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ACTION MEMORANDUM TO THE MISSION DIRECTOR
 

FROM: Kenneth G. Schofield, Supervisory Program Officer
 

SUBJECT: The Morocco Locust Control Project, 608-0196
 

PROBLEIM: 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 1957, 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. AID's
 

Office of Foreign Disaster Assistance (OFDA) worked with USAID Morocco to
 

obtain immediate technical assistance, airplanes, and malathion to assist the
 

GOM. 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
 
The Mission turned to OFDA for
assistance from USAID on March 10, 1988. 


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 GOM and donor
 

emergency assistance. USAID has worked with OFDA to procure 100,000 liters of
 

malathion, 183,200 liters of carboryl and to initiate spray operations 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 is
 

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 productiou 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 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
 

pb
 



of pesticide safety equipment; and (3) improved efficiency of control
 

operations including ground surveillance, ground to air 
communication, and
 

control strategies.
 

InputE include pesticides, flight time of two turbo thrushes, 
test kits,
 

pesticide safety 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.
 

At that meeting, the
 The Mission review was held on Monday, May 2, 1988. 


Mission Review Committee recommended that the project be approved, 
subject to
 

some small corrections in the project text.
 

The Congressional Notification expired on April 14, 1988.
 

RECO.2,ENDATION:
 

(1) That you approve the Morocco Locust Control Project by signing the 

-facesheet of the Project Paper. 

That you sign the attached Project Authorization for a life-of-project
(2) 

total of $3,500,000.
 

DRAFTEF.:RTdOMPSON:ub:5/4/8861 I
 

ICLEARACES: 


Ronald Stryker, DAD 

Richard Warin, CONT _ / .j 
Janet C. Ballantyne, D/0iR 



PROJECT AUTHORIZATION
 

Name of Project: Locust Control Project
 
Name of Country: 


Number of Project: 608-0196
 

Pursuant to Section 531 of the Foreign Assistance Act of 
1961, as amended,


1. 

I hereby authorize the Morocco Locust Control Project 

for Morocco (the
 

"Cooperating Country" involving planned obligations 
of not to exceed
 

3,500,000 in Economic Support Grant Funds over a two and 
one half year period
 

from date of authorization, subject to the 
availability of funds in accordance
 

with the AID OYB/allotment process, to help 
in financing foreign exchange and
 

local currency costs for the project.
 

The project will assist the Government of Morocco 
to control the desert
 

2. 

locust and hence to save agricultural and livestock 

production from physical
 

destruction and enormous monetary losses.
 

The Project Agreement shall be subject to the 
following essential terms
 

3. 

and covenants and major conditions, together 

with such other terms and
 

conditions as AID may deem appropriate.
 

Source and Origin of Commodities, Nationality 
of Services
 

a. 


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
 

Except for ocean shipping, the suppliers of 
commodities or services
 

writing. 

the Unites States as their place
 

financed by grant funds shall have Morocco 
or 


of nationality, except as AID may otherwise 
agree in writing.
 

Ocean shipping financed by AID under the project 
shall, except as AID 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 are 
transported on ocean vessels.
 

b. Conditione Precedent and Covenants
 

The Project Agreement will contain the standard 
condition precedent as
 

follows:
 

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,
 

specimen signature of each person specified in suchtogether with a 
statement.
 

The Project Agreement will contain special covenants as follows: 

The GOP,agrees to utilize only U.S. registered and approved insecticides
(a) 

in U.S. financed aircraft and equipment and to follow recommended
 

procedures for each insecticides in spray operations.
 

(b) 	The GOX areLs to follow AID policy regarding the disposal of empty drums
 

and containers of insecticides that are AID financed.
 

Charles W. Johns tyirector 

Da t,: / 
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1. SUMMARY AND RECOMMENDATIONS
 

A. Summary Background
 

For the first time in twenty years, in 1957, desert locusts
 

(Schistocerca gregoria) entered Morocco, threatening disaster and 
significant
 

Swarms of desert locusts, which had migrated from Chad,
agricultural losses. 


invaded Niger in early summer, 1987. Breeding occurred and a large new
 

At the same time, locust hatching was apparently
generation was produced. 


taking place in Northern Mali, Mauritania, and Southern Algeria. In October,
 

massive swarms of locusts moved northwest across the Sahara on 
a vast front.
 

They reached Tindouf, in western Algeria, Djanet, in south-eastern 
Algeria,
 
Swarms moved
 

and Sidi Bel-Abbes, close to the Mediterranean coast of Algeria. 


into eastern Morocco where they were first sighted in late 
October. The first
 

confirmed sight!ngs were made south of the Anti Atlas and 
High Atlas mountain
 

Soon after the first sightings, additional swarms began arriving 
from
 

ranges. 

swarms were sighted the.
Northern Mauritania and the Western Sahara. Numerous 


last week of October along a front from Tan Tan in the southwest, along the t
 

Oued Draa River Valley, to Bouafra (approximate distance of 1000 kilometers) "
 

As a consequence of the severity of the influx of locusts and their
 

on November 4, 1987 the Government of Morocco (GOM)
threat to agriculture, 

AID's Office of Foreign
requested that USAID join in an attack against them. 


(OFDA) worked with USAID Morocco to obtain immediate
Disaster Assistance 

The EEC,


technical assistance, airplanes, and malathion to assist the 
GOX. 


the Portuguese, the Spanish, the Germans, and the French also assisted thE GOM
 

during the 1967 campaign. The Moroccans stood very much alone in the region
 

in developing a strategy against the locusts, obtaining very 
little
 

guidance from other countries to the south, from which the
information or 

locusts originated, nor from organizations such as the FAO. 

Hence the
 

American assiEtance was especially critical to the GOY in that 
the response
 

was both immediate and appropriate to meet the problem.
 

Two American aircraft (Turbo Thrush) were moved from Dakar, Senegal 
to
 

Guelmin, Morocco, and 40,000 liters of malathion 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 GOY and 
USAID to
 

the biological aspects of the locust infestation and to advise the GOM
 assess 

on spray operations. The GOM provided overall coordination for spray
 

operations and provided the USAID Turbo Thrush aircraft with 
pesticides and
 

The USAID aircraft operation was assisted by AID-funded ground 
to air
 

fuel. 

Motor pumps (used to transfer
communication radios and strobe lights. 


malathion from barrels to planes) and other logistical needs were also
 

The total amount of AID support was $650,000. The U.S.
 
provided by USAID. 


a total 1,325 hours of donor provided
provided approximately 125 hours out of 


spray aircraft flight time. Moroccan helicopters and fixed-wing aircraft
 

A total of about 200,000
provided an additional 650 hours of flight time. 


hectares were sprayed 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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the prediction by entomologists that the locust threat 
would
 

Due to 

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, a PID was drafted and
 

However, Morocco was again
approved by AID/Washington on February 9, 1988. 


hit by an unexpected locust attack of potential plague 
proportions in March
 

The GOM again requested emergency assistance from USAID 
on March 10,


1988. 

The Mission turned to OFDA for assistance, and on March 

22, 1988, the
 
1988. 

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
 

USAID has worked with OFDA to procure 100,000 liters 
of
 

assistance. 

malathion, 183,200 liters of carboryl and to initiate 

spray operations with
 

The two Turbo Thrush aircraft sprayed about 30,000
 two Turbo Thrush aircraft. 


hectares and clocked about 120 hours between March 27, 
and April 20, and will
 

USAID does not anticipate the
 continue to work through tha end of June, 1988. 


need for additional pesticides during this campaign.
 

Entomologists still predict that the locusts will return to Morocco in
 

potentially 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 June, 1989, and again in October, 1989 
and March, 1990.
 

There is even a chance that the locust problem could continue 
over the next
 

This project will specify USAID's control strategy
seven to eight years. 


through January, 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,
 

Due to the historical unpredictabillty of the locust, 
it is virtually


1990. 

plan with certainty USAID's contributions over the 

forseseeable
 
impossible to 


USA.D will utilize periodic assessments and continuous 
monitoring of
 

future. 

the problem both in Morocco and on a regional level 

to determine specific
 

needs for assistance after January, 1939.
 

USAID assistance provided during each successive 
campaign is expected to
 

progrEssively augment the overall capability of the 
GOM to control the locust
 

For example, assisting the GOM to equip its own helicopters 
with
 

problem. 

spray systems will increase its capacity to deal with 

future campaigns and
 

Likewise, other
 
hopefully decrease the need for donor assisted aircraft. 


commodities such a& radios, health testing kits and technical 
assistance
 

expected to have a longer term impact that progressively
provided now are 

improves the efficiency and 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 production 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
 
Based
pesticides to assist the GOM in its battle against the desert locust. 


on the strategy currently employed in fighting the locust, the project !:ill
 

provide an assistance package for each campaign. However, because it is
 

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
 
Additional
assistance has been pesticides and spray aircraft now in place. 


for the current campaign consist of protective clothing,
emergency innutE 

health monitoring kits and ground and logistical support items (radios,
 

grounding marking flares, etc.).
 

For the campaign beginning in October 1988 and lasting through January
 

provide a minimum package of assistance consisting of
1989, USAID will 

two Turbo Thrush aircraft,
aditional pesticides, continuing services of the 


spray systems to equip Moroccan Bell 205 helicopters, technical assistance and
 

possibly other commodities. This package will be further refined based on
 

assessments made in August and September 1988.
 

The outputs of the project include: (1) increased GOY 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 communication, and
 

control strategies.
 



C. Summary Financial Plan
 

1. AID Contribution
 

Totals
511588-6/88 9185-1189 


40,000 77,500
Technical Assistance 37,500 


Turbo Thrush Air Time 238,650 354,800 593,450
 
- 1,448,932 1,448,932


Pesticides 

177,500
177,500 -
Miscellaneous Commodities 


- 312,500 312,500
Spray Systems 

890,118
-890118
Contingency 


453,650 3,046,350 3,500,000
TOTAL 


2. GOY Contribution
 

The GOX anticipates spending approximately 250,000,000 DH or $31.2
 

million for the current campaign. For the sake of planning, this amount will
 

be assumed for each additional campaign.
 

3. Other Donor Contribution
 

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

DE or $9 million for the current campaign. Pledges have not yet been received
 

for future campaigns.
 

D. Recommendations
 

The ANPAC cable found in Annex J. of this project paper raised 
several
 

issues regarding the project, including (1) whether the project 
could be
 

(2) whether the project could be approved fast
carried out through OFDA; 


enough to complete procurement for October campaign; and (3) whether project
 

sustainability is a concern. These issues have been dealt with in this
 

The project will be carried out through the normal bilateral 
mechanism
 

paper. 

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


a

predictions, an emergency situation could arise and, in that case, 


The project will
determination would be made whether to utilize OFDA or not. 


be approved in early May to allow adequate lead time to employ normal 
AID
 

Alternative procurement strategies
procurement regulations and mechanisms. 


are also recommended in case commodities must be procured due to "unforeseen
 

The institutional analysis reconfirmed AID/Washington's
urgency." 

determination that sustainability is not an issue.
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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
 
The
 are environmentally, technically, and administratively feasible. 


committee recommends, therefore, that the Morocco Locust Control Project
 

(608-0196) be approved and authorized.
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II. BACKGROLND AND RATIONALE
 

A. The Locust Problem
 

1. Locusts in History
 

Locusts and grasshoppers have caused concern since the beginning of
 

Their carved images appear on tombs at Saggara, Egypt and
recorded history. 


in murals and paintings at Ninive and Sharquat, Iraq. They have brought fear
 

time or another to every continent.
and devastating crop losses at one 


Early man, though principally a hunter, experienced problems from
 

locusts which destroyed grasses upon which man's prey fed. This situation
 

more severe when man became a grower of crops. A locust invasion
became even 


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
 

a crop to the destruction of the
from isolated farmers losing a portion of 


food supply of an entire village or region. Locusts eat their weight in food
 

every day. In 1958,.locusts destroyed 167,000 tons of grain in Ethiopia,
 

sufficient to feed one million people for a year. One locust swarm was
 

measured at 400 square miles (ca. 1025 km. sq.) containing at least 40
 

thousand million 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 extends over some 29 million
 

sq. km. 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
 
thzit are
sub-desert. Within this recession area are a number of areas 


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
 

Since control in these breeding areas is extremely difficult to
Algeria. 


impossible at the present time, and given favorable moisture conditions,
 

widespread uncontrolled breeding over several generations can occur.
 

Crowding for more than one generation is required to produce the fully
 

This occurs when either a
gregarious characteristics of plague proportions. 


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
 

The Desert Locust is known for its long range pattern of
solitary type. 

migration as much 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 Locust breeding is possible within very broad limits of rainfall,
 

It has been determined that the area where
from under 50 mm to over 1,000 mm. 
The
 swarm breeding usually occurs lies between 80 mm and 199 mm of rain fall. 

- 200 mm of rain falling only during the hotSahelo-Saharan zone, with 50 mm 

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 Ethiopia, across the.southeastern edge of the Arabian
 

peninsula, and into Pakistan and northwestern India.
 

In winter, breeding is concentrtted in the Somali peninsula and along
 

Breeding may also occur in Pakistan and northwest India, further
the Red Sea. 

south in east Africa, and in scattered areas across the summer breeding area
 

In spring, breeding takes place in northern and northwest
of west Africa. 

Africa, Arabia and the Middle East, Iran and Pakistan.
 

Much of northwest Africa lies outside of the Desert Locust recession 

area is affected by Desert Locusts only when gregarization takes
 area. This 
and swarms move northward in the late fall, winter or early
place to the south 

spring, often when frontal systems developing in Europe move far enough 
south
 

to create low pressure areas in northern Africa, bringing into them a
 
During years of
southerly flow of air from high pressure areas to the south. 


adequate rainfall, extensive breeding can occur during the late fall and
 

winter in what is termed the intermediate breeding area of Mauritania and the
 

western Sahara.
 

Following the end of the Sahel drought, a rise in the density of 

was in southeastern and central Mauritaniasolitarious Desert Locusts observed 
By 1986, some control efforts were mounted in
and northwestern Mali. 


Mauritania by control teams from Algeria. During mid to late summer 1987,
 

swarms from Sudan and northern Chad migrated westward to breeding areas in 

Mali and southern Algeria. The progeny of these swarmsnorthern Niger, 
invaded Morocco in the fall. In the meantime, breeding continued in the 

In the early spring, swarms developing in theintermediate breeding area. 
western portion of the intermediate breeding area invaded southern Morocco, 

in the eastern portion migrated north-eastward acrosswhile those developing 
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 plague 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
 
North
 upsurges. The present upsurge is still confined largely to West and 

It has not yet reached plague status, but may do so if extensive
West Africa. 

escapes from 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.
 

If, however, 1987-88 emergency control efforts in North West Africa are
 

successful in eliminating the bulk of the infestation prior to its return to
 

the sunmer breeding area, plague can still be prevented. But control at a
 

lower level than during the 1987-88 emergency will still be required for at
 

least two years in order to depress the infestation to recession status.
 

The extent and intensity of the fall 1988 expected re-invasion of
 
success of control efforts presently
north-Africa largely depends on the 


swarm movement back to the summer breeding belt. Drought in
underway to limit 

eastern Africa all but eliminates the possibility of supplementation of Sahel
 

Control efforts that may be undertaken
breeding from outside western Africa. 

are expected to largely be for the immediate protection of
in the Sahel 


susceptible cropland and have little effect on the locust population as a
 

Thus, the extent to which escapes occur from northern Africa during
whole. 

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 in northwestern Africa, escapes must be expected and hence,
 

swarm re-invasion could be substantial.
 

The Morocco Locust Control Project is based on the assumption that
 
If
plague prevention can be achieved and extensive crop damage prevented. 


plague 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,
 
The last major
major invasions have occurred in 1929-30, 1954-55 and 1987-88. 


locust invasion began in 1954 and continued into the early 1960s when natural
 



-9­

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 like automobiles at a traffic light,
 

Until January-February, 1955 only a
remaining for an extended period of time. 


few small swarms were able to make their way through the mountain passes to
 

the fertile plains to the North.
 

From Mid-February through March, 1954, more swarms penetrated the Atlas
 

far North as Rabat, Meknes and Fes. Morocco wak
mountain barrier, reaching as 


completely unprepared for this invasion, but q.	'ckly mobilized all 
available
 

- and personnel, but not in
 resources inc'uding extensive military equipmer 

In the Souss Valley, two billion
time to prevent extensive crop damage. 


French Francs (Fr) worth of destruction was recorded to olive, fruit and
 
Heavy damage
vegetable crops and almost complete loss to the citrus crop, 


date palm groves in southern Morocco and losses to livestock
also occurred to 

forage was also high. Comparatively less destruction occurred to grain crops,
 

serious of vhich happened near Marrakech along with extensive damage
the most 

to olives an-- almonds.
 

during the campaign exceeded one billion Francs but was
Control costs 


successful in protecting several billion Francs of susceptible agriculture to
 

The use of baits and dusts applied by hand,
the North of the Atlas mountains. 


ground and air was the principal means of attack. More than 2300 tons of HCH
 

tons of aldrin and dieldrin, insecticides now banned from most
25% and 100 

Tests were conducted with
nations, were the mainstay of the control effort. 


to becoming principal insecticide of use in
malathion which led the way as 


Moroccc in following years.
 

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

recent fall, 1987 invasion of locusts led to a control effort in
 

Morocco beginniag in October, 1987 and ending in Januar-y, 1988. This invasion
 
Trhe 
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has been described in greater detail in the Summary and Recommendation 
Section
 

During this time, a total of 1357 Moroccan personnel were
of this paper. 

mobilized for the campaign, and a total of 179,095 hectares 

of locusts were
 

zones of Ait Melloul, Errachidia, Zagora and Bourfa.
treated in the major 


c. Present (March - June, 1988)
 

Morocco began sighting locusts again in early March, 1988 
to the south
 

The initial infested area extended from just
of the Anti-Atlas Mountains. 

north of Guelmin east to near Tata; south to below the Oued 

Draa and Westward
 

These swarms were bright yellow, very healthy, mature,
 to the Atlantic Ocean. 

Further to the East near Zagora, Errachidia
 gregarious desert locust adults. 


and Bouarfa additional areas of infestation became apparent 
by the end of
 

March.
 

Soil moisture and soil temperature has been ideal for breeding 
and
 

common in nearly all Oueds and
 further reproductions. Breeding groups were 

During the warmer
 dunes within the described area, where moist sands exist. 


parts of the day, locust swarms were readily visible. Height of flight
 
An influx of new swarms
 extends from near ground level to about 150 meters. 


to their meandering flight to locate
occurred for severalweeks but, due 

some swarms have likely been reported and counted
suitable breeding sites, 


several times.
 

The influx of new swarms was initially beyond the control capabilities
 

of the GOM, but has not been so great as to be overwhelming. 
To handle the
 

control efforts, the GOM requested additional highly maneuverable 
aircraft
 

the Turbo Thrush to work in
 with long range and sufficient power such as 


rugged terrain.
 

Yellow, breeding locusts are less voracious than they 
are in their pink
 

Without assistance from a strong southerly wind they
immature adult stage. 

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 is
 

Because of the suitable climatic conditions that
 to breed and reproduce. 


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.
 

females failed to reveal any reabsorption of
 Dissection of a large number of 


eggs so a 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
 

to old age had already begun. Effective control of adult swarms
 mortality due 

during the early part of March had undoubtedly reduced the potential
 

population of the next generation and thus has limited additional crop
 

damage. Nevertheless, many eggs have been laid and with the Ideal 
soil
 

moisture and soil temperature conditions presently existing a high larval
 
Since there
 

population is expected to emerge during late March through May. 


has been no significant Desert Locust population in Southern Morocco 
for many
 

years, the area is practically devoid of principal parasitoids and predators.
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So despite present control efforts, and lacking heavy rains to drown 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 within an area
 
Much of this area within which
encompassing at least 600,000 hectares. 


hoppers are expected to emerge is inaccessible 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 multi-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
 

thus required and most appropriate.
helicopters are 


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
 
This is perhaps
hoppers will march into the treated area, feed there and die. 


the most efficient method of locust control and certainly the most
 
Carbaryl, (Sevin-4-oil
env-ronmentally acceptable if properly executed. 


an effective insecticide for this control method.
formulation) pesticide is 

The quantity required is difficult to predict, but will likely be in excess of
 

200,00C liters.
 

It is critical that every effort be made to control this forthcoming
 

If large numbers of escapes occur leading to
generation in the hopper stage. 

large swarms of voracious immature gregarious adults in May-June the crop
 

damage potential will be high. Warmer temperatures could allow them to pass
 

ovur 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 is more likely that escaping swarms will move south into the Sahel because
 

Dependent upon the date of initiation
of prevailing winds (north to south). 


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 its own
 

locusts, success in plague prevention also depends upon effective control of
 

Desert Locusts this spring by the other North-African nations, namely Algeria,
 

Most of the Desert Locusts in West Africa are now likely
Tunisia and Libya. 

to be in these four nations bordering the Mediterranean sea.
 

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

locust experts as well as the FAO forecast for April 1,
According to 

from North Western Africa
1988, substantial escapes from control will occur 


(Morocco, Algeria and Tunisia) in late May, 1988 and migrate southwards 
to
 

Sahel in late May and June, 1988. Since locusts in the
Mauritania an 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, despite 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
 

2an 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,
 

the extent of the invasion of northwest'
will be the determining factors as to 

Control efforts conducted in the Sahel are not
Africa in the fall of 1988. 


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
 

possibly three additional years to return populations to
necessary for two or 

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 from the Atlantic coast to India, south as far as Tanzania and
 

Once a population reaches full plague
northward to Turkey and Southern USSR. 

status throughout the invasion area, there is only a remote possibility that
 

it can be lowered to recession level by other than natural means.
 

B. Relationship to CDSS and GOY 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 economic analycis, and agricultural credit. If the locusts invade Morocco
 

and destroy significant crops, then both USAID's and GOM's agricultural
 

strategies will be in serious danger.
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DETAILED PROJECT DESCRIPTION
III. 


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 Outputs
 

The outputs of the project include: (1) increased GOM capacity to treaf
 

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 
communication, and
 

control strategies.
 

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
 

The Ministry of Interior is responsible for coordinating 
the
 

this frameiork. 

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 (pesticides,
 

aerial and ground operations, back-pack sprayers, rates 
of application,
 

capacity required to treat problem, etc.). The Ministry of Interior relies on
 

The Royal Gendarmeries as well as
 the military for access to air bases. 


Provincial Agricultural Offices in the affected areas assist with logistics
 

The GOM has set up five Command Posts
 and ground support as well as vehicles. 
 The PCC is
 
(PCs) for the region, with a Central Command Post in Rabat (PCC). 


the main Gendarmerie station with direct communication 
links to all
 

located i 

to other provincial offices, and to the military installations
other PCs, 


The five PCs are located st AMt Melloul near Agadir 
for
 

throughout Morocco. 

Zagora for the central zone, Errachidia for the eastern
 the western zone, 


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 Helloul 
PC near
 

Agadir, with U.S. planes stationed at Guelmin. It should be noted that the
 

Mt Melloul PC is responsible for all the Western Sahara 
plus the provinces of
 

Tata and Guelnmn. 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
 

Ourzazate, Tata or Errachidia, when the locust infestations in
PC's such as 

to where U.S. aircraft will be
these areas become priority. Decisions as 


based will be made by the central command post after advising USAID.
 

The PCC in Rabat maintains a central information system which is
 
Extensive
 

equipped with highly sophisticated equipment for locust operations. 


telephone, telex, and radio communication networks link key 
locales throughout
 

A 24-hour task force (comprised of Crop Protection and Gendarmerie
Morocco. 

Royale staff) operates communication lines, receiving information, 

updating
 

and analyzing operations and sending back new instructions and 
information to
 

A computer program has been developed which tracks all aspects of
the field. 

the control operations in Morozco on a daily basis (i.e. surface treated or
 

being treated by air or by ground, aircraft disposition, fuel and 
pe.:ticide
 

Large strategic maps indicating
stocks, ground equipment, personncl, etc.) 


cumulative sightings throughout Morocco are updated daily.
 

Spraying operations are designed and controlled by monitoring
 

sources. Information from other countries is
 information froz a variety of 

received directly from other crop protection services or via 

USAID Missions,
 

FAO, and OFDA. From this information, Morocco can gauge in general terms the
 

Military surveillance, at five kilometer intervals
 potential locust threat. 


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
 

areas for more accurate
surveillance teams are then dispatched to the 


diagnosis of the swarm size, direction of movement, and other specifics 
about
 

All this information is collected daily and centralized at
the infestation. 

PC centers where decisions are made as to regional priorities and for
 

The regional PC's
deployment of pesticides and aircraft to regional PC's. 


have authority for control operations on a daily basis utilizing 
resources
 

allocated to them by the PCC.
 

The strategy for treatment is 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
 

one half hours after sunrise. The most efficacious treatment occurs
 two and 

are still on the ground, hence very early in the morning.
while the locusts 


Swarms occupying less than 100 hectares of locust infestation are treated by
 

From 100 to 500 hectares are
 ground teams equipped with back-pack sprayers. 


treated with small aircraft such as those owned by Agricolaire, a 
private
 

From 500 to 5000 hectares are treated with aircraft
Moroccan spray company. 

Aircraft such as the
 similar to the Turbo Thrushes provided in 1987 by OFDA. 


swarms

turbine thrush and helicopters have been the most effective 

as most 


have ranged in size from 100 to 5000 hectares.
 

The Morocco Locust Control project will continuc 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 advisors, 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 Assessment Expert have already been provided. In addition, 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. One month of technical assistance by a world authority
 

on locusts will assess the problem in early September and assist the GOM and
 

USAID to refine and/or adjust the above inputs.
 

For this second campaign, a small technical assistance and training
 

package will be provided. A Health Scientist/Technician who is an expcrt in
 

cholinesterase monitoring test kits will work for approximately one month with
 

Ministry of Health (MOH) officials to train technicians how to administer the
 

cholinesterase monitoring test to field workers who are exposed to
 

This advisor will assist the MOH work out a strategy for how,
pesticides. 

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 a result of the control
 

program. He will conduct an in-service training program for GOM Plant
 

Protection employees 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,
 

In addition, he will provide information on environmental impact
and policy. 

of small spray planes and/or ground application of ULV malathion,
 

Detailed job descriptions
fenitrothion, and carbaryl in the control effort. 


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 liaison between field operations, the GOM, and USAID. The coordinator
 

will also handle Mission reporting requirements and assist with donor
 

coordination.
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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 job
 

descriptions for these two individuals is found in Annex I.
 

Ten Bell-205 Helicopters will be fitted with spray systems to allow them
 

to spray locusts in hard to
 to participate in the locust control effort and 

A consultant will assist the
reach places inaccessible by larger airplanes. 


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 GOY control the desert locust. The GOM is
 

currently soliciting pledges for airplane flying time from the same donors 
who
 

The EEC and the French have already promised
assisted in 1987 and 1988. 


assistance and it is likely the other donors 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/houx x 150 hour $ 78,750
 

Logistical Specialist x 1.5 months S 6,000
 
$136,050
 

2. 	 Insecticide
 

None
 

3. 	 Health - Monitoring and Safety Equipment
 

5 21,000
Cholinesterase Testing Kits (15 kits) 

5 12,500
Technical Assistance for Testing Kits (1 PM) 

5 44,000
Protective Clothing (200 sets) 


77,500
 

4. 	 Logistical Commodities
 

5 20,000
Radios (40) 

5 20,000
Field Marking and Surveillance 

5 20,000
Other 

$60,000
 

5.* Assessments, Evaluation and Training
 

5 25,000
Locust Expert/Ecologist (2 PP) 

12P500
Pesticide Management/Safety Expert (1 PH) 
 V37,500
 

6.* Aircraft Rental for Three Months
 

1
102,600
34,200 x 3 


7. 	 Vehicles
 

$ 40,000
(2 Landrovers, 4-1heel-Drive with Radio) 


$ 453,650
SUBTOTAL 


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

1. Aircraft - Two Turbo Thrush Aircraft
 

Rental 34,200/month X 4 $ 136,800 
Flying hours at 400/hours x 400 $ 160,000 
Logistical Expert $ 16,000 
Demobilization $ 42000 

2. Insecticide
 

Malathion 400,000 liters $1,328,932
 

Sea Freight $ 120000

11,448,932
 

3. Spray Systems for Bell 205 Helicopters
 

10 at 30,000 5 300,000 
Technical Expert 5 12,500 

5 312,500 

$2,116,232SUBTOTAL 


C. Project Coordinator for both Campaigns
 

(June - January) 5 40,000 

$2,609,882GRA1ND TOTAL OF A., B., and C. 


D. 	 Contingency $ 890,118
 

$3,500,000
PROJECT TOTAL 	 === ==M== 
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V. IMPLEMENTATION
 

A. Implementation 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
 
The implementation
Crop Protection Service, and the Ministry of Health. 


structure is 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 wi.th the donor
 

coordinating committee and will continue to have contacts with the PCC.
 

However, the daily interaction with the PCC as well as with the project field
 

sites wili be handled by the Project Coordinator. Tnis individual will also
 

be in charge of reporting the status of the situation via cables to
 

AID/Wash: ron and other interested Missions.
 

B. Procurement Plan
 

Since procurement of commodities and technical assistance forms the
 

substance 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, malathion, technical assistance, and miscellaneous
 

commodities.
 

current contract for the turbo thrushes continues through January,
The 

The project


1989, so aircraft procurement poses no problem for this campaign. 


will assume funding for the contract from the time at which the Project
 

Agreement is signed. USAID/Rabat will submit a PIO/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 a 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 severity of the
 

following infestations. Procurement options at that point are specified in
 

this section under the heading "Air Services Contract."
 

400,000 liters of malathion will be procured for the October to January
 

This quantity will be procured via AID/W procurement route. Hence,

campaign. 

a waiver will not be required. If an AID/W procurement officer works to
 

assure that this procurement is moved through the Fystem expeditiously, there
 

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


traverse the normal GSA route.
 

In case a situation arises in this campaign which surpasses the GOM's
 

a higher than anticipated level,
ability and which requires AID's support at 


there are two strategies which the Fission can employ in order to procure
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items in an expeditious manner, not requiring OFDA emergency assistance mode.
 

First, the AA/:ri, Os the authority, under AIDAR 706.302.-70 (B) (3) to 
waive
 

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,"
 

This waiver would allow the Mission to contract with
 can waive competition. 

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
 

USAID will engage in a dlalogue with
 arrange for requisite transportation. 


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 KID/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, Radios
 

These items are needed immediately, prior to the completion of the
 

The test kits are made by only one company, which is
 current campaign. 

located in England. Hence, direct procurement is 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 Rh6ne-Poulenc agro-chemical P.O. Box 
125,
 

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

May 15
AID/W receives PIO/C 

4 weeks June 15
Solicitation and award 

4 weeks July 15
Malathion production and lab 


testing
 
2 weeks July 30
Shipment from US 

Ocean transit and
Port 

5 to 6 weeks
ETA Morocco 


Mid-september
Distribution in country 


Equipment (Safety Clothing, Ground Marking)
 

May 15
AID/W receives PIO/C 

4 weeks June 15
Solicitation and award 

6 to 8 weeks August 22
Production/Supply time 

August 30
AIR Freight Morocco 

End August
Distribution in country 
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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. 

Air Services Contract
 

Presently OFDA has contracted with Altair, Lake Osborne 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 continuation of
 

these services with a minimum of flying hours and options for additional
 

aircraft if available.
 

The mobilization costs will be covered under the present OFDA contract
 

for flying services.
 

The Xission Director has authority to approve a non-competitive
 

procurement based upon FAR 6.302-2 (Unusual and Compelling urgency).
 

Technical Services
 

- The Project Coordinator 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 IQC. 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 end Financing:
 

AID will disburse by direct payment for commodities and equipment
 

($1,938,932), lurbo Thrush air time ($593,450), and Technical Assistance
 

It is expected that $890,000 set forth under contingency will be
($77,500). 

used to meet the requirements set forth above and thus will also be disbursed
 

by direct payment.
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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
 

Project Paper Authorized
May 6, 1988 


Project Agreement Signed
May 12, 1988 


May 12, 1988 	 Mission cables AID/W to begin
 
procurement of pesticides, test kits,
 

spray systems, radios, safety equipmentf
 

Test kits and specialist will arrive and
June, 1988 

train MOH technicians how to administer
 
test.
 

August - September, 1988 	 Entomologist will arrive to assist
 
Mission assess lucust situation and
 
refine October strategy.
 

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

Malathion, protective clothing, ground
September, 1988 

marking equipment arrives.
 

October, 1988 - January, 1989 	 Locust Control Campaign
 

Internal Evaluation
February, 1989 


Possible Amendment of Project
March, 1989 


Possible Campaign
March-June, 1989 

September, 1989 - Januar-y, 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 functionr. The first critical review will take 
place in September, 1988, when information about 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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VI. ANALYSES
 

A. Abbreviated 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 in-vasions. 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 is a function of the size of the 

locust swarm. The potential is incredibly large because of the reproductive 

power of the locust. A female lays approximately 200 eggs in her last month 

of life. If 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
 

is a significant percentage of the total population. One study in Mali found
 

90% mortality in spite of good conditions for survival. Even so, the
 

population in this study increased by 16 times over the parents' population.
 

Currently, Morocco is attempting to control 60,000 hectares of Desert
 

Locust swarms and an estimated 600,000 hectares of hopper bands. The density
 

of the swarms 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 vulnerable to an invasion. However, the potential for an enormous
 

population increase of the next generation and subsequent invasion is 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 population surge
 

from occurring.
 

The 600,000 hectares of hopper bands could contain up to a theoretical
 

maximu= of 6,0K billion individuals. It is likely that about 90% of them
 

will die before reaching the adult stage whether or not they are sprayed.
 

we have seen above, natural mortality is insufficient to keep the
However, as 

population from expanding by a 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 a half to 5 months and 

consumes its weight (1 and 1/2 to 3 grams) in vegetable matter daily. Thus, a 

swarm 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 again there and
 

return to Morocco in October and November. If conditions are right, the
 

current locust population in Morocco of about 60 billion could easily become
 

many times larger, perhaps exceeding the swarms observed in the past in India
 
and elsewhere.
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If 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 did 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 dol!are aanually. It is potcntially 
all at risk if breeding conditions for the Desert Locust remain highly
 

the control campaign proves to be less than fully effectivefavorable and if 
over the coming six months.
 

The potential economic loss is large compared to the cost of control 

campaigns. It is estimated that spraying on an emergency basis costs about 4 
$30 per hectare. Thus, the costs of spraying 1,500,000 hectares this year int
 

m: llon dollars. The effectiveness of this
Morocco should amount to about 45 
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 population 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 eventua)ly ended and gone into recession
 

populations, is it worth the gamble to 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
 

can do while they run their course can greatly
potential damage which they 

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 eliminating 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 one 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 methods 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 achieve the control target
 

of 98% 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
 
After reviewing data
Consortium for International Crop Protection. 


availability worldwide regarding the costs and benefits of locust and
 

grasshopper control, they conclude, "Without more complete information, the
 

usual economic tools cannot be used to make judgments regarding the costs and
 
to be
benefits of locust and grasshopper control programs. If they are 


data on costs and pest damage need to be generated."
continued, more 
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We agree that there is 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
 
elsewhere in the past to justify attempts at controlling the
damage documented 

locust population. What we cannot comment upon intelligently in this analysis 

is how many resources should be devoted to a control 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
 
Short
better information about the damage done to specific crops and pasture. 


of this information, we must rely upon the technician's best estimates of what
 

is required to achieve the target level of control and attempt to achieve that
 

target level in the most economical manner.
 

B. Environmental Assessment Summary
 

as required by AID's Environmental
A full environmental assessment .EA) 

Procedures at 22 CFR Part 216 has been prepared for the proposed project and
 

In view of the fact that the
is attached as Annex D. to this project paper. 

proposed project would include the provision of large quantities of
 

3rvices and equipment, the special
insecticides as well as application 

pesticide procedures at 22 CFR 216.3(b) also apply. The environmental
 

assessment factors these criteria into the identification, evaluation,
 

analysis, and recommended mitigation of probable environmental impacts of the
 

proposed project.
 

Key environmental mitigation measures which would be required under the
 

project !nclude 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 special
 

procedures for locust control in ecologically sensitive areas, and disposal of
 

empty insecticide drums. These measures are described fully in the Annex D.
 

C. Technical Analybis Summary
 

A complete Itchnical analysis has been conducted on the locust control
 

strategy advocated in this project paper, based upon the biology 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 III. D. of this project paper, the Royal
 

Gendarmerie has overall responsibility for the implementation of the locust
 
The Royal Gendarmerie which has the responsibility for
control strategy. 


assuring that control efforts are effectively implemented. The Gendarmerie
 

works with the Ministry of Interior and the Ministry of Agriculture's Crop
 
The Crop Protection Service is now
Protection Service for technical guidance. 


housed in the Central Command Post of the Gendarmerie in Rabat in order 
to
 

assure close collaboration. In addition, the Ministry of Health provides
 

the health and safety of workers who are exposed to
guidance to assure 

The Regional Medical Officer in each command
 pesticides during the campaign. 


case of emergency. The
 
area makes arrangements for proper medical care in 


overall organizational structure is shown on Chart IV. D.-l.
 

The Yinistrv of Interior relies on the military for access 
to air
 

The Royal Gendarmeries as well as Provincial Agricultural 
Offices in
 

bases. 

the affected areas assist with logistics and ground support 

as well as
 

The GOM has set up five Command Posts (PCs) for the region, with a
 vehicles. 

The PCC is located in the main
Central Con=and Post in Rabat (PCC). 


to other
 
Gendarmerie station with direct communication links to all other PCs, 


The
 
provincial offices, and to the military installations throughout Morocco. 


located at Ait Melloul near Agadir for the western zone, 
Zagora


five PCs are 

for the central zone, Errachidia for the eastern zone, Bouafra for the
 

At each of the
 
northern zone, and Oujda for the northeast (see attached map). 


PCs, operations consist of transporting pesticides and loading 
both back-pack
 

and aircraft with pesticides. The principle area of operation to date for the
 

USA!D contribution has been out of the Ait Melloul PC near 
Agadir, with U.S.
 

It should be noted that the Ait Melloul PC is
 planes stationed at Guelmin. 

responsible for all the Western Sahara plus the provinces 

of Tata and
 

During the 1987 campaign, this PC was the most active 
(140,000


Guelmin. 

hectares of the total 180,000 hectares of locusts treated by aircraft 

occurred
 

The U.S. planes may be moved from Guelmin to other PC's 
such as
 

at this PC). 

Ourzazate, Tata or Errachidia, when the locust infestations 

in these areas
 

to where U.S. aircraft will be based will be
 become priority. Decisions as 


made by the central command post after advising USAID. The organizational
 

structure of the PC at Guelmin is shown on Chart IV. D.-2.
 

The PCC in Rabat maintains a central information system which is
 
Extensive
 

equipped with highly sophisticated equipment for locust 
operations. 


telephone, telex, and radio communication networks link key 
locales throughout
 

A 24-hour task force (comprised of Crop Protection and 
Gendarmerie
 

Morocco. 

Royale staff) operates communication lines, receiving information, 

updating
 

and analyzing operations and sending back new instructions 
and information to
 

A computer program has been developed which tracks all 
aspects of
 

the field. 

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
 

Large strategic maps indicating
stocks, ground equipment, personnel, etc.) 
 The
sightings throughout Morocco are updated daily.
cumulative 

organizational structure of the PCC Rabat is shown on Chart IV. D.-3.
 



- 28 -

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
 
potential 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 regionel PC's
 
have authority for control operations on a daily basis utilizing resources
 
allocated to them by the PCC.
 

The PCC in Rabat has been incredibly well-organized during the previous
 
and current cAmpaign, maintaining close contact with the field operations and
 
publishing, on a daily basis, the status of the locust infestation and the
 
spray operations. Representatives 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 trained on the
 
job. Not all of them have been able to understand the operation adequately to
 
perform 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 entomclogists 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 Ptandard condition precedent as
 

follows:
 

- 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


(a) 

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 regarding the disposal of 
empty


(b) 

drums and containers of insecticides that are AID financed.
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ANNEX B.
 

REQUEST FOP ASSISTANCE FROM G
 



ROYAUME DU MAROC.
 

MIt4ISTEIPE DE L'AGRTCULTUR '-

ET DE LA REFOML AGItAIRE 

LEMINISTRE 

RABAT, L*Ef-~ 

Monsieur le Directeur Giniral,
 

Le Maroc connait depuis le 19 Octobre 1987 une invasion de plus
 

essaims couvrant une
 
en plus massive de criqyets p~l~rins, 

i ce jour les 

plus de 100 000 ha ont iti signal's dans diff~rentes
 superficie totale de 


regions du Sud du Mcroc (Bouarfa, Errachidia, Zagora, Zag ... etc).
 

Ces essains en provenance de pays limitrophes 
et des diffiref s pays
 

do luttc Antinviaire
lutte Antiacridienne et 

de l'Organisation Commune dc 


, Tchad...) r~sultent de la reproduction Estivale
 
(FHauritanie, Niger, Mali 


lutte ant 6t6 trfs modestes
 pays o6 les actions de
qui a eu lieu dans ces 

on
 

et n'ont pu nulleinent circonscrire la situation. 
Les informotions 


populat'ins
 
provenance de ces pays indiquent en outre que de tr6s fortes 


devraient donner naissance a des essaims 
do grandes
 

larvaires existent et 


sans aucun doute le Maroc dans les semaines qui
 
dinensions qui atteindront 


suivent.
 

la gravit6 de la s~tuation, je vous semi gr6
 
Aussicompte tenu de 


vous voudrez bien apporter aux actions 
do lutte qui
 

du soutien urgent que 


au Maroc et qui risquent d'itre d~pass6es 
par l'ampleur de
 

oant d j debut6 


.'invasion.
 

serait vivement souhaitable que notre 
pays puisse disposer de
 

Ii 

ou DC 6
 

grande envergure de type DC 3, DC 4 
moyenE de traitement a~rien de 


Comptant sur votre collaboration, je 
vous prie de croiretonsieur
 

le Directeur G~n6ralen l'assurance 
de ma haute consid~ration.
 

MONSIEUR LE DIRECTEUR GENERAL
 
DE L'JUSAID
 If flii.--RABAT -

C. ! '" I 

---- a-a~ - -N 



__ 

ovo~mtUUMAROCZ Rawr~I*~ -DC 18 
MINISTERE DE LINTIERIEUR
 

SECRETARIAT GENERAL
 

'DIRECTION DES COLLECrJVITES LOCALES C: A&4 iire die 1D7teieur or&o 

9i .AQNS1EJILLIl RLCIEUR.2EL-lSAV 

. ... . ..............................
 

~ ~ ~. ~ 
-RABAT-

DUE DATE:i-Lj.4 

Le IMi~oc connait depuiz le 26 Oc.tobut 19SI dez Zcuuon,6 
d'iimpotnjt uzairmi Vde c~Jiquet.6 pffe~m civaiamt toutez L4 P40­
vincu. du Sud et Sud-E&t du pay,6. V'.impoi~tant,6 rncyen6 .60nt ac.tuette-

SdCpLoytz danz toutu. t zone 6 z~c pout 6a-~e dace A ta 
6uat.o, Lez .6upc'~Zc-eu t~itez ont aac.&in acuet-enent ptuz de

65.000 ha e~t Leu ezza jt ccntiuen~t d'a66&eA d wie cadence %69uti~e. 
Lcu &*Aatonz qui patvc n du~ pupec-teu opt4mit danz cc.6 
zonuc 6ont (tat de fVavancft de Jo4tul popufationz dc. c~'Lquct46 couvwlan 
de tt gt'andch6 hW 'cez et Laizant p'zLaeA'z Lne inv.6i.on encoue p14i 
impottante qwi '.zque d,- mcnaceAtLe zones a~'t4cotc. du Ma.-'c e~t de La 
4gion emnonnantc. 

Compte tenu du. e.xpf&%Zence4 pa 4tu. et de La zituo.tion Wv~a­

dke que cc 6dau peui.6te pta4Zeuu anJnde6 zi wie Lut~c puAJnancAtte et 
eddicace n'euZ paz etept..6e dan.6 tez zoneh6 nec6ze de manifte d 
A4c&WeA un co4don de zcwtiti contLe cette catamina,tutette. 

C'ea powuoi je vouws sau~aZ g46 de.6 ite~wenions que vouz 
voudA.Li.z bie-n 6a&'te a6db d'obteniA un h6outien ut~cnL de L'USAID aux 
action dc £wtte antiacidetin que mane Le Mau'c 60.nz 4C-&he depuib 

4Ptuziv5 6rxainu dan6 V'inti4U de toute La AdiZn. 

Cc 4fticti cortvZuc~ait a 6aitc 6ace 4 La zituation inquie­
tan.Cc actuacL c t 4 lndouai tc dizpo.6itq dc kutCc comttu icnva­

0fl4z 6LZ-CWL.. 

USAMIWI; 

http:inv.6i.on


nIJUJUIVI" ,U WIA'KU 

MINISTEI11 UE L'INTERIIEUIl 	 Ze L-deijni~je \da I'c.71le ,irlt 

CABINET 

No 3 1 9 /CAB a C//ONSIEURTlIOMASNASSIF
 
AMBASSADEUR DES, ETATS-UNIS
 

D'AMERIQUE. 

- RAnA'r -

N0Me r~f~rsnt aux termes defma lettre .163/DCL du 
17 courant, j'ai l'honreur de vous demander, vu lPurgcnce, et en tutteni­
dant l'laboration d'un programme d'assistance plus 4tendu, d'intervenir 
dazis un premier stade aupres de l'USAID pour 

1-	 Le maintien des 2 avions mis 6 la disposition du Royoume du vLroc: 
au minimum jusqu'' la mi-janvier 1988. En effet, le Royaunie dL 
Maroc s'attend dans les prochains jours ' venir i de nouvclle. 
invasions de criquets p4lerins dont la ponte a eu lieu dans les Pro­
vinces Sahariennes et aux froi ',ires mauritaniennes. 

2-	 Autorisef pour une melUeure efficacit4 et si c'est n~cessaire Ic, 
avions 'a traiter, , part.ir de Laayounc conme base de d6p rLt 
les superficies lnfest~es dans les Provinces limitrophes. 

L'e 	 M inilre cc l'Inhilev,'. 

:.jgn6 : DR)ISS VASUI. 



Le moyenh Endun6A 
A AouAnYL dev)LAit Po'LteA 6Ap

L'e6tOI 
ma.inict de tVln6­de ppioteLtiofl,vatiJLZeputg~teuatmieULS de tAAite71Ct. 

vfhiwte,6 de rw6pec-tiof e-t PwduLt6 
rmiz~zion, 

Pp'. MOnh6i.Lil 1­
6uk votLe CoUbouLLofl, je vou6

Compttmt 
ma haute ro~d~ain/

de cAOiAe en tazzLaflce de
VinteuAe~, 

Signi Dtiss VBA SRI
 



*~~~~~ u.#s,.ar 'Y IJ W..JDU MARO­
"('RbYAUWZ 

2.. tJ. Mj jANNEX B..ISTERE DE LA SANT9 


PLJBLIQUE
IS3 .2 FEV, 195 
­

; DE L.A SANTE PUBLIQUE26 FEX 3~INISTRE 
,.. II-)) 

LE DIRECTEUR DE LU.S.A.I.n.08329 


,.ACTION : 
-RABAT
'jEDATE 

J L - - ...INFO : 

lade I'USAID pour1,assistance 
- "O.T i Requtte pour

I 11CT- (tl"k:rj 
sanitaire du personnel expose 

aux
 
surveillance
; 

campagne antiacridien
 
insecticides utilis~s dans 

la 

le cadre des pr6parations 
privisionnelle Pc 

Dana 

6 

pour l'ann e 1988, J'ai 
de lutte antiacridienneIn campagne-0 

une assistance ­
:r 4 J . '1 'hornour de vous formuler une requite pour 

a won D~partement d'entreprandro 
pour permettrevotre Agence 

un programfe de surveillance sanitaire 
du personnel auaceptj 

6 
d'6tre impliqu dans lee op6rations de traitement chimique.
 

:.""-.".'q 

des uesures et recommandationsen plusCette surveillance,0:,.'> ( 

a 
prodiguies pour lsutilization 

oicuritaire des pesticides, 


i
 
tewps lea intoxications 

d~es 

pour cbjectif de pr6venir 

.
 
critique.... poitiof 

une proposition des be. 
Vous trouverezq ci-joint, 

actio: 
o.n, en kits de terrain et riactifs pour "Maner cette 

*' 

la base de I& stratgi

ont iti estimis sur
";lesquel, besoin. 

cours de 1987."
de lutte au
lore de la capagneSploy~e 

)onsieur le Directour, Itexpres-grer'u

' ' 

~demes respects distiflgu~s.tt.~ * 


i- .- tt : proposition deb beboins pour la
 

III surveillance sanitaire du
 

' 
lutte antiacri-j,crtcr,:ic1 dc 14 

:, i "F h H I 

http:distiflgu~s.tt
http:u.#s,.ar


PROPOSITION POUR LA SUIRVEILLANCE vu IEHSOrIJEL
 
EX11OSIL AU HISQUE I'INTUXCATIONe LOllS U) LA


ZI %
CA11PA G u rE &j r,,,f' V1iT.,i F ,: .. • 

I.- CONSIDEIATIO'S GENEJ1ALES 

La campagne do lutte antiacridienne ontnm6 c dans le 

une op6ration importante oyant
4ime trimestre dc l'ann6e 1987 6tait 


mobilis6 des inoyons hunlains, 6quipecient at produits. Le personnel
 

impliqu 6 dans In manipulation la pr6paration et 1'6pandage des in­

secticides 6tait constamment expos6 ou risque d'intoicntion. Des
 

mesures do pr6vention, d'hygi~ne oant certes 6t6 prodigu~es pour 

6vitcr les sure::positions critiques pour la sant 6 do ces t availlcu 

mais le besoin s'est fait sentir pour une surveillance r6guli6re do 

cetto exposition pour pouvoir pr6venir a temps le d6but d'intoxica­

tions.
 

Pour celA, en pr6vision de la campagne de lutte antlacr 

dienne projct6c pour l'ann6e 1980, il est n6cessairc de programmer 

cette surveillance L temps. Comine in plupart des insecticides serori 

des organophosphor6s inhibiteurs de In cholinest6rase il est possib 

d'a,:e" cette surveillance sur l'estimation de deor6 d'inhibition do 

la cholincst6rase dans le sang des individus expos 6r. Les mesures 

seront effect6es A 1'aide do kits de terrains bas6s sur In m6tlod­

colorimtrique do dosage. Le choix a port6 sur cc type de kit quopq 

l'on parle dans in .litt6rature de In disponibilit6 do papiers tcRs-t 

de cholinest6rase qui sont roins sensibls quo le kits.
 

I.- PROPOSITION D'UN PLAN D'ACTION DE SURVEILLArtCE FOU1R 19"u ­

2.1. Objectif Pr6venir les intoxications dOes aux exposition 

du personnel impliqu6 dans la )utte antincri­

dienne.
 

2.2. Strat6Cic : Contr6ler I'inhibition de" lI cholinest6rase 

chez le personnel (oxpos6 (pr~pnrateurs, pilot 

d'avion, traiteurs) deu: lois par sernaine. 

. . .e/ . 



--

- 2 -1 

2.3. Etiuations des 	besoins
 

sur i'effectif d6plo"
 - lcs estimations seront bas6cp 


on 1967.
 

Ia dur6e de surveillance s'6talcra 
sur In p6riode de:
 

-

(Uctobre-Jnvier).

operations qu'on 6value A 4imois 


. surveiller
rersonnel 


Total
Pilotes Traiteurs
Pr6parateurs
Provinces 


16
214Ait Ilelloul 


12 5z64 
Guelmim 

10
2Tan-Tan 

. 416 35 

/ Tata 
6 6 

r-.ri-t
< Tiznit
 

10
6
4

Smara 

26 107 117 
S/TOTAL 1 14 

6 54, 07

27
Ouarzlzatc 

Foun Zquid 1
 

62 
 96

23S
S/TOTAL 2 

6 


132 i1,,]

S/ TOTAL 3 	 " 16 

1jrn6 
Douarfa 


-

-'-

U BDni Tad jt 

7
F:Ta Iz:i nt 

.211
6

S/TOTAL 4 	 15. 

57 51, 191 60o. 
T07AL 




---- --- -- --- -- --- --

Lo personnel A aurveiller est 
ostim6 A 600.
 

a

b) Nombre d'examon a effoctuer 


: 120 jours
- dur6oc 

2 lois par semainf
 fr~quence d'exanmens : 


- offectifs 


-

: 602
 

: 21.100 + 15r,: (impr6vu) •25.:00 
- Nombre d'examens 

:

c) EquipemeTIt n6cessaire 


(Tint( 
pour dosage do cholinest6rasse 

hit do terrain-

P.C. pour 6viter le
 un hit faron pr6voit
m6thodo). 

LAeffectuer par l'nent chnrg6 de la ; 
d6placemcnts 

d6placer.ents n6cessiteront:,deslesquelsveillance, 

moyens de transport, 
frais C. carburnnts etinden1
 

pour le personnel.
 

de 12 hits.
les besoins sont-Ainsi 

des aentS charg6s do lIn survoillalnce 3 
d) Formation 

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

: 1 semaine 
- dur6e dc stage 

lieu : Rabot-
do l'flntit1timarocains: toxicolooues - encadrement 

National d'Hygiefne.
 

2.4. Estimation des .c.o.s -in 

7o12 x , r- kits 62.500. pour (--OOO4tests=-r~actif s 

9.700 • 

.000.
: =
forationrour
" Support 


F= 1q.7U.)TOTAL 


e do 11.O7U F 
g ] oba l est

L'estimation 
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5C(2) PROJECT CHECKLIST
 

Listed below are statutory criteria
 
applicable to projects. This section is
 
divided into two parts. Part A.
 
includes criteria applicable to all 
projects. Part B. applies to projects 
funded from specific sources only: .8.1. 
applies to all projects funded with 
Development Assistance loans, and B.3. 
applies to projects funded from.ESF. 

CROSS REFERENCES: 	 IS COUNTRY CHECKLISi (a)Prepared by AID/W yearly 
UP TO DATE? HAS 
STANDARD ITEM (b)Yes 
CHECKLIST BEEN
 
REVIEWED FOR THIS
 
PROJECT?
 

A. 	 GENS: -_ C;:_"TE :,' FOR PROJECT 

i. 	FY 1986 Continuirc Resolution
 
Sez. 521; FA4 Sec. 634A.
 

Describe how authorizing and Congressional notification 
ap_,.o..i.on corjittees of submitted X&, 30, 1988. 
Senate ano House have been or 
will be notified concerning the 

project.
 

2. 	FAr Sec. 61(a)(1). Prior to
 
oziicstion in excess of (a)Yes
 
$503,03D, will there be (a)
 

(b)Yes
engineering, financial or other 

plans necessary to carry out
 
the assistance and (b) a
 
reasonably firm estimate of the
 
cost to the U.S. of the
 
assistance?
 

3. 	 FAA Sec. 611(a)(2). If further
 
le-islative action is required N/A
 
within recipient country, what
 
is basic for reasonable
 
expectation that such action
 

will be completed in time to
 
pe it oroerly accomplishment
 
of purpose of the assistance?
 

4. 	FA Sec. 611(b); FY 1986
 
Continuinc Resolution Sec.
 

521. If for water 	or N/A
 
%---er-related land resource
 
construction, has project met
 
the principles, standards, and
 



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

5. 	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 Acninistrator taken
 
into consideration the
 
country's capability
 
effectively to maintain and
 
utilize the project?
 

6. 	FAA Sec. 209. Is proj66t 

susceptibie to execution as
 
part of regional or
 
mj.tilateral project? If so,
 
why is project not so
 
executed? Information and
 
conclusion whether assistance
 
will encourage regional
 
oevelopment programs.
 

7. 	FAM Sec. 601(a). Information 

ano conclusions %iether
 
projects %ill encourage efforts 

of the country to: (a) increase
 
the floA of international 

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 

monopolistic practices; (e)
 

improve technical effi.ciency of
 
industry, agriculture and
 
commerce; and (f) strengthen
 
free labor unions.
 

8. 	FAL Sec. 601(b). Information 

an con:lusions on how project
 
%ill encourage U.S. private
 
trade and investment abroad and
 
encourage private U.S.
 
participation in foreign
 
assistance programs (including
 
use of private trade channels
 
and the services of U.S.
 
private enterprise).
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N/A
 

Project does not involve
 
construction financed by U.S.
 

No
 

(a)No
 

(b) W
 

(c)No
 

(d)No
 

(e) No
 

(f)No
 

N/A
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9. 	FAA Sec. 61"(b), 636(h); FY
 

1986 	 Continuing Resolution Sec. 
507. Describe steps taken t,
 
assure that, to the maximum
 
?xtent 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 dollars.
 

10. 	FAA Sec. 612(d). Does the U.S. 

own excess foreign currency of 

the country and, if so, what
 

arranoements have been made for
 
its relead.e?
 

11. 	 FAA Sec. 60(e). Will the 

project utilize competitive
 
selection procedures for the
 

av Brdin: of contracts, except
 
where aD-licaD2e procurement 
rules allov otherwise? 

FY 1986-Cortinuino Resolution
12. 

Se:. 57. if assistance is for 

trie proo: tion of any commodity 
for export, is the conmodity
 
likely to be in surplus on
 

wrz): markets at the time the 

res5'tinc productive capacity
 
be~'nes operative, and is such 
assistance likely to cause 
sunstantial injury to U.S.
 
prooucers of the same, similar
 
or competin; commodity?
 

1:3. 	 FAA 11(c) and (d). Does the 


prcect co ,piy with the
 
environrental procedires set
 
forth in AID Regulation 16.
 
Does the project or program
 
take into consideration the
 
protie-. of the destruction of
 
tropical forests?
 

14. 	 FA' 121(d). If a Sahel 

project, has a determination 
been made that the host 
government has an adequate 
syste-, for accounting for and
 
controllino, receipt and 
expenditure of project funds
 
(dsllars or local currency
 

generated therefr,)?
 

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 Continuino Resolution
 
Sec. 533. is disbursement of
 
the assistance conditioned
 
solely on the basis of the
 
policies of any multilateral
 
institution?
 

16. 	ISDCA of 1985 Sec. 310. For
 
development assistance
 

N/A -ESF funded
projects, ho% much of the funds 


will 	be available only for
 
activities of economically and
 
socially disadvantaged
 
enterprises, historically black
 
colleges and universities, and
 
private and voluntary
 
oroanizations which are
 
contrclled by individuals who
 
are black Americans, Hispanic
 
A-ericans, or Native Americans,
 
or whi are economically or 
sozia'ly.disaovantaged
 
(inlucing women)?
 

B. FU'ODN3 C;ITERIA FFr PROIECT
 

1. 	 Deve2coTEnt Assistance Project
 
Cr.teria
 

0. 	F r Sez. 102(a), 111, 113,
 

2Ed(a). Extent to wnich
 
N/A - ESF fundedactivity will (a) 


effectively involve the
 
poor in development, by
 
extending access to
 
economy at local level,
 
increasing labor-intensive
 
prodJ:tion and the use of
 
appropriate technology,
 
spreading investment out
 
from cities to small towns
 
and rural areas, and
 
insurinc wide
 
participation of the poor
 
in the benefits of
 
development on a sustained
 
basis, using the
 
appropriate U.S.
 
institutions; (b) help
 
develop cooperatives,
 
especially by technical
 
assistance, to assist
 
rural and urban poor to
 
help themselves toward
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better life, and otherwise 

encourage democratic 
private and local 
governmental 
institutions. (c) support 
the self-help efforts of 

developing countries; (d) 

promote the participation 
of women in the national 

economies of developing 
countries and the 
improvement of women's 
status, (e)utilize and 

encoirage regional 
cooperation by developing 

countries? 

b. FAA Se:. ]03, 103A 
IC-, ioe. Does the 

104, 
Yes 

TE7e fit the criteria 

fcr the type of funds 
(funCtiol,a! account) being 

uses 

c. FAL Sec. 107. Is emphasis Yes 

on use of appropriate 

technology (relatively 
s-,2:.-, cost-saving, 
lanor-usin g technologies 
that are oenerally most 
c.cropae for the small 
fprms, small bisinesses, 
an€ s~all incoes of the 
poor)? 

d. FA- Sec. 110(a). Will the 
riL-piet country provide 

Yes 

at least 25% of the costs 

of the progra ., project, 

or activity with respect 
to which the assistance is 

to be furnished (or is the 

latter cost-sharing 
reojirement being waived 
for a "relatively least 
developed cojntry)? 

e. FA. Sec. 122(b). Does the Yes 

activity give reasonable 
promise of contributing to 

the development of 
economic resources, or to 

the increase of prodj:tive 
capa:ities and 
slf-sustaining econoic 

cr0~. 
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f. FAA Sec. 128(b). If the 
activity attemps to Yes 
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 ultimnate 
beneficiaries are the poor 
majority? 

g. FAA Sec. 281(b). Describe 
extent to which program 
recognizes the particular 
needs, desires, and 
capacities of the people NIA - ESF funded 
of the contry; utilizes 
the country' s intellectual 
resources to encourace 
institutional development; 
ano supports civil 
education and training in 
skills required for 
effective participation in 
governmental processes 
essential to 
self-goverrnent. 

2. Develor-ent Assistance Proiect 
C-,r'Ei.'tE (Loans Oniv) 

a. FAA Sec. 122(b). NIA 
information ano conclusion 
on capacity of the country 
tc repay the loan, at a 
reasonable rate of 
interest. 

b. FP& Sec. 620(d). If N/A 

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? 
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3. Economic Support Fund Project 
Criteria 

a. FAA Sec. 531(a). Will Yes 

this assistance promote 
economic and political 
stability? To the maximum 
extent feasible, is this 
assistance consistent with Yes 

the policy directions, 
purposes, and programs of 
part 1 of the FAA? 

b. FAA Sec. 531(c). Will No 

assistance unoer this 
chapter be used for 
military, or paramilitary 
activities? 

c. ISDCA of 1905 Sec. 207. No 

Will ESF funos be use5 to 
finanre the construction 
of, or the operation or 
maintenance of, or the 
supplying of fuel for, a 
nuclear facility? If so, 
has the President 
certified that such 
country is a paity to the 
Treaty on the 
Non-Proliferation of 

Nuclear Weapons.or the 
Treaty fcr the Prohibition 
of Nuclear Weapons in 
Latin America (the "Treaty 
of Tlatelolco"), 
cooperates fully with the 
IAZA, an0 pursues 

nonproliferation policies 
consistent with those of 

the United States? 

d. FAA Sec. 609. If N/A 

corncities are to be 
granted so that sale 
proceecs will accrue to 
the recipient country, 
have Special Account 

(counterpart) arrangements 
been mace? 
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for' more than orie generation is required to produc, fully
Crowding 

This happens either when a prolonged rainy season
gregarious characteristics. 

gernoration$ in the same Ar4a, or"
allows 	 the production of several suc'cssive 

partially gregarized populati-,i moves to alternative seasonalanwhen a 
to favor gregarization. Otherwiso,

breeding area with conditions continuing 
revert 	to a partially or wholly solitarious type.


the population may 


occur ini large number they gather together in bands which 
When hoppers 

The have a more or less regular pattern of
 move about as distinct units. 
 found off the groundarein the early morning, hoppersbehavior. At night and 
on plants, bushes and stones. Roosting also occurs during


roosting (resting) 


the middle of the day when the temperature exceeds 
about 36 C.
 

Hoppers usually spend the greater part of the day marching. Under sunny
 

of first instar hoppers may march about 100 meters per day
conditions bands 
while large bands of fifth instar hoppers may march 

as much as 1 -2 km. per
 
hilly

day. Direction of march is generally downwind. However, in rough or 

be channeled by the direction of 
terrain their direction of march may 

to a straight line movement.arid other impeuimentswatercourses 

The main feeding period for hoppers begins with their 
roosting on plants
 

briefly while iarching. Just bfor'e
in the 	 eve;ing, but they also feed 

For the first three instars
 
moulting they feed very little or not at all. 


latter two i,,stars it 
this nor,-feeding ppriod lasts about one day, but fur" the 

may last 2 -4 days.
 

adult Desert Locust under favorable conditions
 The lepgth of life of an 
It r'eaches Sexutal maturity about 45 days

varies 	between 2.5 arid 5 months. 
In unfavorable conditions 

after fledgirg, Mature adults live about 30 days. 

as long as 6 munths. In gregarious locusts the mature 
maturation nay take 

they grow

adults have a bright pink coloration which turns to brick red as 


are yellow. In the solitarious formn 
 tile adults are 
older. Mature adults 


usually grey or 
dull brown.
 

soon after becoming adults. Solitarious
 
Dese-t 	Locusts begin flying 


fly at 	night and reauire a temperature of about 23 C or more for 
forms 

Low density

Some fly frequently, while others hardly at all.
takeoff. 


arid Sahelian areas of
forms are found throughout the Saharansolitarious 

the Near East to Central India. Gregarious
in the arid areas ofAfrica 	and 


They can fly continuously for
 
Desert Locusts fly during the daylight hours. 


The energy needed is derived from fat stored within its
 
17 hours or more. 
 the most 
body. The longest Flights are made by immature locusts, which do 


In sunshine, long continuous flight is
 feeding and store the most fat. 

but flight decreases when the
 

possible when air temperatures are above 14 C., 


air becomes hotter than 40 C.
 

in the evening soon after settling has occurred.
 
Most feeding occurs 


swarm
'Individual locusts leave the 

During swarming some feeding also occurs. 


on any green vegetation that the swarni happens to
 
for short periods to feed 


to some belief, locusts do 
pass over-, then they rejoin the swar-mn. Contrary 



the situation prevailing atThp insecticides to be used will depend upon 

Lhe time. Low to iwodoreto toxicity insucticides with short r'esidul. activity 

will generally bc :onidercod for use in thv control of sworms. irsec icideb 

irwluded in this cAtegory, Major
such as mlathion and feriitrothion ctre 


of swarms of

emphasis will be placed on late fal tt ei;r~y winter- control 

in order to restrict breeding
immature adult locusts invadingA southern Morocco 

riot beMur-oican soil. Recognizing that this effort ray
and reproduction on 

efforts will dlso be directed towards the control of
completely effective, 


the result of breeding by invading swarmrs.

emerging hoppers and hopper bands, 
The longer residual moderately toxic insecticide Carbaryl-Sevin-4-oil
 

band control. In the early instars
 
formulation has been selected for hopper 


residual insecticidesprior to banding arid migration either- shorL or longer 
aircraft

cani be applied directly on concentrations of young hoppers using both 

and ground equipment (back pack mist blowers etc.) 

pesticide purchases to ULV malathion and
 Although ATD plans to limit its 


Carbary] Sevin-4-oil other pesticides may be provided by other donor nations
 

or the Mc,rocca, Gt',rvrnncnt. Pesticides considered suitable for locust contre.l
 

Programmatic Environmental Assessnment 
as included in the Locust/Grasshopper 
(PEA) will bc acceptable for application by U.S.A.I.D provided equipment 

•wiLhin the, lirflts or restrictions imposed. 



not seek out and fly to areas 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 mirature 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 farInlr or national bAsis had 

its beginnir in 1929 when the United Kingdom recognized that control methods 

by individuals practiced until that time, only when invasions occurred, 
were
 

of little valul arid in the long term, wasteful. Effti.tiv) control required al 

as a whole regardless of olitica] boundaries. lh,
approach to the problem 

prerequisitrs for such an approach wore scientific knowledge, of the spocies,
 

the outbreak of the Second World Wrar,

its incidence arid biology. By 

planning largo scale
sufficient progress had boon made to 	provide a basis for 

the Middle East, then in the grip of a 
loc-!t control efforts in Africa arid 


locust plague which threatened the economy of the region. 

The end of World War two and the termination of plague condition.s
 

brought with then a reduction in U.K. Government funding For locust research 
into existence. By


until 1945 when the Anti-Locust Research Center, came 


l952, the region was again in the grip of a major locust plague. 
The FAO
 

A

accepted a coordinating role and has 	continued in that role until now. 


predecessor agency to AID established a regional project to assist in the
 

Much of that effort was focused on Morocco, a nation in which

control effort. 

eff.ctive control is a key to success.
 

The goal of all locust/grasshopper control efforts is to attack the 

at the earliest possible stage of development of an upsurge so as to
problem 

the extent possible the control costs, area requiring treatment
minimize to 

th criteria

and the potential for crop and grassland dainage. For locusts, 
are justified is dependent on
employed in deter-mining when control 	efforts 
 are

phase trarsforiiition cs detected through surveys. The typos of surveys 

listed on Chart 1.
 

sumner and early fall at the end of the bummer rains, gregarious
In late 

from the sumniner breeding area of sub-Saharan Africa and

Desert Locusts migrate 
the Southern Arabian peninsula and concentrate in northwestern Africa, 

the Red
 

of Sudan, Ethiopia and Saudi-Arabia, 	 the northern arid
Sea coastal plains 

Enroute they become
 eastern coast of Somalia and the Great Indian Desert. 


trapped by terrain features which restrict their movement, thus mwking them 

ideal targets for control. These entrapment areas include the Atlas Mountains
 

northern Ethiopian (Eritrean) highlands and the
of northwest AFrica, the 

At the eastern end
mountains of Yemen where cool weather limits their flight. 


of the invasion area the heavy rainfall of central and eastern India force 

in the Deserts of Pakistan and India.
Desert Locusts to concentrate 




Chart I
 

SURVEYS
 

a. Solitarious phase - Adult Survey
 

Adult surveys are conducted in major breeding areas on solitarious
 

on population numbers, 	 aggregating tendencies
populations to check 	 and 

to the need for control
They serve as a guide as
phase transformation. 

suitable 

measures againist future generations. Apri'l surveys are not 


for observing these non-swarming populations.
 

- Hopper Surveysb. Greg3arious phase 

efforts are desirable aygirist all gregarious locust forms,
Since control 

which hoppr bands are 
surveys aro designtod to dl]imit areas inthese 

are
 
pr eseri Irse are normally ground surveys as 	 hopLer bands 

in aress of abundantdoect fron the air, parLicularlydifficilt to 
veyott or, 

c. Gregrc p iouc ph '.,c 	 - Fly.'ny Swarm Surveys 

flying swarms.6r'C utilizLed to detectBoli grournd and aerial 	surveys 
rely on reports of sightings fron, the local 

Grour,, surviys usually 
Once sighted swarm movement is tracked to provide

populace as a guide. 
teams have the responsibility to mark 

guidricc to control teams. Survey 
which the swarm settles for- the night.

of the location atthe bourdc;-'ies 

- Settled Swarm Surveys
d. Gregarious phase 


where terrain features 	 inhibit 
These surveys are most 	 useful in areas 

Since bright colorations are typical of many immature
 swarm movement. 


and mature adult locust species aerial survey for settled swarms is
 

often a suitable technique.
 

of the Crop Protection 	Service, Morocco. 
Survey is the responsibility 

are not to be used for survey.Aircraft provided by the 	USAID 


1. Hope's 

instars, in
 
Although natural mortality in hoppers is highest in initial 


the case of viourtainous regions, tr'eatments will be made quickly after 

to band and disperse beyond
before the young hoppers have a chance emergerce 

bottoms . Spraying can 	 be conducted either by
confii's of the oued
the 

residual insecticides (Malathion UI.V arid
 
aircraft or ground equipment. Short 

hopper concrintrat iors using
U1 V) can be applied dirctly to theFenitrothion 

to tike 
ground equipment. USAID 	 chartered aircraft will utilize carbaryl 


on nearby plants ini addition to direct 
contact. 
advantage of the residue 

large open areas with adequate vegetative cover where 
marching hopper


In 

barrier strips employing Carbaryl Sevin-4-oil will 

bands have been detocted, 



be the application incthod of choice. Barrier spraying util iets o,e-halF or 

less insecticide than blanket coverage. Alternate treAted arid untreated 

strips r'educes the ha,'ard to nori-tar'got oryganisnis and is thi most Lcornoictl 

and effective method of locust hopper' band contr'] (ser Strategy Papcvr for- use 

of carbaryl sevin-4-oil, Annex.) 

Aircraft application for direct contact or, concentrdtions of young 

hoppers will generally be limited to the treatm;nt of sandy bottom oueds that 
Latter instars in marching
are remote and inaccessible to ground equipment. 


bands will normAlly be treated utiliLing barrier applications applied either
 

by ground or a.rial application. For large open areas with adequate
 

barrier strips 200 to 300 meters wide will be treated well in
vegetative cover 
front of the mrching bands arid back through the entire infested area. 

200 to 500 meters, dependant on speed of migration, willUntreated strips oF 
be left between treated barriers. Modifications of treatment widths of
 

barriers and untreated areas betweem barriers will bp. made on the basis of 

results obtained (see annex - strategy for desert locust hopper control using 

carbary l). 

2. Swarn-s 

Swar'm control involves two strategies: 

- Flying swarm control utilizing a quick acting, contact insecticide. 

Although research has shown flying swarm control to be highly .efficient under 

actual field conditions it does not always live up to research findings due to 

rapid fluctuations in swarn size and density. Flying swarm control is also 

dangerous. It requires aurial application. Flying locusts impinging on the 

aircraft windshield impair the pilots vision. Locusts pack up in th, 

airscoops of the aircraft and between the engine and nacelle sending engine 

temperatures soaring. USAID aircraft will riot be used to treat flying swarms. 

- Settled Swarm Control is safer and generally iore effective than flying 

swarin control. Settled swarms are usually highly concentrated 

The area they occupy is nonmally 3 to 10 times less than flying swa:r'ms. 

During warmn weather locusts begin flying from early morning until late 

evening, so the application time is short. Treatments must start shortly 
10 AM. Lateafter daylight and cease when swarms begin to fly usually by 


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 5 liters per hectare. Carbaryl Sevin-4-oil 

diluted 4:1 with diesel fuel and applied at 2 liters per hectare is an
 

swarm treatment if the other two insecticides are not
acceptable settled 

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
 

the FAO Desert
information. Forecasting is derived from data provided by 




Locust Information Service, Rome, Italy, determinations by indepenmdent locust 

experts in the field and the Crop Protection Services of Morocco and its 

neighbors. Fore(,stiny involves the 'use or historical data oF previous Desert 
weatherLocust outbreaks, including a detailed literature search, long range 

maps of vegetation development in known breedingforecasting and greenness 

areas as provided by the U.S. Geological Survey from NOAA satellite imagery.
 

The control strategy has been jointly developed and agreed upon by the
 

It is based on proven
Government of Morocco, other donor nations and USAID. 


in similar previous programs within the
grasshopper/locust control strategies 

Near East and Africa, and for grasshopper and other locust control world 

Also taken into account are the special terrain Features of Moroccowide. 

invasion
which makes it distinct from most other nations of the Desert Locust 


bodies (Atlantic Ocean.,
area. Morocco is bounded on two sides by large water 


and Mediterranean Sea) which affect low level winds systems, the guiding force
 

to Dese-t tocust migration. 1he Anti-Atlas arid 	Atlas mountains of southern
 
northward migrations arid
Moroco a&ct a a bLrier to the fall and winter 

slopes. In the sprinrg and
conreritr6t( ti,' ICu.CI t swaflir!- alorg their SoLuthern 

with the rvturri of wnr'mer weather, the locusts can penetriteearly sun:(Lr, 
trioe ]owet" iO.Utntair )riassagesand continuethis llonurit itn bc tmOIgth 

to the fertile p]airnsc of 	c.ntral Morocco and Mediterraneanniorthward mijr. tior 
proveint continuedcoast. M diteor"arw}ifl coAstal arid offshore winds normally 

nigrat ior, to th Europoar corit i rit. 

Ti strtegy is designod to prevent spring migrations to *nurth of the 

the same time prevention of infestations in theAtlas mountains while at 

to the south. The
fertile Souss Valley arid 	 minimizing crop damage to oases 

all crop damage cannot be avoided, but attempts to strategy recognizes that 
Attempts to eliminate all crop
limit darrage to the less productive areas. 

damage would entail movement of the control zone even further south into 

remote desert areas, losing the advantage of the mountain barrier and 

increasing logistics problems and cost.
 

to prevent or at least minimize the escapeThe strategy is also designed 
then becomes a

of swarms bac4 to the summer breeding areas of the Sahel which 

Fall of 1988 and future years. So, not 
source of continued infestation in the 


only providing protection to the fertile agriculture of Morocco,. the strategy 

also provides 6 large measure of protection to the nomadic Saharan tribesmen 

and the small Sahelian farmer who could be subject to destruction of grazing 

lands and crops. Locusts in the summer breeding areas are likely to spread
 

out over vast areas at lower but still 
economic population levels appreciably
 
more
costs associates with their control, arid


increasing the problems arid 


widespread pesticide application and its associated envirormental concerns.
 

to the rugged remote and 	lightlyTho strr~te-jy recognizes that due 
to the south of the mountains there is no impediment toinhabited area 

The object is to
 
complete elimination of the problem in any one given year. 

protect the fertile ag,'iculturvl areas of Morocco while whittling away at the 

residual population returning to the surrinor breeding belt, which in turn 

reduces th, population returning to Morocco the following fall arid winter.. 

This strateg. of plague prevention suoggests that continuing irntensive control 



ever, decreasing population can within two or three yearsefforts on an 
It recognizes that failure of accomplishment
eliminate the present problem. 


to full PlCguO status .throughoutresult in tho rapid population buildup 
the 60 plus nation invasioni area within a relatively short period arid a 

7 to 8 years or wore of continuous infestation at that level. 

can 

projected 

The strategy recognizes that for now or the foreseeable future there is 

but, that presently, plague prevention is 
no perinarient solution to the problem 

the most feasible nearis of approach. 

of Actors to Implement Strategyc. Capabilities 

one of the most efficient, best trained and 

it is small in
Although Morocco has 


equipped Crop Protection Services of the developing natiorls 

In their effort the CPS has been supplemented in
comparison to the problem. 

the usse of military forces and personnel from otherlargye measure through 
However, the problem developed so rapidly that theregovernmental agcncies. ­

was little time to train thesu supplemental forces in the intricacies of large 
length of time since the
scale locust control. Even within the CPS, due the 


were only very few personnellast major Desert Locust outbreak, there 
called upon to
available who could adequately relate to the problem and be 

Thus it has become both a learninig as well as an
guide operational planning. 

for most Moroccan participants.
operational experience 


The rapid response of the donor community, though instrumental in
 

to prevent major crop losses,
providing tte equipment and material necessary 

a
provided further consternation among the Moroccans due 


use. However, without this
 
has to some extent 


lack of technical assistance in its operation or 


spite oF the large numbers of personnel and support equipmentassistance, in 

recruited from other Moroccan government sources it is likely that the 

would hAve over-whelined the Moroccan capacity to
intensity of the problem 

effectively respnnd.
 

As with ary large b,.e pest control effort utilizing significant 

there bocoines a t(?ndorncy for overkill
numbers of inuxpurilencd per'sonnel 

through overapplication or the use of pesticides that are more toxic 
than is 

necessary. Until now such unfortunate ,ractices have frequently. occurred, 

giver, rise to increased environmental hazards as well as increasing overall 

control costs.
 

of the
On the positive side, with the experience they have gained, uiany 


adopted a more rational approach to control,Moroccan technicians have now 
that could ensue, and that the
recognizing the environmental consequences 


the necessity
problem will not evaporate quickly. Except in military circles 


for killing each and every locust appears to be a thing of the past. There is
 

to achieve thu project objective of returning the
becoming a recognition that 


status through an adhered to plan of action is
population to solitarious 


reactive approach initially subscribed. Acknowledging that

superior to the 


the cost of control is high, many personnel are now searching for ways to get
 

"more bang for the buck".
 



Still, in somt? sectors i tratical military approach to control is still 

very much in evidence. This includes treatments at inopportune times of the 

day or under coriditions in which officacy of operations is either minimal or 

to mount a military type ground operation of
non-existent. The proposal 


several thousand people armed with back-pack sprayers marchir'3 through the
 
appears to be a throwback
countryside spraying hoppers which they run across 

to control efforts of earlier time:. Such efforts in the past have never
 
are
proved successful in plague prevention. Also, most pesticides used today 


n. If undertaken at the level proposed,
inappropriate for this type operati 


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 inputs must be expected
 

until it is recognized that the presently practiced state of the art 

techniques provide the greatest opportunity for success.
 

On th po.itiv side, with respect to military involvement, the use or,
 

helicopters h,. gr-atly enhanced the efficiency of survey. Early detection
 

in mwlitAry helicopters hAs been a Iiijor"
utilizingnj miIjtar'y and CPS observers 
.factor in th, succesS ir swarm debtruction prior to reaching the fertil] Souss 

V'Alley To r-ach an ,quivAlent level of efficiency would have roquire d scores 

more of tuchriclly trained personrel. Sprayer equipped military aircraft 

swarms in irvcti i C.cc'ssibl to 
hrvce c4lo beoo SLILecSbfUl in controlling 

corvent.iorni. fixed irg aircraft. 

beginning ma-.y of the Moroccan personnel on the programAlthough in the 

were forced to gaiin experience through trial and err-or, this experience should 

begin to pay more and more dividends in the future as they grow towards self
 

near- future, however, technical assistance resains a
reliance. For the 


necessity and a desired donor contribution.
 

3. Technical Analysis of Airplanes:
 

Large Category Aircraft
 

Large Aircraft are selected for remote areas requiring long range
 

The average large aircraft will carry between 7570 to 11, 355
 

liters (2000 to 3000 gallons) of pesticide. Application swath runs should be
 

30 to 45 kilometers long (17 to 24 nautical miles) and ferry distance
 

capability up to 1706 kilometers (922 nautical miles) roLid trip non-stop
 

flight and deliver a full pesticide load.
 

distances. 


a. Electronic Guidance
 

Large category aircraft must be equipped with Loran "C" where acceptable
 

coverage and signal strength is available on the Omega Navigation System
 

modified with the 211 agriculture grid software to improve accuracy from 1 1/2
 

miles to one-half (1/2) mile accuracy.
 



over long distances consistentlyLorg spray runs cannot be ground marked 

without multiple distraction to the flight crew.
 

Some Items to be Considered when Selecting Airc . t Types 

- Speed of Air-craft - Perfonance Over Rugged 

Terrain at all Altitudes- Effective Swath Width 
- Overall Production
- Useful Pay 'oad 


- Fuel Capacity and Ferry Capability to Finish the 3ob 

During the Window of
Distance Capability 

- Mareuverability at Average Opportunity 

Runway Lngth and Width
Loaded Wights5 
1524 Requirements of the Type- Purformatncv at Above 


of Aircraft Including
Meters (5000 FT) Elevation 

- Type of Fuel Available Taxiway and Ramp
 

Size of Area(s) to be Treated. Strenuth.
 

are listed at 50,000 hectares.Sie troatmont area guidelinesMinimum 
One unit blocd does not require the immediate contracting of a large
 

four-engirne aircraft to disperse approximately 29,228 liters (7722 gallons) 
.insecticide One model will treat the area with 2.6 loads. The situation
 

would probaLly not be an emergency unless multiple sized 50,000 hectare areas
 

could be clocked in for efficient use of high speed aircraft.
 

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

- Treatment area 5 kilometers (3,1 statute miles) long. Aircrafl. speed 187 

The total hectare area infested or liters carried are knots (215 MPh). 

unknown.
 

seconds treating, and 2 minute turns at each end
 - One swath run takes 52 
to sprayto the original starting pointturn-around or by circling back 

the area in one direction.
 

liters
 - Properly calibrated the aircraft will ube more liters of fuel than 
(425 gallons) per"

of pesticide. Fuel consumption is about 1609 liters/h. 

Only about 2923 liters (772 gallons) of pesticide will be needed
hour. 

to treat the area, 

Seasonal program plans .can be projected on potential insect activity.
-
lead time for acquiring largeDisastrous threat usually allows some 

aircraft if necessary. Many times in the example above four medium 

air-craft will control 5000 hectares (12,355 acres) of locusts and be 

split into pairs to work separate smaller areas.flexible to 

Cost ustification
 

be high. The unexpected
Large aircraft contracting costs are expected to 


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 
air-craft
 

in the United States.
 



Overseis opr'Atiors takes 4 large air-craft to oper4ce two aircraft t) be 

assured of meting the biological timing of the insect; 

Large aircraft on site in Africa contracts can cost approximnaLoly one 

million dollar's mobilization on site emergency on site costs. 

Important docisions must come from professional program rplanners and an 

certain the size aircraft selected are compatible withentomologist to be 

solution
the terrain. InFestation and field support before a "quick fix" 


is suggested.
 

Medium Size Aircraft
 

- Medium sized aircraft should probably be classed on the familiar ayres 

turbo thrush, grumman turbine powered AG-CAT, and the snow air tractor. 

- The above aircraft are high performance single engine spray aircraft 

capaH] of working in higher and more rugged terrain than small low 

powered aircraft. The turbine maneuverability in narrow confines of 

smcl I mourntjin widi s armremore succVssful at control lin3 the locust in 

Morocco than large aircraft can expect to accomplish.
 

Justification
 

- Turbine powprcd aircraft are considered more reliable than 'piston powered 

with Imuch bctter high altitude perforitanco. 

- Jet "A" fuel is available throughout Africa, in addition, the logistics 

of 60 weight oil 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 
to 228 gallons) fuelinternal wing tanks of 117.5 to 863 liters (190 

Original standard fuel capacity of only 401 liters (106capacity. 

gallons) in the early models is not acceptable on African aerial
 

contracts.
 

For all locust control aircraft long range fuel must be required for
 

for small aircraft if their power
medium aircraft, and should be required 


and design permits the modifications.
 

- Turbine powered aircraft have much more:
 

load carrying capability than piston powered models;
 

capable of carrying above aver'age pesticide and fuel loads; and
 

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



Turbine powered aircraft available from factory 
by order:
 

- Ayres Thru-h
 
- Air Tractor (Snow)
 
- Schweizer AG-CAT (Grumman)
 

Small Size Aircraft
 

Small aircraft most familiar are the Cessna 188B models and 
Piper Pawnee 

PA-36 series. 

- Small fuel supply limits ferry distance aircraft work from the bose of 

opuratiorns.
 

lesb than more powerful aircraft.
 
- Hectares treated per hour are 

Used over flat to slightly rolling tr'rain cit lowr levels abovi, sIa 

level. 

Capable of operating off un-improved airstrips with 
agile maneuverability 

at lower elevitioris above sea levwl. 

Helicopter Use
 

- Helicoptcrs can bc used for aerial observation arid survey.
 

- Aerial communications air to air, air to ground and relay between ground 

in the field and to the airstrip base.units 

- Monitoring weather conditions and affect on the spray coverage. 

- Distribution of spray dye cards before area treatment. 

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


rotor - During monitoring of aerial operation, observe spray fixed wing or 


leaking spray bystems.
wing during turns for 
search md spot sprayer, as they require only 

- Make excellent small area 


small opening "heliports" selected near' the worksite.
 

- Weather decisions when to start and when to stop.
 

Commurni cat ions 

- Hand held programmable radios for coninunication front the ground field
 

team leader to the treatment aircraft on VHF aircraft

observer 

frequencies.
 

Monitoring treatment area weather conditions and report information to
 -
H.F. frequency.


the aircraft base. Using long range such as 




pi lol Suvb erdio coninurlicetior to t10
Monitoring spray covtorAyjo kod by 


1oss of pvst i idr, high temprt.ur',s or wind.

drift, 

in locating Iocu t bouLndary chanjes.
- Assist pilots 

symptoms of calibrciiiin
 
- Monitor aerial operation - report system leaks, 

and airport base jf possible.problums to the pilot 

Request for C-130 Retrofit Larqe Aircraft Category
 

The U.S. owns two hercules C-130 kircraft.
The Morocco Air Force 

requestcd to furnish spray

Agqncy for International Assistance was 
Government 


ldrge scale spr'dy operdtions against the 
For the C-130 forequipment retrofit 

evaluation oft.
 
USAID equipment specialists responded with 

an 

african locust. 


spocific dispersal ' 
series C-j30 and feasibility of installing3

the model and 
-


configurationi
 

- Rccom.,cnd .tiCr$ for equipment installation are: 

on 
Entgineeriro specificitions approved to mount spray 

winrig , aric 

lines and end booms 

or up to four tanks
liter (1000 gallon) tankInstall onboad 38P5 
unit positionoperited from t:entrdl control 

conne tcr' tOe3L'the' crot s-flow 

with po6,!-r to spray pumps. 

riot been made since the need for lari.je
 
Priority for 
this as,iitdncc has 


h -. rnot beenr established.aircraft 

205 A Model RetrofitHelicopters RlI 


Morocco airforce request spray systems to be 
installed in 10 (ten) Bell
 

205 A helicopters.
 

are available on order from 
The most common approved spray systems 

liter (100 gallon per minute) standard 
Simplex Company. The standard 37B 

be ordered with a suggested positive geared displacement 
60
 

configuration car, 
pump powered by a high torque low RPM 

liter (16 gallorn) irkximuin per minute 

(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 recommenrcd for maintaining the open clearance between the 

landing skids and higher mounting of thu spray booms avoidirg damage from 

rough surface, rocks and low desert vegetation. 



Dispersal Electric, Wind and Hydraulic Devices
 

by most african locust areas are for th sinrino ol(,ctr'i( or
Requests 
actual or thieoretical desiredwind driven dispersing devices producing 

droplet sizes.
 

Speed of the aircraft shearing effect, humidity and temperature, wind 
"!i, 

pesticide formula characteristics combine to influence the final result. 

The U.S. Department of Agriculture use the flexibility of the tee-jet
 

flat fan. Canada, England, Europe use spirmni',.3 devices with flat fan and
 

The majority USA private AG-aviation sector
 cone orifice diaphran, rozzles. 

use combiriaLionti 
of all the above. 

Exception 

- Carba-i ] S-vin- oI formulations do riot iainlain cai ihrat ior wher 

d spurt's d trioutgijh ca3ed sp inn i(3 sc reoris or' insh sI ooves etc. Ovr 

ab3t8tioir, of. the nmateriil caubes thckenirm'j arid pluyjiriL. 

- Flat r.rl r)0u/I '5 ldr-'qr' thar LISnd for ULV malathion with slotti'd screens 

in each riozzlv must replace the 50 mush size standard screen. 

- Hvlicopter spray systems estimated costs: 
$20,600
Modo No. 7003 = 

each -Electric Beecomi.t-Spinning at $1100.00 

6,600
6 units/aircraft = 


Electric Micronaire-Spinning at $1190.00 each ­
7,140
6 units/aircraft = 

Estimated cratinq each unit for shippinj 75 

$34,415Estimated $300,000.00 for 10 units including shipping 


Sevin 4-Oil Miyin Tanmk 

Agrochemie, Lyon, France representatives agree theThe Rhone-Pouienc 


Self contained two wheel trAilers carry permanent mounted 

prrduct must b, cir culated thoroughly before loaded into the spray aircraft 

tank. 

tanks. 

and pump with 2 inch quick no drip discoinnuct hose is used at eachEniri 

aircraft loading bite. 

- Critical Items:
 

to nix sediment from storage,Barrels must be rolled 90 meter 

http:300,000.00


bc, mixed at reconmerided rati for sp.Lific pr oje t.Fornula nust 

alld 0,1 thi'n 
Fol-MLI1C6 '01 inuo'i. bo cit-cul~~Led for- com~p]Pot vm!xi ri-3 

Load the aircraft.
 

ttc-jeL
Equip aircrcift inrd calibrate with stainlbs steel fla. fan 


eirer'aft.series r'ecomenudvd for sped of 



ArNEX F. 

PROCURM':rNIT ANA YiST 



To: R. Thompson, PDO 

Fran: P. Howley, ACO 

A.tcchod is the procur-ement. schedu]e for- the Locu.t Cort.rul Project. 

Attachmpert 1 Procur'mlnnt Plan Pesticid.s 

Attachment # 2 Issuance of PIO/C's 

Attachment # 3 Flying S'-vices 2 pages) 

Attachment # 4 Waivers (2 pages) 

Attachn.ent # 5 Sanple JustiFication (2 pages) 

Attachnent f 6 Assistant Adnr. Auth. 

AtLachment P 7 Competitive Proc 

Attachnment N 8 Notes of telecon with OFDA 



AitachmrL 1. 

April 11, 1980
 

MEMORANDU?.
 

TO: RThompson, PDO
 

FROM: PHoley, Contracting OfFicer
 

SUBJECT: Procurement Plan Pesticides
 

the
For project pc)-ureivt, with SuffI'CILt ladtime, GSA cri procure 

r,(.:r. urndc itb a 3 reefniord with AID and under its delegation ofpoticicit 
eir-c proCurrnonrt 

pev ticidci bhfou3 he procur'VC1 a, boon as possible so that we can gairn the
The 

by air. It costs about a or 9 

aLthor ity fur t e 

troelnldout; scAvinrt. of shippin3 by boat v01rsus 
air. 1hebe scvinq, could be then ubed.for othertifme wore to ship by 

Diroctor has authority to approve
procurL'werlt If nto the Mi ssi on 

6.302-2 (Unusual and Compellingriori-conp,titiv pru urvni'lnt based upon FAR 
source orrnot other supplies or(Ooly one resporsibleUrgency or 6.302-1 


services will bctitfy agcncy requirements.) for any future procurements.)
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Attcichmint 4. 

April 11, 1988
 

MEMO0RANDUM
 

TO: RThompson
 

FROM: PHowley Contracting Officer 

SUBJECT: Waivers
 

AIP SEPV:CES CON'TRACT
 

The origino] contract has been procured non-competitively using the waiver 

Authority of eFDA. The follow-up contract will have to be waived using the 

Mission Directors' authority under FAR 6,302-2) (Unusual and compe]llng 

urgency.) A 3ustification will have to be prepareod that will allow 

non-competitive procurement. It appears that approval can be made quite 

easily due to the nEturo of this project. 

PEST(C .t'ES 

in the case of ,althion and cirbaryl waivers of competition can be prepared 

based upon FAR 6.302.1 - only one responsible source and other' supplies or 

bervices will satisfy agency requiremernts. GSA will procure for USAID with 

sufficient lead time.
 

EQUIPMENIT
 

The najor 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 ASSISTANCE
 

The Mission can procure the technical services it needs through a PASA, IQC
 
It appears to me
contract a Personal Services Contract or a "buyin" contrdct. 


that a PASA contract with the Department of Agriculture Forest Service would
 

be the most practical since the Department of Agriculture would have access
 

to all the different skills needed. It is also easier to guarantee the same
 
(The Mission will have
individuals would be available to return to Morocco. 


to prepare a waiver of OMB Circular 76)
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Attachmpn L 5. 

SAMiPLE FORMAT NON-COMPETIT] V.F UCTIF]CrT]O(-

TO: 	 Director, 

Fron: Project Officer,
 

Subject: justification for other than full and open competition
 

T
CONITE 

(a) Each 	justification shall contain information to justify the use of a
 

'hority cited. As 	 a minimum, each justification shall include the 
specific at 
following inforryptior,
 

(I) 	 nature and description of project
 

(2) 	 a description of the services the agency needs 

the authority permitting negotiated pr-ocuremnt(3) 	 citation of 


(4) derc.trtrate 	 the unique qualifications or the nature of the 
the use of the authority cited.
acquisition, requires 

as required by
(5) 	 show exemption to Commerce Business daily 

suh-pdrt 5.2 of the Federal Acquisition Regulations and, if 

not, which exception under 5.202 applies. 

(6) a realistic 	cost estimate should be drafted
 

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

(6) 	 each justification shall have a contracting officer 

certification that the justification is accurate and complete 

to the best of the contracting officer's knowledge and belief. 

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


include supporting data and the rationale for other 
than fall and
 

will form the basis for the justification.open competition which 

(t'i 



Attachmont 5.
 

SAMPLE OF JUSTIFICATION
 

TO: 	 Director Charles Johnson
 

From: 	 RStryker/ADO
 

Subject: 	PIO/T
 
Project 608-0196
 

Locust Control, OMB CIRCULAR A-76 Exemption
 

Prohlp,. YoLur kpprovOI of drn exelnr.iorn to OMB Circular A-76 is required Lo 

the st.rviceb of the Dvpdrtmnnt of Ajric(:('turepcrtli U 	 F.rl/r,'rocco to obtain 
tho i.ocustForv .try 	Serv ico to - isist the Gover-rmneint of Morocco to conduct 

Coritrol Project . 

Bdac_olrl 
1. What is prob]em
 

2. Xey componenLs
 
in the public sector
3. Why activities appropriately implemented 


Discussion and Justification.
 

1. Show how public sector has repository of talent
 

2, Show timeliness of talent needed
 

3. Necessity for multiple trips to meet semi-annual program
 

4. Short 	notice and availability
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April 11, 1988
 

MEMORANDUM
 

TO: RThompson, A/DIR
 

FROM9: PHowley, Contracting Officer
 

SUBJECT: Ccrnpetitiv' Procurement Locust Project
 

From the issucance
Normal cOmpvtitivL procur'eniprt averaqes from 8 to 12 months 

urtil the contr.ict is executed arid contreictor personnel arc in
of the P1O/1 

The Loc,.st Project crinrot be considcred norm'Al procureinont d.e to 
country. 

the uricertinty of the locust infestation. The urgency of the air bervices
 

and posticids iiickc it impossible to plar on A long-term basi6. 

What wab thought to be a yearly occurrence row appears to be beiiii-arinually. 
difficult if not impossiole if rorrnal Pr'oceduresIt rrikkets p-ocur'eriet plannring 

were undertaken. 

itself to quick and responsiv, ictiorThe immediacy of the problem lends 
Mission has the latitude to procure mater.als

This can only be tiken if the 
The exception in the FAR Regulation Part 6 (unusi .l and


arid services quickly. 
can be invoked by the Mission Director in his/her ca.-acity

compelling urgency) 
the head of the procuring activity. For purchases under # 100,000 the
 as 


AIDAR exception can be used.
 



4/8/88 

Attachment 8.
 

SUBJECT: Notes of telecon
 

Per telecon with C. ciegcl OFDA has rigotiated a ten month contract with 

Altair for flying services from March 24 thron,,3h January 1989. The contract 

has a hiatub of 2 month. There will be an avvrago of 50 hours pcr month 

during the poak with t inirilnUm of 275 flyir,3 hours irnthe contract. The 

contract can br 6monded if need be. 

I am riot sure at this time wh-at part of the contract will bo -icked up by OFDA 

and what portion ib going to be picked up LSAID when the project p.-p(,r is 

approved. 

SpraN Equipnont 

As stated earlier this equipment is contingent, upon Smplex not receiving
 

contract fror, the Forestry Department. If they are riot successful, we should
 

then request OFDA procure this equipment non-competitively under their
 

delegated authority.
 

It should be noted that some training will be necessary to install this
 

equipment. It is therefore suggested that a personal services contract be
 
(3) weeks to
negotiated for an individual to come to Morocco for about three 


instruct in the in~tallation and calibration of these systems.
 

Technical Services
 

It now appears that instead of using a Participating Agency Service Agreement 

(PASA), the services of the project coorditiator, logistics specialist, 
spray/Lalibrationentomologist, health and public safety specialist arid 

services contracts. This wAyspecialist may be procured under porsonal 

candidates can be lcated that can fit into the bchedule with requisite skills.
 

C­



C- 1E ENTUNITED STATESmqemnorcmb rnt
 
^TUi, .1 May 1988 

AT" P. MAJ 	Wilson, MUSLO/AR 

suBuitc, Pyrotechnics for Signalling Aircraft during Locust Spraying OperationE
 
- " '-


THRU: LTC Cron.Dkn -6 4
 
COL CoTr1 e&L & v
 

,o, Ms. Janet Ballantyne, USAID
 

two types of devices which would be useful in signalling
1. There are 

aircraft 	during locust-spraying operations: hand held/fired flares to notify
 

the general location of the infested area and smoke grenades/pots
the pilot of 

to delineate the parameters of the infested area.
 

2. All of these devices are stocked by the U.S. Ariry and are available
 

through military procurement channels. Some of these devices or similar ones
 

should be a~ailable commercially. The specific data for requesting this 

material through military channels and approximate costs are provided for your 

information at enclosure. 

3. As with any type of pyrotechnic, those mentioned above can be dangerous 

and must be -handled with care. There are certain methods and safety 

requitements that should be taught prior to their ,,se. If you order these 

items, 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 look for this bignal) and a
 

smoke grenade for back-up. Visual sigials 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., uoes the marker have viaual contact vith the
 

ground controller?). Recommend smoke pots for delineating 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 NSN 1 DODIC? COST PE.,Y"r. 

H!26AI-SIGNAL, 
ILLUINATION 

1370-OO-629-2336 1370-L311 428.463 Best for in', 

slgnallinr c! I-

GROUND, RED STAR lot (last 1('-. 

PARACHITTE seconds) 

to
Ml27AI-SIGNAL, 1370-00-753-1859 1370-L312 $26.513 	 Could be used 


signal thoseILLUHI14AT ION 

marking the area,GROUWD, WHITE 
once pilot has
STAR PARACHUTE 

confirmed he is
 
prepared to spray
 

2 1/2 .MB HC SMOKE 1330-00-219-8511 1330-G930 $12.18 4 	 1 1/2 to 
minutes of smoke ' GRENADE 


818 SMOKE GRENADE 1330-00-289-8851 1330-G940 $13.924 	 1 to I I/2 irln­
utes\of smokeGREEN 


$14.254
1330-G950
330-00-289-6852
RED 


1330-G955 414.054
'1330-O-289-6853
VIOLET 


413.754
1330-C945
1330-00-289-6854
YELLOW 


H5 - SMOKIE POT, 1365-00-598-5207 1365-K866 $138.O0 	 Best to de ine­
ate area; asts
GROUND W/HC 

10 to 20 tns. 5

SMOKE MIXTURE & 
IGNITING DEVICE 

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

3. Ordered by case - 36 per case
 
4. Ordered by case - 16 per case
 
5. 	For smoke pots which last longer than 20 minutes, a fuel mixture is
 

thickening compounds and
usually required. It is also possible to buy fuel 


make your ovn smoke pots.
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ANNEX G.
 

MAP OF AFFECTED AREAS
 



ANNEX H.
 

MAP OF CONIROL STRATEGY
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ANNEX I. 

STATEMENTS OF WORK FOR TECHNICAL ASSISTANCE
 



LOGISTICS SUPPORT SPECIALIST
 

Statement of Work:
 

1. General: The logistical specialist supports the 	U.S. aircraft spray
 

operations 	(two Turbo Thrush) by identifying and communicating daily aircraf
 

The specialist also
operational needs to the GOM ground support crews. 


ensures that obligations
monitors the aircraft contract on behalf of USAID and 


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 arid will be assigned to an oper tional base in thc fiPld
 

such as Guelmin in 
the southern Morocco. ihe spe ,list will be required to 

communicate with both civilian arid military person 	 I where air-craft are based.,
 

2. SpeciFic:
 

- Fstabli.h A.d6ily schedule in concert with pi* C, atuthorii is, arid 

GO1, ground support crews that identifivs arid r- . for tin',ly 

operatioril requirements to aircraft, princip61 refueling, 

pesticide delivery and loading, and dairiteanarLe r"4t. 

- Develop working relationship with GOC authoritic 	 nat 

insures appropriate logistical support in coordir.. 	 inor
 

aircraft requirements.
 

- Assist pilots and GO, 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 treatment as well as fuel and pesticide 

requirements. 

- Monitor obligations of aircraft contract with AID, and report on 

performance arid constraints to USAID/R6bat at least twice/week. 

- Monitor consumption of pesticide for Turbo Thrush aircraft and disposal 

of empty pesticide containers. 

- Other similar duties as assigned by USAID/Rabat.
 

- Assist at needed with field spray oper'ations arid monitor spraying 

effectiveness. 

- Six day work week is required.
 

3. Q ilifications: Field operations experience and knowledge of a similar 

nature cesired. Field experience in Morocco is higjhly preferred. Spucialist 

mast have French and/or Arabic language capability, 
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Budget in support of funding
 

U.S. Dollars
 

1. 	Salary
 
1F days at $O0/day 1800
 

2. 	Per Diem ($39/day=lodging and meals) 819
 

3. 	Travel anc ransportation 200 
round trip Casa-Pqadir 
plus local transportation 135 

4. 	FICA (7,5% salary)
 

446
5. 	Miscellaneous 


$3400
 



COORDINAIOR/MANAGER
 

Statement of Work:
 

The Locust Project Coordinator is responsible for the day to day
1. General: 

operations and activities of the U.S.G. supported Locust 

Control Project
 

The coordinator will work within the USAID/Morocco's 
Food and
 

(608-0196). 


Agriculture Office in Rabat and will report directly 
to the USAID Project
 

provide daily liaison between USAID/Morocco,
Officer. The Coordinator will 

and the field operations inPost (PCC) in Rabatthe GOe, Central Command 

Guelmin.
 

2. Specific:
 

- Establish a working relationship with GOM authorities, Logistic 
Support 

in order to obtain and commurlicatearid USAID/MoroL'coSpc-cialist in Guelmiri 
locust control

tim(,ly irformaition r('garding the various aspocts at 


ac:tivity.
 

and donors who areinternational agenciesMintain rontact with 	other 

control activity.
supporting the locust 

("I
 



Budget in support of funding 

U.S. Dollars
 

1. Scal ry 
June 1, 1988 to June 30, 1989 22,000
 

2. Per Dium 
Field Trips
 

585
15 dabs at $39/day 

3. Travel and Trarisportc~tiorl 
2000
International 


500Internal (4 trips Csa-Agadir) 

165
FICA (7.501 Salary) 


1750

5. Miscellaneous 

6. Housing Allowance 6000
 

32,700
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ANPAC ISSUES CABLE
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UNCLASSIFIlD STATE 5b0892/21
 

COMmODITIESPROCIDURES MI6ST NOT FRODUCE 1%uIrMENT AND 
ON TlwE. IF IT A??MAS TEAT DL).YS ART LIt.TLY, DAA 
NOTE Till ANE WOULD TURN TO OFDA YOE ASSISTANCE WIT-
PROCUREMiNT Oi IUIP.ITt COMrDITIES, TICENICI-L 

O'EVER, AT
ASSISTANCi, A!D AERIAL STRIING SERVICES. 

TRISLhT ts1SSION SEOU.L.FOCEED ON BASIS TEIT PFCJECT 
WILL 11 FJNDED AND PROCUREMENTS F.IDE WITHOUT OFDA. 
TRFRL MAY li A DIITEEINCY OF OPINION ITTWEFN ANF ANr 
OFDA ON ThE CONDITIONS UNDER VEICE OFIDA bULD FROVID.F 

PROVIDEPROCUR MiNT ASSISTt.N3F. OF COURSE, OILA VO'JI.D 
LISASTi. ASSIS LNCi"FOLLObING A DISASTER DECIAPATION FEE 
AID LANDBOOl 6 CRITERIA. 

E. MAJOR ISSUF AND CONSTRAINT TO IMPL.N.FNTATION IS 
POSSIBLE TIMING DIFi CULTY IN TlOCURF;IENT OF EQUIPMYNT, 
CO.ZODIiE)1 S, lFCiKICLL ASSISTANCE AND ATIAL SYRATIN' 
SIRVICES. siTE AN OCTOBER DEADLINE FOE O!;-SITF LOCATION 
0? ALL GOODS AND FiRSO1,NNL, IT IS ESSENTIAL TEAT ALL 
CONTRACTS AND PURCEASES FE E7ECUTED !Y SUMrER OF 19K&. 
plID/s IS DR,.:ING A FRCCmE'F PL.N TOR MISSION 
CON'SIEFITIO1. ThIS -1-LAN fEOULT, SELF A!£F DITEFMINF 
i'ErTEi OFL. .SSIF7AXC! kill i: N-D- D VITP 
TEOCL5,FE '% TIS ' ILL SENT SEPT11.i. PLiJl E IN 

6. ISSUi ol.S RAISED O:s PEOJECI SUSTAINABILITY AJTER AID 

ASSISTAiNCE Tl],FINA7]S. AS NATURE OE PROJECT IS TO 
SUPPORT tOEOCCO WITE SUPPLEMENTAL ASSISTANCE ADDRESSING 
A' EPISODIC, TIhi-LINITED I'ROLiKF, AND AS TEE NOROCC.N. 

IS VERY WELL OPIRATIDCROP PPOTICTIO CONT-Oa, DIVISION 
IN NORMAL CIRUNSLNZES, SUSTAIAbILITY IS NOT 

CONSIDERED AN ISSUE. Tp TECENICAL/INSTITUTIONAL
 
VlRiFY TEIS OISEVA7ION.
ANAL1IS SEOULD 

7. T-.f )OLLOiING CONCERNS AND GUIDANCE INDICATE TOPIC 
AREAS THAT SEDULD !I ADDRESSED IN PP. 

-- A. FP NIEDS TO INCLUDE A FULL ENVIRONMEN7AL 
ASSISSt,£NT AND A FULL INSTITUTIONAL AND TECHNICAL 

T i PP 'ClS NOT NFED TO INCLUDE I FULLANALYSIS. 

OR A SOCIAL SOUNDNESSICONOrIC/fINAvCIlL ANALYSIS 

FROM LOCUSTSANALISIS. 6OEVIR, TEE MAGNITJDE OF RISE 
)ND POTENTIAL S.VIINGS SHOULD Yl SEOiN ILLUSTRATIVELY. 
SOCIAL GROUPS IFFiCTED BY PROJECT SEOULD BE POINTED OUT 
AS TAROETED BIUdEICIAP.I5 OF ACTIVITIES. 
--- i. P SEOULI INCLUDE A EFIEF DESCRIPTION OF TEE 
OIDA I.OCUSq P,-R&N3ZY PROJICT O 1937 AND SEOW EO'i TEE 
PROPOSED LOCUSl CONTROL PROJECT WILL UTILIZE TEE 
ILPRI IENCiGAIVIS ANC LESSONS LEARNED IROM TEAT 
EXPERIENCE. 
-- C. Pi SE:,ULL DYSCRi E THE SYSTEM BY WElCH PROJECT 

STITY £50&-2/Ci12t,CLASSIYIlP 
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IFFORTS WILL 1 COORDINATED %ISE TECSE OF OTEEF. DONORS,
 
INCLUDING TEE DUTOE, GERMANS, AND TEC.
 
- D. BUDGETING IPP}kOACB Il; PID CONSIDERED 
APFROPRIATE IN THESE CIRCUMSTANCES. PP SHOULD DESCRIlE
 
IN SOME DETAIL TEE SPICIFICATIONS FOR EQUIPMINT,
 
COMMODITIES, AERIAL SPRAYING AND TECHNICAL ASSISTi.NCY.
 
TOR TIMILI EXECUTION, PP SEOULD CONTAIN INTO NIEDEL FOR
 
ALL PIO/C'S, P10/I', AND ANY WAITERS.
 
-- ~1. MISSION SEOULD IMMEDIATELY PREFLKi A CN, WITE
 
10TH AN ADVICE OF ROGRAM CEANCY AND AN ACTIVITY DATA
 
S3IET.
 

E. PROJECT PAPER DISIGN TEAN: ANPAC IDENTIFIED NEED TO
 
TXPAND PF DESIGN TIAM TO INCLUD. FOLLOVING IXPERTS -

FTOw)LOVIST, INVIRONMEN7ALIST, AERIAL SPRAYING
 
TV'CJIP'ENT SPi'IALIST, CONTRICTS/PROCUREMENT EXPERT,
 
SOCIL SCIENTIST 'RINSTITU7IONAL ANALYSIS, AID
 
.- !C,£t IALISr, A N DESIGN COOEDINATO/TIA LEADEF. 
]IFsT 7'o A.£AS Oy EXPERTISE MlY IE COVERED lY ONE 
PEP SON. T-,O',GE A "UY-IN TO TET INTEGRATED PEST 
VANA. ±.NT AI. ZNVIPO±NTAL PROTECTION PROJECT 
(S3;-4142) UNEER CONTIRC tI IlE TEE CONSORTIUM FOR 
INTFNATIONLL CRO PRGi'ICTION (CICF) USING PD AND S 
1UNLS, mISsIOh; COUlD PROCUE1 SIRVICES OF 
F; TO," LO& IST/ENVIROIEN;TfLI ST, AERIAL SPRATING EQUIPMENT 
SPECILIST, ANI CO'TTACTS/PBOCJRFwENT HPERT. S&T/AGR 
CAN PROVIDE CiRIFICATION TO AID/i CONTRACTS OFFICE TEAT 
ASSISTANCE WIH IP D16IGN I2S IN'TO SCOPE OF ClCP 
FROJECT AND TEiRHORF kiLL NOT RAVE TO IE COMPETED. 

AID/W bILL PROVIDE AID ENVIPONMZNTALIST. MISSION COULD 
PROVIDE TIAM LE!.DER AND SOCIAL SCIENTIST. MISSION 
SLOULD QUIC?-lY rPIAlE P1O/S FOR CICY ASSISTANCE AND 
SU]61IT RiQJEST FOP P1I AND S F-JNDS. 

ECAUSE 1OF TEE URGENT NATURE OF PROJECT AND SHORT
 
LEAR TIMi _FYODFP PiOJECT MUST COMMENCE, DESIGN .EFORT 
SEOULIE II TO PLIORIiY. AID/* WILL MA: CONCERTED PUS­
7O EX£CUTE CONTRACTS AKL WAIVERS WHEN SUPPLIED NECESSARY 
DO6CU.INTS, TO B CO!NTAlN11 IN PP. SEULTZ 
!T 

N N NIN 
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NEWSPAPER ARTICLES
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1.0 EXECUTIVE SUMMARY
 

USAIDI/orocco 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 cf' locusts 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 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 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 damane 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 process 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 GOM officials in
 
charge of tre national locust contrcI 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 po'icy to ensure that the environmental consequences of
 
AID-financei 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.I.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
 
preparation 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 PEA) 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 PEA 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 revircw 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 GOt!
 
agencies concerned with the locust control effort will have ready access to
 
the findings, conclusions, and recommendations of these studies.
 

2.3 GOVERNMENT OF MOROCCO 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 to>ic 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 GOtM, 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.I.D. EnvironmertLal 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
 
locust outbreaks which require detailed environmental
control of large scale 


review was performed during preparation of the L/G PEA (TAMS/CICP, 1988), and
 

will not be repeated here. The principal Morocco-specific is3ues requiring
 

detailed examination are treated in the pesticide use as,;essment (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
 

Morocco's locust control program were traveling heavily or on temporary
 

assignmf;rt to field posts to manage the operation. Therefore, a modified
 

scoping procedure based on an individual consultative approach was adopted. A
 

list of key people contacted in this process is provided in Appendix A.
 

Meetings to disc 'ss and identify the potential environmental impacts of the
 

proposed project as well as recommended mitigation actions were held with the
 

Ministry of Agriculture Crop Protection Service, Ministry of Public Health
 

Environmental Health Service, and Food and Agriculture Organization Morocco
 

Country Office.
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4.0 PROJECT DESCRIPTION
 

4.1 B,%CKGROUND, GOAL, PURPOSE AND OUTPUTS
 

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 Novemrner 4, 1987 the Government of Morocco (GOM) requested
 
that USAID provioe emergency assistance. On November 9, 1987, two American
 
aircraft were moved from Dakar, Senegal to Guelmim, Morocco. A shipment of'
 
40,000 liters cJ malathion insecticide was air-lifted from the United States
 
to Agadir shortly thereafter. Technical assistance was provided to support
 
the operation anz assist the GOM to assess the biological aspects of the
 
locust infestation and advise on spray operations. The USAID aircraft
 
operation was assisted by AID-funded ground to air communication radios and
 
strobe lights. Protective clothing and motor pumps (used to transfer
 
malathion from L-arrels 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 proportions 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 safety 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 DONOR ACTIVITIES
 

A numter cf other donors, both bilateral and multilateral, are
 
assisting the GO,' 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 (1PM)
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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:
 

*rhe 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
 
environmental ccnsequences, as well as being the
potentially harmful 


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 preferred alternative of the Morocco Locust
 

Control Project, ano will be the focus of this EA.
 

4.4 AFFECTED ENVIRONMENT
 

The Kingdom of Morocco lies at the northwest corner of the African
 

continent, boroered on the north and west by the Mediterranean Sea and the
 

Atlantic Ocear, respectively, and on the east and south by Algeria and
 

Mauritania, resrectively. 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 and controlled by Morocco. Morocco is
 

divided into two distinct topographic regions, the coastal plains in the
 
in the east and south. The
northwest, and tile mountains and arid plateaus 


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 Sahara
 

desert (ALIC, 1980).
 

4.4.1 Land 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 regions, 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 
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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 dependent on
 

agriculture, making this sector critical to Morocco. Approximately 51 percent
 

of the agricultural 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 tha 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, 198D)
 

Forests cover about 5.2 million hectares, 360,000 ha of which is in
 
plantations and the rest in natural growth. Another 2.6 million is covered
na 


with alfa grass (Stica tenacissima). It is estimated that 2.4 million ha of
 

forests (31 percent of the total) and 1 million ha of alfa grass (13 percent
 
of the total) rave some productive 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 ana 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 Protected 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 excection 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 Khnifiss Reserve Biologioue. This 6,51C ha reserve is
 

situated on the southern portion of Morocco's Atlantic coast, 70 km north of
 
Tarfaya and 120 km south of Tan Tan, in the province of Tarfaya
 

4-4
 

\\ i 



(28 deg 00 min N, 12 deg 25 min W). The site, which is an important shore
 
bird habitat, consists 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 Dorder (29 deg 50 min N, 05 deg 35 min N), 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, zitn less tran 60 mm rain per year. The marshes can be completely ;
 
dry for veers wten tnere is no rain. In wet years the area harbors large
 
numbers of wintering waterfowl and breeding birds. The &rea to the west of
 
the Iriki ree"E-e 4s a major b;eeiing area for locusts, and will undergo
 
aerial treatMes.t.
 

4.4.4 Ra-e an Endance-ed 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
 
endangered species within Morocco. The information provided below is based on
 
best professional judgement. Habitat loss from overgrazing, depletion of
 
forests, and other non-sustainable resource 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 flyway for migrating and wintering waterfowl from Europe, as well as
 
several indigenous species.
 

4.4.4.1 Birds. Approximately 131 species of passerine birds are known
 
to occur in Morocco, comprised of resident breeders, migrant breeders,
 
occasional breecers, winter visitors, and accidental visitors. The species of
 
birds which occur in the breeding or migrating areas for desert locusts, and
 
which are considered to be rare or endangered are as follows: Tawny or Steppe
 
Eagle (Aquila rapax); Golden Eagle (A. chrysaetos); Griffon Vulture (Gyps
 
fulvus); Nhite Stork (Ciconia ciconia); Red Kite (Milvus milvus); Bearded
 
Vulture or Lammergiei (Gvoaetus barbatus]); Peregrine Falcon (Falco
 
peregrinus); Houbara Bustard (Chlamvdotis 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 (Acinonvx 
jubatus); and Artiodactyla, four species - Dorcas Gazelle (Gazella dorcas), 
Cuvier's Gazelle (Gazella cuvieri), Dama Gazelle (Gazella dama), and Barbary 
Sheep (Ammotragus 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 areas likely to be treated for locusts are
 
on the current list of rare and endangered Moroccan Plant species compiled by

the International Union for the Conservation of Nature and Natural Resources
 
(IUCN).
 

4.4.5 Huarn Population (ALIC, 1980; USDS, 1986)
 

The estimated 1.984 population 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 population of more than 100,000 are west of the Atlas, and most of
 
these are coastal. 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)(I)(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 reDeated 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 Testina Proorams
 

AID is currently conducting a scientific program to study the efficacy
 
and environmental imT,zaczs of certain pesticioes for the control of locusts and
 
grasshoppers in Africa (Dynamaz, 1988). Rigorous efficacy and environmental
 
imDact field triac of eight insecticides have been conducted in Mali, against
 
the Senegalese :~a~ c'pper, Oeaaieus seneoalensis. It is currently planned
 
unoer this proram to evaluate the same eight pesticides in two additional
 
countries, against other grasshopper/locust species. The preliminary phase of
 
the testing program consisted of a technical selection process to narrow the
 
field cf pesticioes with potential for use in AID-funded L/G control projects
 
to a list of candioate chemicals for which detailed field testing is
 
considered appropriate. The classes of pesticides from which selections were
 
made were organophosphorus 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 bv the Joint Meeting on Pesticide Residues to the FAO/NHO 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 availability.
 

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

Organophosphates Carbamates 	 Pyrethroids
 

Malathion Carbaryl Lambda-cyhalothrin
 
Fenitrothion Bendiocarb Tralomethrin
 
Chlorpyrifos
 
Diazinon
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The preliminary conclusions of the testing program based on 
the results of the

Mali field trials snowed all 
eight 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 imnacts on 
birds, reptiles, and mammals were

observed, but incomplete residue analysis precluded a full 
evaluation of the
potent-al environmental impact of the insecticides. 
 The lack of acute effects
 
and preliminary evioence 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 FAO, Pinto, et a]. 
(1988) performed an
 
environmental assessment of fenitrothion use 
in the Sudan L/G control program,
including efficacy/environmental impact field trials and residue 
studies of
 
aerial ULV application. 
 The results of this study indicated that
 
fenitrcthic.n, vhen apclied at 
acproved dosages according to stanoard
 
Drotoc:ls, was effe:tive against the desert 
locust (Schistocerca arecaria).

Significant e'Fects on some 
nontarget organisms were ooserved. The assessment

concluded traT mare study of sucn aaverse effects is neeaed, and that use of 1
fenitro~nior in iocust g-assnopcer control programs must occur in the context

of weV]-mnare: oreraticns 
in oraer to minimize unavoidaule impacts.
 

5.1.2 ReC-.m-Er-
 cn o: the L/G Programmatic Environmental Assessment 

The Li1 DEA (TAMS/CICP, 1988) 
evaluated the eight insecticides listed
 
above 
(arng otrers ) for efficacy and environmental soundness in L/G control
baseD on avai]atle information (which, for the draft PEA, did not include the
fincings of tne Mali or Sudan field tests). The preliminary conclusions of
 
the L/ PE4 recardinc 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. 
EPA review of certain regisered uses 

Fenitrothion - Use with caution in aquatic environments; not 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 aquatic 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 Insecticides for the Morocco Locust Control ProQram
 

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 campaigns, AID has provideo 140,000 1 of malathion ULV and 
183,000 1
 
of carbaryl 20 percent ULV to the GOM under AID emergency procurement

procedures. The fenitrothion and DDVP used by the GOM are obtained from other
 
sources.
 

Fenitrothion rias 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 reouirements for AID project assistance.' Given
 
that fenitrothion makes up a significant portion of the insecticide routinely

being used bvtne GOM for locust control, it is likely that use of
 
fenitrothion by the SOM will be "co-mingled" with other AID-funded services
 
and commodities under the proposea project, e.g., aerial spray services,
 
two-way racics, prc,tective clothing and equipment, etc. s noted aDove, the

preliminary conciusions of the L/G PEA (TAMS/CICP, 1988 recommenc against

terrestrial ac:Jications of fenitrothion due to problems with uird toxicity.
This iz ar 'ce nricn will reteive close technical scrutiny ourino review of 
:ne draFt PE;, due inoart to the findings of the Mali ano Suoan field trials,
which did n:-
 inoicate. significantly higher environmental risks associated
 
with 'ucicicus use of fenitrothion in locust crntrol applications. In view of
 
these manaceme-t a, technical considerations, this EA provisionally approves

AID assistance to tne GO .Min the aerial application of fenitrothior, subject
 
to resoluticr, of the technical 
issues associated with fenitrothion's
 
environmental impa:t. Mitigative actions to be employed in this regard are
 
oescribed in Section 7.0.
 

DDVP is an organophosphate 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, which 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
 
published an "Initiation of Special Review" action for DDVP based on 
EPA's
 
determination 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 cf 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
 
designpd for ULV application of carbaryl and malathion, and are thus not
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6'0 ENVIRONME H~f~AL-I- OTEPROPOSED, .CTON 

'Aecta Ied techca aaFI's of tef 1 rangeofona
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6~ J4'R~ ~ONSH I~yP 'ETWE EN SHORT-TEMMI.MPACTS -AND LONG-TER PRODUCTIVITY 
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The- proposed project wobld esli in'the, irretrievabl~e consumiption Ofpetrp-chemical s in.the- form o~ 'interaa',combusti n'egn ,Caft

and,-round vehi~cles) and insecticie Rela l~ sta 1 amu Lof- e1_:
 

ene'abIere~sources' w~' au
ni- s be e e e h o?ect. Int e"" 
~u I el.y even' that inse.cticide appl ca t ion we re to .pera ne ntIy aI t er,-some-,~aspect oft affected ecos' ste M ts woldrepresen an reversb e 
cha 'ge Given the Iow pe rs istece of. a~ II- of '-te se' ected ucscontrol

insecticides Jn- th aua onmen thi s is oe ect :to' occ
 

6-,
 



7.0 IIGAT IOW OF ,ENVI RONMENTA IMPACTS 
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 7.1.4 C oadPer naIPoei Ecuinment 
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ofim iide~conributedbyAID, to Morocco's lous conro __a'sntqcvember :1987 , i t aprsl iRely'(ado field obs~ervation"s and'd ~nt er v ~e w 
of knwedeb ein idasthtoehave been properly dipsed of as,

~$,yet. This~iszdue~ inpr to theutility of they empty drum s for' such purposes~ 

_ 

asd talnsorJton tefomlated sins ecticides for use inground spr ay operations~
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V. ILLUSTRATIVE COSTS'
 

ITEM AMOUNT
 

Salary - 70 days @ $260/day ---------------------------------- 18,200
 
Domestic U.S. travel - two RT's ------------------------------- 1.503 
International travel - one RT U.S. /Morocco -------------------- 2,530 
In-country travel
 
Air ------------------------------------------------------ 1,500 
Vehicle rental -------------------------------------------- 5,000 

Per diem
 
U.S. - 10 days @ $120 -------------------------------------- 1,200 
Morocco - 60 days @ $78/day -------------------------------- 4,680 

Miscellaneous 
FICA @ 7.5 percent salary ----------------------------------- 1,365 
DBA @ $2.57/100 salary -------------------------------------- 468 

Supplies ana Ecuimeri: ----------------------------------------- .C00 

Subtc:I ,---------------------------------------------37,43 

Contingenc ------------------------------------------------- 1,587 

TOTAL ----------------------------------------------------- 39,000 

*This budget is for services during a single campaign. Line items should be
 
adjusted accordingly 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 @ S260/day ---------------------------------- 7,800
 
Domestic U.S. travel - one RT ashington --------------------- 750 
International travel - one RT U.S./Morocco -------------------- 2,500 
In-country travel
 
Air -----------------------------------------------------­ 1,000

Vehicle rental -------------------------------------------­ 3.000
 

Per diem
 
Washington - 2 days @ S117/day ------------------------------ 234
 
Morocco - 33 days @ $78/day -------------------------------- 2,574
 

Miscellaneous
 
FICA @ 7.5 pe-ce: salary- ---------------------------------- 585
 
DSA @ $2. c
17/o1 salary --------------------------------------- 2 0 

SuD pD i e s anr : 2 , : ------ ,:iE ------------- --------------------


Subtca" --------------------------------------------­ 19,643 

Contingency ------------------------------------------------- 1,357
 

TOTAL --------------- -------------------------------------- 21,000 

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

adjusted accordingly 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 eauipment is intended for use by workers at 
risk oue to high

and/or long-term exposures, i.e., formulators, aircraft loading and service
 
crews, mist blower operators, etc.
 

II. SPEC:FICL7TtS 

A. Heaz/Eve Protection 

- haro hat of a general industrial occupational standard,
aciustable size, 
international orange or other high-visibility 
ccl1cr , 

- Swing-cown 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 
ecuivalent, 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, unlined, size medium.
 

III. 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.
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ITEM AM'LINT 

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

Respiratory Protection - 200 units @ $50 --------------------- 1,000 
Replacement cartridges - 1,000 units @ $2 ------------------ 2,000 

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

Shipping and handling - 10,000 lbs @ $1.00/lb ----------------- 10,000 

TOTAL ----------------------------------------------------- 44,000
 

B-15
 



STATEMENT OF COMMODITY REQUIREMENTS, SPECIFICATIONS, AND COSTS
 

CHOLINESTERASE MONITORING TEST KITS
 

Obiective: The objective of this procurement i: to provide 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 locust 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 cumulative intoxication with
 
cholinesterase-inhibiting pesticides (organo-phosphates and carbamates) and
 
thus prevent potential cases of chronic pesticide poisoning.
 

Manufacturer: See attached literature.
 

Suorlier: See attacned literature.
 

Specificanor: See at~a:ned literature.
 

Items ard Qosn-ities to be Procured, with Illustrative Costs:
 

ITEM 
 AMOUNT 

Test Kits
 
15 @ $675 ------------------------------------------------- 10,125 

Reagents

Bromzthymol blue ampules - 2000 @ $9/500 -------------------- 36
 

Other Expencables
 
Blood lancets - 30,000 @ $25/1000 --------------------------- 750
 
Test tunes 15, @ 0 --------------------------------------­ 1,200 
Test tube bru ies - 30 @ $2 --------------------------------- 60
 
Stirring roas - 15 @ $3 45
Fused glass celis - 15 @ $18 -------------------------------
 270 
Vol. pipettes (0.01 m!) - 5000 @ $80/1000 ------------------- 400 

Shipping and Handling (air freight) 
250 lbs @ $3.50/1b -----------------------------------------­ 875 

TOTAL -----------------------------------------------------­ 13,761 

1082e
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