tests were conducted with
palathion which led the way as to becoming principal insecticide of use in
Morocce in following years.

b. Recent Past (October, 1987 - January, 1988)

Tre recent fall, 1987 invasion of locusts led to a control effort in
Morocco beginniag in October, 1987 and ending in January, 1988. This invasion
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has been described in greater detail in the Summary and Recommendation Section
of this paper. During this time, & total of 1357 Moroccan personnel were
mobilized for the campaign, and a total of 179,095 hectares of locusts were
treated in the major zomes of Ait Melloul, Errachidia, Zagora and Bourfa.

c. Present (March - June, 1988)

Morocco began sighting locusts again in early March, 1988 to the south
of the Anti-Atlas Mountains. The initial infested area extended from just
porth of Guelmin east to near Tata; south to below the Oued Draa and Westward
to the Atlantic Ocean. These swarms were bright yellow, very healthy, mature,
gregarious desert locust adults. Further to the East near Zagora, Errachidia
and Bouarfa additional areas of infestation became apparent by the end of

March.

Soil moisture and soil temperature has been ideal for breeding and
further reproductions. Breeding groups were common {n nearly all Oueds and
dunes within the described area, where moist sands exist. During the warmer
parts of the day, locust swarms were readily visible. Height of flight
extends fror near ground level to about 150 meters. An influx of new swarms
occurred for several weeks but, due to thelir meandering flight to locate
suitable breecing sites, some swarms have likely been reported and counted
several times. :

The irflux of new swarms was initially beyond the control capabilities
of the GO¥, but has not been so great as to be overwhelming. To handle the
control efforts, the GO requested additional highly maneuverable aircraft
with long range and sufficient power such as the Turbo Thrush to work in

rugged terrairn,

Yellow, breeding locusts are less voracious than they are in their pink
i{mmature adult stage. Without assistance from a strong southerly wind they
are less likely to continue a northerly migration toward the Souss Valley and
grain fields to the north of the High Atlas Mountains. Their prime motive 1is
to breed and reproduce. Because of the guitable climatic conditions that
exist to the south of the Anti-Atlas mountains, the females have laid at least
twice and very likely 3 times at 6 to 10 day intervals. Fifty to eighty eggs
can be expected with each laying, or about 200 eggs total per female.
Dissection of a large number of females failed to reveal any reabsorption of
eggs 50 & full complement of eggs can be expected from those female locusts
not controlled in advance of egg laying.

As of the end of March, egg laying was essentially completed and natural
mortality due to old ege had already begun. Effective control of adult swarms
during the early part of March had undoubtedly reduced the potential
population of the next gemeration and thus has limited additional crop
damage. Nevertheless, many eggs have been laid and with the ideal sgoil
moisture and soll temperature conditions presently existing a high larval
population 1s expected to emerge during late March through May. Since there
has been no significant Desert Locust population in Southern Morocco for many
years, the area is practically devoid of principal parasitoids and predators.



So despite present control efforts, and lacking heavy rains to drowvn newly
hatched hoppers, which is doubtful, a major population upsurge can be expected
from the generation emerging during March through May.

The GOM estimates that emerging larva will be found withip an area
encompassing at least 600,000 hectares. Much of this area within which
hoppers are expected to emerge is inacceseible to ground spray equipment.
Small aircraft lack the power to work in this rugged terrain and lack the
ability to range out relatively long distances from established airstrips.
Experience has shown that large pulti-engine aircraft such as the DC-6, also
cannot penetrate the deeper gorges and would have to spray over the top with
little likelihood of the insecticide reaching the target. Aircraft with
sufficient power and high maneuverability such as the Turbo Thrush and
helicopters are thus required and most appropriate.

Because the emerging larva are expected to be found over such an
extremely vast region, targeting directly upon the young hoppers is not
possible. It is tactically important to spray barriers with a residual
insecticide in advance of their line of march must be the strategy. The
hoppers will march into the treated area, feed there and die. This is perhaps
the most efficient method of locust control and certainly the most
environmentally acceptable if properly executed. Carbaryl, (Sevin-4-oil
formulation) pesticide is an effective insecticide for this control method.
The quantity required is difficult to predict, but will likely be in excess cf

200,000 1iters.

It is critical that every effort be made to control this forthcoming
generation in the hopper stage. 1f large numbers of escapes occur leading to
large swarzs of voracious immature gregarious adults in May-June the crop
damage potential will be high. Warmer temperatures could allow them to pass
over the mountain barriers and into the Souss Valley or grain fields to the
North of the High Atlas at about the time of initiation of harvest. However,
it 15 more likely that escaping swarms will move south into the Sahel because
of prevailing winds (north to south). Dependent upon the date of initiation
of rainfall in the Sahel, this generation can find summer breeding areas,
allowing populations to multiply rapidly through successive largely
uncontrolled generations, thus leading to the establishment of a new locust
plague.

But, no matter how good a job Morocco does in controlling ite own
locusts, success in plague prevention also depends upon effective control of
Desert Locuste this spring bty the other North-African nations, namely Algeris,
Turisia and Libya. Most of the Desert Locusts in West Africa are now likely
to be in these four nations bordering the Mediterranean sea.

d. Future (October, 1988 - January, 1989 and after)

According to locust experts as well as the FAO forecast for April 1,
1988, substantlal escapes from control will occur from North Western Africa
(Morocrc, Algeria and Tunisia) in late May, 1988 and migrate southwards to
Mauritacie an? the Sahel in late May and June, 1988, Since locusts in the
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summer breeding area of the Sahel are generally diffuse and widespread. They .
often do not provide good targets for control. So, despitc any control
efforts mounted, if moisture conditions are favorable, a substantial
population increase can be expected, since as many as three generations can be
produced. At best, to achieve effective control in the summer breeding belt,
is extremely difficult and expensive. OCLALAV, the Regional Organization for
Desert Locust Control in West Africa, is for all intents and purposes defunct
and despite pleas from FAO there appears considerable reluctance on the part
of donor nations to pump new blood into the organization. Thus control
becomes the responsibility of the weak Sahelian crop protection services.

Despite the effort conducted to date, some swarms or portions of swarms
san be expected to escape treatment in Northwest Africa and begin the
migration to the summer breeding ares in May and June, 1988. Some of these
escapes will almost certainly originate from breeding in Morocco. The largest
source, however, is likely to be from Algeria. The extent to which escapes
occur, and the weather conditions which prevail in Sahelian breeding areas,
will be the determining factors as to the extent of the invasion of northwest’
Africa in the fa1l of 1988. Contrnl efforts conducted in the Sahel are not
expected to have any appreciable effect on the total locust population. Only
. adverse weather conditions are expected to provide any measurable benefit.

Despite substantial escapes expected in May-June, 1988, the control
effort launched to date has made substantial inroads into the total West
Africa Locust population. Only unless exceptional rainfall exists in
preferred Sahel breeding sites can it be expected that late 1988 and early
1989 infestation levels in Northwest Africa will reach 1987-88 seasonal
levels. However, continual control efforts at near the 1987-88 levels may be
necessary for two or possibly three additional years to return populations to
recession level status. Any slackening in the control effort can lead to a
full fledged plague condition involving some 60 nations within the invasion
area stretching fror the Atlantic coast to India, south as far as Tanzania and
northward to Turkey and Southern USSR. Once a population reaches full plague
status throughout the invasion area, there is only & remote possibility that
{t can be lowered to recession level by other than natural means.

B. Relationship to CDSS and GOM Development Plan

The major objective of USAID/Morocco's agricultural strategy is to

improve agricultural productivity. Toward this end, AID is financing
agricultural education, agricultural research, improved agricultural planning

and econoric analyscis, and agricultural credit. If the locusts invade Morocco
and destroy significant crops, then both USAID's and GOM's agricuitural
strategies will be in serious danger.
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III. DETAILED PROJECT DESCRIPTION

A. Project Goal

The goal of the Morocco Locust Control Project is to save agricultural
and livestock production from physical destruction and enormous monetary
losses.

B. Project Purpose

The purpose of the project is to assist the GOM control the desert
locust, ‘

C. Project OQutputs

The outputs of the project include: (1) increased GOM capacity to treat
desert locust invasions with appropriate aircraft and pesiicides; (2) trained
Moroccan personnel for proper handling and use of pesticides and the provision
of pesticide safety equipment; and (3) improved efficiency of control
operations including ground surveillance, ground to air communicationm, and
control strategles.

D. Project Organization, Activities and Inputs

The Moroccan Government has developed an institutional framework within
which to combat the desert locust and the proposed project will work within
this frameiork. The Ministry of Interior is responsible for coordinating the
campaign. This Royal Gendarmerie and the Ministry works closely with the
Ministry of Agriculture and Agrarian Reform's (MARA) Crop Protection Division
which provides technical guidance for the campaign, including advice as to the
biological aspects of the locust and the treatment strategy (pesticldes,
aerial and ground operations, back-pack sprayers, rates of application,
capacity required to treat problen, etc.). The Ministry of Interior relies on
the military for access to air bases. The Royal Gendarmeries as well as
Provincial Agricultural Offices in the affected areas assist with logistics
and ground support &s well as vehicles. The GOM has set up five Command Posts
(PCs) for the region, with a Central Command Post in Rabat (PCC). The PCC is
located ir the main Gendarmerie station with direct communication links to all
other PCs, to other provincial offices, and to the military installations
throughout Morocco. The five PCs are located st Ait Melloul near Agadir for
the western zone, Zagora for the central zone, Errachidia for the eastem
zone, Bouafra for the northern zone, and Oujda for the northeast. At each of
the PCs, operations consist of transporting pesticides and loading both
back-pack and aircraft with pesticides. The principle area of operation to
date for the USAID contribution has been out of the Ait Melloul PC near
Agadir, with U.S. planes stationed at Guelmin. It should be noted that the
Alt Melloul PC is responsible for all the Western Sahara plus the provinces of
Tata and Guelrit. During the 1987 campaign, this PC was the most active
(140,000 hectares of the total 180,000 hectares of locusts treated by aircraft
occurred at this PC).
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The U.S. planes will be stationed in Guelmin but may be moved to other
PC's such as Ourzazate, Tata or Errachidia, when the locust infestations in
these areas become priority. Decisions as to where U.S. aircraft will be
based will be made by the central command post after advising USAID.

The PCC in Rabat maintains a central information system vhich is
equipped with highly sophisticated equipment for locust operations. Extensive
telephone, telex, and radio communication networks link key locales throughout
Morocco. A 24-hour task force (comprised of Crop Protection and Gendarmerie
Royale staff) operates communication lines, receiving information, updating
and analyzing operations and sending back new instructions and information to
the field. A computer program has been developed which tracks all aspects of
the control operations in Morolco on a daily basis (i.e. surface treated or
being treated by air or by ground, aircraft disposition, fuel and pecticide
stocks, ground equipnent, personnel, etc.) Llarge strategic maps indicating
cumulative sightings throughout Morocco are updated daily.

Spreving operations are designed and controlled by monitoring

information froz a varlety of sources. Information from other countries is
~ received directly from other crop protection services or via USAID Missions,
. FAO, and OFDA. From this information, Morocco can gauge in general terms the
potentizl locust threat. Military surveillance, at five kilometer intervals
along the borders, 1is generally the first to see the actual swarms of locust
as they enter Morocco. They convey information to the PCs. Locust

surveillacce teacs are then dispatched to the areas for more accurate
diagnosis of the swarmw size, direction of movement, and other specifice about

the infestation. All this information is collected daily and centralized at
PC centers where decisions are made as to regional priorities and for
deployment of pesticides and aircraft to regional PC's. The regional PC's
have authority for control operations on & daily basis utilizing resources
allocated to them by the PCC.

The strategy for treatment 1is determined by the swarm size. Thus far in
Morocco, the area for treatment has ranged from a few hectares up to 5,000.
Between one and two hours after sunrise, the locusts begin to move, initially
milling around the resting site and then beginning to migrate within two to
two and one half hours after sunrise. The most efficacious treatment occurs
while the locusts are still on the ground, hence very early in the morning.
Swarms occupying less than 100 hectares of locust infestation are treated by
ground teams equipped with back-pack sprayers. From 100 to 500 hectares are
treated with small aircraft such as those owned by Agricolaire, a private
Moroccan spray company. From 500 to 5000 hectares are treated with aircraft
similar to the Turbo Thrushes provided in 1987 by OFDA. Aircraft such as the
turbine thrush and helicopters have been the most effective as most BWAIrmS
have ranged in size from 100 to 5000 hectares.

The Morocco Locust Control project will continue to assist the GOM in
its battle against locust invasions and/or indemic population build-up when
they occur. In this context, the project attempts to define and provide an
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appropriate response for each campaign. Each campaign is expected to require
a specific level of inputs such as pesticides, aircraft spray services, other
commodities and some technical assistance. At this point, the project defines
inputs needed for the current campaign March - June 1988 and for the October
1988 - January 1989 campaign. Periodic assessments utilizing the services of
key technical edvisors, regional iuformation, and GOM reviews of the situation
will be made at the beginning of each campaign to determine whether the
assistance is appropriate and to make adjustments accordingly.

For the current campaign (March-June) two Turbo Thrush aircraft, 283,000
liters of pesticides, one Field Logistical Coordinator for four months, and
one Locust Asgessment Expert have already been provided. In additiom, the
project will finance pesticide/health testing kits, ground to air
communication radios, and marking equipment and protective clothing to
complete the current campaign.

For the second campaign (October-January), a minimum response capability
will provide two Turbo Thrush aircraft, 400,000 liters of malathion, spray
systems for 10 Moroccan Bell 205 helicopters, short-term training and
technical assistance. Oae month of technical assistance by a world authority
~on locusts will assess the probler in early September and essist the GOM and

USAID to refine end/or adjust the above inputs.

For this second campaign, a small technical assistance and trainirg
package will be provided. A Health Scientist/Technician who i1s an expert in
cholinesterase monitoring test kits will work for epproximately oue month vith
Ministry of Health (MOH) officials to train techniclans how to administer the
cholinesterase monitoring test to field workers who are exposed to
pesticides. This advisor will assist the MOH work out & strategy for how,
when, and where to test workers and when to pull workers off the job due to
over-exposure. A Pesticide Management and Health/Safety Specialist will work
for one month with the GOM to advise them on matters involving pesticide
management, safety and health within the overall locust control program. He
will also work with the Ministry of Health to help them develop programs to
minimize health risks to the general public as & result of the control
prograr. He will conduct an in-service training program for GOM Plant
Protection explovees on the safe handling and management of pesticides. An
Entomologist (Locust Expert)/Environmental Moaitoring Specialist will work for
two months during the campaign to provide lcng range technical advice to the
GOM and to USAID regarding the locust control strategy, management options,
and policy. In addition, he will provide information on environmental impact
of small spray planes and/or ground application of ULV malathion,
fenitrothion, and carbaryl in the control effort. Detailed job descriptions
for the above three advisors plus more information on the cholinesterase
monitoring test kits and pesticide handling and disposal strategy can be found
in Annex D., Environmental Assessment.

One Locust Management Coordinator will be recruited for approximately
eight months (June-January) to supervise all USAID assisted operations, and
provide lisison between field operatioms, the GON, and USAID. The coordinator
will also hancle Mission reporting requirements and assist with donor
coordinstion,
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A Logistics Specialist will work in the field to monitor the airplane contract
and to assure that ground operations proceed smoothly. Detailed jodb
descriptions for these two individuals is found in Annex I.

Ten Bell-205 Helicopters will be fitted with spray systems to allow them
to participate in the locust control effort and to spray locusts in hard to
reach places inaccessible by larger airplanes. A consultant will assist the
Moroccans fit their helicopters, calibrate the spray systems, and develop
spray expertise among pilots.

As has been the case in 1987, USAID will be working in collaboration
with other donors to assist the GOM control the desert locust. The GOM 1s
currently soliciting pledges for airplane flying time from the same donors who
assisted in 1987 and 1988. The EEC and the French have already promised
assistance and it is likely the other domors will follow suit in the coming
months.
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IV. FINANCIAL PLAN

A, Financial Plan for Emergency Situation (First Campaign) from May 15 to
June 30, 1988

1. Aircraft - Two Turbo Thrush

Rental 34,200/month x 1.5 months $ 51,300
Flying Hours at $525/hour x 150 hour $ 78,750
Logistical Specialist x 1.5 months $ 6,000
’
2, Insecticide
None
3. Hezlth - Monitoring and Safety Equipment
Cholinesterase Testing Kits (15 kits) ¢ 21,000
Tachnical Assistance for Testing Kits (1 PM) $ 12,500
Protective Clothing (200 sets) $ 44,000
$ 77,500
4, Logistical Commodities
Radios (40) ¢ 20,000
Field Marking and Surveillance $ 20,000
Other ¢ 20,000
§ 60,000
S5.%  Assessments, Evaluation and Training
Locust Expert/Ecologist (2 PM) i 25,000
Pesticide Management/Safety Expert (1 PM) 12,500
$§ 37,500
6.* Alrcraft Rental for Tihree Months
34,200 x 3 $ 102,600
7. Vehicles
(2 Landrovers, 4-Wheel-Drive with Radio) $ 40,000
SUBTOTAL $ 453,650

J e —

* Expenditures incurred during July - September timeframe.
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B. Second Campaign (October 1988 - January 1989)

1. Alrcraft - Two Turbo Thrush Aircraft

Rental 34,200/month x 4
Flying hours at 400/hours x 400
Logistical Exzpert
Demobilization

2. Insecticide

Malathion 400,000 liters
Sea Freight

3. Spray Systems for Bell 205 Helicopters
10 at 30,000
Technical Expert

SUBTOTAL

Cc. Project Coordinator for both Campaigns
(June - January)

GRAND TOTAL OF A., B,, and C.
D. Contingency

PROJECT TOTAL

$
$
$

136,800
160,000
16,000
42,00V

354,800

$1,328,932

120,000

$ ,
ﬁs ,932

¢ 300,000
$ 12,500
§ 312,500

$2,116,232

¢ 40,000
$2,609,882
$ 890,118
$3,500,000
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V. IMPLEMENTATION

A. Iomplementation Arrangements

The project is designed to fit into the overall locust control strategy
being implemented by the Ministry of Interior, the Ministry of Agriculture's
Crop Protection Service, and the Ministry of Health. The implementation
structure 15 summarized in Section III. D. of this project paper and analyzed
in Section VI. D., Institutional Analysis. USAID will manage its input into
the overall strategy with the assistance of a PSC Project Coordinator and a
PSC Logistics Specialist whose job descriptions are discussed in Section III.
D. The USAID/Morocco Agriculture Division will have overall responsibility
for directing the effort. USAID will continue to meet with the donor
coordinating comnittee and will continue to have contacts with the PCC.
However, the daily interaction with the PCC as well as with the project field
sites will be handled by the Project Coordinator. Tnis i-dividual will also
be in cherge of reporting the status of the situation via cables to
AID/Wash:r 2roz and other interested Missions.

B. Procurement Plan

Since procurement of commodities and technical assistance forms the
substazce of this project and since the major characteristic of this project
is its unpredictability and potential emergency nature, effective procurement
planning is critical to success.

For the October to January campaign, critical inputs include air time of
the turbo thrushes, mzlathion, technical asslstance, and miscellaneous
commodities.

The current contract for the turbo thrushes continues through January,
1989, so aircraft procurement poses no problem for this campaign. The project
will assume funding for the contract from the time at which the Project
Agreement is signed. USAID/Rabat will submit a P10/T to amend the contract to
include funding from the project to OFDA who will handle the changes. The
contract will be reviewed in January 1989 and & decision will be taken as to
whether or not to renegotiate it for the following campaign. This
determination will depend on the status of the GOM's procurement of its own
turbo thrushes as well as a status report regarding the geverity of the
following infestations. Procurement options at that point are specified in
this section under the heading "Air Services Contract.”

400,000 1iters of malathion will be procured for the October to January
campaign., This quantity will be procured via AID/W procurement route. Hence,
a waiver will not be required. If an AID/W procurement officer works to
assure that this procurement is moved through the system expeditiously, there

should be adequate lead time so that the pesticide arrives prior to the locust
problem. There is not enough lead time to simply allow the procurement to
traverse the normal GSA route.

In case a situation arises in this campaign which surpasses the GOM's
ability and which requires AID's support at 8 higher than anticipated level,
there are two strategies which the Mission can exploy in order to procure
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items in an expeditious manner, not requiring OFDA emergency assistance mode.
First, the AA/,~L hes the authority, under AIDAR 706.302.-70 (B) (3) to walve
competition so that the Bureau can procure items like OFDA currently does.
Second, the Mission Director, under FAR 6.302-2, which argues "unusual and
compelling urgency,” or under FAR 6.302-1, which argues “only one responsible
source or not other supplies or services will satisfy agency requirements,”
can waive competition. This waiver would allow the Mission to contract with
the air company without competition or procure pesticides without competition
and bring them to Morocco by air rather than sea. However, both of these
options would still require that an AID/Washington procurement specialist be
available to invest the time and energy to procure the items speedily and
arrange for requisite transportation. USAID will engage in a d'alogue with
the ANE Bureau to assure that such a procurement capability exists, given the
fact that several ANE Bureau Missions will be affected by the locust invasion
and will, no doubt, depend upon AlD/Washington's assistance in situations of

great urgency.

Following is an analysis and proposed schedule for the major project
procurement items.‘ Annex F., Procurement Analysis contains a more indepth
analysis of the procurement requirements by item.

Test Kits, Radlos

These itexs are needed immediately, prior to the completion of the
current campaign. The test kits are made by only one company, which 1s
located in England. Hence, direct procurement i possible. The Mission will

cable AID/W on May 15 to procure these items immediately.

Pesticide

Malathion should be purchased directly from Cyanamid International Sales

Cooperation, 1 Cyanamid Plaza, Wayne, New Jersey.
Carbaryl should be purchased from Rhdne-Poulenc agro-chemical P.0. Box 125,

Black Horse Lane, Monmouth Junctiom, NJ 08852, (Tel: 201-297-0100)

AID/W receives PI0/C May 15
Solicitation and award 4 weeks June 15
Malathion production and lab 4 weeks July 15
testing

Shipment from US 2 weeks July 30
Port Ocean transit and
ETA Morocco 5 to 6 weeks
Distribution in country Mid-september

Equipment (Safety Clothing, Ground Marking)

AID/W receives PIO/C May 15

Solicitation and award
Production/Supply time
AIR Freight Morocco
Distribution in country

4 weeks June 15
6 to 8 weeks August 22

August 30
End August
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Contingent on manufacturing/supply leadtime. Must have item description
to determine. Maybe some of the equipment can be procured off-shelf.

Spray Systems

It appears there are two companies Simplex Helicopter Spray Systems
located in Portland Oregon and Aircraft Airspray Systems, Washington,
Minnesota who can provide these systems. Procurement will be initiated for
these items on May 15 and they should arrive in September.

Alr Services Contract

Presently OFDA has contracted with Altair, Lake Osborme Dr, Lakeworth,
FLA for flying services from March through January 1989. Depending upon
quality of these air services it is possible to re-negotiate a continuvation of
these services with a minimum of flying hours and options for additional
alrcraft i1f available.

The mobilization costs will be covered under the present OFDA contract
for flying services.

The Mission Director has authority to approve a nmon-competitive
procurement based upon .FAR 6.302-2 (Unusual and Compelling urgency).

Technicel Services

- The Project Ccordinator and Logistics Specialist will be hired by the
Mission under Personal Service Contracts.

- The Health/Test Kit Specialist will be hired under the Test Kit Contract
because he will most likely be an employee of the company which produces
the kits.

The Spray Systems Specialist will be hired under the Spray System
Contract because he will probably work for the company.

- The Pesticide Handling/Health Specialist and Locust
Entomologist/Environmental Specialist will either be hired from USDA or
from an I1QC. The Mission will make this determination soon after the
project is authorized. Although Gray Amendment entities cannot be
currently identified for direct contracting for these positions, such
entities will be included in the search for suitable contractors.

Method of Implementation and Financing:

AID will disburse by direct payment for commodities and equipment
($1,938,932), Turbo Thrush air time ($593,450), and Technical Assistance

($77,500). It is expected that $890,000 set forth under contingency will be
used to meet the requirements set forth above and thus will also be disbursed

by direct pavment.
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C. Implementation and Procurement Schedule

The following is an illustrative implementation schedule, based on the
information currently available and the predictions of the project design
Entomologist and AID/Washington Procurement Specialist

DATE ACTIVITY
May 6, 1988 Project Paper Authorized
May 12, 1988 ~ Project Agreement Signed
May 12, 1988 Mission cables AID/W to begin

procurement of pesticides, test kits,
spray systems, radios, safety equipmenty.

June, 1988 Test kits and specialist will arrive and
train MOH technicians how to adzinister
test,

August - Septezber, 1988 , Entomologist will arrive to assist

Mission assess lucust situation and
refine October strategy.

September, 198 Spray Systems and expert arrives and
helps Moroccans install spray systems.

September, 198¢ ' Malathion, protective clothing, ground
marking equipment arrives.

October, 1988 - January, 1989 Locust Control Campaign

February, 1989 Internal Evaluation

March, 1989 Possible Amendment of Project

March-June, 1989 Possible Campaign

September, 1989 - January, 1990 Possible Campaign

March - June, 1990 Possible Campaign

September 1990 PACD
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D. Monitoring and Evaluation Plan

Since, as has been stated several times in this paper, not even the most
erudite and experienced locust entomologist can accurately predict the
behavior of desert locusts, this project is being planned as a rolling,
flexible design which will be reviewed and redrafted periodically as
information about future invasions becomes available. Hence, monitoring and
evaluation become critical functionrs. The first critical review will take
place in September, 1988, when information sbout the locusts behavior in other
African countries should be available so that predictions regarding the
magnitude of the October, 1988 - January, 1989 invasions can be clarified. At
that point, USAID, together with the GOM can determine with more accuracy
whether the campaign package proposed in this project is adequate. Following
the campaign, an internal evaluation will be conducted to determine the
efficacy of the campaign in staving off{ the locust disaster and to determine
what the nature of future USAID assistance should be. There is a large
possibility that additional funding may be neededat that time. Based on
decisions made at that time, future campaign strategies will be worked out as
well as future monitoring and evaluation critical points identified. The PSC
Project Coordinator will be responsible for briefing the Mission on progress
* being made in campaigns and for writing monthly progress reports.
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V1. ANALYSES

A. Abbreviasted Economic Analysis

The economic impact of a Desert Locust invasion is potentially dramatic
and disastrous, but there has been no work in Morocco and few efforts
elsewhere to quantify the effects of past locust invasions. Well-documented
measures of loss in past invasions include 7 million grape vines in Libya in
1944, six thousand tons of oranges in Guinea in 1957, and 167,000 tons of
grain in Ethiopia in 1958. In addition, unmeasured but significant amounts of
forage have been lost to locusts. The scale of losses is unpredictable
because the size of invading swarms cannot be predicted far in advance.

The potential damage which can be done 16 & function of the size of the
locust swarm. The potential is incredibly large because of the reproductive
power of the locust. A female lays gpproximately 200 eggs in her last month
of 1ife. 1If breeding conditions are good as they have been this year in North
Africa, all the eggs may survive to the hopper stage. While there are few
studies on hopper mortality, it appears that even in good conditions mortality
15 a significant percentage of the total population. One study in Malil found
.90% mortslity ir spite of good conditions for survival. Even so, the

population in tkis study increased by 16 times over the parents' population!

Currectly, Morocco is attecpting to control 60,000 hectares of Desert
Locust swarts and an estimated 600,000 hectares of hopper bands. The density
of the swarzs has been estimated at 100 per square meter. Thus the population
of locusts is about 60 billion individuals. They have not succeeded in
reaching the major agricultural areas including the Souss Valley which is the
most vulperable to ar invasion. However, the potential for an enormous
population increase of the next generation and subsequent invasion 1s great.
For example, in the past an observer in Somalia measured a 1,000-fold increase
in population over the course of several generations of Desert Locusts. The
control measures underway now are intended to keep such a popilation surge
from occurring.

The 600,000 hectares of hopper bands could contain up to a theoretical
maximuz of 6,000 billion individuals. It is likely that about 90% of them
will die before reaching the adult stage whether or not they are spraved.
However, as we have seen above, natural mortality is insufficient to keep the
population froc expanding by & factor of 16 when conditions are good.

Much .arger swarms than are currently observed in North Africa have
occurred in the past. Swarms of up to 300 billion individuals have occurred
in India for example. An adult locust lives from 2 and & half to 5 months and
consumes its weight (1 and 1/2 to 3 grams) in vegetable matter daily. Thus, a
gwarn of 300 billion locusts could consume up to 90 million tons of vegetable
matter over its lifetime. The current population of hoppers will mature and
migrate to the Sahelian countries this summer, It will breed 2gain there and
return to Morocco in October and November, I1f conditions are right, the
current locust population in Morocco of about 60 billion could easlly become
many times larger, perhaps exceeding the swarms observed in the past in India
and elsewhere.



1f swarms larger than those which threatened Morocco this year were
to return and reach the grain farming areas north of the Atlas mountains as
they d1d in the fifties and as they have done on numerous occasions since
1939, the damage could be considerable. For example, the annual grain crop
varies in size from 6 to 8 million tons. Added to this is the citrus crop and
other major tree crops which would be damaged by locusts. There is also
forage material which will be devoured by a large swarm, thus impairing
livestock, milk and other meat production. The total Value Added in the
agricultural sector is about 3.5 billion dollars aancuelly. It is potcotially
all at risk if breeding conditions for the Desert Locust remain highly
favorable and {f the control campaign proves to be less than fully effective
over the coring six months.

The potentiasl economic loss is large compared to the cost of control
campaigns. It is estimated that spraying on an emergency basis costs about
$30 per hectare. Thus, the costs of spraying 1,500,000 hectares this year in#
Morocco should amount to about 45 m 1llion dollars. The effectiveness of this
spraying is estimated to be about an 80% kill rate for each swarm sprayed.
Depending upon when the spraying takes place, a control campaign of this level
of effectiveness can increase mortality sufficiently to reduce the chances of
a populstion upsurge. Particularly since control efforts are likely to be
- less effective in the Sahelian countries, the success of the current effort is
critical to reducing the potential population of locusts returning in the Fall.

Given the expense of a control campaign and the certain knowledge
that all locust plagues have eventually ended and gone into recession
populations, is it worth the gamble ko do nothing and allow nature to run its
course? Experts report numerous cycles of locust plagues of seven to eight
year average duration. While locust populations eventually decline, the
potential damage which they can do while they run their course can greatly
affect the well-being of human populations. No nation can sit idly by and
count on nature alone to keep the threat of locust plague at bay.

The experts advise us that prevention of a locust population upsurge
requires elicinating 98% of the population. Since they regenerate every five
months, each new generation must be reduced in size to no more than that of
its parents' generation. Clearly, the favorable breeding conditions of the
present and the observed increases of 16-fold in omne generation in
uncontrolled conditions both should be convincing factors that means other
than natural control must be employed to keep the population from increasing
rapidly. Descriptions of the cost-effective pethods of control being employed
in this campaign lead us to conclude that the spraying of swarms on the ground
and the control of hopper bands should permit us to achleve the control target
of 982 mortality among the locust population.

We conclude by citing the draft Programmatic Environmental Assessment
of Locust and Grasshopper Control in Africa/Asia by TAMS Consultants, Inc. and
Consortiur for International Crop Protection. After reviewing data
availability worldwide regarding the costs and benefits of locust and
grasshopper control, they conclude, "Without more complete information, the
usual econozic tools cannot be used to make judgments regarding the costs and
benefits of locust and grasshopper control programs. If they are to be
continued, more data on costs and pest damage need to be generated.”
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We agree that there i1s not enough data to conduct a standard
benefit-cost analysis. However, there is sufficiently high probability of
population upsurge and attendant economic losses as great or greater than
damage documented elsewhere in the past to justify attempts at controlling the
locust population. What we cannot comment upon intelligently in this analysis
15 how many resources should be devoted to a eontrol campaign. To do so would
require much more information about the survival function of the Desert
Locust, a probability distribution for the quality of breeding conditions, and

better information about the damage done to specific crops and pasture. Short
of this information, we must rely upon the technician's best estimates of what

15 required to schieve the target level of control and attempt to achieve that
target level in the most economical manner,

B. Environrental Assessment Summary

A full envirenmental assessment {EA) as required by AID's Environmental
Procedures at 22 CFR Part 216 has been prepared for the proposed project and
{s attached es Annex D. to this project paper. In view of the fact that the
proposed project would include the provision of large quantities of
 insecticides as well as application :rvices and equipment, the special
- pesticide procedures at 22 CFR 216.3(b) also apply. The environmental
assessment factors these eriteria into the identification, evaluation,
analvsis, and recommended mitigation of probable environmental impacts of the
proposel project.

Key eavironmental mitigation measures which would be required under the
project !ncliude provision of specialized technical expertise in the areas of
pre- and post-treatment environmental monitoring, pesticide management and
health/safety. Health and safety related commodities to be provided include
protective clothing and equipment and test kits for monitoring worker exposure
to insecticides. Other critical mitigation measures include speclal
procedures for locust control in ecologically sensitive aress, and disposal of
empty insecticide drums. These measures are described fully in the Annex D.

C. Technical Analysis Summary

A complete !/chnical analysis has been conducted on the locust control
strategy advocated in this project paper, based upon the bilology of the
locust, past control efforts, and the capability of the GOM to carry out a
locust campaign. This analysis appears in Annex E. of this project paper.
Also included in Annex E. is a technical analysis of the air planes which are
generally used in locust control as well as an analysis of the spray systems
which will be fitted onto ten GOM Bell 205 helicopters.
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D. Institutional Analysis

As stated in Section I1II. D. of this project paper, the Royal
Gendarmerie has overall responsibility for the implementation of the locust
control strategy. The Royal Gendarmerie which has the responsibility for
assuring that control efforts are effectively implemented. The Gendarmerie
works with the Ministry of Interior and the Ministry of Agriculture's Crop
Protection Service for technical guidance. The Crop Protection Service is now
housed in the Central Command Post of the Gendarmerie in Rabat in order to
assure close collaboration. In additiom, the Ministry of Health provides
guidance to assure the health and safety of workers who are exposed to
pesticides during the campaign. The Regional Medical Officer in each command
area makes arrangements for proper medical care in case of emergency. The
overall organizational structure is shown on Chart IV. D.-1.

The Ministry of Interior relies on the military for access to air
bases. The Royal Gendarmeries as well es Provincial Agricultural Offices in
the affecte? areas assist with logistics and ground support as well as
vehicles. The GO has set up five Commard Posts (PCs) for the region, with a
 Central Comzznd Post in Rabat (PCC). The PCC is located in the main
_ Gendarmerie station with direct commun’ication links to all other PCs, to other
provincial offices, and to the military installations throughout Morocco. The
five PCe are located at Ait Melloul near Agadir for the western zone, Zagora
for the certrel zone, Errachidia for the eastern zone, Bouafra for the
northert zonc, and Oujda for the northeast (see attached map). At each of the
PCs, operations consist of transporting pesticides and loading both back-pack
and aircraft with pesticides. The principle area of operation to date for the
USAID contribution has been out of the Ait Melloul PC near Agadir, with U.S.
planes statioped at Guelmin. It should be noted that the Ait Melloul PC is
responsible for all the Westerm Sahara plus the provinces of Tata and

Guelmin. During the 1987 campaign, this PC was the most active (140,000
hectares of the total 180,000 hectares of locusts treated by aircraft occurred

at this PC). The U.S. planes may be moved from Guelmin to other PC's such as
Qurzazate, Tata or Errachidia, when the locust infestations in these areas
become priority. Declisions as to vhere U.S. aircraft will be based will be
made by the central command post after advising USAID. The organizational
structure of the PC at Guelmin is shown on Chart 1IV. D.-2.

The PCC in Rabat maintains a central information system which is
equipped with highly sophisticate¢ equipment for locust operations. Extensive
telephone, telex, and radio communication networks link key locales throughout
Morocco. A 24-hour task force (comprised of Crop Protection and Gendarmerie
Royale staff) operates communication lines, receiving information, updating
and analyzing operations and sending back new instructions and information to
the field. A computer program has been developed which tracks all aspects of
the control operations in Morocco on a daily basis (i.e. surface treated or
being treated by air or by ground, aircraft disposition, fuel and pesticide
stocks, ground equipment, personnel, etc.) Large strategic maps indicating
cumulative sightings throughout Morocco are updated daily. The
organizational structure of the PCC Rabat is shown on Chart IV. D.-3.
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Spraying operations are designed and controlled by monitoring
information from a variety of sources. Information from other countries is
received directly from other crop protection services or via USAID Missions,
FAO, and OFDA. From this information, Morocco can gauge in general terms the
potenzial locust threat., Military surveillance, at five kilometer intervals
along the borders, is generally the first to see the actual swarms of locust
as they enter Morocco. They convey information to the PCs. Locust
surveillance teams are then dispatched to the areas for more accurate
diagnosis of the swarm size, direction of movement, and other specifics about
the infestation. All this information is collected daily and centralized at
PC centers where decisions are made as to regional priorities and for
deployment of pesticides and aircraft to regional PC's. The regional PC's
have suthority for control operations on & daily basis utilizing resources

allocated to them by the PCC.

The PCC in Rabat has been incredibly well-organized during the previous
and current caicpaign, maintaining close contact with the field operations and
publishing, on a daily basis, the status of the locust infestation and the
spray operations. Kepresentatives from the Plan Protection Service, now
. working in the PCC, have been in daily contact with all donors and all field
operations and have immediately gone to the General in Charge of the
Gendarmerie for critical decisions, such as to send a plane to Senegal to pick

up the carbaryl.

Field PC's, though not equipped with the sophisticated computer systems
and graphics as the PCC in Rabat, have been extremely overworked but stalwart
in their persistence to solve the locust problem. Plant Protection staff have
worked side by side with Gendarmerie officers. The major problem with field
operations has been the lack of equipment and the lack of personnel. Since
the locust invasion hit virtually without warning, there were not enough
people to undertake all the pesticide handling, prospection, and spraying
operations. Hence, individuals were hired in large groups and traimed on the
job. Not all of them have beer able to understand the operation adequately to
perforz at a consistently high level. However, with experience and donor
assistance, they have been improving their performance.

The adequacy of the control operations have been analyzed from a highly
experienced entomclosists point of view. This individual's point of view is
found in Annex E., Technical Analysis, Section 2.c.
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VII. CONDITIONS PRECEDENT AND COVENANTS

The Project Agreement will contain the standard condition precedent ae

follows:

(a)

(b)

Prior to the first disbursement under the Grant, or to the issuance by

AID of documentation pursuant to which disbursement will be made, the
Grantee will, except as the Parties may otherwise agree in writing,
furnish to AID in form and substance satisfactory to AID:

A statement of the function and the name of the person holding or acting
in the office of the Grantee and of any additional representatives,
together with a specimen signature of each person specified in such
statement.

The Project Agreement will contain special covenants as follows:

The GOM agrees to utilize only U.S. registered and approved insecticides
in U.S. financed aircraft and equipment and to follow recommended
procedure for each insecticides, in spray operations.

The GOM agrees to follow AID policy regasding the disposal of empty
drums and containers of insecticides that are AID financed.

W
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Project Tnputs: Implementation Target:

Surmary Flnancial Plan for AID Contribution

To 6/88 9/88-1/89 Future
Tachnlical Aralstance 37.500 40,000 -
Tnrho Thrush Alr Time 276,000 396,000 ==
Featicides - 1,448,932 -
Rlrrellananus Commodities 137,500 -- —
Spray Syrtemn -- 312,500 851,568
Contingency For Future Campalgne — e -
TOTAL $451,000 $2.197,432 $851,568

Contingency line {tem will be programmed

after January, 1989, depending on status of Infestation at that time and predictions for the futurse.




ANNEX B.

REQUEST FOR ASSISTANCE FROM GOM




ROYAUME DU MAROC

Y ARLTUWnEN whe ®

————

- L ALOE "5"”1

MINISTERE DE L'AGRICULTURE

ET DE LA REFORML AGRAIRE

\

.

LEMINISTRE

2\ 6 D . RABAT., LE

Monsieur le Directeur Général,

Le Maroc connait depuis le 19 Octobre 1987 une invasion de plus
en plus massive de criquets pélérins, & ce jour les essaims couvrant une
suparficie totale de plus de 100 000 ha ont été signalés dans différentes

régions du Sud du Meroc (Bouarfa.IErrachidia, Zagora, 28§ e etc).

Ces essaims en provenance de pays limitrophes et des différeﬁis pays
de 1'0Organisation Commune de luéte Antiacridienne vt de lutte Antiaviaire
(Mauritanie, Nige}, Mali -, Tchad...) résultent de la reproduction Estivale
qui a eu lieu dans ces pays ol les actions de lutte ont été trés modestes
et n'ont pu nullement circonscrire la situation. Les informations en
provenance de ces pays indiquent en outre que de trés fortes populat’ ons
larvzires existent et devraient donner naiséance ) deé essaims de grandes

dirensions qui atteindront sans aucun doute le Maroc dans les semaines qui
suivent.

Aussi,compte tenu de la gravité de la situation, je vous scral gré
du soutien urgent que Vvous voudrez bien apporter aux actions de lutte qui
ont déji debuté au Mavroc et qui risquent. d'étre dépassées par 1'ampleur de
1'invasion. ' \

1] serait vivement souhaitable que notre pays puisse disposer de

moyené de traitement aérien de grande envergure de type DC 3, DC 4 ou DC 6 .

Vi
Comptant sur votre collaboration, je vous prie de croire'Honsieur

le Directeur Générallen 1'assurance de ma haute considiration.

MONSIEUR LE DIRECTEUR GENERAL

DE L'USAID

¢! cve o

=
.
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_*DIRECTION DES COLLECTIVITES LOCALES

——

MINISTERE DE L'INTERIEUR
SECRETARIAT GENERAL

S=—mVIAUME DU MAROC Y, IINC W LAUJIT ) . neatte § 7 -DEC, 1987

AGR !
Le: Ministee de ('Intétieur . soc

[

@ M ONSIEUR LE DIRECTEUR DE 1'USAID .

p»_ 1323, roct. e

NOTAI Los risuntes dorvent swivs bn s dry Forire - RABAT -

reppein Fmd et gu b pomoton

ACTION T L AGR_..

DUE DATE:__ 18 13

INFO:_DIR- 0 IDIR. PROG -

AG COUNS - CHRUA N - RP Le Maroc connait depuis Le 26 Octobre 1957 des incursions

d' importants essaims de criquets pélerins envahissant toutes Les pro-
vinees du Sud et Sud-Est du pays. D'impontants moyens sont actuelle-
mend déployts dans toutes Les zones Anfestées pour faire dace & La
situation. Les supergicies raitles ont aticint actuelfement plus de
65.000 ha et fes essaims continuent d'affluer & une cadence régulidre.
les informations qui parviemnent des prospecteurns opfrant dans ces
zones font €xat de £'avancée de fortes popufations de culquets couvaant
de trés grandes surfaces et Laissant présager une {nvasion encore plus
dmportante qui adsque di menacer Les zones agricofes du Maroc et de La
négion environnante.

Compte tenu des expériences passées et de £a situation prlua-
Lart dors Le Sahel et Les pays situés au Sud du Saharna, 4L est & crain-
dre que ce ¢€éau persiste plusieuns annfes 84 une futte permanente et
efficace n'est pas entreprise dans Les zones Angestées de manidne 2
rlaliser un condon de sécurité contre cette calamité naturelle.

C'est pourquosi, fe vous saurai gré des interventions que vous
Voudricz bien gaire afin d'obtenin un soutien urgent de £'USAID aux
actions de futte antiachidienncs que mine L£e Maroc sanus reldche depuds
Plusiewrs semaines dans £'inténit de toute La région.

Ce duticn contribucrnit & gaire face & La situation Anguié-
donte actuelle et & acnforcer Lo disposdtif de futte contre Les inva-
si0ns futunce,



http:inv.6i.on

AVIAUNIE WU NANKY’

MINISTEIS DB LINTCIMEUR | e
\ Lo Ainistve \de 0'Tntéticur
CABINET
N 319 cas @ A ONSIEUR THOMAS NASSIF
AMBASSADEUR DES ETATS-UNIS
D'AMERIQUE.
- RANAT -

Me référsnt aux termes de* ma lettre N° 163/DCL du
17 courant, j'ai 'honreur de vous demander, vu Yurgence, el en utten-
dant I'élaboration d'un programme d'assistance plus étendu, d'intervenir
dais un premier stade aupres de 'USAID pour :

1- Le maintien des 2 avions mis & la disposition du Royaume du Muroc,
au minimum jusqu'a la mi-janvier 1988. En effel, le Royaume du
Maroc s'atlend dans les prochains jours & venir & de nouvelles
invasions de criquets pélerins dont la ponte & eu lieu duns les Pro-
vinces Sahariennes et aux fro: ‘iéres mauritaniennes.

2- Autoriser pour une meillcure efficacité et si c'est nécessaire le
avions & traiter, & partir de Laayoune coinme base de départ
les superficies infestées dans les Provinces limitrophes.

Le Mini-tee de Pintérlew,

cign$ : DRISS BASt



L'effornt & fournin devrait porter sur Les moyens en aéronefs,
raténiel de protection, maténiel de tans-

pulvérisateurs, atomiseurs,
ction et pwduits de traitement.

mission, vEhicules de prodpe

Comptant sur votre collaboration, fe voud prie, Monsieur Le

Dinectewn, de croire en L'assurance de ma haute considération. /.
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proposition des besoins pour la
1c surveillance sanitaire du
perscrncl de la lutte antiacri-

G - O -

istance de 1'USAID pour la
el exposé aux
tiacridienn

{-

OZJCT 3 Requéte pour l1'ass
* gurveillance sanitaire du personn
insecticides utilisés dans la campagne an

Dans le cadre des préparations prévisionnelles pc
1'année 1988, J'ai

our une assistance <

s

la campagne de lutte antiacridienne pour

] ‘honneur de vous formuler une requéte p

votre Agence pour permettre & mon Département d'entreprendre

un progracme de surveillance sanitaire du personnel suscept!

d'étre impliqué dans les opérations de traitement chimique.

Cette surveillance, en plus des mesures et recomzmandations

prodiguées pour jtutilisation sécuritaire des pesticides, a

pour chjectif de prévenir a temps les intoxications dQes & !

foposition critique.

Vous trouverez, ci-joint, une proposition des be

=Tre en kits de terrain et réactifs pour ‘mener cette actio:

lesquels besoins ont été ectimés sur la base de la stratépi

déployée lors de la campagne de lutte au cours de 1987.°

Veuillez agréery Monsieur le Directeur, 1'expres

de mcs respects aistingués.{l

ENCHEIKH

{ Signd 1 Tete> B
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PROPOSITION TFOUR LA SURVEILLANCE DU I'ENSONNEL
EXI'OSE AU RISQUE D'INTOUXICATION LORS DE LA
CAIDAGNE ANZIACRADIZANE. 3300 .

1.~ CONSIDEIIATIONS GERWERALLS

La campagne de lutte antiacridiennc entaméc dans le
Léme trimestre de l'année 1987 était une opération importante ayant
mobilisé des moyens hunains, équipement ct produits. Le personnel
impliqué dans la manipulation la préparation et 1'épandage des in-
secticides était constamment exposé au risque d'intozication. Des
mesures de prévention, d'hygiéne ont certes été prodzguees pour
¢viter les sure: posztlons critiques pour la santé de ces t?avazlleu'
mais lc besoin s'est fait sentir pour unc surveillance réguliére dc
cétte exposition pour pouvoir prévenir a temps le début d'intoxica-

tions.

Pour celd, en prévision de la campagne de lutte antiacr:
diennc projctéc pour 1'année 1983, il est nécessairc de programmer
cette surveillance & temps. Comme la plupart des insccticides seron
ces organophosphorés inhibiteurs de la cholinestérase il est possib!
d'axe:r cette surveillance sur l'estimation de degré'd'inhibition de
la cholinestérase dans le sang des individus exposéc. Les mesures
seront effectées 4 l'aide de kits de terrains basés sur la méthode
colorimétrique de dosage. le choix ncizrté surr ce type de kit quoerc
1'on parle dans la littérature de la disponibilitc de papzers testo:

mu'?
de cholinestérasc qu1 sont moins sensiblcs que les kits.

11.- PRCPOSITION D'UN PLAN DYACTION DL SURVEILLANCE roun 1988 ¢

2.1, Objectif : Prévenir les intoxications dfies aux exposition

du personnel impliqué dans la Jutte antincri-

dienne.

2.2, Stratcécic ¢ Contréler l'inhibition de la cholinestérase

, A
chiez le personnel expos¢ (prépnrntcurs, pilot

d'avion, traiteurs) deux fozs par scmaine.

cos/ o



2.3. Ectimwations des besoins

- les estimations seront baséeg sur 1!

cn 1967.

cffeoctif déploy

. la durée de surveillance s'étalcra sur la période de:

opérations qu'

crsonnel a surveiller 3

on évalue & & mois (Octobre-Janvier).

Provinces Préparateurs | Pilotes Traiteurs Total
Alt lielloul 14 2 16
52
Guelmin 12 6
/ Tan-Tan 2 6 10
~ Tata 6 35 T
S | Tiznit - 6 6
¢
<
\ Srara 4 6 10
S/TOTAL 1 14 20 107 1h7 |
(& rl i
3 Quarzazate 27 6 54 Hin
63
5 Foum Zguid 1 0 0
>
z S/TOTAL 2 25 d 62 96
<\ . .
- : NN Y
Sl S/ TOTAL 3 16 132 14
0 o
Douarf{a 4 6 58 1h{
- Deni Tadjt 4 h ¥
C Talsint 7 cd 35
[ o} :
b \
S/TCTAL 4 15. 6 Y .211
TeTAL 57 5k h91 607

o



Le personnel & surveiller est estimé & 6OOU.

b) §ombrc d'examen 4 effectuer 3

durée : 120 jours

fréquence d'examens $ 2 fois par semainc
- cffectifs : 602
- Nombre d'examens : 21,100 + 150 (imprévu) : 25.000

'

¢) Equipemerit nécessaire ¢
---------------- _t

- kit de terrain pour dosage de cholinestérasse (Tintw
méthode)) on prévoit un kit par pP.C. pour éviter le
.déplucemcnts.a effectuer par ) ‘'agent chargé de la G

veillance, lesquels déplacer.ents nécessiteront:des

moyens de transport, frais ce carburants et ,indemni

BRI Fy

pour le personnel.

- .Ainsi les besoins sont de 12 lits.

d) Eormation des agents_chargés_dc_la suf¥g2i2itol

2.[‘0

- effectifs : 2 par P.C. : total 2l agents

- durée de stage @ 1 semaine
- lieu : Rabot

- encadrement @ toxicologues marocains de 1'Institut

National d'Hygiéne. =t

- kits 12 x 600 § = 7.000 &
- reéactifs pour(25.006-tests= 2.500.=g T
9-709 K]
- Support your forration 3 = 2.000 g
TOTAL = 11.700 F
L'estimation globale est de 11.700 ¥ . ~
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5C(2) PROXECT CHECKL1ST

Listed below are statutory criteria
applicable to projects. This section is
divided into two parts. Part A.
includes criteria applicable to zll

projects.

Part B. applies to projects

funded from specific sources only: -B.l.
applies to all projects funded with
Development Assistance loans, and B.3.
applies to projects funded from ESF.

CROSS REFERENCES: 1S COUNTRY CHECKLIST

A,

UP TO DATE? HAS
STANDARD 1TEM
CHEZCKLIST BEEN ,
REVIEWED FOR THIS
PROXCT?

GENTEL_ CRITERIEL FOR PROXECT

1.

FY 168¢ Co~tinuinz Resclution
Sez. 5zu; FRA Sec. 634k,

Des-ribe how authorizing and
aporooriztions corittees of
Senste &nc House have been or
will be nctifiecd concerning the
project.

FLE Sez. €11(a)(1). -Prior to
ociigziion in excess Of
$500,007, will there be (z)
enpineering, finmancial or other
plans necessary to carry out
the assistanze and (b) a
reasonably firm estimate of the
cost to the U.S. of the
gesistance?

FARL Sez, 611(a)(2). 1If further

Jecislative action is required
within recipient country, what
is basic for reasonable
expectztion that such action
will be completed in time to
permit orgerly accomplishment
of purpose of the assistance?

FAL Sec. €11(b); FY 1968¢

Continuinz Resolution Se:.

Ci. If for water or
wzier-Telated land resource
construztion, has project met
the prinziples, standargs, &anl

page 1 of 7 pages

(a) Prepared by AID/W yearly

{b) Yes

Congressional notification
subzitted Msse} 30, 1968.

(a) Yes

(b) Yes

N/A

N/A



procedures established pursuant
to the Water Resources Planning
Act (42 U.S.C. 1962, et seq.)?
(See AID Handbook 3 for new
guidelines.)

FAA Sec. 611(e). If project is

capital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed
$1 million, has Mission
Director certified and Regional
Assistant Adninistrator taken
into consideration the
country's capability
effectively to maintain and
utilize the project?

FRE Sec. 209. 1Is project
susce-tible -to execution as
part of regional or
2ltilateral project? 1If so,
why is project not so
executed? Information and
conclusion whether assistance
will encourage regional
oevelopment ProJrams.

FAL Sec. 601(as). Information

"o conzlusions whether
projecte will encourage efforts
of the country to: (&) increase
the flow of internationzl
trade; (b) foster private
initiative and competition; and
(c) encourage development and
use of cooperatives, and credit
unions, and savings and loan
associations; (d) discourage
monopelistic practices; (e)
improve techniczl efficiency of
industry, agriculture and
commerce; and (f) strengthen
free labor unions.

FAL Sez. 60)(b). Information
anc conzlusions on how project
will encourage U.S. private
trade and investment abroad and
encourage private U.S.
participation in foreign
assistance programs (including
use of private trace channels
anc the services of U.S.
private enterprise).

pPage 2 of 7 pages

N/A

Project does not involve
construction financed by U.S.

No

(a) No
(b) o
(c) No
(d) No
(e) wo

(f) No

N/A



10.

11.

—
N

14,

FAA Sec. 612(b), 636(h); FY
YS6€ Continuing Resolution Sec.
507. Describe steps taken t
assure that, to the maximum
extent possible, the country is
contributing local currencies
to meet the cost of contractual
and other services, and foreign
currencies owned by the U.S.

are utilized in lieu of dcllars.

FAR Sec. 612(d). Does the U.S.
own excess foreign currency of
the country and, if so, what
arrangements have been made for
its releawe?

FAE Sez. 601(e). Will the
project utilize competitive
celection procedures for the
awzrding of contracts, except
where aoolicatle procurement
ruies sllow otherwise?

FY 198¢ ‘Continuing Resolution
€e-. 6... 1f assistance 1s for
tne proouction of any commodity
for export, is the commodity
likely to be in surplus on
worlo markets at the time the
resulting productive capacity
becomes operative, and is such
accistance likely to cause
substantial injury to U.S.
producers of the same, similar
or competing commodity?

Fre 11€(c) and (d). Does the
prciect comply with the
eaviromentsl procedures set
forth in AID Regulation lé.
Does the project or program
take into consideration the
probier of the destruction of
tropicel forests?

FLL 121(g). 1f & Sahel
project, has a determination
been made that the host
government has an adeguate
system for accounting for anc
controlling receipt and
expenditure of project funds
(dollers or locel currency
generated therefrom)?

Page 3 of 7 pages

GOM is contributing the vast majority

of financing for the locust control

effort, since it is an ongoing program.

U.S. does not own excess
foreign currency of Morocco

Yes

N/A

Yes

N/A
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15. FY 1986 Continuing Resolution
Sec. 533. ls oisbursement of
the assistance conditioned
solely on the basis of the
policies of any multilateral
institution?

16. ISDCA of 1985 Sec. 310. For
gdevelopment assistance
projects, how much of the funds
will be available only for
activities of economically and
socially disadvantaged
enterprises, historically black
colieges and universities, and
private and voluntary
organizations which are
contreclled by individuals who
are black Americans, Hispanic
K-=ricans, or Native Americans,
o who are economically cor
sozially . dissovantaged
(inzlucing wamen)?

N/A - ESF funded

B. FUNDINZ CRITERIA FNR PROJECT

1. Develcoment Ascictance Project

. FEL Sez, 102(s), 111, 113,
Z2€1{s). Extent to wnich
activity will (@) N/A - ESF funded
effectively involve the
poor in development, by
extending access to
economy at local level,
increasing labor-intensive
production and the use of
appropriate technology,
spreacing investment out
from cities to small towns
and rural areas, and
insuring wide
participation of the poor
in the benefits of
developnent on a sustained
basis, using the
appropriate U.S.
institutions; (b) help
develop cooperatives,
especially by technical
assistance, to assist
rurel and urban poor to
help themselves toward

5



petter life, and otherwise
encourage democratic
private and local
governmental

jnstitutions. (c) support
the self-nelp efforts of
developing countries; (d)
pronote the participation
of women in the national
economies of developing
countries and the
jmprovement of women's
status, (e) utilize and
encoJrage regional
cooperation by developing
countries?

FAL Sec. 103, 103A, 104,
1oz, 10¢. Does the
project fit the criteris
fco the type of funds
(functional account) being
usec”

"FA. Sec. 107. 1s emphasis

o~ use of appropriate
technology (relatively
~cller, cost-saving,
znor-using technologies
trzt are generally most
a--rooriszte for the small
fzrrs, smzll businesses,
and smail incomes of the
poor)?

Fro Sec. 110(a). Will the
Tt Sipient country provice
s lezst 25% of the costs
of tne proaraT, project,
or activity with respect
to which the assistance is
to be furnished (or is the
latter cost-sharing
requirement being waived
for a "relatively least
developed country)?

FLL Sec. 122(b). Does the
activity give reasonable
protise of contributing to
the development of
e-ono-ic resources, Or to
the increase of productive
canecities and
ce)f-sustaining econoric
(_:TOﬁt?"?

Yes

Yes

Yes

Yes
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FAA Sec. 128(b). 1f the
activity attemps to
increase the institutional
capabilities of private
organizations or the
government of the country,
or if it attempts to
stimulate scientific and
technological research,
has it been designed and
will it be monitored to
ensure that the ultiinate
beneficiaries are the poor
majority?

FLAL Sec. 281(b). Describe
extent to which program
recognizes the particular
neegs, desires, &nd _
capacities of the people
of the country; utilizes
the country's intellectual
resources to encourage
institutional development;
ano supports civil
edJcation and training in
skills required for
effective participation in
governmental processes
ecsential to
self-goverrment.

Develop—ent Assistance Project

Criteciz (LOans Oniy)

d.

FAR Sec. 122(b).
Infomation ang conclusion
on capacity of the country
tc repay the loan, at a
reasonable rate of
interest.

FAL Sec, 620(d). 1If
assistance is for any
productive enterprise
which will compete with
U.S. enterprises, is there
an agreement by the
recipient country to
prevent export to the U.S.
of more than 20% of the
enterprise's annual
production during the life
of the loan?

Yes

N/A - ESF funded

N/A

N/A
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3, Economic Support Fund Project

Criteria

8.

FAA Sec. 531(a). Will

this assistance promote
economic and political
stability? To the maximum
extent feasible, is this
assistance consistent with
the policy directions,
purposes, and programs of
part 1 of the FAR?

FAR Sec. S531(c). Will
assistance under this
chapter be used for
military, or paramilitary
activities? '

1SDCA of 1985 Sec. 20Q7.
will £ funos be used to
finance the construction
of , or the operation or
maintenance of, or the
supplying of fuel for, a
nuclear facility? 1f so,
has the President
certified that such
country is a party to the
Treaty on the
Non-Proliferation of
Nu-lear heazpons or the
Treaty for the Prohibition
of Nuclezr Weapons in
Latin America (the "Treaty
of Tlatelolco"),
cooperates fully with the
IAZA, and pursues
nonoroliferation policies
concistent with those of

ce<

the United States?

FRA Sec., 609. 1f
commooities are to be
granted sc that sale
proceeds will accrue to
the recipient country,
have Special Account
(counterpart) arrangements
been magde?

Yes

_ Yes

No

No

N/A
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Crowding for more than one gencration is required to produce fully
yregarious characteristics. This happens either when a prolonged rainy season
allows the production of several successive generations in the same area, or
when a partially gregarized populatinn moves to an alternative seasonal
brecding area with conditions continuing to favor gregarization. Otherwise,
the population may revert to & partially or wholly solitarious type.

When hoppers occur in large number they gather together in bands which
move about as distinct units. The have a more or less regular pattern of
behavior. At night and in the early morning, hoppers are found off the ground
roosting (resting) on plants, bushes and stones. Roosting also occurs during
the middle of the day when the temperature exceeds &about 36 C.

Hoppers usually spend the greater part of the day marching. Under sunny
conditions bands of first instar hoppers may march about 100 meters per day g
while large bands of fifth instar hoppers may march as much as 1 -2 km. per
day. Direction of march is generally downwind. However, in rough or hilly
terrain their direction of march may be channeled by the direction of
watercourses and other impediments to a straight line movement.

The main feeding period for hoppers begins with their roosting on plants
in the evening, but they also feed briefly while marching. Just before
moulting they feed very little or not at all. For the first threc instars
this non-feeding period lasts about one day, bul for the latter two instars il
may last 2 -4 days. '

The length of life of an adult Desert Locust under favorable conditions
varies between 2.5 and 5 months. It reaches sexual maturity about 45 days
after fledging. Mature adults live about 30 days. In unfavorable conditions
maturalion may take das long as 6 months. In gremgarious locusts the mature
adulis have a bright pink coloration which turns to brick red as they grow
older. Mature adults are yellow. 1In the solitarious form the adults are
usually grey or dull brown.

Desert Locusts begin flying soon after becoming adults. Solitarious
forms fly at night and reauire a tenperature of about 23 C or more for
takeoff. Some fly frequently, while others hardly at all. Low density
solitarious forms are found throughout the Saharan and Sahelian areas of
africa and in the arid areas of the Near East to Central India. Gregarious
Desert Locusts fly during the daylight hours. They can fly continuously for
17 hours or more. The energy needed is derived from fat stored within its
body. The longest flights are made by immature locusts, which do the most
feeding and store the most fat. 1In sunshine, long continuous flight is
possible when air temperatures arc above 14 C., but flight decreases when the
air becomes hotter than 40 C.

Most feeding occurs in the evening soon after settling has occurred.
During swarming some feeding also occurs. Individual locusts leave the swarm
for short pcriods Lo feed on any green vegetation that the swarm happens Lo
pass over, then they rejoin the swarm. Contrary to some belief, locusts dou



The insecticides to be used will depend upon the situation prevailing al
the time. Low to woderate toxicity insvoclicides with short residual activity
will generally be considered for use in the control of swarms. Inseciicides
such as malathion and fenitrothion are included in this category. Major
emphiasis will be placed on late fal) 1o early winter control of swarms of
immature adult locusts invading southern Morocco in order Lo restrict breeding
and reproduction on Moroccan soil. Recognizing that this effort may not be
completely effective, ef forts will also bu directed towards the control of
emerging hoppers and hopper bands, the result of breeding by invading swarms.
The longer residual moderately toxic insecticide Carbaryl-Sevin-4-oil
formulation has been selected for hopper band control. In the early instars
prior o banding and migration either short or longer residual insecticides
can be applied direcily on concentrations of young hoppers using both aircraft
and ground equipment (back pack mist blowers etc.)

Althouah AID plans to limit its pesticide purchases to ULV malathion and
Carbaryl Sevin-4-ojl other pesticides may be provided by other donor nations
or the Moroccan Government. Pesticides considered suitabic for locust contrcl
as includced 1n the Locust/Grasshopper Programnatic Environmental Asscssment
(PEA) will be &cccptable for application by U.S.A.1.D provided equipment
‘within the lim:ts or restrictions imposed.



not seck out and fly to dareas of green vegetation. Locusts are carried
downwind to areas of low level wind convergence which often happens to be
where rainfall has occurred and green vegetation is therefore present.

The beginning of adult maturity can be recognized by the disappearance
of the pink color of the hind tibia. Male locusts mature and then give off a

pheromone (scent) which causes maturation to start in the female

2. Technical Response to Locust

a. Control Strategies

Locust control on other than an individual farmer or national basis had
its beginning in 1929 when the United Kingdom recogniced that control methods
by individuals practiced until that time, only when invasions occurred, were
of little valuv and in the long term, wasteful. Effe-tive control required an
approach to the problem as a whole regardless of rolitical boundaries. The
prerequisites for such an approach were scientific knowledge of the species,
its incidence and biology. By the outbreak of the Second World War,
sufficient progress had been made to provide a basis for planning large scale
locutt control efforis in Africa and Lhe Middle East, then in the grip of a
locust plague which threatencd the econony of the region.

The end of World War two and the termination of plague conditions
brought with then & reduction in U.K. Government funding for locust research
until 1945 when the Anti-Locust Research Center, came into existence. B8y
1952, the region was again in the grip of a major locust plague. The FAO
accepted a coordinating role and has continued in that role until now. A
predecessor auency to AID established a regional project to assist in the
control effort. Much of that effort was focused on Morocco, a nation in which
effective control is a key to success.

The goal of all locust/grasshopper control efforts is to attack the
problem at the earliest possible stage of development of an upsurge so ds to
minimize to the extent possible the control costs, area requiring treatment
and the potential for crop and qrassland damage. For locusts, the criteria
enployed in dectermining when control efforts are justified is dependenti on
phase transformation as detected through surveys. The types of surveys are
listed on Chart 1.

In lale summer and early fall at the end of the summer rains, yreyarious
Desert Locusts migrate from the sumner breeding ared of sub—Saharan Africe and
the Southern Arabian peninsula and concentrate in northwestern Africa, the Red
Sea coastal plains of Sudan, Ethiopia and Saudi—-Arabia, the northern and
easiern coast of Somalia and the Great Indian Desert. Enroute they bccome
trapped by terrain featurces which pestrict their movement, thus making them
ideal targets for control. These entrapment areas include the Atlas Mountains
of northwest Africa, the northern Ethiopian (Eritrean) highlands and the
mountains of Yemen where cool weather limits their flight. At the eastern end
of the invasion arca the heavy rainfall of central and eastern India force
Desert Locusts to concentrate in the Deserts of Pakistan and India.



Chart 1
SURVLYS
a. Solitarious phase — Adult Survey

Adult surveys are conducted in major breeding areas on solitarious
populations to check on population numbers, agyregating tendencies and
phase transformation. They serve as a guide as to the need for control
measures against future generations. Aerial surveys are nol suitable
for observing these non-swarming populations.

b. Gregarious phase - Huppuer Surveys

Since control efforts are desirable aguinst all gregarious Jocust forms,
these surveys are designed to delimit areas in which hopper bands atce
prosent . These are normally ground surveys as hoprer bands arc
difficult to detect from the air, parlicularly in arcas of abundani
vegeletliorn,

c. Gregar ious phate - Flying Swarm Surveys

Both ground and acrial surveys are utilized to detect flying swarms.
Ground survevs usually rely on reporis of sightings fron the local
populate as o guide. Once sighted swarm movement is tracked to provide
guidance to control teams. Survey teams have the responsibility Lo mark
the bourdc-ies of the location at which the swarm sattles for the night.

d. Gregarious phase — Settled Swarm Surveys

These surveys are most useful in arcas where terrain features inhibit
swarm movement. Since bright colorations are typical of many immature
and mature adult locust species aerial survey for settled swarms is
often a suitable technique.

Survey is the responsibility of the Crop Protection Service, Morocco.
Aircraft proviced by the USAID are not to be used for survey.

1. Hoppers

Although natural mortality in hoppers is highest in initial instars, in
the case of wmountainous regions, treatments will be made guickly aftoer
emergence hefore the youny hoppers have a chance to band and dispvrse beyond
the confines of the oued bottems. Spraying can be conducted either by
aircraft or ground egquipment. Short residual insecticides (Malathion ULV and
Fenitrothion ULV) van be applied directly to the hopooer concenirations using
ground eguipment. USAID chartered aircraft will utilize carbaryl to take
advantage of the residue on nearby plants in addition to direct contact,

In large open areas with adeguate vegetative cover where marching hoppor
bands have been detected, barrier strips waploying Carbaryl Sevin-4-o0il will



be the application mcthod of choice. Barrier spraying utilices one-half or
less insecticide than blanket coverage. Alternate treated and untreated
strips reduces the hasard Lo non-target organisms and is the most economical
and offective mothod of locust hopper band control (see Strategy Paper for use
of carbaryl sevin-4-oil, Annoex. ) '

Aircraft application for direct contact on concentrations of youny
hoppers will generally be limited to the treatment of sandy bottom oueds that
are remote and inaccessible to ground egquipmeni. Latter instars in marching
bands will normally be treated utilicing barrier applications applied either
by ground or acrial application. For large open areas with adequate
vegetative cover barrier strips 200 to 300 meters wide will be treated well in
front of the marching bands and back through the entire infested area.
Untreated strips of 200 to 500 meters, dependant on speed of migration, will
be left betwcen treated barriers. Modifications of treatment widths of
barriers and unireated areas betwcem barriers will be made on the basis of
results obtained (see annex - strategy for desert locust hopper control using

carbaryl).
2. Swarns
Swarm control involves two stfategies:

- Flying swarm control utiliczing a quick acting, contact insecticide.
Although research has shown flying swarn control to be highly efficient under
actual field conditions it does not always live up to research findings due to
rapid fluctuations in swarm size and densily. Flying swarm control is also
dangerous. It requires acrial epplication. Flying locusts impinging on the
aircraft windshield impair the pilots vision. Locusts pack up in the
airscoops of the aircraft and between the engine and nacelle sending engine
temperatures soaring. USAID aircraft will not be used to treat flying swarms.

- Setiled Swarm Control is safer and generally more effective than flying
swarin control. Settled swarms are usually highly concentratled

The area they occupy is normally 3 to 10 times less than flying swatins.
During warm weather locusts begin flying from early morning until late
evening, so the application tim: is short, Treatments must start shortly
after daylight and cease when swarms begin to fly usually by 10 AM. Late
afternoon and evening spraying is to be avoided.

- Settled swarm control will utilize Malathion 96% ULV at 75 liters per
hectare or fenitrothion ULV at & liters per hectare. Carbaryl Sevin-4-oil
diluted 4:1 with diesel fuel and applied at 2 liters per hectare is an
acceptable settled swarm treaitment if the other two inseclticides are not
available.

b, Appropriateness and Soundness of Strategy
The control and survey strategy as designed is appropriate for the

present and anticipated problem, which is based on the best available forecast
information. Forecasting is derived from data provided by the FAO Desert



Locust Information Service, Rome, Italy, determinations by independent locust
experis in the field and the Crop Protection Services of Morocco and its
neighbors., Forecasling involves theusc of historical data of previous Desert
Locust outbreaks, including a detailed literature search, long range wcather
forecasting and greenness maps of vegetation development in known breeding
areas as provided by the U.S. Geological Survey from NOAA satecllite imagery.

The control strategy has been jointly developed and agyreed upon by the
Government of Morocco, other donor nations and USRID. It is based on proven
grasshopper/locust control strategies in similar previous programs within the
Near East and Africa, and for grasshopper and other locust control world
wide. Also teken into account are the special terrain features of Morocco
which mabes it distinct from most other nations of the Desert Locust invasion
area. Morocco is bounded on two sides by ldarge water bodies (Atlantic Oceans
and Mediterrancan Sea) which affect low level winds systems, the yuiding force
to Desert iocust migration. The Anti-Atlas and Atlas mountains of southern
Morocco acl at & borrier to the fall and winter northward migrations and
concentrate tor Jocust swarms along their southern slopes. In the spring and
early sunmcr, with the return of warmor weather, the locusts can penetrate
Liis mountain barricr through the Jower mountain passdges and continuae
northward migration to the fortile plains of central Morocco and Mediterranean
coasl. Muoditertanean coastal and offshore winds normally prevent continued
nigration to the Luropean continent.

The strategy is designed to prevent spring migrations to north of the
Atlas mouniains while at the same time prevention of infestations in the
fertile Souss Valley and minimizing crop damage Lo oases Lo the south. The
strategy recognizes that all crop damage cannot be avoided, but attempis to
limit damage to the less productive arcds. Attempts to eliminate all crop
damage would entail movement of the control zone even furiher south into
remote desert areas, losing the advantage of the mountain barrier and
increasing logistics problems and cost.

The strategy is also designed to prevent or at least minimize the escape
of swarms back to the summer breeding areas of the Sahel which then becomes a
source of continued infestation in the fall of 1988 and future years. So, not
only providing protection to the fertile agriculture of Morocco,- the strategy
also provides & large measurc of protection to the nomadic Sahdran tribesmen
and the small Sahelian farmer who could be subject to destructior of grazing
lands and crops. Locusts in the summer breeding areds are likely to spread
out over vasi areas at lower but still economic population levels mppreciably
increasing the problems and costs associates with their control, and more
widespread pesticide application and its associated environmental concerns.

Thoe strategy recognizes that due to the rugged remote and lightly
jnhabited arca to the south of the mountains there is no impediment to
complete elimination of the problem in any one given year. The object is to
protect the fertile agricultural areas of Morocco while whittling away at the
residual population returning to the summer breeding belt, which in turn
reduces the population returning Lo Morocco the following fall and winter,
This strategy of plague provention suggests that continuing intenszive control



efforts on an ever decreasing population can within two or three years
eliminate the present problem. It recognizes that failure of accomplishment
can result in the rapid population buildup to full plague status throuwghout
the 60 plus nation invasion area within a relatively short period and &
projected 7 to 8 years or more of continuous infestation at that level.

The strategy recognizes that for now or the foreseeable future there is
no permanent solution to the problem but, that presently, plague provention is
the mosi feasible mcans of approach.

c. Capabilities of Actors to Implement Strateqy

A)though Morocco has one of the most efficient, besti trained and
equipped Crop Protection Services of the developing nations it is small in
comparison to the prohlem. In their effort the CPS has been supplemented in
large measure through the use of military Forces and personnel from other
governmental agcncies. . However, the problem developed so rapidly that there
was little time to train these supplemental forces in the imricacies of large
scale locust control. Even within the CPS, due the length of time since the
last major Desert Locust oulbreak, there were only very few personnel
available who could adequately relate to the problem and be called upon ta
guide operational planning. Thus it has become both a learning as well as an
operatioria) esperience for most Moroccan participants.

The rapic response of the donor community, though instrumental in
providing tre equipmenti and material necessary to prevent major crop losses,
has to some extent provided further consternation among the Moroccans due a
lack of technical assistance in its operation or use. Howcver, without this
assistance, in spite of the large numbers of personncl and support equipment
recruited from other Moroccan governmeni sources it is likely that the
intensity of the problem would have overwhelined the Moroccan capacity to
effeclively respnnd.

As with any large scase pest control effort utilizing significant
number's of inexperienced personnel there becomes a tendency for overkill
through overapplication or the use of pesticides thal are more toxic than is
necessary. Until now such unfortunate oractices have frequently. occurred,
giver rise to increased environmental hazards as well as increasing overall
control costs.

On the positive side, with the experience they have gained, many of the
Moroccan technicians have now adopted a more rational approach to control,
recognizing the environmental consequences that could ensue, and that the
problem will not evaporate quickly. Except in military circles the necessity
for killing each and every locust appears to be a thing of the past. There is
becomina a recognition that to achieve the project objective of returning the
population to solitarious status through an adhered to plan of action is
superior to the reactive approach initially subscribed. Acknowledging that
the cost of control is high, many personnel are now searching for ways to get
"more bang for the butk".

A



Still, in some sectors @ tactical wilitary approach to control is still
very much in evidence. This includes treatments at inopportunc times of the
day or under conditions in which officacy of operations is either minimal or
non-existent. The proposal to mount & military type ground operation of
several thousand people armed with back-pack sprayers marching through the
countryside spraying hoppers which they run across appears to be a throwback
to control efforts of earlier times. Such efforts in the past have never
proved successful in plague prevention. Also, most pesticides used today are
inappropriate for this type operaticn. If undertaken at the level proposed,
it can be expected to further dilute the numbers of experienced personnel
available for more productive endeavors involving proven efficacious control

techniques.

Thus, a declining rate of return on personnel inputls must be expected
until it is recognized that the prosently practiced state of the art
techniques provide the greatest opportunity for success.

On the poritive side, with respect to wilitary involvement, the use ol
helicopters hat greatly enhanced the efficiency of survey. Farly detection
utilizing military and CPS observers in military helicopters has been o major
faclor in the success in swarm destruction prior Lo reaching the fertile Souss
Valley To reach an equivalent level of efficiency would have required scores
more of Ltechnically Lrained personnel. Sprayer equipped military aircraft
have alse been successful in controlling swarms in areas inaccessible Lo
conventional fixed wing aircraft.

Althouuh in the beginning ma'y of the Moroccan personnel on the program
werc forced to gain cxperience through trial and error, this experience should
begin to pay more and more dividends in the future as they grow towards self
reliance. For the near futurc, however, technicel assistance remains a
necessity and a desired donor contribution.

3. Technical Analysis of Airplanes:

Large Cateocory Rircraft

Large Aircraft are selected for remole areas requiring long range
distances. The average larye aircraft will carry between 7570 to 11, 3%5
liters (2000 to 3000 gallons) of pesticide. Application swath runs should be
30 to 45 kilometers lon3 (17 to 24 nautical miles) and ferry distance
capability up to 1706 kilometers (922 nautical miles) round trip non-stop
flight and deliver a full pesticide load.

a. Electronic Guidance

Large category aircraft must be eguipped with Loran "C" where acceptable
coverage and signal strength is available on the Omega Navigation System
modified with the 211 agriculture grid software Lo improve accuracy from 1 1/2
miles to one=half (1/2) mile accuracy.



Lory spray runs cannot be ground marked over long distances consistently
without multiple distraction to the flight crew.

Some Items to be Considered when Sclecting Airc -°t Types

— Speed of Aircraft - Performance Over Rugged
-~  Effective Swalh Width Terrain at all Altitudes
-~ Useful Pay load - Overall Production
—  Fuel Capacity and Ferry Capability to Finish the Job
Distance Capabilitly During the Window of
~  Maneuverability at Average Opportunity
Loaded Wighis Runway Length and Width
-~ Performance al Above 1524 Requirements of the Type
Meters (5000 FT) Elevatlion of Aircraft Including
-  Type of Fuel Available Taxiway and Ramp
Size of Arca(s) to be Treated. Sirenuth.

Minimum Size treoaiment area guidelines are listed ot 50,000 hectlares.
One unit block does not require the immediale contracling of a large
four-engine aircraft to disperse approximately 29,228 liters (7722 gallons)
“insecticide. One model will treal the area with 2.6 loads. The situalion
would probatly not be an emergency unless multiple sized 50,000 hectare dreds
could be clocked in for efficient use of high speed aircraft.

The following is an example of pour judgment in the use of ‘large aircraft.

—  Treatment area 5 kilometers (3.1 statute miles) long. Aircraf. speed 187
knots (215 MPh). The total hectdre area infested or liters carried are
unknown. .

—  One swath run takes 52 seconds treating, and 2 minute turns at each end
turn-around or by cireling back to the original starting point to spray
the area in one direction.

—  Properly calibrated the aircraft will use more liters of fuel than liters
of pesticide. Fuel consumption is about 1609 liters/h. (425 gallons) per
hour. Only aboul 2923 liters (772 gallons) of pesticide will be necded
to treatl the area.

- Seasonal progrem plans can be projecled on potential insect activity.
Disastrous threal usually allows some lead time for acquiring large
aircrafl if necessary. Many times in the exanple above four medium
aircraft will control 5000 hectares (12,355 acres) of locustis and be
flexible to split into pairs Lo work separate smaller areas.

Cost Justificalion

Large aircraft contracting costs are expected to be high. The unexpecled
costs are the added "Operational Assurance Factor” that if it taxes 2
aircraft under ideal weather, high production and no breakdowns. It takes
three aircraft to be assured of always having two fully operational aircraft
in the United States.
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-~ Overseas operations takes 4 large aircraft to operdle two aircraft Lo be
assured of meeting the biological timing of the insect;

~  Large aircraft on site in Africa contracts can cost approximalely onc
million dollars mobilization on site emergency on site costs.

-~  Important decisions must come from professional program planners and an
entomologist to be certain the size aircraft selected are compatible with
the terrain. Infestation and field support before a "quick fix" solution
is suggested. .

Medium Size Aircraft

—  Medium sized aircraft should probably be classed on the familiar ayres
turbo thrush, grumman turbine powercd AG-CAT, and the snow air tractor.

—  The above aircraft are high performance single engine spray aircraft
capatle of working in higher and morc rugged terrain than small low
powered aircraft. The turbine maneuverability in narrow confines of
ama)]l mountain wadis are more successful at controlling the locust in
Morocco than large aircraft can expect to accomplish.

—  Turbine powered aircraft are considered mor¢ reliable than'piston powered
with much better high altitude performence.

- Jet "A" fuel is available throughout Africa, in addition, the logistics
of 60 weight 0il is not necessary as with piston engines.

—  Fuel consumption is 151.4 liters/hour (40 gallons/h) Jet "A".

— All contract thrush turbine aircraft must be equipped with long range
internal wing tanks of 117.5 to 863 liters (190 to 228 gallons) fuel
capacity. Original standacd fuel capacity of only 401 liters (106

gallon:) in the early models is not acceplable on African aerial
contracts.

For all locust control aircraft long range fuel must be required for
medium aircraft, and should be required for small aircraft if their power
and design permits the modifications.

—  Turbine powered aircraft have much more:
load carrying capability than piston powered models;

capable of carrying above average pesticide and fuel loads; and

40 km/hour (22 knots/hour - 25 MPh) higher operating speed.

bt
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Turbine powered aircraft available from factory by order:
- fAyres Thrush

- Air Tractor (Snow)

-  Schweizer AG-CAT (Grumman)

Small Size Aircraft

Small aircraft most familiar are the Cessna 1888 models and Piper Pawnee
PA-36 series.
—  Small fuel supply limits ferry distance aircraft work from the base of

operations.

—~  Heclares Lreated per hour are less than more powerful aircrafl.

- Used over flet to slightly rolling torrain af lower levels above sed
level.

- Capable of operating off un-improved airstrips with agile maneuverability
at lower clevalions above sea level.

Helicopter Use

-  Helicopters can be used for aerial observation and survey.

- ferial communications air to air, air to ground and re'ay betlween ground
units in the field and to the airstrip base.

- Monitoring weather conditions and affect on the spray coverage.
- Distribution of spray dye cards before area treatment.

—  Recover dye cards after area treated to check coverage and make
hopper/locust kill checks to determine spraying results.

- During monitoring of acrial vperation, observe spray fixed wing or rotor
wing during turns for leaking spray systems.

~  Make excellent small area search and spol spraycr, as they require only
small opening "heliports" selected near the worksite.

—  Weather decisions when to start and when to stop.

Commuriicatiorns

~ Hand held progranmable radios for communication from the ground field
observer team leader to the treatment aircraft on VHF aircrafi
frequencies.

- Monitoring treatmeni area weather conditions and report information to
the aircraft base. Using long range such as H.F. freguency.

\z\Q



-~  Monitoring spray covoerayu and by radio communication to the pilol suciy @
drift, loss of pesticide, high temperatures or wind.

~  Assist pilots in Jocating locust boundaty changes.

- Monitor aerial operation - report systom leaks, symptoms of calibration
problems to the pilot and airport base if possible.

Request for C-130 Retrofitl Large Aircraft Category

The Morocco Air Forve owns two hercules C-130 aircraft. The U.S.
Government Agency for International Assistance was requested to furnish spray
equipment retrofit for the C-130 for laryge stale spray opurations against the
african locust. USAID equipment specialists responded with an evaluation of#
the model and series C-i30 and feasibility of installing specific dispersal !
configurations.

- Recommenzaticrns for equipment installution are:

Engincering specifications approved to mount spray lines and end booms on
winge, anc

Install onboard 3885 liter (1000 gallon) tank or up to four tanks
connected together cross—flow operated from central control unit position

with powor to spray pumps.

Priority for this assistance has nol been made since the need for large
aircraft has not been established.

Helicoplers Bell 205 A Mudel Retrofit

Morocco airforce request spray systems to be installed in 10 (ten) Bell
205 A helicoplers.

The most common approved spray sysiems are available on order from
Simplex Company. The standard 378 liter (100 gallon per minute) standard
configuration carn be ordered wilh a sugyested positive geared displacement 60
liter (16 gallon) maximun per minute pump powered by a high torgque low RPM
(Revolutions Per Minute) electric motor for ULV (Ultra Low Volume) locust
spray operations.

The model No. 7000 onboard spray tank considered is mounted in the main
cargo area behind the pilot cockpit section.

—  The unit was recommended for maintaining the open clearance between the
landing skidts and higher mounting of the spray booms avoidirg damage from
rough surface, rocks and low desert vegetation,



Dispersal Electric, Wind and Hydraulic Devices

Requests by most african loctust areas are for the spinnina electric or

wind driven dispersing devices producing actual or theoretical desired
droplet sizes.

Speed of the aircraft shearing effect, humidity and temperature, wind an!
pesticide formula characteristics combine to influence the final result.

The U.S. Department of Agriculture use the fiexibility of the tee-jetl
flat fan. Canada, England, Europe use spinning devices with flat fan and
cone orifice diaphram nozzles. The majority USA private AG-avialion sector
use combinalions of all the above

Exception

—  Carbary] Scvin- ofl formnulaticns do not maintain calibration when
disporsed through caged spinning screens or mosh sleoves eote. Over
agitation of the material causes thickening and plugging.

- Flal fan noceslos larger than used for ULV malathion with slotied scroeens
in each nocele must replace the 50 mesh size standard screcn.

- Helicopter spray systems estimated costs:

Mode ho. 7000 = $20,600

Electric Beecomist-Spinning at $1100.00 each -

6 units/aircraft = 6,600

Electric Micronaire-Spinning at $1190.00 each -

6 units/aircraft = 7,140

Estimated crating each unit for shippiny 75
Estimated $300,000.00 for 10 units including shipping $34,415

Sevin 4-0i) Miring Tanks

The Rhone—Poulenc Aurochemie, Lyon, France representatives agree the
product must be circuiated thoroughly before loaded into the spray aircraft
Ltank.

Self conlained two wheel trailers carry permaneni. mounted tanks,
Engine and pump with 2 inch quick no drip disconnocel hose is used el each

aircraft loading site.

- Critical Items:

Barrels must be rolled 90 mcter Lo mix sediment from stiorage.


http:300,000.00

Formula musi be mixed at recommended rate for specific projecu.
Formulat on must be circulated for comploete mixing, and only {hen.
Load the aircraft.

Equip aircraft and calibrate with stainless steel flat fan tve-jet
series recommended for speed of aircraft,
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To:

From:

R. Thompson, PDO

P. Howley, ACO

A‘tached is the procurement schedule for the Locust Control Project.
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Procurement Plan Pesticldoes
Issuance of PIO/C's

Flying Sorvices 2 pages)
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Competitive Proc
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Aitlachment 1.

April 11, 1988

MEMORANDUI,
TO: RThompson, PDO
FROM: PHowley, Contracting Officer

SUBJECT: Procurcment Plan Peslicides

For projoct procurement, with sufficient leadtime, GSA can procure the
posticices neednd under its agreencnt with AIL and under its delegation of
authority for cdirected procurement.

The pesticides should be procurca as soon as possible so that we can gain the
tromendous savings of shipping by boat versus by air. It costs about 8 or 9
Limes more to ship by air. These savings could be then used. for other
procurcment . If not tiw Mission Director has authority to  approve
non-conpoilitive procurement based upon FAR 6.302-2 (Unwsual and Compelling
Urgency or 6.302-1 (Only one responsible source or nol other supplics or
services will salisfy agency requiremenis.) for any {future procurements.)



Altachment 2.

April 13, 1986

MEMORANDUM
To: RThompson, PDO
From; PHowley

Subject:
pesticides and equipment.

The issuance of the PIO/C's for malathion arc
SER/OP/COMS. A)1 they need Lo issue a PIO/C
any conditions or instructions thal the Missiy
these i1tems of the locust prograii.

We possibly necd tn add'specifications‘

2/Cls for:

e made by ﬁ;

the faceshoot plus™
include regarding

You must be aware .that PIO/C's will not be issued without the fundiny
obligation and appraval of the PP.
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Attachment 4,

April 11, 1988

MEMORANDUM
TO: RThompson
FROM: PHowley Contracting Officer

SUBJECT: Waivers

AIF SERVICES CONTRACT

The original contract has been procured non-competitively using the waiver
pfuthority of OFDAR. The follow-up contract will have to be waived using the
Mission Directors' authority under FAR 6.302-2, (Unusual and compelling
urgency.) A justification will have to be prepared that will allow
non—competitive procurement., It appears that approval can be made quite
easily due to the nature of this project.

PEST.C . ¢

|7

in the case of malathion and carbaryl waivers of competition can be prepared
based upon FAR 6.302.1 - only one responsible source and other supplices or
services will satisfy agency requirements. GSA will procure for USAID with
sufficient lead time.

EQUIPMENT

The major equipment can be procured under the OFDA procurement umbrella: A
schedule for the procurement of other equipment can be made and purchased
through the GSA because of adequate leadtime. .

TECHNICAL ASSISTARCE

The Mission can procure the technical services it needs through a PASA, IQC
contract a Personal Services Contract or a “buyin" contract. It appears to me
that a PASA contract with the Department of Agriculture Forest Service would
be the most practical since the Depariment of Agriculture would have access
to all the different skills needed. It is also easier to guarantec the same
individuals would be available to return to Morocco. (The Mission will have
to prepare a waiver of OMB Circular 76)

"i}






Attachmenl 5.

SAMPLE FORMAT NON-COMPETITIVE JUSTIFIiCATION

TO: Director
From: Project Officer
Subject: Justification for other than full and open compelition
(a) Each justification shall contain information to justify the use of a
specific ai 'hority cited. As a minimum, each justification shall include the
following informatiorn.

(1) nature and description of project

(2) 8 descripfion of the services the agency neceds

(3) citation of the authority permitting negotiated procuremant

(%) demonstrate the unique qualifications or the nature of the
acquisition, requires the use of the authority cited,

(5) show exemption to Commerce Business duily as reguired by
sut—part 5.2 of the Federal Acquisition Reyulations and, if
not, which exception under 5.202 applics.

(6) a realistic cost estimate should be drafted

(7) show how the technical package is not suitable for competition

(R) each justification shall have & contracting officer
certification that the justificetion is accurate and complete
{o the best of the contracting officer's knowledge and belief.

NOTE: Each justification shall be prepdared by the project officer and will

include supporting data and the rationale for other than fall and
open competition which will form the basis for the justification.

&
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Attachment 5.

SAMPLE OF JUSTIFICATION

TO: Director Charles Johnson
From: RStryker/ADO

Subject: PIO/T
Project 608-0196
Locust Control, OMB CIRCULAR A-76 Exemplion

Problen . Your approval of an excenption to OMB Circular A-76 is reguired to
perinit USAID/Morocco to oblain the services of the Depariment of Ajriculiure
Forestry Service to essist the Government of Morocco Lo conducl the Locust
Conirol Project. '

Backygrount
1. What is problem
2. Key components
3. Why activities appropriately implemented in the public sector

Discussion and Justification.
1. Show how public sector has repository of talent
2. Show timeliness of talent necded
3. Necessity for multiple trips to meet semi-annual program
4. Short notice and availability
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Attechment 7,

April 11, 1988

MEMORANDUM
TO: RThompson, A/DIR
FROM: PHowley, Contracting Officer

SUBJECT: Ccmpetitive Procurement Locust Project

Normal competitive procuremeni dverages from € Lo 12 wonths From the issuance
of the P10/T until the contrezt is executed and contractor personne) arc in
country. The Locust Project cannot be considered norimal procurement duc to
the uncertainty of the locust infestation. "The urgency of the air services
and pesticides make it impossible to plan on a long-term basis.

What was Lhought Lo be a yearly occurrence now appears to be semi-annually.
It makes procurcment planning difiicult if not impossiole if normal procedures
were undertaken. .

. The immediacy of the problem lends itself to quick and responsive actior

This can only be taken if the Mission has the latitude to procure mater.als
and services quickly. The exception in the FAR Regulation Part 6 (unust. .l and
compelling urgency) can be invoked by the Mission Director in his/her cacacity
as the head of the procuring activity. For purchases under # 100,000 the
AIDAR exception can be used.



Attachment €.

SUBJECT: Notes of telecon

A/8/88

Per telecon with C. Siegel OFDA has negoatiated a ten month contract with
Altair for flying services from March 24 throcgh January 1989, The contract
has a hjatus of 2 monih, There will be an average of 50 hours per month
during the peak with « minimum of 275 flyimg hours in the contract. The
contract can br amended if need be.

I am not sure at this time what part of the contract will be nicked up by OFDA
and what portion is going to be picked up USAID when the project p:=per is
approved.

Spray Eguipnient

As stated earlier this equipment is contingent upon Simplex notl receiving
contract fron the Forestry Department. If they are not successful, we shouid
then request OFDA procure this eguipment non-competlitively under their
deleyated authority.

It should be noted that some training will be necessary to install this
equipment. It is therefore suaggested that a personal services contract be
negotiated for an individual to come to Morocco for about three (3) weeks to
instruct in the installation and calibration of these systcows.

Technical Services

It now appears that instead of using a Participating Agency Service Agreement
(PASA), the services of the project coordinator, logistics specialist,
entomologist, health and public safety specialist and spray/calibration
specialist may be procured under porsonal sorvices contracts. This way
candidates can bt lucated that can fit into the schedule with requisite skills,
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Pyrotechnics for Signalling Aircraft during Locust Spraying Operations
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Ms, Janet Ballantyne, USAID

1. There are two types of devices which would be wuseful ({n signalling
aircraft during locust-spraying operations: hand held/fired flares to notify
the pilot of the general location of the infested area and smoke grenades/pots

to delineate the parameters of the infested area. .

4
2. All of these devices are stocked by the U.S. Army and are available
through military precurement chanmels. Some of these deavices or similar ones
should be available commercially. The specific data for requesting this
materiz]l through military channels and approaimate costs are provided for your
{nforzwation at enclosure.

3. As with any type of pyrotechnic, those wmentioned above can be dangerous
and wust be :handled with care. There are certain meth@ds and safety
requitements that should be taught prior to their nse.. 1f you order these
{tems, request any publications pertinent to each one.

4, Recommend you use a flare to gain the attention of the pilot (as long as
he has been informed to fly a certain area and 1look for this signal) and a
snoke grenade for back-up. Visual siguals must be predetermined between pilot
and ground control. A second flare or smoke grenade of a different color
could be used to alert the markers to {initiate the smoke to designate the
parameters for spraying (which exact signal will depend on the size of the
area and type of area, e.g., Goes the wmarker have viszual contact wvith the
ground controller?). Recomnend smokc pots for delinezating the area for
spraying, however, accessibility to the area is important since the M5 smoke
pot weighs approximately 30 lbs. For areas which require extensive walking to
place markers, several smoke grenades could easily be carried (each grenade
weighs about two lbs.). ’
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TYPE

M1L26A1-SIGNAL,
ILLUMIRATION
GROUND, RED STAR
PARACHUTE

M127A1-SIGNAL,
ILLUMINATION
GROUND, WHITE
STAR PARACHUTE

MB HC SMOKE
GRENADE

M18 SMOKE GRENADE
GREEh

~RED
VIOLET
YELLOW

M5 - SMOKE POT,
GROUND W/HC

SMOYE MIXTURE &
IGNITING DEVICE

NSN1

1370-00-629-2336

1370-00~753-1859

1330-00-219-8511

1330-00-289-8851

1330-00-289-6852

*1330-00-289-6853

1330-00-289-6854

1365-00-598-5207

1. National Stock Number
2. Dcpartment of Defense Document Identification Code

3. Ordered by case - 36 per case
4, Ordered by case - 16 per case

DODIC

1370-L311

1370-L312

1330-G930

1330-G940

1330-GY50
1330-G955
1330-G945

1365-K866

COST

$28.463

$26.513

$12.184

$13,9264

414,254
$14.05%
$13.754

$138.00

5. For smoke pots which last longer than 20 wminutes,

usually required.

It i{s also possible to

make your own smoke pots.

Enclosure 1

buy fuel

thickening

RENATLY

Best fer ind :
signailing ¢! {-
lot (last 10-.0
seconds)

Could be used to
signal those
marking the azrea,
once pilot has
confirmed he 1is
prepared to spray

11/2te 21/2 &

re
rinutes of smoke"

1tol 1/2 min-
utersof smoke

Best to de’ine~
ate area; .asts
10 to 20 cins.”

fuel mixture 1is
compounds and



ANNEX G,

MAP OF AFFECTED AREAS



ANNEX H.

MAP OF CONTROL STRATEGY
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ANNEX I.

STATEMENTS OF WORK FOR TECHNICAL ASSISTANCE



[.OGISTICS SUPPORT SPECIALIST

Statement of Work:

1. General: The logistical spccialist supports the U.S. aircraft spray
operations (lwo Turbo Thrush) by identifying and communicating daily aircraf’
operational needs to the GOM ground support crews. The specialist also
monitors the aircraft contract on behalf of USAID and ensures that obligations
of the contract are fulfilled. In this context the specialist will work

within the context of a GOM command post specially organized for locust

control operations and will be assigned Lo an oper tional base in the field
such as Guelmin in the southern Morocco. The spec ilist will be reguired to
communicate with both civilian and military person 1 where aircraft are baseds#

2. Specific:

- Fstablish a deily schedule in conceri with pi! GO authorities, and
GOM ground support crews that identifies and . for timely
operational requirements to aircrafi, principa! refueling,
pesticide delivery and loading, and maintenance reraft,

- Cevelop working relationship with GOM authoritic nat
insures appropriate logistical support in coordir. Jnor

aircrafi reguirements.
- Assist pilots and GOM mechanics to service aircraft as needed.

- Maintain contact with spare parts suppliers in U.S. or elsewhere (spare
parts for both aircraft and spray systems) and order parts as necessary.

- Participate in daily briefings for pilots provided by GOM in order to
determine safe conditions for treaiment as well as fuel and pesticide

requirements.

- Monitor obligations of aircraft contract with AID, and report on
performance and constraints to USAID/Rabat al least twice/week.

- Monitor consumptlion of pesticide Tor Turbo Thrush aircraft and disposal
of empty pesticide containers,

- Other similar duties as assigned by USAID/Rabat.

- Assist as needed with field spray operations and monitor spraying
effectiveness.

- Six day work week is required.
3. Qualificstions: Field operations experience and knowledye of a similar

naturc cesired. Field experience in Morocco is highly preferred.  Specialist
must have French and/or Arabic language capability.

)



Budyet in suppori of funding

1. Salary
16 days at $100/day

2. Per Diem ($39/day=lodging and meals)
3. Travel ant ransportalion

round trip Cssa—-Pgadir

plus local transportation

4, FICA (7.5% salary)

5. Miscellaneous

Page 5 of §

U.S. Dollars

1800
819
200

135

446

$3400



COORDINATOR/MANAGER

Statement of Work:

1. General: The Locust Project Coordinator is responsible for the day to day
operations and activities of the U.S.G. supported Locust Control Project
(608-0196). The coordinator will work within the USAID/Morocco's Food and
Agriculture Office in Rabat and will report directly to the USAID Project
Officer. The Coordinator will provide daily liaison between USAID/Morocco,
the GOM Central Command Post (PCC) in Rabat and the ficld operations in

Guelmin.
2., Specific:

—  Fstablish a working relationship with GOM authorities, Logistic Support
Speeialist in Guelmin and USATD/Morocco in order to obtain and communicate
timely inforuwation regarding the various aspects at locust control
activity.

= Maintain contact with other internutional agencies and donors who are
supporting the locust control actlivity.



Budget in support of funding

1, Salary
June 1, 1988 to June 30, 1989

2. Per Diem
Field Trips
15 days al $39/day
3. Travel and Transportation
International
Internal (4 trips Casa-Agadir)
+. FICA (7.50% Salary)

5. Miscellaneous

6. Housing Allowance

U.S. Dollars

22,000

585

2000
500

165
1750

6000

32,700



ANNEX J.

ANPAC ISSUES CABLE
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PROCEDURES MIUET NCT FRODUCI EJUIFMENT AND COMMODITIES
ON TIME. IF IT 2PPEARS TEAT DELAYS ARY LILELY, DAA
NOTEL TZA1 ANE wWOULD TURN TO OYDA FOR ASSISTANCE WIT:
PROCUREMLNT OF EQUIPMENT, COMMODITIES, TRCENICIL
BSSISTANCE, AWD AZRIAL STRAYING SERVICEE. BOYEVER, AT
FRESeAT M1SSION SEOULD FROCEED ON FASIS TEFT PECJECT
WILL Li FUNDELD AND PROCUREMENTS VM/LDE WITEOUT OFDA.
THFRL MAY BE A DIFFERENCE OF OPINION BETWIEN ANF ANT
OFDA ON ItE CONDITIONS UNDEIR WEICE OFDA WOULD FROVID:
PROCUREMENT ASSISTANCE. OF COURSE, OFL: wOULD FROVITE
DISAST:E ASSISTANCE FOLLOSING A DISASTER DECLARATION FEL
AID LANDEOOX & CRITERIA.

€. MAJOF ISSTE AND CONSTRAINT TO IMPLEMENTATION 1§
POSSI:LF TIMING DIFFICULTY IN FAOCUREMENT OF ECUIPMENT,
COMMODITIES, TECENICAL ASSISTANCE AND ALRIAL SFRATINC
SIRVICES. #ITE AN OCTOZER DEADLINE FOFE OK-SITF LOCATION
OF ALL GOODS AND PIRSONKNFL, IT IS ESSENTIAL TZAT £LL
CONTRACTS AND FURCEASES FF EYECUTZD iY SUMMER COF 19E:l.
AT/¢ 15 TEEFTING r FRCCULEMFNT FLAN FOR MISSIOh
CONSITEIF/TION. TEIS FLAN €TOULR -ZELF ANE DETERMIKE
WEITELF OFL: ASSISTANCT VWILL 12 NIEDIT VITE
FKOCURE“ENTE., TEIS PLARN ¥ILL RE SENT IN SEPTEL.

€. ISSUZ sAS EAISED On PROJECT SUSTAINAEILITY AFTER AIT
ASSISTANCE TERMINATES. AS NATUREL Or PRCJECT IS TO
SUPPORT NOREOCCO wITE SUPPLEMENTAL ASSISTANCE ADDRESSIKG
A% EPISODIC, TIME-LIMITED I'RCELEt, AND AS TBE MOROCCIN.
CROP PPOTECTION CONTRO. DIVISION IS VERY WELL OPERATED
IN NOEMAL CIFCUMSTANCZES, SUSTAINAEILITY IS NOT

CONSIDEREL AN ISSUE. FP TECENICAL/INSTITUTIONAL
ANALYSIS SEOULD VEIRITY TEIS OESIEVAIION.

7. ToI YOLLONING CONCERNS AND GUIDANCE INDICATE TOPIC
APELS TEAT SEOULD ri ADDRESSED IN PP.

—~—— k. PP NZEDS TO INCLUDE A FYULL ENVIRONMENTAL
ASSESSMENT AND A FULL INSTITUTIONAL AND TECENICAL
ANALYSIS. ¢ PF I'C:S NOT NFEL TO INCLUDE 2 FULL
FCONOMIC/FINANCILL AKALYSIS OR £ SOCILL SOUNDNESS
ANALISIS. GO#EVREK, TEE MAGNITULE OF RIS: FROM LOCUSTS
AND FOTENTIEL SEVINGS SEOULD FI SEOsN ILLUSTRATIVELY.
SOCIAL GROUPS ¥FFzCTED BY PROJECT SEQULD BE POINTED OJT
£S5 TARGEZTED BINEFICIARIES OF ACTIVITILS,

--- t, YF SEOULD INCLUDE A EFIEF DESCRIPTION OF TEE
O 10CUST EMERGENZY FROJECT OF 1937 AND SEOs EO¥ TEE
PROPOSED LOCU:% CONT2OL PROJECT WILL UTILIZE TEE
EXPERIENCE GAINED ANI LESSONS LEARNED FEOM TELT

EXPERIENCE.
—- . PF SEZULL DFSCRIEE TEE SYSTEM 2Y WEICE PROJECT
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XFFORTS W11l BY COORDINATED WIZE TECSE OF OTEEER DONCES,
INCLUDING TEE DUTCE, GERMANS, AND YEC.

=—— D, BUDGETING APPKOAChH 1N PID CONSIDLIKRED
APFROPRIATE IN TBESE CIRCUMSTANCES. FP SBOULD DESCRIER
I SOME DETAIL TEE SPECIFICATIONS FOR EQUIPMENT,
COMMODITIES, AERIAL SPRAYING AND TECENICAL ASSISTANCE.
¥OFE TIMELY EXECUTICN, FP SEOULT CONTAIN INFO NEEDFL FOR
ALL P10/C‘°S, PI0/1°S, AND ANY WAIVERS., .
-~ 1, MISSION SEOULD IMMEDIATELY PRLFLE: A CN, WITE
ECTE AN ADVICE OF FROGRAM CEANGE AND AN ACTIVITY DATA

SZLET.

E. PPOJECT PAPE: DISIGN TEAN: ANPAC IDENTITIED NEED TO
IYFAND PF DESIGN TEAM TO INCLUDZ FOLLO¥ING EXPERTS -
FLTOMULOGIST, ENVIRONMENTALIST, AERIAL SPRAYING
FLUIFMENT SPeCIALIST, CONTRACTS/PROCUREMENT EXPERT,
SOCILL SCIENTIST #0R INSTITUTIONAL ANALYISIS, AID
ENVIFCNMEKTALIST, AKD DESIGN COORDINATOR/TEAY LEADEE.
TIPST T%0 ARELS OF EXPIKTISE MAY FE COVERED EY ONE
FEFSON. TZROUGE A :UY-IN TO T:EY INTEGRATED PEST
MENLS2%ENT AND INVIPONALNTAL FROTECTION PROJECT
(c25-4142) UNDEE CONTh#CT WITE TEE CONSORTIUM ¥OR
INTEENATICNLL CROF PRCIECTION (CICF) USING PD AND S
FUNLS, MISSION COULD PROCURI SZRVICES OF
FHTOMULOGIST/ENVIRONMENTLALIST, AERIAL SFRATING EQUIPMINT
SPZCILZIST, ANI CONTRACTS/PROCJIREMEINT FZPERT. S&T/AGR
CAN PROVIDL C:E1IFICATION TC AID/v CONTRACTS OFFICE TEAT
ASSISTLNOE WITE FF DrsIGN FI1TS INTO SCCFr OF CICP
FROJ:CT AND TERRRFORF wI1L1L NOT EAVE TO BE COMPZTED.

AID/% wILL PROVIDE AID ENVIRONMINTALIST. MISSION COULD
PROVID:Z TIAM LELDIK AND SOCIAL SCIENTIST. MISSION
SLOULD QUICFTLY TR:irARE FIO/TS ¥OK CICF ASSISTANCE AND
SUBMIT K:QJUEST FCR P AND & FUNLS.

5. LECAUSEZ OF TET URJENT NATURI OF PROJECT AND SEORT
LEAT TIM: RF}OF: PROJECT MUST COMMENCE, TESIGH EFFORT
SEQULT I® TO! FRIORIST. AID/vw WILL MA:TI CONCERTED FUSE
TC ILECUTE CONTRACTS ANL WAIVERS WHEN SUPPLIED NECESSARY
TOCUMINTS, TO BF COXTAINED IN FF. SZULTZ
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ENVIRONMENTAL ASSESSMENT OF THE MOROCCO LOCUST CONTROL PROJECT
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AID
ALIC
cice
CFR
deg
EA
EPA
FAO
ft
gal
GOM
ha
IPM

TUCN

kg

km

1

L/G

L/G PEA

LIST OF ABBREVIATIONS AND DEFINITIONS

U.S. Agency for International Development (Washington)
Arid Lands Information Center, University of Arizona
Consortium for International Crop Protection

U.S. Code of federal Regulations

degree

environmental assessment

U.S. Environmental Protection Agency

Food and Agriculture Organization

foct

gallon (Us)

Government of Morocco

hectare

integrated pest management

International Union for the Conservation of Nature and Natural

Resources
kilogram
kilometer
liters

locust/grasshopper

Programmatic Environmental Assessment for Locust and Grasshopper

Control in Africa and Asia (TAMS/CICP, 1988)
meter

minute

milliliter

millimeter

v



MOPH

PEA
PPS

uLv

u.s.
USAID
USG

waddi

WHO

Ministry of Public Health

north

Programmatic Environmental Assessment
Plant Protection Service

ultra-low volume application of pesticide - less than 2 liters
per hectare

United States of America

AID Mission to Morocco
Government of the United States
west

intermittent <tream bed

korid Health Organization



1.0 EXEéUTIVE SUMMARY

USAID/Morocco intends to develop and implement a project to provide
programmatic assistance on an urgent basis to the Kingdom of Morocco's Desert
Locust Control Campaign. USAID's assistance will be in the form of a
comprehensive package of commodities and services which will aid the
Government of Morocco (GOM) in meeting the demands of the immediate crisis as
well as strengthen its institutional capacity to maintain longer term control
of the locust outbreak. (Section 4.1).

This environmental assessment (EA) was prepared as a critical element of the
project design, in compliance with AID's environmental procedures at 22 CFR
216. The EA identifies and analyzes the environmental and health/safety
issues specific to the proposed project. The Programmatic Environmental
Assessment (PEA) of Locust and Grasshopper Control in Africa and Asia
(TAMS/CICP, 1988) forms the technical basis for the findings and
recommendations of this EA, including a determination of the scope of the
technical and policy issues to be examined in assessing the environmental
impacts of large-scale use of insecticides for control ¢? Tocusts in Morocco.
(Sections 2.0 and 3.0).

The preferred alternative among the candidate technical approaches was
determined to be chemical (insecticide) control in the context of a judicious
and well-managed application program. (Section 4.3).

Morocco has a rich and diverse flora and fauna. There are a number of legally
protected nature reserves and/or ecologically sensitive areas in the locust
infestation zone, which must receive special consideration in the
decision-making process leading to treatment for locusts. (Section 4.4).

The following insecticides are provisionally approved for AID-funded
procurement and/or use in the Morocco locust control program, subject to the
final findings of the Locust/Grasshopper PEA: carbaryl, malathion,
fenitrothion (use only), bendiocarb, chlorpyrifos, lambda-cyhalothrin, and
tralomethrin. (Section 5.1).

The GOM has in place a strong institutional structure for managing the locust
control program, the effectiveness of which could be enhanced by interaction
with expert counterparts through the provision of specialized technical
assistance. (Section 5.9).

Required environmental mitigation measures under the project include provision
of specialized technical expertise in the areas of pre- and post-treatment
environmental monitoring, pesticide marn~jement and health/safety. Health and
safety related commodities to be provided include protective clothing and
equipment and test kits for monitoring worker erposure to insecticides. Other
critical mitigation measures include special procedures for locust control in
ecologically sensitive areas, and disposal of empty insecticide drums.
(Section 7.0 and Appendix B).
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2.0 APPLICABLE ENVIRONMENTAL PROCEDURES AND PURPOSE OF ASSESSMENT

The Morocco Locust Control Project will provide technical assistance,
aerial application services, commodities, equipment and insecticides to assist
the GOM in controlling the current series of severe desert locust outbreaks
and in preventing or minimizing attendant crop damaane due to locust
infestations. Given that a significant amount of the technical assistance and
commodities to be provided under the project are related to the mitigation of
potential adverse environmental impacts of both this project and in GOM's
overall locust control program, the findings of this environmental assessment
are an important element of the project design. This environmental assessment
was prepared on site at USAID/Morocco as an element of the overall locust
control project design during March-April 1988. Due to the unexpected major
locust outbreak in Morocco during tnis time, the project design and
authorization prccess was accelerated in order to allow timely response to the
crisis. To gather information for the environmental assessment, the Locust
Control project design team conducted extensive interviews of COM officials in
charge of the national locust contrct effort as well as those responsible for
environmental protection and public health; observed control campaign sites
and ongoing operations; and inspected the facilities of these and related GOM

entities.

2.1 AID ENVIRONMENTAL PROCEDURES

It is AID policy to ensure that the environmental consequences of
AID-financed activities are identified and considered by AID and the host
country prior to a final decision to proceed and that appropriate
environmental safeguards are adopted (AID, 1980). This policy is embodied in
the legal requirements set forth at Title 22 of the Code of Federal
Regulations, Part 216, "A.1.D. Environmental Procedures" (22 CFR 216). The
environmental assessment (EA) for the Morocco Locust Control Project is based
on the requirements of 22 CFR 216. In view of the fact that the proposed
project will provide chemical insecticides for locust control, th: EA for this
project also includes (Section 5.0) the analyses required under AID's
pesticide procedures at 22 CFR 216.3(b). The environmental assessment factors
these criteria into the identification, evaluation, analysis, and recommended
mitigation of probable environmental impacts of the proposed project.

2.2 PROGRAMMATIC ENVIRONMENTAL ASSESSMENT FOR LOCUST CONTROL

In early 1987 AID initiated a number of activities related to
implementation of its commitment to the use of environmentally acceptable
pesticides in locust/grasshopper (L/G) control programs in Africa and Asia,
including preparation of a programmatic environmental assessment (PEA) per 22
CFR 216.6(d) of L/G control in Africa and Asia; and staging of a field testing
program to study the efficacy and environmental impacts of certain pesticides
for the control of locusts and grasshoppers in Africa (AID, 1987). Draft
reports resulting from these two activities were available at the time of
preparaticn of tnis EA, and provided the technical background for many of the
findings and recommendations contained herein.
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One of the purposes of a programmatic environmental assessment is to carry out
a scoping process to identify and examine the underlying technical concerns
and environmental issues generic to a particular activity on a regional basis,
thus allowing an environmental assessment of the same activity in an
individual country to focus on the country-specific environmental issues and
impacts which were not evaluated in the PEA. In particular, the Programmatic
Environmental Assessment for Locust and Grasshopper Control in Africa and Asia
(L/G FEA) prepared by TAMS, Inc. and the Consortium for International Crop
Protection (TAMS/CICP, 1988), for AID's Africa and Asia/Near East regional
bureaus serves as the basis for this Morocco-specific EA. Accordingly, the
findings and conclusions of the L/G PEA are incorporated by reference into
this EA, and the PEA will be cited in the text of this document where
appropriate in order to avoid unnecessary duplication of material. It should
be noted that the L/G PLA was in draft final form and under AID review at the
time of preparation of the Morocco Locust Control EA. Given that the
conclusions and recommendations of the PEA are subject to revision as a result
of the revir: process, any changes in the PEA affecting the conclusions of the
Morocco EA will need to be addressed following finalization of the PEA. It is
not anticipated at this time that any of tne principal findings of the Morocco
EA will be substantively affected by the outcome of the L/G PEA review.

The purpose of environmental assessments, whether programmatic or
country-specific, is to provide AID and host country decision makers with a
full discussion of the significant environmental effects of a proposed action
so that the expected benefits of development objectives can be weighed against
any adverse impacts on the human environment. In view of this important
function of environmental assessments, both the L/G PEA and the Morocco Locust
Control EA will be translated into French in order to insure that all GUM
agencies concerned with the locust control effort will have ready access to
the findings, conclusions, and recommendations of these studies.

2.3 GOVERNMENT OF MORGCCO ENVIRONMENTAL/PESTICIDE LEGISLATION

The GOM has promulgated laws and other regulatory instruments for the
protection of air and water quality (including seawater pollution); soil
conservation; wildlife conservation; solid waste disposal; importation, sale,
and use of toric substances; and urban land use planning (ALIC, 1980). There
are apparently no regulations requiring formal environmental review of major
actions, either private or public sector, with the potential for impact on the
environment,

The rules on importation, sale, and use of toxic substances (including
pesticides) consist of a complex web of laws, regulations, and administrative
decrees, many of which date back to the 1920's and '30's and are therefore
clearly outdated from a technical standpoint. Regarding pesticides in
particular, the GO Plant Protection Service (PPS) (which is responsible for
regulating pesticides in Morocco) is currently engaged in a regulatory
development effort to streamline, revise, and update the regulations governing
pesticides (see Section 5.9).
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3.0 SCOPING PROCEDURE

A.1.D. Environmenial Procedures at 22 CFR 216.3(a)(4) describe the
scoping process to be employed in identifying the significant issues related
to a proposed project and determining the scope of the issues to be addressed
in the environmental assessment. Critical elements of the scoping process
include: a determination of the scope and significance of the issues to be
analysed in the EA, and identification of and elimination from detailed study
those issues that are not significant or have been covered by earlier

environmental review.

The process of identifying the technical and policy issues applicable to
control of large scale locust outbreaks which require detailed environmental
review was performed during preparation of the L/G PEA (TAMS/CICP, 1988), and
will not be repeated here. The principal Morocco-specific 1ssues requiring
detailed examination are treated in the pesti~ide use assessment (Section
5.0). Since preparation of this EA occurred during an cngoing emergency
operation, it was not feasible to stage a "scoping session" of the type
normally held for projects with the potential for significant environmental
impacts, due to the fact that most of the GOM personnel responsible for
Morccco's locust control program were traveling heavily or on temporary
assignment to field pests to manage the operation. Therefore, a modified
scoping procedure based on an individual consultative approach was adopted. A
list of kev people contacted in this process is provided in Appendix A.

Meetings to discuss and identify the potential environmental impacts of the
proposed project as well as recommended mitigation actions were held with the
Ministry cf fgriculture Crop Protection Service, Ministry of Public Health
Environmental Heslth Service, and Food and Agriculture Organization Morocco

Country Office.
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4.0 PROJECT DESCRIPTION

4.1 BACKGROUND, GOAL, PURPOSE AND QUTPUTS

4.1.1 Background

For the first time in twenty years, in 1987, desert locusts
(Schistocerca gregoria) entered Morocco, threatening disaster and significant
agricultural losses. Swarms of desert locusts, which had migrated from Chad,
invaded Niger in early summer, 1987. Breeding occurred and a large new
generation was produced. At the same time, locust hatching was apparently
taking place in Northern Mali, Mauritania, and Southern Algeria. In October,
massive swarms of locusts moved northwest across the Sahara on a vast front.
Swarms moved into eastern Morocco where they were first sighted in late

October.

As a consequence of the severity of the influx of locusts and their threat to
agriculture, on November 4, 1987 the Government of Morocco (GOM) requested
that USAID provice emergency assistance. On November 9, 1987, two American
aircraft were moved from Dakar, Senega! to Guelmim, Morocco. A shipment of’
40,000 liters c¢7 malathion insecticide was air-lifted from the United States
to Agadir shortly thereafter. Technical assistance was provided to support
the operation ang assist the GOM to assess the biological aspects of the
locust infestation and advise on spray operations. The USAID aircraft
operation was ascisted by AID-funded ground to air communication radios and
strobe lights. Protective clothing and motor pumps (used to transfer
malathion from barrels to planes) were also provided by USAID. The total
amount of AID support was $650,000. Due to the prediction by entomologists
that the locust threat would repeat itself during October, 1988 and possibly
October, 1989, and due to the GOM's expressed need for further support, a
decision was made to design a longer term bilateral project to assist the GOM
with a locust control strategy. Subsequent to this, Morocco again suffered an
unexpected locust attack of plague proportions. The Mission turned to
AID/Washington for assistance. The emergency is expected to last until the
end of June, 1988. During this period, OFDA will procure for Morocco 100,000
liters of malathion, 183,000 litres of carbaryl, test kits for pesticide
contamination, radios, field marking devices, and 2 turbo thrush aircraft
which began operating March 27 and will continue until the end of the current

emergency.

Indiciations are that the desert locust will return to Morocco in potentially
plague proporticns in October 1988 and create problems until January 1989.
Depending on the success of control procedures, the locust could again return
in March to June 1989, and again in October 1989 and March 1990. There is a
possibility that the locust problem could continue over the next seven to
eight years. The proposed project would address the medium term outlook,
beginning for the October 1988 invasion and allowing flexibility for future
U.S. support for the GOM control efforts over the period until the project's
PACD of September 30, 1990.
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4.1.2 Project Goal, Purpose, and Output

The goal of the proposed Morocco Locust Control Project is to save
agricultural and livestock production from physical destruction in order to
avert enormous monetary losses. The specific purpose of the project is to
assist the GOM in controlling the desert locust. The project will provide
technical assistance, aerial application flight hours, commodities, equipment,
and insecticides to assist the GOM in its locust control program. Based on
the projected strategy, the project will fund the following technical
assistance: a project management coordinator, a logistical operations
specialist, an entomologist/ecologist, a pesticide management and
health/safety specialist, and a spray calibration specialist.

The outputs of the project include: (1) the control and destruction of desert
locust swarms (the number of hectares treated will be programmed at the time
of the infestation and will depend upon the total magnitude of the infestation
as well as the assistance being provided by other donors); (2) the equipping
of GOM heliocopters with insecticide application systems and calibration of
the systems; (3) the training of GOM personnel in the proper management,
handling, and use of locust control insecticides and the provisio: of
pesticide safetv equipment; and (4) the provision of specialized technical
assistance to enhance he GOM's capability to assess the extent of the locust
infestation and to develop and implement an appropriate response.

4.2 OTHER DOKNOR ACTIVITIES

A number of other donors, both bilateral and multilateral, are
assisting the GOM in its locust control program. The bulk of this assistance
is in the form of insecticides and aerial treatment services. Several donors
have provided protective clothing and equipment as well as other commodities
such as vehicles. Only limited amounts of technical assistance have been
provided by donors other than USAID. The proposed project would be the first
and only donor effort to contribute a comprehensive package of commodities and
services to Morocco's locust control program.

4.3 ANALYSIS OF ALTERNATIVES

The L/G PEA (TAMS/CICP, 1988) contains a detailed analysis of five
technical alternatives considered by AID for locust and grasshopper control:

- No action

- Non-chemical control (i.e., mechanical destruction or changes in
cultural practices)

- Biological control
- Chemical control

- Integrated pest management (IPM)
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For each of the technical alternatives, the L/G PEA analysis considered
environmental impact; costs; short, medium, and long-term actions;
effectiveness: training requirements; research requirements; and recommended
environmental mitigations. The alternatives analysis concluded that:

The technical alternatives are theoretical rather than actual. There
are, at the present time, only two alternatives -- that of taking no
action, or of mounting a control effort using chemical control. If
control is chosen, then the technical alternatives really come down to
different approaches within the chemical control operation: either that
of large scale spraying of extensive areas, as was adopted in {the
African grasshopper campaign of] 1986, or more selective spraying of
carefully targeted outbreak areas. The latter presents less
potentially harmful environmental ccnsequences, as well as being the
more cost-effective approach (TAMS/CICP, 1988).

The situation in Morocco warrants a similar conclusion (Section 4.1).
Selective aerial treatment in the context of a well-managed and technically
sound control program is the preferved alternative of the Morocco Locust
Control Project, anc will be the fcocus of this EA.

4.4 AFFECTED ENVIRONMENT

The Fingdom of Morocco lies at the northwest corner of the African
continent, bercered on the north and west by the Mediterranean Sea and the
Atlantic Ocear, respectively, and on the east and south by Algeria and
Mauritania, recrectively. Morocco covers an area of approximately 500,000
square kilometers (193,000 square miles), including the territory of the
former Spanish Sahara, which is claimed andg controlled by Morocco. Morocco is
divided into two distinct topographic regions, the coastal plains in the
northwest, and the mountains and arid plateaus in the east and south. The
fertile coastal plains are separated from the economically poorer arid
plateaus by a series of mountain ranges, including the High Atlas, Middle
Atlas, and Rif Massif systems. The agriculturally rich coastal plains are the
most densely populated and most economically advanced. South and southeast of
the mountain systems, the arid plateaus gradually converge with the Sahars
desert (ALIC, 1980).

4.4.1 Lland Utilization and Agricultural Resources (USAID/Morocco, 1986)

Morocco has an essentially arid or semi-arid climate, with moderate
winters and dry summers. Most of the precipitation occurs between October and
April, with very little rainfall between June and September. Only 8.3 million
hectares (12 percent) of Morocco's 69 million hectares (ha) of land (excluding
the Sahara) have adequate soils and sufficient rainfall for crop production.
Another 41.6 percent of Morocco's land (28.7 million ha) consists of semi-arid
and forest ragions, suitable only for grazing. Between 40 and 50 percent of
the cultivable land receives an erratic rainfall averaging less than 400 mm.
The distribution of rains during the agricultural cycle varies such that

4-3



aggregate production levels fluctuate significantly - at least 35-40 percent
around the long term average.

Nearly 2 million households (40 percent of the labor force) are dependeat on
agriculture, making this sector critical to Morocco. Approximately 51 percent
of the agriculturai households rely on rainfed agriculture (often associated
with animal husbandry); 18 percent depends solely on livestock production; 26
percent depends on irrigated agriculture; and 5 percent depends on forestry
and other miscellaneous activities. Crop production in Morocco is narrowly
focused. In recent years cereals have been planted on approximately half of
the cultivated land (including irrigated land), other crops on 20 percent of
the land, with the remainder lying fallow. Fruits, vegetables, forage crops,
and industrial crops are grown in irrigated regions. Livestock production
represents 36 percent of gross agricultural production. .

4.4.2 Forestry Resources (USAID/Morocco, 1986; ALIC, 198))

Forests cover about 5.2 miilion hectares, 360,000 ha of which is in
plantations and the rest in natural growth. Another 2.6 million ha is coverec
with alfa grass (Stios teracissima). It is estimateg that 2.4 million ha of
forests (31 percen: of the tctai) and 1 million ha of alfa grass (13 percent
of the total) have some prcductive potential. The primary value of the
remaining forest anc grass land is in soil and watershed protection. The main
forest producing areas in Morocco are east of the Rabat-Mohammedia region, the
Middle Atlas anc Rif mountains, and the Gharb Mamora forest near Kenitra.

Alfa grass, which is used primarily for the production of paper and for
forage, grows primarily in the northeastern part of the country.

4.4.3 Parks and Prctected Areas (ALIC, 1980; Drucker, 1987; Duvall, 1988)

Morocco has two established national parks and 13 other nature and/or
wildlife preserves. All protected areas are administered by the Ministry of
Agriculture. Day-to-da, management is the responsibility of the Direction des
Eaux et Forets. None of the existing parks or protected areas currently meet
international standards, but projects with various international organizations
are assisting in the development of national park management plans and
information centers, which should eventually result in some improvement in the
overall situation. Design of any new parks will take international criteria
into account. There are also a number of unprotected wetlanas of biological
importance, mcst of which are on the Atlantic and Mediterranean coasts. An
important excepticn is the series of mountain lakes in the Middle Atlas, only
one of which (Lac Affenourir) is protected. These lakes are permanent, and
are of great importance for migratory and wintering waterfowl. Parks and/or
protected areas that lie within regular desert locust breeding sites and
migration corridors in Morocco are: Khnifiss reserve biologique, Bouarfa
reserve de faune, and Iriki reserve de faune.

4.4.3.1 Khrifiss Reserve Biologigue. This 6,5°C ha reserve is
situated on the southern portion of Morocco's Atlantic coast, 7C km north of
Tarfaya and 120 km south of Tan Tan, in the province of Tarfaya

4-4



(28 deg 00 min N, 12 deg 25 min W). The site, which is an important shore
bird habitat, ronsists of a large brackish lagoon with mudflats, sandy islets,
and saline marshy areas. Military considerations restrict access by aircraft,
and locust control measures in the vicinity of this reserve would be most
likely consist of ground strip spraying for hopper band control.

4.4.3.2 Bouarfa Reserve de Faune. This large reserve (ca 220,000 ha)
is located in eastern Morocco near the Algerian frontier, south of the town of
Bouarfa (32 deg 25 min N, 02 deg 00 min W). This area, which is rich in
saharan wildlife such as the dorcas gazelle and the houbara bustard, is
situated on the Haut Plateau and has varied relief. Locust control in the
vicinity of this reserve will be principally by means of aerial ULV spraying
of insecticides.

4.4.3.3 Iriki Reserve de Faune. Iriki is in southern Morocco near the
Algerian porder (29 deg 50 min N, 05 deg 35 min W), and is comprised of
temporary marshes in the oued Draa valley which are filled by the flood waters
of the oued Draa after heavy rains. The climate is classified as arid .
Saharan, witn less tran 60 mm rain per year. The marshes can be completely ¥
gry for years wnen tnere is no rain. In wet years the area harbors large
numbers of wintering waterfowl and breeding birds. The srea to the west of
the Iriki rezerve is a major breeding area for locusts, and will ungergo
aerial treatment.

4.4.4 Rare end Endancered and/or Migratory Species (ALIC, 1980: Duvall, 1988)

Definitive information on the current status of the flora and fauna of
Morocco is not available. Very little is known about the distribution of
endangereg species within Morocco. The information provided below is based on
best professional judgement. Habitat loss from overgrazing, depletion of
forests, and other non-sustainable vesource use leading to severe ecosystem
degradation is known to be resulting in serious detrimental impacts on
indigenous species, although the exact extent of these changes is
undocumented. Morocco's coastal wetlands along the Mediterranean and the
length of the Atlantic coast are a sensitive and extremely important habitat
and/or flywsy for migrating and wintering waterfowl from Europe, as well as
several indigenous species.

4.6.4.1 Birds. Approximately 131 species of nasserine birds are known
to occur in Morocco, comprised of resident breeders, migrant breegers,
occasicral breecers, winter visitors, and accidental visitors. The species of
birds which occur in the breeding or migrating areas for desert locusts, and
which are ccnsidered to be rare or endangered are as follows: Tawny or Steppe
Eagle (Aguila rapax); Golden Eagle (A. chrysaetos); Griffon Vulture (Gyps
fulvus),; Khite Stork (Ciconia ciconia); Red Kite (Milvus milvus): Bearded
Vulture or Lammergier (Gypaetus barbatusl); Peregrine Falcon (Falco
peregrinus); Houbara Bustard (Chlamydotis undulata); Red-necked Nightjar
(Caprimulucus ruficollis); Dark Chanting Goshawk (Melierax metabates): and
Bald Ibis (Gercrticus eremita).
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4.4.4.2 Mammals. Morocco has 108 species of indigenous mammals,  but
the status of most of species is unknown. A number of these which may occur
In the breeding and migrating areas of the desert locust are considered to be
rare or endangered, including: Insectivores, four species; Rodentia, four
species; carnivora, four species - Ruppel's Sand Fox (Vulpes ruppelli),
Striped Hyaena (Hyaena hyaena), Caracal (Felis caracal), and Cheeta (Acinonyx
jubatus); and Artiodactyla, four species - Dorcas Gazelle (Gazella dorcas),
Cuvier's Gazelle (Gazella cuvieri), Dama Gazelle (Gazella dama), and Barbary

Sheep (Ammotragqus lervia).

4.4.4.3 Plants. The identified species of Morocco's flora, which,
with subspecies, number 4,200 (including 800 endemics) are both rich and
diverse. Factors related to cultivation of marginal lands and severe
overgrazing of almost all available land make it extremely difficlult to
determine the current state of indigenous flora. Some 34 of these species
known at some time to occur in the areac likely to be treated for locusts are
on the current list of rare and endangered Moroccan plant species compiled by
the International Union for tne Conservation of Nature and Natural Resources

(IUCN).
4.4.5 Humzr Population (ALIC, 1980:; USDS, 1986)

The estimated 1984 pcopulation was 22.8 million, with an annual growth
rate of 2.6 percent. Ethnically, the population is 99.1 percent Arab-Berber,
and the urban sector constitutes over 40 percent. Most of the people live
west of tne High Atlas Mountains. All but one of the primary urban centers
with a populaztion of mcre than 100,000 are west of the Atlas, and most of
these are coastai. All of the locust control operations will take place east

of the Atlas mountains.
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5.0 PESTICIDE USE ASSESSMENT

The format and content of this assessment is based on the requirements
of 22 CFR 216.3(b)(1,(i) (AID, 1980). Much of the technical background for
this assessment is available in the L/G PEA (TAMS/CICP, 1988) and in the
report on AID's L/G control pesticide field testing program in Mali (Dynamac,
1988), and will not be repeated here. Citations to these documents will be
made where appropriate, and the reader is referred to them for more detail.

5.1 BASIS FOR SELECTION OF INSECTICIDES FOR LOCUST CONTROL AND U.S.
ENVIRONMENTAL PROTECTION AGENCY REGISTRATION STATUS OF THE SELECTED

INSECTICIDES '

5.1.1 Field Testing Proarams

AID is currently conducting a scientific program to study the efficacy
and environmental imgacts of certain pesticides for the control of locusts and
grasshoppers in Africa (Dynamac, 1988). Rigorous efficacy and environmental
impact fieid tria‘s of eight insecticides have been conducted in Mali, agairst
the Senegaless gc-as:inopper, QOecaieus senecalensis. It is currently planned
under this program to evaluate the same eight pesticides in two additional
countries, against other agrasshopper/locust species. The preliminary phase of
the testing prcoaram consisted of a technical selection process to narrow the
field cf pesticices with potential for use in AID-funded L/G control projects
to a list of candidgate chemicals for which detailed field testing is
considered appropriate. The classes of pesticides from which selections were
made were organophcsphorus compounds, carbamates, and pyrethroids. The
primary criterion for selection was AID's policy that any AID-financed
pesticide for locust/grasshopper control be registered with U.S. EPA and have
a tolerance established for at least one food use (40 CFR 80), or meet the
established acceptable daily intake level and maximum residue level
recommended by the Joint Meeting on Pesticide Residues to the FAO/WHO Codex
Committee on Pesticide Residues. Table 5-1 lists the insecticides selected
for field testing on the basis of this policy requirement, and taking into
consideration potential environmental impacts and efficacy as determined by
literature reviews, balance among the three classes of pesticides to be
evaluated, and product availapility.

Table 5-1. Insecticides Selected for AID Field Testing Program.

Organophosphates Carkbamates Pyrethroids
Malathion Carbary! Lambda-cyhalothrin
Fenitrothion Bendiocarb Tralomethrin
Chlorpyrifos
Diazinon
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The preiiminary conclusions of the testing program based on the results of the
Mali fielg trials snowed all eignht cnemicals to be efficacious against the
Senegalese grasshopper at the rates applied. The findings were inconclusive
regarding effects on beneficial and non-target insects due to shortfalls and
variabilty of test data. No impactc on birds, reptiles, and mammals were
observed. but incomplete residue analysis precluded a full evaluation of the
potential environmental impact of the insecticides. The lack of acute effects
and preliminary evigence of rapid decomposition of the applied insecticides
suggested that single applications in grassland or agricultural areas can be
done safely (Dynamac, 1988).

In a separate study funded by FAD, Pinto, et al. (1988) performed an
environmental assessment of fenitrothion use in the Sudan L/G control program,
incluging efficacy/environmental impact field trials angd residue studies of
aerial ULV application. The results of this study indicated that
fenitrocthicn, when appiiec a* approved dosages according to standard
crotocols, wac effective against the desert locust (Schistocerca gregaria)l.
Significant effects on some nontarget organisms were observed. The assessment
cencluged that more studv of sucn acverse effects is neeged, and that use of ¥
fenitrotnion in | custrgrassnopcer control programs must occur in the centext
¢f weli-manages operaticns in oroer to minimize unavoidatle impacts.

1.2 R rczticrs of the L/G Programmatic Environmental Ascecsment

(241

o~

th

Tne L/G PEA (TAMS/CICP, 1988) evaluated the eight insectricides listed
&bove (among ctrers) for efficacy and environmental soundness in L/G control
based on avaiistle information (which, for the draft PEA, did not include the
fingings of tne Maii or Sudan field tests). The preliminary conclusions of
the L/G PEL recarding use of these eight chemicals in L/G programs are as
follows (TAMS/CICP, 1988):

Carbaryl - Appropriate for both aquatic and terrestrial applications
(but not around pollinating insects)

Diazinon - Use should be conditional on the outcome of a current U.S.
EFA review of certain regisered uses

Fenitrothion - Use with caution in aquatic environments; nct recommended
for terrestrial use (due to toxicity to birds)

Malathion - Use with caution in aquatic environments: appropriate for
terrestrial application

Bendiocarb - Appropriate for aquatic environments: use with caution in
terrestrial application

Chlorpyrifos - Use with caution in both aguatic and terrestrial application

lambda- - Appropriate for terrestrial use; not recommended for aquatic

cyhalothrin environments

Tralomethrin -  Appropriate for terrestrial use, not recommended for

aquatic environments
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5.1.3 Selection of Insecticioes for the Morocco Locust Control Program

To date, the GOM has used the following insecticides in its locust
control program, beginning with the 1987 campaign: malathion ULV, carbaryl 20
percent ULV, fenitrothion ULV, and DDVP (dichlorvos). Of the total amount of
malathion and carbaryl used or to be used by Morocco during both the 1987 and
present camcaigns, AID hes provigea 140,000 1 of malathion ULV and 183,000 1
of carbaryl 20 percent ULV to the GOM under AID emergency procurement
procedures. Tne fenitrothion and DDVP used by the GOM are obtained from other

sources.

Fenitrothion nas not and will not be provided to Morocco by AID, in part due
to the fact that it is manufactured outside of the U.S., thus not meeting
standard source and origin reauirements for AID project assistance. Given
that fenitrcthion maxres up a significant portion of the insecticide routinely
being used bty tne GOM for locust control, it is likely that use of
fenitrothion by the GOM will be "co-mingled" with other AID-funded services
and commodities under the proposed project, e.q., aerial coray services,
twC-way racics. protective clothing and equipment, etc. £s noted anove, the
preiimingry conciusions of the L/G PEA (TAMS/CICP, 1588) recommena against
terrestrial acoiications of fenitrothion due to problems with Gird toxicity.
This i3 ar fcice whicn will receive ciose technical scrutiny during review of
tne draft PEA, due in part to the findings of the Mali ana Suocan field trials,
wnich did nzt ingicets significantly higher environmental risks associated
with ‘ucicicus use cf fenitrothion in locust control appiications. 1In view of
these manzceme~t and technical considerations, this FA provisionally approves
AID assistance tc tne GOM in the aerie] application of fenitrothion, subject
to rescluticr of <he tecnnical issues associated with fenitrothion's
environmental impact. Mitigative actions to be employed in this regard are
gescribed in Section 7.0.

DDVP is an corganophosphate fumigant, which, while effective against locusts as
a contact poison, has limited overall utility and is not cost-effective for
large scale locust control efforts due to its extreme volatility, wnich means
that application leaves virtually no residue. Due to this limitation, and in
consideration of the occupational risks to pesticide handlers associated with
reformulation of technical DDVP (which is acutely toxic) to the 4 percent (by
weight) solution used for aerial treatment, use of this material is not
recommendec for locust control. In addition, on February 29, 1988 U.S. EPA
publishea &n "Initiation of Special Review" action for DDVP based on EPA's
determinaticn that exposure to DDVP from its registered uses (in the U.S.) may
pose an adverse oncogenic risk and inadequate margins of safety for
cholinesterase inhibition and liver effects to exposed individuals. The GOM
has indicated that it has exhausted its stocks of DDVP and plans no further
procurement ¢t this material for use in locust control operations. In any
event, none of the AID-funded aerial spray equipment to be provided under the
proposed project will be employed in application of DDVP. In addition to
human health concerns, there is a technical restriction to the use of
AID-funded eouipment in applying DDVP, since these spray systems will be
designed for ULV application of carbaryl and malathion, and are thus not
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APPENDIX A

PERSONS CONTACTED

Government of Morecco

1. M. Lakhdar
Plant Protection Service
Ministry of Agriculture

2. M. Ben Halima
Plant Protection Service
Ministry of Agriculture

3. Ahmes £1 Harmouchi

Bureau of Pesticices and Registration
Plant Protection Service

Ministryv of Acriculture

4, wohamTzd krcnavt
Bureau of Pecticige: ars Registration
Plart Protection Service
Ministry of Agriculture

6. Or. Faovad Mahjour
Chief, Parasitic Diseases
Division of Epidemicliogy
Ministry of Putlic Health

7. M. Bennouna
Environmer-al Health Service
Minictry of Publi: Health

Other
1. Adel N. Corrzas

Resident Representative

UN Food and Agriculture Organization, Morocco Country Office
2. A. Bouchanine

Programme Qfficer

UN Food and Agriculture Organization, Morocco Country Office
3. John A. Franklin

Area Directeor, Africa
Animal and Plant Health Inspection Service
U.S. Department of Agriculture



APPENDIX B

RECOMMENDED TECHNICAL ASSISTANCE AND COMMODITIES

FOR MITIGATION OF ENVIRONMENTAL AND HEALTH/SAFETY IMPACTS

SOW and Costs for Entomologist/Environmental Monitoring Specialist .

SOW and Coste for Pesticide Management and Health/Safety Specialist.

SOk and Costs fcor Cholinesterase Mon®toring Test Kit Training
Consultant . . . Coe e

Specificaticons arc Zosts for Protective Clothing and Equipment .

Specifications ang Cests for Cholinesterase Monitoring Test Kits
and Accessories. e
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V. ILLUSTRATIVE COSTS®

ITEM AMOUNT
Salary - 70 days € $260/day ~=-emmmmmmmocom e 18,200
Domestic U.S. travel - two RT'S mecmccommmo oL 1,599
International travel - one RT U.S./MOroCCO ——--=mmeommmmmamn o ¢,500
In-country travel

R e e T 1,500
Vehicle rental  —-c-mmmmmmm L 5,000
Per diem

U.S. - 10 days B $120 ~=—mmmmmmm e e 1,200

Morocco - 60 days @ $78/day —-—-—~=--mmcmmmmmme e 4,680
Miscellaneous

FICA @ 7.5 percent Salary —---—mmmmmm e 1,3€E
DBA @ $2.57/100 salary omemmm e 468
Suppiies anc EQUIDMETNT  memmmmm oo oo e o e e 1,000
SUBTCTE]  mmmmm e e e 537,673
CONtINGeNnCY  mmm s e e e e e 1,587
TOTAL e m o e e e e 39,000

*This budget is for services during a single campaign. Line items should be
adjusted accordinaiy for estimating the total life of project cost of
entomological/environmental monitoring services for multiple campaigns.
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V.  ILLUSTRATIVE COSTS®

ITEM AMOUNT
Salary - 30 days @ $260/day —--==-mm=mmmmmm e 7,800
Domestic U.S. travel - one RT Rashington —-—-eeceoomoooo oo 750
Internatioral travel - one RT U.S./MOrocco ----- e ittt 2,500
In-country travel

AT e e el 1,000

Vehicle rental  mooommmmm . 3,000
Per diem
Hashington - 2 days @ $117/day ~---oomommmmmmmmo L 234

Morocco - 33 days @ $78/d8y —-=-om-mmmmmmmm e 2,574
Miscellaneous

FICA B 7.5 percent $alary ee—ooeemommmm oo 585
DBA @ S2.57/100 $81ary —emmeomom e L 200
SUDDTIES @RC E2UiDmErT  m oo oo 1,000
SUBEC 8 mm e e . 19.643
CONtiNGeNCY  m e 1,357
TOTAL  memmeee o e e e 21,000

*This budget is for services during a single campaign. Line items should be

adjusted accoragingly for estimating the total life of project cost of
health and safety services for multiple campaigns.
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STATEMENT OF COMMODITY REQUIREMENTS, SPECIFICATIONS AND COSTS
CLOTHING AND PERSONAL PROTECTIVE EQUIPMENT FOR
LOCUST CONTROL FIELD WORKERS HANDLING PESTICIDES

I. OBJECTIVE

The objective of this procurement is to provide the Government of Morocco
Plant Protection Service with appropriate protective clothing and equipment
for use by workers exposed to pesticides in the course of the locust control
effort. This equipment is intended for use by workers at risk ague to high
and/or long-term expcsures, i.e., formulators, aircraft loading and service
crews, mist biower operators, e:c.

IT. SPECIFICLTIONS
A. Heaz/Eye Protection

- Haro hat of a general industrial occupational standard,
acjustable size, international orange or other high-visibility
color;

- Swing-gown full face visor attached to hard hat, clear, chemical
resistant plastic, for splash hazard protection.

B. Respiratory Protection

- U.S. Mining Safety Administration "Comfo Flo 11" respirator or
equivalent, with organic vapor cartridges;
- Replacement cartridges for above.

C. Clothing

- Long sleeved heavy-duty serviceable coverall, tightly woven
chemical and fire resistant fabric, international orange or other
highly visible color, size medium:

- Elbow-length gauntlet-type work gloves, chemical-resistant
(neoprene or natural) rubber, unlined, size medium;

- Knee-high work boots, chemical-resistant (neoprene or natural)
rubber, steel toe, untined, size medium.

ITI. QUANTITIES AND ILLUSTRATIVE COSTS

The quantities presented below are preliminary recommendations based on
an estimate of the GOM's actual needs, taking into account contributions
to-date from other donors.



ITEM AMOUNT

Head/Eye Protection - 200 units @ $50 ~~-mmmmmomomo oo 1,000

Respiratory Protection - 200 units €@ $50 ==c-ccmemmooomooooo 1,000

Repiacement cartridges - 1,000 units @ $2 —ccomeomomoooo___ 2.,00¢C

Clothing - 200 complete sets @ $150 —--wommoomooooooo 30,000

Shipping and handling - 10,000 1bs @ $1.00/1b —-cecmcccmmmoooo 10,000

TOT AL me oo e e 44,000
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STATEMENT OF COMMODITY REQUIREMENTS, SPECIFICATIONS. AND COSTS

CHOLINESTERASE MONITORING TEST KITS

Obiective: The obiective of this procurement iz to provige the Government of
Morocco (GOM) Ministry of Public Health (MOPH) with an instrument for the
measurement of whole-blood cholinesterase levels in workers exposed to
pesticides in the course of the GOM lorust control program. The instrument to
be employed is available in self-contained kit form for use under field
conditions by technicians with minimal training. The use of this kit will
allow the MOPH to screen workers for cumuiative intoxication with
cholinesterase-inhibiting pesticides (organo-phosphates and carbamates) and

thus prevent potential cases of chronic pesticide poisoning.

Manufacturer: See attached literature.
Suprclier: See attached literature.

Scecifications: See attacned literature.

tems ard Quznvities to be Procured, with Illustra+ive Costs:

ITEM ) AMOUNT
Test Kite

15 B 67 mmm e 10,125
Reagents _

Bromothymol blue ampuies - 2000 @ $9/500 —ocmmcm e ccoceeeeee 36
Other Expencables

Blood lancets - 30,900 @ $25/1000 =-mm oo cmccmmcommeemee 750

Test tupe: - 150 @ $8  — oo oo 1,200

Test tube bru.nes - 30 B $2 o comm oo 60

Stirring roos - 15 € S3 oo oo . 45

Fused glass ceils - 15 @ $18 = —oomommomoomcoo o __ 270

Vol. pipettes (0.01 m1) = 5000 @ $80/1000 =~ commcoccecemeer_ 400
Shipping and Handling (air freight)

250 1bs @ $3.50/1b  meo o 875
TOT AL —mm e e e e e e 13,761
1082e
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