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. Préject Rationale and Description -
1.1.  Project Rationale | '

AID, along with other donors and the UN Food and Agricultural
Organization (FAO§ have long recognized the importance of combatting locust
infestation in Sudan. Central and northern Sudan are principal breeding
grounds for the desert lecust. During periods of major infestation, swarms
can and do migrate to neighboring African countries and have been known to
reach outside the continent to such countries as Saudi Arabia. Within Sudan,
crop damage by locusts has been severe, and a major infestation is in progress
at this time. Thus, the rationale for multi-donor assistance is twofold: to
reduce crop damage within the country, and reduce the spread of locusts
outside the country.

Recent donor participation in locust control in the Sudan has been in
the form of emergency campaign assistance. In 1986 the Government of Sudan
(G0S), made an international plea for assistance to control a potentially
devastating locust invasion. At that time the Plant Protection Department
(PPD) of the Ministry of Agriculture and Natural Resources (MOANR) was unable
to mount an effective control campaign due to the lack of adequate resources
(i.e. pesticides and application equipment, vehicles, and spray aircraft),
trained personnel and good field to headquarters communications. The Desert
Locust Control Organization for East Africa (DLCO/EA), of which Sudan is a
member, equally was unable to assist due to inadequate resources and
logistical bottlenecks. :

The donors, primarily AID, the Neiherlands Government and the EEC,
joined resources to mount a multi-donor emergency locust control campaign.
Specifically, AID provided assistance to the multi-donor campaign through a
grant from its Office of Foreign Disaster Assistance (OFDA) to the EEC which
managed a pool of doner funds and expedited emergency procurement of
pesticides equipment, and supplies. Other donors provided grants directly to
the UN Food and Agricultural Organization (FAO) which provided technical and
logistical support to PPD, or provided commodities directly to the GOS.

A Locust Control Steering Committee was formed in 1986 to coordinate
donor assistance to PPD. This Steering Committee includes representation from
such donors as USAID, the Government of the Netherlands, the European Economic
Comnunity (EEC), Canada, the United Kingdom and others, as well as the FAO and
the GOS Ministry of Agriculture's Plant Protection Department (PPD). The
Steering Committee, chaired by the Government of the Netherlands, has proved a
remarkably efficient consultative and coordinating body and continues to meet
regularly.

The emergency effort was successful in that (a) equipment and
sufficient amounts of pesticides were delivered expeditiously to Sudan, and
were distributed efficiently to field stations in time to undertake the
required control measures, and (b) continuous monitoring by FAO consultants
and the campaign Steering Committee, chaired by the Charge' d'Affaires of the
Netherlands Embassy, ensured that PPD continued to receive the necessary
technical and administrative support to implement the program.



Various assessments conducted during the emergency campaigns in 1986
and 1987 revealed that the efforts of PPD were continuaily hampered by unsafe
pesticide handling and storage, inappropriate pesticide application practices,
poor accountability in the distribution and movement of pesticides and
substantial stocks of outdated pesticides in PPD stores. Pesticides often are
hazardly stored, with substantial container seepage on the ground. PPD
pesticide stores are in poor structural condition and are placed nearby
residential areas, creating serious threats to health and safety of residents
and workers. The pesticide situation is exacerbated by the irrigated
agriaultural sector which imports large quantities of cotton pesticides each
year, and passes on ail old, outdated, and excess stocks to PPD. PPD is not
in a position to refuse any of these donations, as they receive very little in
the way of pesticides, being reliant on the severely strained G0S annual
budget and donor contributions. As a result, PPD stores are often crammed
full of old cotton pesticides.

AID and other donors became concerned that the series of emergency
assistance programs, while providing valuable and needed responses to major
locust plagues, did little to encourage or assist the G0S in improving its own
institutional capabilities with a view to becoming less dependent on outside
support. The GOS will continue to be heavily dependent on external assistance
in times of major outbreaks, especially for the foreign exchange costs of
eradication programs. However, it was felt that much could be done to
strengthen the government's capacity to assume a greater role in locust
control activities and to improve its operations.

The donors agreed that a study was needed to determine precisely the
elements of a future multi-donor project to address PPD's institutional and
operational weaknesses. To achieve this goal, donors financed a study in
February 1987 which identifies four principal requirements. These are:

1. The need to reorganize and strengthen the locust
control function within the PPD in order to make it a
semi-autonomous unit which could expand rapidly in times of
major infestation.

2. The need to provide training to PPD in order to improve:
inventory control of pesticides. 3

3. The need to provide training to PPD staff in safe
handling of pesticides.

4. The need to provide for s.fe disposal of outdated
pesticides now in the PPD inventory.

A draft project document, outlining a plan for specific activities for
each of the requirements, was developed by a multi donor team in
October/November 1987. Based on this draft project document, FAO developed a
Plan of Operation for assistance to PPD, This has been reviewed and accepted
by the donors.
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A PID embracing these elements and contemplating a multi-donor project
was approved by USAID and sent forward for review by AID/W in January 1988.
ECPR guidance was received in April 1988. That guidance approved the project
concept, including the proposed pesticide disposal activity. However, ECPR
requested that the pesticide disposal activity be the subject of a separate
study and be based on a careful and controlled experiment to determine the
optimum disposal method consistent with environmental safety. Therefore, the
project contemplated herein does not contain the pesticide disposal element.
A separate design team is scheduled to begin work in 1989 to design the
pesticide disposal phase of this project.

1.1.2. Conformity with Recipient Country Strategy and Programs

The Sudan Multi-Donor Medium Term Locust Control Project will assist
the GOS to combat locust and grasshopper outbreaks and invasions. The project
is in consonance with the GOS priorities for agricultural development and food
security. These priorities include crop protection, one of the bases for
increasing agricultural production.

Sudan is a preferred breeding area for the desert locust, which has a
potential invasion area extending as far west as Mauritania, east into India
and Pakistan, north to southern Rurope, and south to Central Africa. Desert
locust infestations pose a serious threat of crop devastation and create the
potential for famine conditions. The GOS' priorities are an indication that
in Sudan, as well as in the East African region, positive developments in
agricultural production can only be sustained if the locust threat is
controlled.

1.1.3. Relationship to AID Strategy

i. UWSAID/Sudan Country Strategy. The proposed multi-donor project
supports USAID's strategy to increase agricultural production and marketing
and improve food security through averting or reducing crop losses and the
opportunities for plague and famine.

ii. Arica Bureau Locust/Grasshopper Strategy. The proposed project
activities are within the framework delineated in the Africa Bureau
locust/Grasshopper Strategy Paper for non-emergency pest control programs.
This strategy places a high priority on the control of locust and grasshopper
infestations, which annually result in significant crop losses and
periodically lead to plague and famine. In conformance with the Strategy, the
proposed project builds on the experience and knowledge gained in the 1986 and
1987 multi-donor emergency locust control programs, and emphasizes the
development and strengthening of techniques in surveillance, detection, pest
control strategies, pesticide handling and the training of host country
personnel.

iii. Other Donor Activity. As a multi-donor effort, the project draws on
the financial resources, expertise and experience of various donors in locust
control under the technical guidance of the FAO Directorate for Emergency
Locust Control Operations. In its effort to contain and reduce the effect of
locust outbreaks, the FAO advocates plague prevention for three major African
locust species (desert locust, African migratory locust, and tree locust), and
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pllaces high priority on the strengthening of national locust units, regional
cooperation, and international donor support and coordination. All the major
donors supporting the Locust Control Project, AID, the Royal Netherlands
Government, European Economic Community (EECS, the Overseas Development
Adiministration (ODA) of the United Kingdom, and Canada, are fully supportive
off the FAO strategy.

In the area of pesticide management, the World Bank, under the
Kgriculture Rehabilitation Project, plans to augment the Medium Term Locust
Control Project activities by initiating a pesticide disposal program on the
irrigated schemes. The Bank's proposal includes an assessment of outdated
cthemicals, destruction of old chemicals by means successfully demonstrated by
thhe medium term locust project and the institution of better pesticide
m@hagement procedures.

1.1.4, Beneficiaries

Benefits to the project will accrue to a large number of Sudanese.
Omce functioning the benefits of the project are expected to spread to other
coountries in the region that are affected by outbreaks of desert locusts.
Prrimury beneficiaries will be the Plant Protection Department of the Ministry
off Agriculture and Natural Resources. Project resources will go directly to
sttrengthening this organization's ability to systematically implement locust
eradication campaigns. Locust control workers will benefit from decreased
heealth risks due to the safe use of pesticides. Significant benefits also
wiill accrue to the agricultural sector, in terms of increased yields, and to
thhe consumer in rural and urban areas in terms of increased supply of food.
Otther beneficiaries will be those countries who will benefit from decreased
Irocust infestations as a result of improved PPD efficiency.

1.2, Project Description

The Sudan Multi-donor Medium Term Locust Control Project consists of
fiour components: 1) Core Project, which will assist the GOS in establishing a
fiamctioning Locust. Control Unit, 2) Pesticide Disposal, 3) Rehabilitation of
Resticide Stores, and 4) Improvement of Pesticide Stock Control Procedures.

The mlti-donor "Core Project", including AID assistance, will be
famplemented through the Directorate for Bmergency Locust Control Operations
(XELCO) FAO Rome. The core project will be sustained by a pool of funds
ssupplied by AID, the Netherlands, the EEC and possibly other donors and
managed by FAO, and through other bilateral donor support directly to the
@0S. AID will make an additional contribution of funds which will be held
sreparately from the multi-donor pool and will finance activities of special
finterest to AID, such as research, evaluations, monritoring and related
eiquipment. The multi-donor pool of funds will finance technical assistance,
tiraining, commodity procurement, and other related costs. The ODA and Canada
will undertake bilateral agreement activities with the GOS in support of the
"Core Project'. AID, through a bilateral grant from its Office of Foreign
Ibisaster Assistance with FAO and the German Agency for Technical
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Cooperation (GIZ) through an agreement with the Desert Locust Control
organization are supporting two core project technical advisers.

The Pesticide Disposal Component will be funded entirely by USAID and
GOS, and will be accomplished either through a bilateral agreement or through
an agreement among USAID, FAO and GOS. The final decision on this is
dependent on the findings and recommendations of the Pesticide Disposal Design
Team, which is scheduled for a later date. The remaining two components,
Rehabilitation of Pesticide Stores and Stock Control Procedures will be
implemented through direct bilateral agreements between the Government of the
Netherlands and the GOS. Thus, USAID's direct implementation will be liwited
to monitoring, evaluation and coordination through the Steering Committee with
FAO and parallel donors.

Nearly all of USAID's core locust componeit assistance will be
provided through a grant to FAO. As mentioned previously, a portion of these
funds will be held separately from the multi-donor pool. The FAO is well
equipped and experienced in locust control activities throughout Africa.
USAID has a long-standing and successful relatiaship with this international
organization. The base documents which will govern the core project
implementation will be the FAO Plan of Operation, dated June 1988, and the
grant agreement to be entered into between USAID and FAO. The FAC document
has been accepted by all donors. Thus, the need for USAID's direct
involvement will not be substantial and will be principally limited to
continued active participation on the Steering Committee. FAO will be the
primary implementing agency representing the donors, while the Government of
Sudan's primary agent will be the Ministry of Agriculture and Natural
Resources, Plant Protection Department, and Locust Control Unit. The Ministry
has signed a letter confirming that the Locust Control Unit has been
established as ap independent entity within the PPD (see Annex B).

1.2.1. Project Goal

The goal of the Medium Term locust Control Project is to contribute to
increased food avatiability by establishing the institutional capacity for G0S
to effectively implement locust and grasshopper control activities, and to
maintain safe handling, storage and use of pesticides.
1.2.2. Project Purpose

The Medium Term lLocust Project has dual purposes:

a. to strengtien PPD's capabilities to predict and control -
locust and grasshopper outbreaks, and

b. to develop a structure within PPD for safe handling, storagé,
~ and use of pesticides.

Conditions that will exist at the end of the project are as follows:

- PPD will be implementin% improved recession survey for
desert locust, especially during summer.
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= PPD will be organized to mount quickly a large locust
campaign at short notice, using ULV method.

- PPD will be utilizing improved labor intensive ground

‘ control operations in times of upsurge.

- PPD will be utilizing a reduced quantity of liquid
pesticides used in locust control through better
application methods.

- PPD will be effecting a reduction in cost of locust
control due to the use of appropriate pesticides and
application rates.

- PPD will be implementing a cost-effective grasshopper
control system.

- Pesticides application health risk will be reduced to
operators and bystanders.

- PPD staff will be correctly handling and storing
pesticides according to acceptable safety and health
stanvdards.

- PPD will be implementing a locust control program at
acceptable minimum stock levels,

- PPD will be maintaining safely located and constructed
pesticide stores.

k 1"24 3. Project Elements

1. Establishment of a Core Locust Unit

, Under this component of the Project, FAO will assist the PPD w1ththe
following activities: R

a. Establishment of a Locust Coantrol Unit within the Locust and
Grasshopper Section of PPD. The Unit will be responsible for:

i. locust survey, especially in times of recession;

ii  minor control in times of recession and incipient
upsurge;

iii organization, direction and implementation of control
campaigns in case of failure to contain upsurge within
the country and in case of invasions fram elsewhere.

b. Establishment within the Unit of five regional bases and a
headquarters in Khartoum (regianal bases to be located at Kassala, H Damer,
El Obeid, E1 Fasher, Khartoum). '

c. Development within the Unit of an improved information service,
including improved information transfer and analysis.

d. Development of a high level of skill among lnit staff, especially in
survey, in the direction of aerial spraying and in ULV ground control, S

e, Determination of t%2 best pesticides for ULV control.
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f. | Production of a "Manual"_for Unit field staff and seconded officers.

g. Creation of a pool of tréined officers from outside the Unit (other
PPD branches) who can be seconded to LCU for major campaign activities.

h. General adoption of sound safety procedures, including the use of
protective clothing when loading and applying pesticides.

i. Establishment of threshold control levels for grasshopper control.

a. Establishment of a Core Locust Control Unit

The LCU has been established, as an autonomous unit within the Locust
and Grasshopper Section of PPD in Khartoum. The Head of the Unit will be
directly responsible to the head of the Locust and Grasshopper Section, who in
temm is responsible to the Director of PPD. All other LCU staff will come
under the direction of the appropriate person within the Unit as indicated on
accompanying Figure 1. Staff for the LCU will be provided by the redeployment
of present staff within the PPD. This will not be difficult since locust
control is currently PPD's dominant.activity. Indeed, the creation of the LCU
should release manpower resources to devote to normal crop protection work.

b. Establishment of Regional Units

The core project activities will take place at the Headquarter of PPD
in Khartoum and at the five regional offices located at El Fasher, Kassala, El
Obeid, Ed Damer and Khartoum in the summer breeding (June-December) areas.
Staff from these regional offices will be seconded to the Red Sea Coastal area
from December to May to survey and control locust during the winter breeding
period. The regionsl centers will serve as base stations for monitoring,
reporting and control of locust activity. It is obviously not possible to
predict the location of actual field activity relating to locust control, as
these are dependent on the severity and locations of infestations.

c. Improved Information Service

The core project will assist LCU to improve and augment current lccust
information collection, analysis, forecasting, and reporting. The following
is a description of information activities which will constitute LCU's regular
information service.

Locust information arriving at headquarters will be plot*ed each day
and analyzed in relation to current weather. Weather information will be
obtained by a daily visit to the forecasting office of the Meteorological
Department at Khartoum airport.

Information for the situation outside Sudan will be derived mainly
from FAO, either through the Monthly Bulletin or through special telexed
warnings. The analysis will take account of the results of any aerial surveys
ancd possibly some remote sensing products. The Information Officer will keep
records of staff location and movements, aviation, gasoline and diesel fuel
availability and pesticide location and usage. The Information Officer will
discuss the situation with the Head of the Unit, or if he is absent, the
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FIGURE 1
LOCUST CONTROL UNIT
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Senior Field Officer daily. The senior officer of the Unit present in
Khartoum will inform the Head of the Locust and Grasshopper Section of any
significant development.

If control is in progress the Information Officer will keep records of
control activity, including aircraft and spray monitoring locations.

The officer-in-charge (0IC) of a base will be responsible for most
field surveys in his sector and for sections of a large campaign. He will
also be responsible for equipment assigned to his base, including vehicles.

Assistance in the improvement of the information and forecasting
service primarily functioning of regular radio contact between khartoum and
the field and the use of weather information will be provided by an
Information and Forecasting Advisor. This person is currently on assignment
to FAO for thirty-six months and has been attached to the LCU. This advisor
has been funded by AID through the Office of Foreign Disaster Assistance.

d. Development of Survey Skills

The Head of the Locust Control Unit will be responsible for all
aspects of the unit's operation and will himself take charge of the operation
of all major contro] campaigns. The Head of the LQUJ will be responsible for
the standards of survey and control.

The officer-in-charge (0OIC) cf each base will be responsible for most
field surveys in his sector and for sections of large campaigns. The OIC will
also be responsible for equipment assigned to his base.

Survey methods will concentrate on simple methods of population
estimation, mainly foot transect counts for non-swarming populatiaons, and
reporting of sizes of gregarious infestations. Biological information will be
restricted to stage of insect development and behaviour. Informatin will be
recorded on reporting forms in the field, an important source of information
will be local people, especially pastoralists. The emphasis will be on the
rapid transfer of accurate information by radio to the Information Officer in
Khartoum. The date and location of sighting, and the route followed during
survey are both essential. These tasks will be carried out primarily by
officers assigned to the field bases.

As pointed out in the social analysis the greatest impact of control
activities is likely to be in the pastoral sector. To alleviate effects on
the pastoral sector, the LQU will fund a study through an appropriate local
institution that will determine major transhumant routes in concerned areas.

Aircraft supply will be authorized by the Head of the locust and
Grasshopper Section, but deployment will be determined by the head of the
Locust Control Unit. Secondment of other officers and vehicles fram other PPD
divisions will be carried out on the authority of the Director of PPD upon the
declaration of an emergency locust situation by the Ministry of Agriculture.

PARTONE



-10 -

Approximately one ton of the appropriate formulation of promising ULV
pesticides will be obtained and field tested as opportunity occurs. The tests
are likely to take the form of well monitored ground application carried out
under operational conditions.

Prototype sprayers now available will be field tested, especially for
robustness and ease of operation. A progressive attempt will be made to
standardize ULV spray machinery for locust and grasshopper control. ULV
control operations need to take into account:

1. weather conditians, especially wind;
2.  the type of target; and
3.  the size of target in relation to swath width.

Of ficers carrying out or directing spray operations also must '
understand the way in which the speed of the aircraft, vehicle or man on foot,
the emission rate and the track spacing determines the optional area dosage.
The proper methods will be covered in training courses, and reinforced by
on-the-job training.

Records of pesticide for locust control and equipment assigned to the
locust unit, both quantity and location, will be maintained by the unit's
Administrative Officer. The record of pesticides issued will be the
responsibility of the Regional Pesticide Stores Officer, but the unit officer
at the appropriate base will make regular physical checks of the stock of
locust pesticide held. The Administrative Of ficer will make at least an
annual tour to carry out a physical check of all Unit stores and equipment.

LCU will be assisted in the development of standards and control by an
Applicatins and Control Advisor supplied to the Unit through DLOU/EA. This
advisor is funded by GIZ and will be made available to the LCU for thirty-six
months. FAO will provide additional short-term assistance to LQJ in survey
and field operations.

e. Determifiation of Best Pesticides

FAO will assist the LQU in determining the best pesticide for ULV
control. This will fall under the responsibilities of the Applications and
Cantrol Advisor. As part of its functions FAO will organize a technical team
to investigate the feasihility of establishing an off-shore pesticide bank.’
If feasible FAO and LQU will approach donors on implementing the bank.

f. Production of Manual for Field Staff

Assisting the LAJ in the production of the manual of operatim will be
the responsibility of the Chief FAO technical advisor. The CTA will ensure
the input of the other technical experts in the manual and assume full
responsibility for the organization and writing of the manual.
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'g. Creation of a Pool of Trained Officers

In consultation with the head of the Grasshopper and locust Section,
the head of the LQU, and the FAO Chief Technical Advisor (CTA), the Director
of PPD will identify 30-40 PPD officers from various PPD departments for
potential secondment to LQU during locust emergencies. This pool of officers
will receive new skills or upgraded training in locust survey and control
techniques, ULV techniques and applications, and the safe use and handling of
pesticides. The CTA will be responsible for the training of this pool of
personnel through arranging staff secondment for one full season to the La,
providing formal short courses and possibly overseas observational visits.

Particular attention will be paid to instruction in and implementation
of sound safety procedures in handling and application of pesticide by Unit
staff and seconded officers. Safety will be a major feature of all training
courses. It will be the responsibility of every officer to see that those
under him behave in a sensible way. The Head of lhit, through the
Administrative Officer, will ensure that the necessary equipment and clothing
is available.

h.  Grasshopper Threshold Final Study

It is well known that grasshoppers cause damage to crops in Sudan, but
it is not known at what level of infestation it becomes economi cally
advantageous to initiate control measures. Therefore, a grasshopper threshold
study is incorporated into this project. The threshold study will evaluate
available control alternatives and their efficacy in relatian to grasshopper
populations and crop yield. Assuming it is discovered that control produces
long lasting protection and a significant increase in yield, it then becomes
important to develop appropriate control methods. The cost of these, set
against the value of the crop saved will allow threshold levels to be set.

Due to the need for food production, these may be set lower than a simple
cost/benefit ratio would suggest.

2. Core Projec% Inputs

The core locust project will be implemented by the Plant Protection
Department with technical, administrative, and logistical support from the
Directorate for Emergency locust Cantrol Operatiais (ELMD) of FAD/Rome.
FA)/Rome has substantial experience in organizing locust control campaigns and
has a worldwide mandate for coordinating and support locust control programs.

The FAD Representative's Office in Khartoum will provide
administrative and logistical support for the project.

The following resources will be made available to the LCU and PPD,

either by FAO, drzwing on pool of multi-donor funds, or by individual donors
under parallel funding arrangemencs.
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é. Technical Assistance

A six-person long-term technical assistance team and various short
term technical advisers are provided through the core project, either financed
by the multi-donor pool of funds or by parallel donor contributians. The
advisers will work under the technical guidance of the Directorate for ELCO,
FAO/Rome and will assist the LQJ in all aspects of locust survey and control.
The specific scepecs of work for all advisers are contained in Annex J.

The long-term technical assistance advisers and their source of
funding are as follows:

- Chicf Technical Adviser (financed by multi-donor fund).

- National Coordinator (financed by AID local currency
trust fund).

- Grasshopper Expert (financed by AID local currency
trust fund).

- Application and Control Expert (financed through
agreement between GIZ AND DLOD/EA).

- FAO locust Information and Forecasting Expert (financed
by AID through bilateral agreement between its Office
of Foreign Disaster Assistance and FAO/Rome).

- Management and logistics Expert (financed by AID local
currency Trust Fund).

The multi-donor fund will also finance a total of 19 person-months of
short -term technical assistance in survey and field operations, spraying
equipment operations and calibration and project monitoring and evaluation.

The Chief Technical Adviser (CTA) will be responsible for the
supervision of the core component advisors, the scheduling of short-term
technical assistance, disbursements under the project and FAO project
administration. The advisor also will organize and participate in training
and assist in the preparation and implementation of the other components of
the project. The organization and editing of the locust 'Manual'' also will be
CTA's responsibility. CTA will report directly to FAD/Rome and will advise
the Head of the locust Control lthit and the Steering Committee on all aspects
of the project. The technical assistance attached to the FAO is graphically
presented in Figure 2.

b. Training

Proper training in both technical and safety aspects is vital to the
success of a project of this type. The majority of the training for the Core
Locust component will be done by the FAD staff, charged with overall component
operations. It has been recommended in the Environmental Analysis (EA) that
sources independent from the core locust component provide assistance and
additional training. These are detailed in Environmental Analysis Summary in
Section 5.5, An illustrative timeframe for the training can be found in the
Implementation Table.
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FIGURE 2
ORGANIZATION OF FAO TECHNICAL ASSISTANCE TEAM

FAO/Rome

| LocusT sTEERING comM. | LOCUST CONTROL UNIT

Chief Technical Advisor

Nationat*** Grasshopper* Application & SHORT-TERM TA * Management/Logistics FAO Locusthxx
Coordinator Expert Control ExpJ2* 1. Spraying Eqpt. Expert 18 p.mokkkk Information
36 p.m. 24 p.m. 36 p.m. Calibration Expt. - & Forecasting
4 p.m. Expert
2. Survey and Fld

Operations Expt.
3. FAO Evaluation
and Monitoring

4 p.m.

N.B. The FAO Locust Information and Forecasting Expert ard Application and Control Expert 1s not charged to the project.
Dotted lines indicate reporting, Liaison and coordination functions

* Financed by the core project.

* % Financed by GTZ (5erman Aacency for Technical Cooperation) through agreement with DLCO/EA.
*%* Financed by AID Office of Foreiaqn Disaster Assistance through grant to FAO.
ol Financed by AID Local currency Trust Fund.
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Overseas training for the senior staff of the Locust Control Unit will
be arranged by FAO. FAO will arrange logistical support and ensure overseas
trainees have adequate health insurance. Training will consist of the
folloving: the Head of the Unit will visit Saudi Arabia and observe the
functional operation of Saudi Arabia locust control organization. The
officers in charge of the field bases and the Information Officer will travel
to and participate in a functional locust control unit, for example, the
Australian Plague Locust Commission. The Information Officer also will visit
FAO/Rome. The Equipment officer will visit ULV spray machinery manufacturers
to be instructed in maintenance and repairs.

In-country technical training will ve done by the FAO staff, primarily
the Chief Technical Adviser and the Application and Control Expert. This will
consist of formal short courses for the field officers, particularly in the
techniques and principles of ULV application and the safe use and handling of
insecticides. An independent pesticide expert, as recommended in the
Environmental Assessment (EA), will assist in the safe use and handling
aspect. Short courses will also be given for 18 regional entomologists within
PPD, in particular to explain their role and responsibilities, and also the
basic elements of locust survey and control. A third series of short courses
will be used to train selected PPD technicians to facilitate a pool of field
officers to be drawn on in times of emergency. A small number of officers
from this group should be seconded to the Core Locust Unit for a season to
gain practical experience.

On-the-job training for support staff will be conducted at the
regional bases and in the field. FAO staff, LCU officers and a consultant, as
outlined in the FA will be responsible for coordinating and conducting this
training. Areas of emphasis will include proper loading and unloading of
containers, proper transfer of insecticides from containers to spray
equipment, proper clean-up of insecticide spills, proper operating,
maintenance and clean-up of equipment, proper use of safety equipment and
clothing, and proper storage of empty containers.

Of prime importance is the health of the people involved in the
project. To ensure this, provisions have been made in the EA for a health
specialist to conduct a training program for selected PPD technicians in the
use of the Lovibond Test Kit. The health specialist will advise PPD on the
development and implementation of a program for the protection of workers at
high risk due to high body burdens of cholinesterase-inhibiting pesticides,
based on the data collected using the Lovibond kits. The detailed scope of
work is located in Annex H.

¢, Commodities

The vast majority of commodities to be supplied under the multi-donor
core project will consist of approximately 1,400 metric tons of pesticides.
In addition, small amount of office equipment for the University of Khartoum,
where the grasshopper research portion of the project will be carried out,
will be purchased . Other equipment needs will be provided by the Government
of Canada. These include camping gear, survey and camping equipment,
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communications equipment, protective clothing, and grasshopper threshold
estimation equipment. Generally, LCU, PPD and the regional officer have,
adequate equipment and furnishings. Therefore, large expenditures for these
items are not warranted under the core project.

Vehicles will be supplied by ODA directly to the GOS. An initial
estimate of vehicle requirements are 21 Landrovers, 10 Landrover Wagons, one
truck and spare parts for LCU's locust control activities and related safety
field work. The final configuration of vehicles will be determined by ODA and
PPD. One vehicle will be provided to the University of Khartoum to carry out
threshold level field research. It is anticipated that ODA will provide
technical assistance to the PPD for vehicle repair. Vehicles will be assigned
to the LCU and to the regional officer,

d. Other Costs

Additional resources will be provided for approximately 600 hours of
aircraft time for the purpose of reconnaisance, as well as pesticide
spraying. It is also anticipated that resources may be used for remote
sensing if current evaluations prove this to be a viable tool for locust
infestation predictions.

AID will set aside funds from the multi-donor pool to finance specific
activities to satisfy AID environmental and research requirements and AID
evaluation criteria. These activities are evaluations, monitoring and special
studies such as testing the feasibility of establishing an off-shore pesticide
bank and the effect of locust control activities on transhumant routes. These
activities will be planned and implemented under AID guidance.

2. Pesticide Disposal

The pesticide disposal component of the MILC project will be designed
as an amendment to this PP and attached EA. The purpose of this component
will be to dispose of unwanied and unusable pesticides in the PPD store. Also
during the preparation of this amendment, the design team will evaluate the
feasibility and alternatives for decontamination of the PPD store sites.

During the fall of 1988, OFDA will conduct and monitor a trial
disposal activity at a cement kiln in Atbara. This method is one alternative
for the disposal of the pesticides. The design team will evaluate the results
of this activity in its preparation of the amendment to the PP. Other
alternatives will be considered and analysed, for example, fluidized bed and
burial.

In the design process, the team will take into account the entire
operation of disposal. From the clean up of the store site, to transportation
of the waste material to the disposal site, to the actual disposal process.
Feasibility of the design and alternatives of disposal will be a major
component of the team activities. The terms of reference for the pesticide
disposal design effort is attached as Annex i.
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3.  Rehabilitation

Through a bilateral agreement between Directorate Generale Voor
Internationale Samenwerking (DGIS) and the G0S, the Government of the
Netherlands will finance the rehabilitation of 14 PPD pesticides stores and
the construction of 15 new stores. Construction activities are planned over
approximately three years. The intent of the rehabilitation component is to
create safe, properly-located and constructed storage facilities. This should
result in reduced health risks to workers and adjacent communities.

A Dutch consulting engineering firm, contracted by the Netherlands
Hmbassy, conducted an assessment of PPD pesticides stores in 1987 and
developed a standardized construction and rehabilitation plan. The plan
incorporates structural environmental safeguards to ensure acceptable safety
and health standards. The Steering Committee has reviewed and approved the
plan.

The Netherland's Hnbassy in Khartoum advertised tenders in Jme 1988
for local civil contractors to implement construction. Contracts are expected
to be let late summer 1988. The Netherland's Government will finance the
services of an engineering consultant to assume prime responsibility for
materials supply (local and imported), and the organ1zat1on of works and
logistics since general contractors are unavailable in Khartoum. General
Logistical support will be provided by the logistics officer hired under the
core locust control component. The Netherlands Embassy will hire a consultant
as project manager.

The Netherlands BEnbassy will backstop implementatian of rehabilitation
activities in close cooperation with PPD and the Steering Committee. The
Steering Committee will ensure adequate coordinatian between the
rehabilitation component and the other related medium term project
activities. The Ministry of Works will advise the building consultant on GOS
regulations and standards and will monitor construction for the GOS. A
subcommi ttee composed of donors and the @S will be constituted as the
operational body: to guide implementation.

4, Pesticides Stores Stock Procedures Improvement

This activity will be implemented through a bilateral agreement
between the DGIS of the Netherlands Government and the GOS. This activity -
will address the inefficient and unsafe stock control practices currently
utilized by PPD. Through this component an inventory control system, which
incorporates procedures to ensure safe minimum stock levels, safe handling,
storage, distribution and accountability for pesticides, will be introduced
and incorporated into PPD stores operatians. The plan for this activity has
been developed by LOGION, VGL, a Dutch logistics and management firm. During
the 1987 locust emergency, a LOGION consultant worked with the PPD to
facilitate the importation, clearance and distribution of supplies in Sudan.
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“The LOGION plan proposes the following activities:

i) The organization of a logistical unit, combining the
existing transport and logistics sections of PPD and
the selection of a logistics manager;

ii) implementation of an appropriate administrative
system; and

iii) the training of relevant personnel at PPD field stores
and PPD headquarters in logistics (inventories,
warehousing and transport).

Under this plan short-term technical assistance will be provided to
PPD by a logistics training expert and a logistics implementation expert.

The IOGION plan will be executed under the management of PPD, and
guidance of the Project Steering Committee. I0OGION will collaborate
specifically with the Pesticide Inspection Section of PPD, in addition to the
existing logistics divisions, to ensure that safety and proper handling
procedures are incorporated in the proposed new logistics system and training.
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2. B Cost Estimate and Financial Plan
2.1. Total Project Cost Estimate

The total cost of the Medium Term Locust Control Project, with the
exception of the pesticide disposal activity, is $22,919,400 over the three
year life of project. This figure represents foreign exchange costs and local
currency costs converted at LS 4.5:U.S.$1.

. The following table provides a breakdown of total project costs by
component and funding category.

TABLE 1
Multi-Donor Medium Term Locust Control Project
Sumnary of Project Costs
($000 or equivalent)

Project Component Foreign Local Total

Exchange Currency

A. Core locust Control (FAO) 6,092 11,088.8 1/ 17,180.8

1. Technical Assistance T120

2. Training 116

3, Commcdities 3,406

4. Other Costs ' 1,450 .
B. Pesticides Disposal (USAID) . " costs to be determined. -
C. Pesticides Stores Rehabilitation (Netherlands) e

Contract, equipment, supplies 3,200 2 211,22/ 5,411.2
D. Stores Procedures Improvement . e | B

(Netherlands) 300 2,43 3274

1. Technical Assistance , 2o T —

2. Training ‘ 100 -

Other Costs s 27.4 |
TOTAL (Minus Pesticides Disposal) ’ '9,592 13,327.4 | 22,919.4

1. Includes approximately $3,679,900 equivalent in counterpart funds from
GOS owned and USAID/GOS jointly programmed local currency fund ($799,300
equivalent to be made available to FAO from the PPD counterpart ‘
account); $126,000 equivalent in Trust Funds to USAID; the remainder
represents GOS' contribution in-kind ($7,282,900 equivalent).

2.§3. Total amount funded from Government of Netherlands/GOS local currency . ..
fundu SRR
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2,2, Costs for Core Locust Control Component

The cost of the core locust control component is $17,180,800, 'This
cost represents both foreign exchange contributions by donors ($6,092,000),
the GOS' cash contribution ($3,679,900 in counterpart funds of which $799,300
will be made available to FAO; $126,000 equivalent in Trust Funds to USAID)
from the GOS owned and USAID/GOS jointly programmed local currency fund, and
G0S contribution in-kind ($7,282,900).

, Table 2 provides a general breakdown of foreign exchange (FX) and
local currency (LC) obligations by fund source to the core component.

Table 2

Summary Donor and GOS Contribution
to Core Locust Control Component

($000)

Fund Source KX LC - Total

AID 2,000 - 2,000.0
NETHERLANDS 940 - 940.0
EEC 1,546 - 1,546.0
ODA 1,436 - , 1,436.0
CANADA 170 - 170.0
GOS - 11,088.8 11,088.8
Total 6,092 11,088.8 17,180.8

Table 3 provides a breakdown of cost estimates for foreign exchange
and local currency costs by line item. Table 4 provides a breakdown of local
currency costs by source of funding. : :
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Table 3
Core Locust Control Component

Breakdown Of Cost Estimates
~ ($000 or Equivalent)

Foreign
Eicﬁﬁgae

Long-Term Personnel p/m
Chief Technical Advisor 36

National Coordinator 36

Grasshopper Expert 24

Management & Logistics Expert 21

Secretary 36

GOS Personnel & Allowance

Short-Term Personnel 19

Training

Fellowship and National
Training courses, in-countr
training :

Commodities
Pesticides
Fuel

0il

Avgas
Equipment
Vehicles

Operational Support

Housing

Casual Labor
Vehicle/Equipment maintenance
Port Clearing and Handling
Vehicle Hire

Salary Supplements

Official Travel

Construction
Field Camp Construction
Construction of offices (LCU)
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958.5

161.5

11600

116.0
3,406.0

- 170.0

536,0

Local -"

Currency
1,632.3

72,0

31.5
28.8

1,500.0

119.8

119.8
3,572.5

896.9
5.6

355.5

- 755.5

S
N



VII. Other Costs

Aerial Spraying (alrcraft hire)

Flying hours, pilots, engineering,
mechanics

Efficacy/Safety/Health Monitoring

Lovibond Cholinesterase Kit and
Supplies

Evaluations, other Studies

Sub-Contract Univ. of Khartoum
Grasshopper threshold study)

Sub-Total

Contingency/Inflation
TOTAL
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17.8
126.0
106.7
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R Table 4
Core Locust Control Component
Local CQurrency Financing Plan
($000 Equivalent)
. Joint USAID/G'?‘S Program _Q% , o
Item Counterpart rust Funds In-Kind Total'
To To To R
B M IS S
Long-Term Personnel 132,3 - - 1,500  1632.3
Short-Term Personnel - - - - .
Training | - 119.8 - . 119.8
Commodi ties - 278.5 - 3,294.0  3572.5
PeStiCideS - - - 'Y .
Fue]. - 272.9 - 624.0
0il - 5.6 - -
Equipment - - - -
Vehicles - - - -
Avgas - - - 355.5
Operation Support - 667.0 1,563.4 - 3778 2,608.2
Hous ing - 667.0 e e e
Casual Labor 373.4 -
Vehicle/Equipment L
Maintenance 100.0 S
Port Clearing & Handling 244.5 377.8
Vehicle Hire 350.0 o
Salary Supplements (field
Allowance) 463.5
Official Trave;_ 32.0
Construction - 222,2 533,3  755.5
Field Camp Construction ' . it
Construction of offices (LQU) - 222,2 :
Other Costs 124,5
Aerial Spraying (aircraft hire) - o
Flying hours, pilots, engineers - 17.8
mechanics S
Efficacy/Safety/Health R
Moni toring BREE

Lovibond Cholinesterase
Kit and Supplies - -

Evaluations, other Studies - -
Subcontract Univ. of Khartoum -~ 106.7

(Grasshopper threshold study)
Sub-Total 799.3 2,308.4 126,0 7,105.1 10,338.8
Contizgency - 572.2 - 177.8 750.0
TOTAL 799.3 2,880.6 126.0 7,282.9 11,088.8
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2.2,1. AID Contribution

AID's contribution of $2,000,000 may be used for any of the foreign
exchange costs as planned in Table 3. In addition, AID will request $126,000
equivalent Sudanese Pounds from GOS owned and USAID/GOS jointly programmed
Local currency generations for local expenses for project monitoring (Trust
Fund). However, USAID/GOS jointly programmed local currency will not
contribute to any construction activities, unless detailed plans and cost
estimates are developed.

2.2.2. GOS Contribution

The Government of Sudan's contribution to the Core Locust Control
Component is the equivalent of $11,088,800. The GOS' contribution will be
made from the GOS owned and USAID/GOS jointly programmed local aurrency fund
($3,679,900 in counterpart funds of which FAO will receive the equivalent of
$799,300 in local currency) and in-kind contribution in the form of salaries,
allowances and other operational expenses for locust control.

Trust Funds disbursed to AID will finance local costs for project
monitoring, as outlined in Table 4., Counterpart funds to FAO will finance
housing for technical assistance personnel, and activities to be managed
directly by FAO. Other counterpart funds will finance direct projects costs
such as training, commodities operation, support, consultation and studies, as
outlined in Table 4.

2.2.3. Recurrent Costs

New GOS recurrent costs have been minimized in the design of the
project, essentially.by reorganizing current GOS resources (personnel,
equipment and supporting costs) to create a locust control unit. A major
assumption of the project design is that the GOS cannot afford, in the short
or medium term, to support the recurrent costs required to operate a large
unit, staffed continuoysly to combat major locust infestations. Therefore,
the most economical usetof meager GOS resources is the creation of a small
core locust control unit which can be supplemented by seconded PPD personnel
and external donor resources during locust emergencies.

Therefore, the GOS will need to absorb few project costs post project
completion. These include the equivalent of about$20,000 per year to continue
training activities in locust control operations for the core staff and
potentially seconded personnel.

The success of the core locust control activity will be measured,
inter ‘alia, by a more efficient use eénd thus decreased use of pesticides
during Tow locust infestation periods. This should mean a reduction in
related recurrent costs for normal survey and control operations in real terms.
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Table 5 below shows the annual Recurrent Costs for core locust control
activities one year after project completion. These figures are based on
normal survey and control operations (low infestations) and does not provide
funds for an emergency situation.

Table 5
Post Project Annual Recurrent Costs
Core Activities Only
(Shown in Sudanese Pounds)

Sudanese Pounds (LS)

Salaries and Allowances

3 Admin. personnel x 7,200/year 21,600
20 Technical personnel x 6,600/year 132,000
26 Support personnel x 5,340/year 138,840
Total 292,440
Pesticides

ULV (Fenitrothion 96%) 15MT x 45,000 675,000
EC (as above or equivalent) IMT x 45,000 45,000
Aircraft Hire

120 hours x 4,000/hr 480,000
Diesel 234,000
Vehicle and Equipment Maintenance 300,000
Training 90,000
Other 150,000
TOTAL | 2,266,440

2.2.,4, Per Diem Supplement

In order to ensure the success of the newly created LCU, it is
recognized by both the PPD and the donors that same mechanism must be created
to compensate LCU and PPD staff for possible long-term field duty in the event
of a major infestation. The existing GOS per diem rate of LS 7 is clearly
inadequate. Without same augmentation of per diem, local staff may well be
reluctant to spend time in the field.

As a temporary correction to this situation, the project proposes the
payment of a per diem supplement. The per diem supplement is considered a
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salary supplement under AID poliéy, therefore approval by AA/AFR of the
supplement was obtained (STATE 258583, August 10, 1988).

The per diem supplement will be paid in the event of a major locust
infestation requiring extensive and prolonged field service. Such a per diem
supplement would apply to all LCU staff, not just to those who are required to
::gment the LCU core unit. The per diem supplement would only become payable

en:

- The Ministry of Agriculture proclaims the existence of
an emergency situation due to a major locust
infestation, and

- Staff field time exceeded seven consecutive days.

The per diem supplement will be paid in accordance with previous donor
financed payments, i.e. a maximum of LS 50 per day, scaled according to the
job requirements. (In all cases, the per diem plus the supplement will not
exceed the per diem rate set by U.S. Government regulation.) The supplement
payments will be payable from counterpart funds sources from USAID/GOS jointly
programmed local currency fund and disbursed by the Ministry of Agriculture.
FAO approval in principle has been obtained, although FAQO shares AID policy
concern regarding the payment of such supplements.

Since the per diem supplement is envisioned as an emergency provision,
it is not a normal recurrent expense. Therefore, it is not expected to become
a part of the GOS regular recurrent budget. However, the issue of adequate
field n1lowance will need to be addressed by the GOS in its general
discussions on government expenditures in accordance with its planned ecanomic
recovery program,

2.3. Financing Plan
2.3.1. AID Obligation and Disbursement Schedule:

AID proposes to obligate its total contribution to the core project by
signinp a grant agreement with the GOS and a subgrant with FAO in FY 1988,
AID proposes to disburse its foreign exchange to FAO through periodic releases
of 90 days cash requirements, as requested by FAO according to its workplan
and projected expenditure pattern. A projected foreign exchange expenditure
pattern follows in Table 6.

TABLE 6
Projected iture Pattern
$000)
FY 1988 FY 1989 FY 1990 FY 1991
(4 mos)
500 800 650 50
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2.3.2, GOS Disbursement of Local Qurrency

The GOS will transfer $3,679,900 in counterpart funds to the PPD
account, according to the existing USAID/GOS procedures for programming the
GOS-owned local currency funds. Of this amount, PPD will release the
equivalent of $799,300 to FAO for its local project expenses. The procedures
for the request of local currency counterpart financing will require that FAO
and PPD submit a six-month workplan and budget to the Ministry of Finance and
Economic Planning local Currency Committee biannually for review and
. approval. USAID participates in the review and approval. The GOS will make
disbursements in accordance with the approved workplan and budget. FAO and
PPD will be responsible for the regular accounting of funds and the submission
of financial reports to the local Currency Committee.

2.3.3. Methods of Implementation

The Plant Protection Department will implement the core locust control
component with technical, administrative and logistical assistance from
FAO/Rome. FAO will manage a multi-donor fund for the core activities,
coordinate parallel donor inputs, and conduct all procurement of services and
commodities. In accordance with AID Handbook 13, Chapter 5, AID will accept
FAO's procurement regulations.

AID's foreign exchange contribution of $2,000,000 will first be
ranted to the GOS and apportioned as follows: AID will sub-grant a total of
1.8 million dollars to the multi-donor pool of funds for technical

assistance, commodity procurement, aircraft hire and FAO evaluation and
monitoring. AID and GOS will retain control of an additional $200,000 to be
held separately from the multi-donor fund in order to finance activities such
as to satisfy AID requirement for environmental and health monitoring,
pesticide bank feasibility study special research and evaluation criteria.
These activities, as described in the environmental and social soundness
analysis, will be jointly approved by the GOS and AID.

FAO will have the discretion to adjust budget line items by 10%
without prior donor approval. Adjustments greater than 10% will require
approval by the Steering Committee and the contributing donors. Budget
questions will be reviewed by the task force of the Steering Committee.

The following donors plan to contribute funds directly to FAO for the
core activities and thus will execute bilateral grant or sub-grant agreements
with FAO:

- AID: $1,800,000
- Netherlands: 940,000
- EEC: $1,546,000

The ODA intends to make a parallel contribution of $1,436,000
(vehicles and pesticides) directly to the GOS for use in project activities.
The Government of Canada will enter into a grant directly with FAO or with the
G0S.
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AID's proposed grant agreement with FAO is described fully under
Section 6, Conditions and Covenants.

2.3.4. Audit Coverage

The Grantee confirms that this program will be subject to an
independent audit by the United Nations Board of Auditors and agrees to
furnish copies of these audit reports to A.l.D. along with such other related

information as may be requested by A.I.D. with respect to questions arising
from the audit report.
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3. Inplementation Plan

AID assistance to the multi-donor component of the Core Locust Control
Project will be first by means of a grant to thz GOS to be followed by an AID
sub-grant to FAO, an international organizatim as defined by Handbook 13. As
such FAO, will use its own procurement system. No waiver of AID procurement
regulations will be required.

The grant to FAO will be substantively backstopped and managed by the
Directorate for Hmergency locust Control Operations based at FAO headquarters
in Rome. The FAO, Khartoum Office will serve solely as an administrative
office for the project.

All procurement will be by internatimal tender by FAO/ Rome, which
will also arrange for shipment to Sudan and from port of entry to the various
LQU warehouse sites within the country. Pesticides to be procured under the
grant could include fenitrothion maluthion and carboryl, along with those
listed in section 6.1 of the Environmental Assessment. All these pesticides
are on the FAQ approved list and have been approved by AID and the
Environmental Protection Agency.

Disbursement under the grant will be by means of periodic advances,
for both foreign exchrnge and AID funded local currency. As part of
conditions for disburs.ment, FAO will submit a life of project work plan.
Based on this plan, FAO will submit a ninety-day budget upon which AID will
base its periodic advance. Within one month following end of the period
covered by the advance, FAO will liquidate such advances through submission of
a certified disbursement report summarized by core project inputs (i.e.,
Technical Assistance Training Commodities and other costs).

3.1, A schedule of major events is attached as follows:
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Technlcal Assistant Experis
Chlef Technlcal Advisar
Administrative Assistant/
Loglstic Offlcer
Pesticlide application expert
Survey expert
Forecasting & repcrting expert

Attachment 1

Reviews & Reports
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Unit Activities with on Job
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Information & Forecasting

Review of Forecasting
Service & Use of Weather
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Attachment 1 (Cont'd)
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4.  PROJECT MONITORING

The overall monitoring of the Medium Term Locust Control Project will
be accomplished through the Steering Committee. The Locust Control Steering
Committee will meet monthly to review progress of the project. The Steering
Committee mechanism has been in place for two years and has proven to be
remarkably effective. However, there are various other monitoring tools to be
utilized in the event that the Core locust Unit is involved in control
operations. Some of the following monitoring duties are tied closely with
~ training procedures. The training procedures are designed to be implemented
at the beginning of the Medium Term Locust Control Project and continue
through its life.

Monitoring of the core locust activity consists primarily of two
areas: These are efficacy and environmental safety.

4.1, Efficacy Monitoring

The efficacy monitoring will be the responsibility of the FAO
Application and Control expert. He will coordinate and work directly with the
LCU officer-in-charge to develop a plan for monitoring the efficacy of the
control operation on an ongoing basis. Results of this monitoring will
provide information for future control operations. This information should
include insecticides used, rate of application, locust stage of development,
vegetative conditions, climatic conditions, application equipment specifics
and the degree of control achieved. By compiling this data and evaluating it,
more efficient and effective control programs can be designed for future use.
In addition, this information will be beneficial to supplement the data
collected from research trials on pesticides and equipment for locust control.

4,2,  Environmental/Safety Monitoring

The environmental/safety monitoring is designed as a separate USAID
function, outside the umbrellz of the Core locust Activity. This mitigation
consists of three parts, the first being monitoring by an environmental
monitoring specialist. This individual's effort shall be organized in such a
way as to entail environmental and biological monitoring of the pesticide
application program. Working in cooperation with the FAO and PPD, the
individual will be responsible for pianning and ccnducting appropriate pre-
and post-application environmental monitoring of select areas. Pre- and
post-monitoring of beneficial species, including parasites and predators as
well as other species of plant and animal life will be executed. The
individual will conduct one monitoring program for each locust control
campaign during the life of the project in which such services are deemed
necessary.

The second part of the environmental/safety monitoring will involve
the use of the pesticide safety specialist, This person will conduct training
sessions, in cooperation with PPD or FAO, for the Locust Control Unit
employees for the safe handling and management of pesticides in the locust
control program. This includes on-the-job training at the five regional
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headquarters, While on site; he ﬁill observe and monitor handling and safety
practices.

The third area of monitoring in the mitigation outline in the EA is
worker health. A majority of the insecticides likely to be used in a control
program are known cholinesterase inhibitors. Cholinesterase-inhibiting
insecticides, whose repeated or prolonged exposure to humans, can cause an
inhibition of the human body to produce cholinesterase, which is an enzyme
that hydrolizes acetylcholinesterase to form acetic acid and choline, vital
_elements to the nervous system. Therefore provisions for a health specialist
have been made. This person shall be responsible for conducting a training
program in the use of the Lovibond Test Kit for select PPD technicians
assigned to the current locust control campaign. The research specialist
shall assist PPD in the development and implementation of a program for the
protection of workers at risk due to high body burdens of
cholinesterase-inhibiting pesticides, based on the data collected using the
Lovibond Kit. The person will also advise PPD on administrative and
management techniques for timely and effective use of worker monitoring
results by means of appropriate methods of data management and handling. In
addition to this, provisions are made for the procurement of 15 Test Kits and
related supplies. It is anticipated that environmental/safety monitoring
assistance will be provided through local sources and be funded out of Trust
Funds.

5. Summaries and Conclusions from the Annexes

The annexes to this paper which are summarized below support the
conclusion that this portion of the project is technically, institutionally
and economically viable. In addition, the Environmental Assessment (EA) finds
the project to be environmentally sound, causing minimal adverse environmental
impact., This project will therefore allow the Government of Sudan the
opportunity to control locust infestations in a manner which will give the
most efficacious results while assuring the safety of those charged with the
handling and application of pesticides and the protection of the environment,
These annexes will be further addressed by the pesticide disposal ammendment.

5.1. Susmary of Financial Economic Analysis

Costs and benefits of the project can be estimated under a range of
assumptions which for this analysis have been designed to cover the most
likely eventualities regarding level of infestation and efficiency of
control. Assumptions, scenarios, and graphic representations for scenarios
are explained in detail in Annex D.

Table 6 shows that average annual benefits vary from near zero (light
infestation, 30% control) to 23 million per year (heavy infestation, 70%
control ) over the range of scenarios presented. Internal Rate of Return
varies from 7% to 299% over the same range of scenarios. Control is not
expected to reach the 70% level. The indicators at the light infestation
level are not entirely appropriate as they do not reflect benefits from locust
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damage prevented by heading off heavier infestation or plagues., With this in
mind, a reasonable range of financing indicators is as follows:

LOW HIGH
IRRS 50 200
Av. Annual Net Benefits (000,000 $) 3 15
Av. Annual Gross Benefits (000,000 $) 4 18

This means that locust control, as envisioned in this project, can
reasonably be expected to save at least an average of four million dollars per
year, on the average, in crop loss in Sudan. Locust Control might save up to
18 million dollars per year if the locust infestation is exceptionally heavy.
Discounted returns, as measured by IRR, are attractive. Savings in crop loss
can reasonably be expected to exert positive effects on the food supply and
indirectly on the pricing mechanism and government price policy.

TABLE 6
SUMMARY OF FINANCIAL INDICATORS

(IRR $; AVERAGE ANNUAL NET AND GROSS BENEFITS
IN MILLION U.S. $$)

EFFECTIVENESS LEVEL OF INFESTATION

OF CONTROL LIGHT MEDIUM HEAVY
IRR% 7 76 96

30% Net Benefits/yr - 3 8
Gross Benefits/yr 1 4 1

IRR$ 42 187

50% Net Benefits/yr 1 18,
Gross Benefits/yr 2 18

o IRRY 70 299
" 708 Net Benefits/yr 2 23
Gross Benefits/yr 3 -26

Additional scenarios, reflecting the possibilities of changes in the
schedule of benefits and costs (due to changes in crop value, cost overruns,
etc.) result in economic indicators within the reasonable range shown above.

Tables and charts in Annex A allow easy financial re-evaluation at
later stages of the project.

f”) N
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A final scenario, based on a technical assessment of most likely
eventualities over the next ten years, produce an IRR of 155%, average annual
benefits of 3.8 million dollars and average annual gross benefits of 5.9
million dollars.

Programmatic Environmental Assessment of Locust and Grasshopper
Control in Africa and Asia (TAMS/CDCP, 1987), suggests that a sustained locust
plague could cause hundreds of millions of dollars in crop loss throughout the
region if unchecked. A reasonably effective regional locust control program
~ could prevent most of this damage, especially if it is maintained in the
recession stage for monitoring activities and is able to respond quickly in
times of upsurge. Hmpirical treatment of benefits and costs to prevention is
not possible but it is clear that the costs of effective control could not be
borne by the principal beneficiaries - the farmers. It is also evident that
most countries affected by locusts cannot bear the costs of locust control and .
that donor assistance will be necessary. :

5.2, Summary of Technical Analysis

The combined efforts of donor organizations, including USAID, EEC and
the Netherlands in cooperation with FAO and GOS, PPD have resulted in the
formation of a Locust Control Unit. The following is a summary of the
Technical Analysis, Annex E. This analysis has examined the functional
aspects of the Unit and the resulting Medium Term Project, and identifies
specific practices which will lead to a technically sound locust control
program. This analysis concentrates primarily on the Desert Locust as this is
the major pest, but other locusts and grasshoppers are also addressed.

The organization of a campaign is a key activity but one about which
it is difficult to be specific. A clear chain of command, good communications
and technical competence are essential pre-requisites for good campaign
organization.

The Locust Core Unit should use less people than are currently
occupied with locUst control. It would, however, need a level of equipment,
especially vehicles, much above the average for PPD. Whether or not future
1im§ted donor input will be needed will become known towards the end of the
project.

Sudan acknowledges regional responsibilities by its membership in
Desert Locust Control Office for East Africa (DLOO/EA). This organization
should help member countries mainly by the supply of aircraft in times of
emergency, however, DLOO/FA has been an unreliable supplier. Sudan has an
international obligation to combat desert locust within its borders &s part of
the normal fight against this pest. Sudan has a specific responsibility to
supply information to the Desert Locust Information Services (DLIS) of FAO.

The basic method of survey will be by a ground survey team using
vehicles. Relatively simple information on numbers, stage of development and

state of the habitat will be transferred daily by radio to HQ in Khartoum.
Use will be made of aerial surveys to detect green areas where breeding may be
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taking place. The locust information, together with weather data will be
analysed by the Information Officer in Khartoum and presented daily to a
senior officer. A biomonthly digest will be prepared during upsurges and
plagues. A monthly bulletin will be prepared. Information will be
transferred as rapidly as possible to FAD (DLIS) in Rome. Redonnan light
traps are likely to be used, however remote sensing may be used to estimate
areas of recent rain and green vegetation.

Survey and spray aircraft should be provided under long term contracts
which stipulate the technical requirements of the aircraft. Insecticides
should be similarly supplied under a long term contract whereby stocks are
held by the suppliers and air freighted to Sudan only when needed. FAO is
currently studying this situation. New ground sprayers will be assessed
especially for robustness and ease of operatiamn.

The insecticides utilized in this program will be those identified in
the text of the analysis and which conform to the EA. Due to past successes
in Sudan, Fenitrothion will be the prime material used, however field tests
will be conducted on alternative compounds to allow integration of these
insecticides into a successful prescription treatment program.

Virtually all control will be by Ultra Low Volume (ULV) methods.
Aerial control will use Micronair (or similar) rotary cage atomizers and will
be carried out only in a steady wind. Ground control is likely to be based on
newly developed spinning cage and spinning disc vehicle mounted sprayers.
Here also wind will be essential. Baiting and dusting will not be used.

There are four types of targets in locust control, they are:

1. Individual bands - these can be treated by ground
spraying only.

2, large blocks containing many bands - these are best
sprayed by aircraft but can be treated by ULV ground
sprayexs.

3. Roosting swarms - these can be sprayed by ULV ground
sprayers, but usually must be sprayed from the air.

4. Flying swarms - these can only be sprayed from the air.

; Arguments about which method should be adopted are academic. All
methods must be used since one method never overcomes an outbreak unless it is
very small.

The training component of this Medium Term locust Cntrol Project,
specifically as it relates to the Core locust Control Unit is vitally
important, and must be viewed, not only as an initial process, but an angoing
requirement. Four basic types of training will be implemented. On-the-job
training will be the basis of the program. This will take place at all levels
of the staffing and will be carried out by FAD Technical Advisors and the PPD

7
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Officers. Bmphasis will be on survey methods and especially on the safe use
and handling of the pesticide in all phases of the project. More advanced
training will be given to the Field Officer in the form of short courses,
these conducted by FAO Technical staff. Short courses will also be provided
to the regional entomologists, outlining their roles and responsibility and
the basic elements of desert locust survey and control. Limited overseas
trips to functional anti-locust organizations will be made available for
officers will be provided short courses and on-the-job training to prepare
them in the event they are called to duty during an upsurge or plague.

The migratory locust and the tree locust are minor problems confined
to Sudan. A migratory locust plague might occur but it would start in West
Africa, take some years to arrive and would need to be s'stained by regular
invasions.

The control of grasshopper is almost certainly a crop protection
activity. However, it is not known whether control can save crops let alone
produce savings at worthwhile cost. Research and development work would be
devoted to deciding:

1. What infestations produce what crop less,

2. Whether eliminating the infestations will increase
yield.

3. What are the best methods of control to produce that
increase.

From this simple 'threshold' estimation criteria can be developed.
Only then ican a rational control system be developed utilizing peasant
farmers. Meanwhile a simple survey system should be established to estimate
general grasshopper distribution and incidence.

locusts are very bad candidates for biological control. Even with
grasshoppers there has been no case of successful biological control. Fungi
are the best hope but they are unlikely to be successful unless applied
directly to each target like a pesticide. Qultural methods might help to
~ reduce grasshopper incidence. _ .
The result of this analysis therefore indicates that a viable Core
Locust Control Unit can be established within the PPD in Sudan. If the
findings in this analysis are followed this umit should be equipped and
trained to conduct regular surveys and control of locust during a recession
period. In the event of an upsurge or a plague, the Unit is designed to
expand to meet the need in an orderly and functional mamner, with the emphasis
being placed on efficacious and sound control programs.

5.3. Sumrary of Social Soundness Analysis

Locust control is a national/international issue., The primary
beneficiary of this project is the newly formed Locust Control Unit of the
Plant Protection Department. Secondary beneficiaries are those in the

PARTTWO 43i§7
/



-37- .

agricultural sector (including pastoralists) and the people of Sudan as a
whole, who will benefit from increased food seaurity. Tertiary beneficiaries
are those other countries who will benefit from the decreased locust
infestations: locusts can attack large areas from West Africa to the Indian
sub-continent.

Project participants are the PPD Locust Control Unit, the donors
(through the Locust Steering Committee), and to a lesser extent than normal,
small farmers, primarily through their reporting function.

Benefits will largely accrue to the PPD, through a strengthening of
its institutional capacity to undertake normal survey and monitoring
activities, and through an increased ability to mount effective campaigns. A
major impact will be the improved information transmission capability. This
will be accomplished through an organizational structure that clearly defines
responsibilities and chains of command.

While the role of the agricultural sector is less than would normally
be the case, due to the randomness of attacks, and the more national nature of
the project, (which is not area specific), there is no need for control
operations to be explained to. local populations when they are in progress.
This can be done through scouts, who are already PPD employees at the village
level.

The greatest impact of control activities is most likely to be on the
pastoral sector, and it is strongly recommended that information on livestock
routes be collected, particularly for areas between the 350mm and 100mm
rainfall isohyets, which is where the majority of control activities take
place. An overall livestock route map should be constructed, preferably
through the monitoring pertion of the program, which will be handled through
an appropriate local institution.

The project addresses safety issues, ard due to lack of adequate
health care facilities outside urban centers, this is a crucial part of the
project, which can best be accomplished by on-the-job training.

A large portion of the impetus for the project has come from the
donors and PPD, through the Locust Steering Comittee, and there is agreement
that the project is a necessary adjunct to improved performance of PPD

_overall. Those in the agricultural sector stand only to benefit, whether
directly through crop savings, or indirectly through increased food security.

5.4. Susmary of Instituticnal Analysis

The implementation of this core locust component require that various
levels of the participating institutions function in coordination with each
other. These entities include the donors, the Steering Committee, FAO, GOS,
MOANR, PPD and LCU., The donors, consisting of GOS, the Government of the
Netherlands, the FEC, AID, the Government of Canada and ODA, must all be
committed to the project and make available their respective contribution in a
timely manner. This coordination has been a reality in the recent past,
embodied in the operations of the Locust Steering Committee.
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The Steering Committee, which has representatives from the entities
listed above, will function as an advisory board. The past record of the
Steering Committee has been excellent and their guidance has been very
valuable over the last two years.

FAO, as the implementing agent for the donors, has vast experience in
locust control and locust control programs in Africa. They will manage the
core locust component of the project through the three years of its life,
This will be accomplished by providing technical staff and technical
- assistance in the areas of operations and training.

The GOS, MOANR, and PPD is charged with a commitment to insure that
the LCU is maintained and managed as an autonomous unit within the PPD, in
terms of personnel, budget and operations and equipment and supplies. They
will also ensure that in the core of a locust upsurge or plague, that other
units of PPD may be mobilized to assist the LCU. This mobilization, overseen
by the MOANR, will be directed by the head of PPD in consultation with the
head of the LCU and the FAO Chief Technical Adviser. This mobilization will
include the secondment of personnel and the temporary reallocation of
equipment and other supporting resources from the various divisions within
PPD. This mobilizaticn is expected to be successful since no new
institutional linkages will be required; all major resources will come from
within MOANR.

The vital segment of the institutional soumdness of this core control
activity, falls into the hands of the newly created Locust Control Unit. With
the assistance of all the agencies named above, the LCU will be charged with
conducting locust surveys, information collection and analysis, prosecution of
field campaigns, field testing of insecticides, testing of vehicle mounted ULV
sprayer and improving safety procedures. In the case of an upsurge, this unit
will be the backbone of the control operation which will activate seconded
officers. This will require motivation and dedication by the people selected
to work in this unit through the creation and training of a pool of PPD
officer in locust survey and control and the provision of additional field

support.

The LCU will have a single mission and a structure allowing for more
timely processing of information and for swift reaction to that information.
The project has been designed to rely on appropriate technology, to have no
inflationary impact on local factor costs, to be designed on an appropriate
scale, and to be planned within an adequate time frame.

For the MTLC project to be totally successful, the three remaining
components must be executed. These are; pesticide store rehabilitation,
pesticide store stocking procedures and pesticide disposal. The bilateral
agreement betwzen the Government of the Netherlands and the GOS for the
pesticide store rehabilitation and pesticide store stocking procedures is in
place and the plan by the Netherlands is in line with the goals of the Medium
Term Locust Control Project. AID will be amending this PP in 1989 to include
the pesticide disposal activity.
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5.5. Sumary of Envirormental Analysis

An essential part of an activity such as the Medium Term Locust
Control Project is an assessment of its environmental validity and
consequences. The following is a sumary of this analysis which investigates
the proposed action, the environment to be affected, the assessment and impact
of the action and proposed mitigations of the impact.

The EA was prepared as a critical element of the project design, in
compliance with AID's environmental procedures 22 CFR 216. The EA identifies
and analyses the environmental and health/safety issues of the proposed
project. The PEA LIG (TAMS/CICP, 1988)* forms the technical basis for the
findings and recommendations of the 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 locust in Sudan.

Sudanese laws and regulations concerning pesticide use and environment
have been reviewed and the core locust component of the project as it is
designed is in compliance with these articles.

Five possible technical control alternatives were considered; no
action, non-chemical control, biological control, chemical control and
integrated pest management (IPM). The PEA LIG TAMS/CICP, previously mentioned
deals in detail with these alternatives. It is the findings of this EA that
there are actually only two alternatives, those being no control or chemical
control. MNon-chemical control, i.e. mechanical, is time-consuming, expensive
and impractical in a large scale locust control program. Biological control
was eliminated due to the lack of sound scientific data proving its efficacy
and workability in large scale programs. Biological control should be
considered in the future if breakthroughs in research prove it to be viable
alternacive. This research is foreseen under the USAID/W regional research
project. The IPM alternative was rejected due to its need for the
incorporation of biological and mechanical methods. The alternative of no
action has serious negative national and regional implications, ranging from
economic, political, to environmental. Therefore, a judicial use of selected
jnsecticide in a well managed and technically sound program is the clear
action to be taken.

Sudan is a large country, with a very diverse environzent. The
majority of locust outbreaks take place in the northern two-thirds of the
country. Included in this area are several naticnal parks, refuges and
sanctuaries. These institutions must receive detailed consideration before a
decision is made for locust control in or near their boundaries.

* This is the Programmatic Environmental Assessment for Locust and
Grasshopper Control in Africa and Asia, written by TAMS Inc. and the
Consortium for International Crop Protection in 1988. o
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The technical implementation of the action was reviewed. Aspects
including selection of insecticides, application equipment, effect on the
environment and non-target organisms and the ability of the GOS, PPD were
evaluated, as they relate to a safe and environmentally sound project. These
issues are addressed in depth in the EA and recommendations made to minimize
the environmental impact, while allowing for a viable, efficacious locust
control program,

Environmental mitigation measures under this project include

~ provisions for technical expertise in the areas of environmental monitoring,
pesticide use training, safety and health., It is intended that these
individuals work closely and in collaboration with both PPD and FAO.
Activities include such things as monitoring for impact of the program on
non-target and beneficial species and animal and plant life. Provisions have
been made for both training and monitoring of those individuals involved in
handling, loading an application of the insecticides, to ensure the safe use
of the insecticides. These mitigation measures also include special
procedures for control programs in or near ecologically sensitive areas.
Physical procurement will include test kits and supplies for cholinesterase
monitoring of select individuals.

6. Conditions and Covenants

The grant to FAO will be subject to the following conditions:

Provide proof that the Government of Netherlands, EEC and any other
donors have entered into agreements with FAQ providing donor commitment to
implement the core project.

Within ninety days after the satisfaction of initial conditions
precadent to disbursement, FAO will provide a detailed implementation and
procurement plan for the core project. This plan will contain details on all
aspects of the grant including monitoring and evaluation arrangements to be
utilized under the grant.

FAO agrees to abide by all environmental procedures stipulated in the
Enviromental Assessment which is part of this project.

7. Evaluation Plan

The operational and environmental aspects of the project will be
monitored by the Locust Steering Committee on an on-going basis. There is a
need, however, for a more policy-based annual internal evaluation. This
should be scheduled to coincide with the end of the summer campaigns
(October). The review team should be composed of the following steering
comnittee members: FAO Chief Technical Advisor, PPD Director, Head of the
LCU, USAID Project Officer, EEC representative and a representative of the
Royal Netherlands Embassy.
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The first review will be held in October 1989 and should address the
following implementation issues: RN 4

a.
b.
c.
d.

e,

£.

g.
hl

Improvement (if any) in survey and reporting;
LCU effectiveness in organising campaigns;

PPD pesticide storage and handling methods;
Cost effectiveness of Locust Control activities;

Logistical problems, particularly clearing and material
handling;

Review of project staff performance;
Proposed annual work plan; and

Effect of project on overall PPD performance.

FAO has budgeted four person months of evaluation and monitoring time,
which will follow their established procedures. The results of this will be
made available to USAID.

AID and FAO should complete an external evaluation upon project

completion.

The evaluation will address whether or not the project objectives

have been achieved. The scope of work for the evaluation will be developed
jointly by AID and FAO. The outside entity that will perform the evaluation
will be determined jointly by AID and FAO.
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3.

4,
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government wlll facllltate
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' 8. PPD staff is correctly handlling and H H H
[} storing pesticldes according to : 4 :
H acceptable safety and health stendard, ! :
3 9. PPD Is Implemanting locust control H H H
H program at acceptable minlmum stock H H H
[] levels. 4 H H
] 10.PPD Is malntolning safely located and ¢ H H
H constructed pesticides stores: H H )
Outputs: Magnitude of Outputs nscessary ! 1. ProJect evaluations. . Affecting output-to-purpose ¢

|. Core Locust Control Component and sufficlent to schleve purposel $ 2. Examination of FPD 1. The PPD will be provided ¢

8. locust control unlt (LCU) and flve l.a. Unlt staff (29) selected and tralned, ! staffing operating with qualifled technical
reglonal bases establlished. budget establlished, and vehlcles and proucedures, staff and adequate ]

b. reserve of skllled fleld officers equipment purchased and allocated. ! 3. Examination of PFPD budgetary support to H
created. b. 30-40 PPD Offlcers trafned In Locust reports. sustaln the organlzation, ¢

c. staff tralned In ground and alr survey, control techniques and safe ! 4, Fleld visits., 2, The PPD will be ]
survey and control methods, pesticlde handl Ing of pesticldes through short ¢ reorganized to establish }
safety and handling. courses and secondment to LCU. H separate Locust Unlt and

d. staff tralned In locust Information Ce Unlt staff tralned through short support the Pesticldes H
analysls and forecasting. courses, on-the-Job tralning, and Safely Office. b4

_43..

O 0o 0@ Sa 0 S0 90 16 IV Sa e U8 ta 04 Sa O 8% fu o 0O 04 08 e I8 $o 0G Fu 9o o ¢4 Sa 60 04 9a sa

O,
f.
2.

3.

3.

Ce

production of fleld operatlions manual,

grasshopper threhold study produced.
Pesticlde Disposal

"*to be deslgned later™
Rehabllltation of pesticlide stores
pesticlide stores rehabliitated

and reloccated and newly-constructed.
Pesticldes stores stock procedures
Improvement

PPD logistical unlt reorganized. -
adminlstratlve system Instituted.
PPD pesticlde stores personnal
trained.
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de

O,

f.

2. To
3, 14

overseas fours to ocbserve locust
control operations In Saudl Arabla
and Australla.

LCU Informatlion officer and 29 staff
members of unlt tralned through
formal course, In-job-training and
and fleld vislt to FAQO Information
unit In Rome (Lcu-info. offlcer
Only).

1 fleld manual produced by Chlef
Technical Adviser, Incorporation
all aspects of fleld operations.
cost-censclous control measures for
grasshoppers established.

be determined.

pesticides stores rehabilltated,

15 pesticldes stores newly constructed.

4,a/b

Ce

Transport and loglstics

sections of PPD operating as

one unit, under loglstics manager.
35 store Keepers and head-quarters
staff trained in pesticldes
loglstics (Inventory Control, ware~
housing, and transport),
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toputs: Activities and Types of
rasources.,
I. Core locust control

a.
be
C.
de
S,
fe
9e

personnel

tralning

commod| tles
operational support .
constructlon

other costs
oontingency

2. Pesticlde Disposal
To be determlned

3. Pesticldes Stores Rehabl!ltation

contract, equlp, supplles,

4. Pesticldes Stores Stock Procedures

Improvement.
a.technical asslitance
b.training
c.other costs

06 00 00 € 05 4B 00 fu 00 00 00 o Ou 0o 0o So oo Se de

Level of Effort/Expenditure for

each mlv’fy-

l.a. 81,120,000 1,632,300
be 116,000
cs 3,406,000 3,572,500
de 2,370,500
€. 533,300
f. 1,450,000 1,650,500
e 957,800

2. To be determlned
3. $3,200,000 2,211,200

4,8, 200,000 -
b. 100,000 -
c. - 27,400

00 06 06 0n 00 0u 06 06 4o 00 00 Pu 0= So 0% Su 0o ¢e oo

2,

3.

4.

Examination of receiving
reports &nd arrival
notlces for commoditles,
Technlcal asslistance
reports and brlefings.
Review of tralning
completion reports,
Site vislts and project
review meetings.

.;9..-‘0...0. ® 4 0B 0% 94 09 0T Po fa Pw W Sa 0= ow

Atfecting input—to-cutput

1 ink:

I. That particlpating donors
will provide needed Inputs
according to the agreed
lmplementation schedule,

2. That customs clearance
procedures will not
obstruct timely Importat-
lon of commoditles.
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Khartoum : _27th August 1988 e i e e 4 (g8 agh A
MFEP/USAID/162 R JU-

e e mem e e e 3 Gl gl

Ref §

Director , ' o '5!.‘1‘9’.5,.5
USATD Mission R '
Khartoum

Dear Sir,

Subject: Multi-Donor Medium Term Locust Control Project

The Government of Sudan requests the assistance of USAID in the amount of
$2,000,000 in grant for partial funding of the foreign exchange costs of the
Multi-Donor Medium Term Locust Project. The project is an umbrella project
for four activities, of which the core locust control component will be
financed jointly by a number of donors. The grant will finance partially the
costs for operating the core locust control component of the project which
includes the creation of the Locust Control Unit of the Plant Protection
Department of the Ministry nf Agriculture and Natural Resources. We expect
additional support for this component from other donors.

The core locust contrel activity will be implemented under the auspices of the
FAO, and therefore we request that USAID enter into an agreement with FAO for
the disbursement of the funds.

Additionally, in order to meet the local currency costs of the project, the
Government of Sudan agrees to allocate the equivalent of $11,088,800, which
includes the local currency equivalent of $3,679,900 in counterpart funds from
which FAO will receive $799,300 equivalent, $126,000 in Trust Funds to USAID,
and a GOS in-kind contribution of $7,282,900.

Your assistance is highly appreciated.
Sincerely yours,

El Sheikh E1 Khidir Ahmed
for First Undersecretary for P PR
Ministry of Finance § Econmmic Planning



Director
USAID Mission
Khartoum
Dear Sir: , ‘ o
Sﬁbject: Multi-Donor Medium Term Locust Control Project

The Government of Sudan requests assistance in the amount of $2,000,000 in
grant for partial funding of the foreign exchange costs of the Multi-Doner
Medium Term Locust Project. The project is an umbrella project for four
activities, of which the core locust control component will by financed
jointly by a number of donors. The grant will finance partially the costs for
operating the core locust control component of the project which includes the
creation of the locust control unit of the Plant Procection Department of the
Ministry of Agriculture and Natural Resources. We expect additional support
for this component trom the Netherlands Government, the European Economic

Community and other donors.

L]

The core locust control activity will be implemented under the auspices o£[ 3

the FAO, and, therefore, we request that USAID enter into a grant agréément 7{ .5'

with FAO for the disbur%ement of the funds.

Additionally, in order to meet the local development costs of the project,
the Government of Sudan agrees to release LS 2,756,300 to the FAO from the |
USAID/Government of Sudan jointly held local currency generations. We will
release these funds to FAO in accordance with our agreed programming and

release procedures for the duration of the project. Also, we agree to

DOC. 3364G



Annex B page 2

continue recurrent budgetary subbbrt to the newly created locust control unit

after the project's combletion;
Your assistance is highly appreciated.
Sincerely ybﬁfs,”
Under Secretary for Planning

Ministry of Finance and Economic

Planning

DOC. 3364G
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ANNEX B
PLANT PROTECTION DIRECTORATE Sy ¥y 8y,
Min. of Agriculture and Irrigation il Gy 8 lal
P.O. Box 14 | 1 *“u“'.-
Khar{oum North | ..6 s psb .)‘-"-“
Tel: 32630 — 34520 — 33844 . XYALL =Y (oY, —»\'m'

............. 30/6,/1988..vurvverreeereeeens.

MWinjsterial Orwer

since the Locust Control is a national issue , I hereby declare

the Locu t Ccontrol Unit ( L.C. . ')is an autonomous body functioning
unde;.umb101¢a of Plant Protection Department (PPD ), in terms of :

Personncl .
_ Tudget and operatlnn.

_ [Equipment. and suppliee.

-in cacge of of a locust upsurge or plaque ’ Lho ‘other units of

1) chnll be mobilized to assist the L.C.U.

‘43 \OMD

Dr. Elfatih Ifohamed ElTiguani
Minister of Ajriculyure &

Natural nesourcos,

Pigtribution:
- rhairman of the Lucust Control steering Comaittee

- A0 represcentation in Sudan . P)/‘\
-~ MNirector of PPD. N



BEST AVAULABLE DOCUMENE

HC(1l) - COUNTRY CUBCKLIST

Listed below are statutory criteria applicable

to:

(A) FAA funds generally: (D)(l) Development

Assistance funds only; or (B)(2) the Economic
support Fund only.

A. GENERAL CRITERIA ¥OR COUNTRY SUDAN. =Y 1988
ELIGIDILITY
1. FY 1988 Continuing Resolution Sec. 526.

_Has the President certified to the “NO

Congress that the govermment of the
recipient country is failing to take
adequatc measures to prevent narcotic
drugs or other controlled substances
which arec cultivated, produced or
processed illicitly. in whole or in part,
in such country or transported through
guch country, from being sold illegally
within the jurisdiction of such country
to United States Government personnel or
their dependenls or from entering the

United States unlawflully? .
TAMN Gec. 463(h). (This provisibn appliés N/A:

to assistance of any kind provided by
grant, salc, loan, leasc, credit,
guaranty, or insurance,. exccptl assistance
from the Child Survival Fund or relatiig
to international narcotics control.
disaster and refugee relief, or the
provision eof food or medicine.) If the
recipient is a "mwajor illicit drug
producing country" (definced as a country
producing during o fiscal ycar at lcast
five metric tons of opium or 500 metric
tons of coca or marijuana) or a "major
drug-transit country" (defined ac a
country that is a significant direct
gource of illicit drugs significantly
affecting the United States, through
which such drugs are transported, or
through which significant cums of
drug-related profits are laundercd with
the knowledge or complicity of the
government), has the president in the
March 1 Jnternotional Narcotics Control .
Strategy Report (JINSCR) determined and
certiried to the Congress (without
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-48_

Congressional enactment, within 30 days
of continuous session, of a resolution
disapproving such a certification), or
has the President determined and
certified Lo the Congress on any other
date (with cnactment by Congress of a
resolution approving such certification),
that (a) during the pcevious year the
country has cooperated fully with the
-United States or taken adeqguate steps on
jts own to prevent illicit drugs produced
or processed in or transported through
guch .country from being transported into
the United States, and to prevent and
punish drug profit laundering in the
country, or that (b) the vital national
ijnterests of the United States reguire
the provision oi such assistance?

Drua Act_Sec, 2013. (This section N/A
applies to the same categories of -
asgistance subject to the restrictions. in

FAMA Sec. 481(h), above.) 1f recipient

country is a "major illicit drug '

producing country" or "major drug-transit
country" (as defined for the purpose of .

FAA Sec 401(h)), has'the President

gubmitted a roeport to Congress listing

guch country as onc (a) which, as a

matter of government policy, encourages

or facjlitates the production or

distribution of illicit drugs: (b) in

which any secnior official of the.

govermient cngages in, chcourages, oL

facilitates the production or

dictribution of illegal drugs: (c) in

which any member of a U.S. Government

agency hags suffered or been thrcatened

with violence inflicted by or with the
complicity of any government officer; or

(d) which fails to provide reasonable .
cooperation to lawfu) activities of U.S.
drug enforcewcat agents, unless the
President lias provided the required
certification to Congress pertaining to
U.S. national intcrects and the douy
control and criminal prosccution efforts
of that country? :




(53]

7.

49~

FAA Sec. 620(c). If assistance is to a
government, is Lhe government liable as

.debtor or unconditional guarantor on any

debt to a U.5. citizen for goods or
services furnished or ordered where (a)
such citizen has exhausted available
legal rcmedies and (b) the debt is not
denied or contested by such government?

-FAA Sec. 620(e)()). If assistance is to

a government, has it (including any
government agencies or subdivisions)
taken any action which has the effect of
nationalizing, expropriating, or
otherwise seizing ownership or control of
property of U.G. citizens or entities
beneficially owned by them without taking
steps Lo discharge its obligations towazd
such citizens or entities?

FAMA Seci. 620(a). 620(f),°620D; FY 1900
ConL)nnnxq Resolution Sec. $12.  1s

recipicent country @ Communist country?
If o, has the President deLcrmlncd that

assistance to the country is vital to the

sccurity of the United States, that the

recipicnt country is- not controlled by
the international Communist conspiracy,
and that such assistagce will further
promote the 1ndoandcncean the recipient
counlry from 1nLcrna»10nd1 communism?
Wil) assistance be provided direclly Lo
Angola, Cambodia, Cuba, lragq. Libya,
Vicetnam, South Yemen, Iran or Syriav
Mill assistance be provided to
Mghanistan without a certification?
&
FAMN Sec. 620Y3). WUas the country °
permitted, or failed to take adequate
Tmeasures Lo prevent, damage or
destruction by mob action o[ uU.Ss.

property?

FAMA_Sec. 620(1). Has the country failed
to cpter into an investmenbt guaranty
agreement with OPIC?

NO

“NO

“NO

N

W



Y.

ll.
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EARD Sec. 620(0): Fisherwen's IProtective
Acl ok 2367 (a¢ amended) Hee. H.  (a) Has
‘the counlry wsceized, or imposced any

penally or sanciion against, any 0.5
fishing vescel bLecause of fishiag
activities in internalional waters?

(L) IL so, has any deduction required by
the Fishcxmcu'n Protective Acl been nade?

FAN Sec. 620(q),; _FY lofg Continuin
wec.,

Resolution Hoc.. \a) llau the
qovcrnanL of Lhc L"Clplan country becen
in default for morce ithan gix months on
interest or principal of any loan to the
countty uwnder Lhe FMAA?  (b) Has the
country been in detfault for more Lhan onc
year on interest or principal on any U.S.
loan under a program fo) which the I'Y
1900 Continuing uofoluL1on appropriates
funds?

620(5). II contemplatced
development loan or Lo comle
Support rFund, has the

taken into account the

the countrv's budget and
amount of the countiy's foreign exchange
or other resources spent on military
cquiprnent? (Reference gnay bc made to the
anpual "Taking Into COHo)ﬂQTﬂLlOH" memo:
"Yes, Laken into accouwt by the
Admini,lrator al. time of approval of
Agencey oYn. This approval by the
Adm1n15ttntor of the Operational Yecat
Budget can be Lhe bacic for an
affirmative angswer during the fiscal ycar
unless significant changes in
circumctancetr; occul.)

FAL Hec.
asgigtance
from Lconomic
Aduministrator
percentage of

15

PAA Sec. 620(ti. llas the country scverced

"'dlplomat1c rclations with the United

states? If so, have relations been
resumed and have new bilateral assistance
agreements becen negotiated and entered
into since such resumption?

NO

YES, SUDAN HAS FROM TIME TO
TIME BEEN IN DEFAULT ON LOAXS,
BUT CONTINUES TO MAKE EVERY
EFFORT TO MEET COMMITMENTS
AND MAKES PAYMENTS WHEN
FOREIGN EXCHANGE BECOMES
AVAILABLE.

YES, TAKEN INTO CONSIDERATION
BY THE ADMINISTRATOR AT TIME
OF APPROVAL O FY 198&& OYB.

THE GOVERNMENT OF SI'DAN
SEVERED DIPLOMATIC RELATIONS
WITH THE U.S. IN 1967, BUT
SUCH RELATIONS WERY RESUMED
IN 1972. THE 1958 BILATERAL
ASSISTANCE AGREEMENT WAS
CONFIRMED IN 1971 AND
REMAINS IN EFFECT.



13.

14,

J.‘(v.

17.

10.
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FAMN Sec. 620(u). What is the payment
status of the country's U.N.
obligations? If the’country is in
arrears., werc such arrearagesc taken into
account by the A.I.D. Administrator in
determining the current A.1.D. .
Operational Year Budgel? (Refcrence may

be made to the Taking into Consideration
memo. )

FAA Sec. 620N. Has the President
determined that,the recipient country
grants sanctuary from prosccution to any
individual or group which has committed
an act of international terrorism Or
otherwise supports international
terrorism? '

FY 1988 Contjinuing Resolution Scc. 576.
ot Lhe country been placed on the list
provided for in Section 6(3i) of the
Export Administration Acl of 1979
(currently Libya, Iran. south, Yemcn,
Syria, Cuba, or North Kogfea)? )

’

ISDCA of 1905 Sec. 552(h). las the

Secretary of Htate dctermined that the
country is a high terrorist threat
country after the Seccretiry of
fransportation has detcrmined, pursuant
to section L115(e)(2) of the Federal
Aviation Act of 1954, that an airport in
the country doct nol maintain and
administer cffeclive security mcasurcs?

FAN Scc. G66G(DY. Doecs the counliry
object, on the basic of race, rcligion,
national origin or sex., to the presence
of any officer or employee of the u.s.

.who is prescunt in such country to ca:ry'

out economic development programs under
the FAA?

FADN 3ecs. 669, 670. Has the country,
after August 3, 1977, delivercd Lo .any
other country or received nuclear
enrichment or reprocescing cquipment.,
materials, or technology. without

specified arrangemncnts or safcquards, and. .

without special certification by the

president? Has iL transferred a nuclear
explosive device to a non-nuclear wecapon

gtate, or if psuch a statc, cither

received or detonated a nuclear cxplosive
device? (FAA Sec. 6201 permitc a special

waiver of Sec. 669 for Pakistan.)

THE EXLSTENCE OF ANY ARREARS WAS
TAKEN INTO CONSLIDERATION BY THE
ADMINISTRATOR AT TUE TIMEQF
APPROVING TIE FY 1988 OYD. SUDAL
WAS NOT DELINQUENT WITHIN THE
MEANING OF ARTICLE 19 OF TIHE U.N.
CHARTER.

NQ.

NO.

No.

NO.

S o
/. g : v
)

———
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21.

23.

=52~

EAN Sec. 670. If the country is a
non-nuclear weapon state, hag it, on or
after August o, 1985, exported (or
attempted to export) illegally from the
United States any material, equipment, or

.technology which would contribute .

significantly to the ability of a country
to manufacture a nuclear explosive device?

ISDCA _of 190) Sec. 720. Was the country

represented at the Mceting of Ministers
of Foreign Affairs and Heads of
Delegations of the Non-Aligned Countrics
to the 36th Genera) Assembly of the U.N.
on Sept. 25 and 28, 1981, and did it fail
to disassociate ilself from the
communique issued? [f so, has the
President taken it into account?
(Reference may be made to Lhe Taking into
Consideration memo.)

IF?r_loue Continuing Resolution Sec. 52y,
Has the rccipient country been determined
by the President to have engaged in, a
consictcnlt pattern of opposition Lo the
forcign policy of the United States?

FY l9gn Continuing Reseolution See. 5173,
Has thie duly elecgted licad of Government
of Lhc countiy becn deposed by wilitary
coup or dqecreev If sssistance hag been
Lerminated, has the President notified
Congress that a Gemocratically elected
governmen't has taken offjce prior to the
resumption of assislance? ‘

Y 1908 _Contjinuing Resolution Sec. 513 .

Does the racipient country fully
cooperate with the intecnational refugee
assistance organizations, the United

"States, end other governments in

facilitating lasting colutions to refugee
situations, including resettlement
without respecl to race, sex, religion,
or national originge :

NO.

SUDAN WAS REIRESENTED AND 1IAS
NOT DLISASSOCLIATED. ITSELF FFROM _
ThE COMMUNLQUE.  IILS WAS TAKEN
INTO CONSIDERATION BY T
ADMINLSTRATOR AT THE TIME OF
ATPROVING THE FY 1988 Oy

NO.

N/A

Yl.-ll‘ .
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FUNDING ROURCE CRITERIA_FOR_COUNTRY
ELIGINILITY

1. Development Assictance Country Criteria

FAA Seoc. 116. Has the Department of
‘Statec determined that this government has
engaged in a consistent pattern of gross
-violations of jnternationally recognized
human rights? (L 50, Can it be
demonstratced that contemplated assistance
will directly benefit the ncedy? )

Has the President certified that use of
DA funds by this country would violate
any of the prohiibitions against use of
cunds to pay for Lhe performace of.
abortions ags a method of family planning,
to motivate or coercce any person Lo
practice abortions., to pay forn the,
performance of involuntary sterilization
as a method of family planning, to coerce
or provide any financial incentive to any
person to undergo sterilizationg, to pay
for any biomedical veseajch which
rclates. in whole or in pury{.tp methods
of, or tphe pecformance of, abortions Or
jnveluntary sterilization as a means of
ramily p}unning? .

FY 1908 Continuing Resolution Sec. 530.

2. Feonomic Supporl Fund Country Criteria

+ e

Fhh Sec. $021. llag 5.t been determined
thet the country has engaged in a
“conpgistent pattern of Yross violationg of
internationally rocognizcd human rights?
if o, has the president found that the
country macde such significant jmprovement
in itg human rights pecord that

. furpishing such asgistance is in the u.S.
pational interest? '

Py 1948 _Continuing Regolu tion Gec. 5H49.
tas this country net its drug cradication
torgats orn othesrwise taken gignificant
gteps to halt j1licit druy production or

tratficking?

NO

NO.

N/A

D/



5C(3) - STANDARD ITEM CHECKL1ST

Listed below are the statutory items which
normally will be covered routinely in those
provisions of an assistance agreement dealing
with its implementation, or covered in the
agreement by imposing 1imits on certain uses of
funds.

These' items-are arranged under the general s
headings of (A) - Frocurement, (B) Construction,”
and (C) Other Restrictions.

A. PROCUREMENT No. Project will be implemented
through a grant to an inter-
national organization, AID will

1. FAR Sec. 602(a). Are there arrangementshave no control over procuremen
to permit U.S. small business to (s:}ilnge f&;li)‘s’ asidirected b KBS,
participate equitably in the furnishing reéuiationgsint?asggc‘;;’e‘;‘;:z o
of commodities and services Qnanced? _ the international organization.

2. FAR Sec. 604(a). Will all procurement b
from the U.S. except as otherwise . Procurement will
determined by the President or under AID Geographic C ge ;‘;'Om
delegation from him? ' 899.am19§5_ ode 931,

3. FBA Sec. 604(d). If the cooperating
country discriminates against marine
insurance companies authorized to do _
business in the U.S., will commodities be N/A
jnsured in the United States against
marine risk with such a company? L

4. FAR Sec. 604(e); ISDCA of 1980 Sec. Donted il be dnple-
705(a). I1f non-U.S. procurement of . international p.rg'zgmilz]atignm
agricultural commodity or preoduct thereof AID will have no control ov’e
'ig to be financed, is there provision procurement since AID, as
against such procvrement when the giﬁ“eg by HB 13, Ch.5,
domestic price of such commodity is less regufﬁuﬁﬁspiﬁq‘f’iﬁﬁ’i“f .
than parity? (Exception where commodity of the international tha
financed could not reasonably be procured organization.
in u.s.)

5, FAA Sec. 6024(g). Will construction or
engineering services be procured from
firms of advauccd developing countries N/A

which are otherwise eligible under Cede
941 and which have ettained a competitive
capability in intermational markets in
one of these areas? (Exception for those

5t
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countries which receive direct economic
assistance under the FAA and permit
United States firms to compete for
construction or engineering services
financed from assistance programs of
these countries.) :

FAA Sec. 603. Is the shipping excluded
from compliance with the requirement in
section 901(b) of the Merchant Marine Act
of 1936, as amended, that at least

50 percent of the gross tonnage of
commodities (computed separately for dry
bulk carriers, dry cargo liners, and
tankers) financed shall be transported on
privately owned U.S. f£lag commercial
vessels to the extent such vesselg are
available at fair and reasonable rates?

FAL Sec. 621(a). It technica) essistance
is financed, will such assistance be
furnished by private enterprise on a
contract basis to the fullest extent
practicable? Will the facilities and
resources of other Federal agencies be
utilized. when they are particularly
guitable, not competitive with private
enterprise, and made available without

undue interference with domestic programs?

Internatjonal Air Transportation Fair
Competitive Prectices AcCt, 1974. 1f air
trausportation oi persons or property 1is
financed on grant pasis, will U.S.
carriers be usgd to the extent guch
service is available?

FY 1988 Continving Regolution Sec. 504.
If the U.S. Government is & party to a
contract for procurement, does the
contract contain a provision authorizing
termination of such contract for the
convenience of the United States?

PY 1988 Continuing Fesolution Sec. 524.

1f assistance is for consultinyg Eervice

through procurement contract pursuwant Lo
5 U.S.C. 3109, are contract expenditures
a matter of public record and available

for public jnspecticn (unless otherwise

provided by law or Executive order)?

Technical assistance will be
obtained through international
procurement by the international
organization implementing the
project.

This is not applicable for
projects implemented under
HB 13, Ch.5 guidelines.

4“”%

N/A

LS
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CONSTRUCTION

1.

FAL Sec. 601(d). If capital (e.d..

construction) project, will U.S. , .
engineering and professional services be
used?

FAA Sec. 611(c). If contracts for
construction are to be financed, will
they be let on a competitive basis to
maximum extent practicable?

FAA Sec. 620(k). 1If for construction of
productive enterprise, will aggregate
value of assistance to be furnished by
the U.S. not exceed $1C00 million (except
for. productive enterprises in Egypt that
were described in the CP), or does
assistance have the express approval of
Congress? .

OTHER RESTRICTIONS

1.

PAMN Sec., 122(b). If development loan
repayable in dollars, is interest rate at
least 2 percent per annum during a grace
period which is not to'exceed ten years,
and at least 3 percent per annum
thereafter?

FAL Sec. 301(d). If fund is cstablished
solely by U.S. contributions and
administered by an international
organization, does Comptroller General
have audit rights? .

FAA Sec. 620(h). Do arrangernents exist
to insure that United States forelign aid
is not used in a manner vhich, contrary
to the best interests of the Unjted
States, promotes or asgists the foreign
aid projects or activities of the
Communist-bloc countries?

“N/A
N/A

N/A

N/A

Since project is multi-
donor financed, all audit
rights are waived.

Yes’
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4. Will arrangements preclude use of
financing: : :

f'

FAR Sec. 104(f); FY 1987 Continuing
Resolution Secs. 525, 538, (1) To
pay for performance of abortions as a
method of family planning or to
motivate or coerce persons to
practice abortions: (2) to pay for
perfcrmance of involuntary
sterilization as mecthod of family
planning, oI to coerce or provide
financial incentive to any person to
undergo sterilization:; (3) to pay for
any biomedical research which
relates, in whole cr part, to methods
or the performance cf abortions or

. involuntary sterilizations as a means

of famildy planning: or (4) to lobby
for abortion?

FAA Sec, 483, To make reimburse- -

ments, in the form of cash payments,
to persons whosce illicit drug crops
are eradicated?

pr}

FAA Gec. 620fq). To compensate

owners for expropriated or
netionalized property, cxcept to
compensate foreign nationals in
accordance vith a land reform progran
certified by the President? .

FAD_Sec. 660. ‘To provide training,
advice, or any financial support for
police, prisons, or other law
enforcement forces, except for

narcotice programs?

FA2. Sec. 662. For CIA activities?

FAA Sec. 636(i). For purchase. sale,

long-term lease, exchange or guaranty

of the salc of motor vehicles :
manuiactured outside U.S., unless a
waiver is obhtainedz
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FY 1988 Continuing Resolution Sec.
503. To pay pensions, annuities,
retirement pay, or adjusted service
compensation for prior or current
military personnel?

FY 1988 Continuing Resolution Sec.
505. 7To pay U.N. assessments,
arrcarages or dues?

FY 1988 Continuing Resolution Sec.
506. To carry out provisions of FAA
section 209(d) (transfer of FAA funds
to multilateral organizations for
lending)?

FY 1988 Continuing Resolution Sec.
510. To finance Lhe export of

"nuclesar equipment, fuel, or

technology?

FY 1988 Continuing Resolution Sec.
511. Iror the purpose of aiding the
efforts of the government of such
country to repress the legitimate
rights ot the population of. such
country contrary to the Universal
Declaration of Human Rights?

FY 1988 Continving. Resolvuticen Sec.

516; Stote Buthosrizetion Sec. 109.

‘To be used for publicity or

propaganda purposes designed .to
support or defeat legislation pending
bervre Congress, to influence in any
way the outcome of a political
election in the United Statec, or for
any publicity or propaganda purposes
not authorized by Congress?

Yes

Yesfa

Yes -

Yes

Yes

Yes
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- 5C(2) -~ PROJECT CHECKLIST

Listed below are statutory criteria applicable
to projects. This section is éivided into two

parts.

Part A includesg criteria applicable to

all projects. Part B applies to projects funded
from specific sources only: B(l) applies to all
projects funded with Development Assistance;
B(2) applies to projects funded with Development
Assistance loans;: and B(3) applies to projects
funded from ESI.

CROSS REFERENCES: 1S COUNTRY CHECKLIST UP TO

e  —— ——— ———

DATE? HAS STANDARD ITEM
CHECKL1ST BEEN REVIEWED FOR
THIS PROJECT!

FY 198p Countinuing Resolution Sec. 523;
FAA Sec. 634A. 1L woney is sought to
obligateé for an activity not previously
justified to Congress, or for an amount
in cxcess of amount previously justified
to Conyress. has-Coungress been properly
notified?

Fhh_Sec. €13{ad(1). Prior to an
obligation in excass Of $500,000, will
there be .(a) 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
asgistance?

FPA Sec. 61)(a)(2). If legislative
action is required within recipient
country., what is the basis for a
ressonable expectation that such action
will be completed in time to permit
orderly accomplishkment of the purpose of
the assicstance?

CN expired without objection
on May 18, 1988.

Yes

N/A

W7
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FAA Sec. 611(b); FY 1988 Continuing

Resolution Sec. 501. If project is for
water or wvater-related land resource
construction, have benefits and costs
been computed to the extent practicable
in accordance with the principles,
standards, and procedures established
pursuant to the Water Resources Planning
Act (42 U.S.C. 1962, et seq.)? (See
A.1.D. Handbook 3 for guidelines.)

FAA _Sec. 611(e). 1f project is capital
assistance (e.g., construction), and
total U.S. assistance for it will exceed
$1 million, has Mission Director
certified and Regional Assistant
Administrator taken into consideration
the country's capability to maintain and
utilize the project effectively?

FAA Sec. 20Y. - Is project susceptible to
execution as part of regional or
multilateral project? If so, why is
project not so executed? Information and
conclusion whethcr assistance will
encourage regional development programs.

FAR Sec. 60)(a). I1nformation and
conclusions on whether projects will
encourage efforts of+the country to:
(a) increase the flow of international
trade; (b) foster private initiative and
competition; (c) encourage development
and use of cooperatives, credit unions,
and savings and loan essociations;

(d) discourage monopolistic practices;
(e) improve technical efficiency of o
industry, agriculture and commerce; and
(f) strengthen free labor unions. :

PhA Sec. 60)(b). I1nformation and
conclusions on how project will encourage
U.S. private trede 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).

FAA Secs. 612(b), €635(h). Describe steps
taken to assure that, to the marimum
extent possible, the country is
contribuiting local currencies to meet the
cost of contractual and other services,
&and {oreign currencies owned by the U.S.
are utilized in lieu of dollars.

N/A

NI

N/

N/A

ved
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 FAA Sec. 612(d). Does the U.S. own

excess foreign currency of the country
and, if so, what arrangements have bcen
made for its release?

FY 1988 Continuing Resolution Sec. 5
1f assistance is for the production
any comrnodity for export, is the

commodity likely to be in surplus on
world markets at the time the resulting

21.
of

* productive capacity becomes operative,

12.

13.

and is such assistance likely to cause
substantial injury to U.S. producers of
the same, similar or competing coumodity?

FY 1988 Continuing Resolution Sec. 553.
Will the assistance (except for programs
in Caribbean Basin Initiative countries
under U.S. Tariff Schedule "Section 807,"
which allows reduced tariffs on articles
assembled abroad from U.S.-made .
components) be used directly to procure
feasibility studies, prefeasibility
studies, or project profiles of pctential
investment in, or to assist the
establishment of facilities specifically
designed for, the manufacture for export
to the United States or to third country
mariets in direct competitior with U.S.
exvorts, of tertiles, apparel, footwear,
handbags, flat goods (such as vwallets or
coin purses worn on the person). work
¢loves or leather wearing apparel?

¢ &
FAA Sec., 119€g)(4)-(62. Will the
aseistance (a) support training and
education efforts which improve the
capacity ot recipient countries to
prevent loss of biological diversity:
(b) be provided under a long-term
agreement in which the recipient country
agrecs to protect ecosystems Or other
wildlife habitats; (c) support efforts
to identify and survey ecosystems in
recipient countries worthy of '
protection; or (d) by any direct or
indirect meantc significantly degrade
nationzl parks or similar protected areas
or introduce exotic plants or animals
into such areas? :

:No

i

No
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15.

16.

17.

ls8.

19.
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FAR_12)1(d). If a Sahel project, has a ,
Getecmination been made that the host N/A
government has an adequate system for S
accounting for and controlling receipt

and expenditure of project funds (either

dollars or local currency generated

therefrom)?

FY 1988 Centinuing Resolution. If

assistance is Lo be made to a United N/A
statés PVO (other than a cooperative '
development organization). does it obtain

at least 20 percent of jts total annual

fundina fcr international activities from

gources other than the United States

Government?

FY Continuing Resolution Sec. 541. 1f

agsistance is being made available to a N/A
PVO, has that organization provided upon

timely request any document. file, or

record necessary to the auditing .

requirements of A.1.D., and is the PVO

registered with A.1.D.?

FY 1982 Contjinuing Resolution Sec. 51

[{ funas arce being obligated under an
appropriation sccount to which they werc
nnt appropriated. has prior approval of

the Approprlations Committees of congress
becn obtained?

N/A

FY Continuing Resolution_Sec. 515. 1t

deob/reodb authority is sought to bhe ‘ N/A5
exercised in the provision of assistance, L
sre the funds being obligated for the

game general purpose. and for countries

within the same general region as

originally obligated, and have the

Appropriations committees of both louses

of Congress beel properly notified?

state Authorizatjon SecC. 139 (as
interpreted by conference report). Has
confirmation of the date of signing of
the proizct agreement, including the
amount involved, been cabled to SHtate L/T
and A.1.D. LEG within 60 days of the
agreensnt's entry into force with respect

" to the United States, and has the full

text of the agreement been pouched to
those rame offices? (see Handbook 3,
Appendix 6G for agreements covered by
+hie nrovision).
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B. FUNDING CRITERIA FOR PROJECT

1. ‘Development Asgistance Project Criteria

FY 1986 Continuing Resolution Sec.
552 (as interpreted by conference
repoxL) 1f assistance is for
agricultural development activities
(spec1f1ca11y, any testing or
breeding Ieas*b11;ty study, variety
improvement or introduction,
consultancy, pubiication, conference,
or training), are such activities (a)
specifically and principally designed
to increacse agricultural exports by
the host country to a country other

- than the United States, where the

export would lead to direct
competition in that third country
with exporis of a similer commod*ty
grown or produced in thc United
states, end can the activities
reasonably bc erpectcd to cause
substantial injury to U.S. exporters

of a similar agricultural commodlty.
or (b) in support of research that is
intended primarily to benefit U.S.
producers? - ,

AL Secs. 302(b), 1)1, 113, 281(a).

Describc extent to which activity
will (a) effectively involve the poor
in development by extending access to
economy at local leve), increasing
labor-intensive production and the
ugz of appropriate technology.
dispersing investment from cities to
smail towns and rurcl areas, and

N/a

Project will assist the
GOS to improve its survey
and control of locust.
Small farmers will benefit
from this activity through
the eventual reduction of
crop damage due to locust
infestations.
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insuring wide participation of the
poor in the benefits of development
on a sustained basis, using
appropriate U.S. institutions:

(b) help develop cooperatives,
especially by technical assistance,
to assist rural and urban poor to
help themselves toward a 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; and (e) utilize and

_encourage regional cooperation by

developing countries.

FAN Secs. 103, J03A, 104, 105, 106,
120-21. Does the project fit the
criteria for the source of funds
(functional account) being used?

FAR Sec. 107. Is emphasis placed on
use ol appropriate technology
(relatively smaller, cost-saving,
labor-using technulogies that are
gencrally mogst appropriate for the
smal)l farms, smell businesses, and
small incomes of the pooln)?

FAA Seus. 110, 1264(¢(d). Will the
recipient country provide at least 25
percent of the cests of the program,
project, or activity with respect to
which the assistailce is to be
furnished (or is the latter
cost-charing requirement being waived
for a "relatively least developed"
countiy)?

FAA Scc. 128(b). If the activity
attempts to increase the
institutional capabilities of private
organizations or the government of

“the country, or if it attcmpts to

stimulate scientific and
technonlogical research, has it been
designed and will it be monitored to
ensure thet the ultimate
beneficiarics are the poor majority?

Yes

No

Yes

Yes

4
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FAA Sec. 281(b). Describe extent to
which program recognizes the
particular needs, desires, and
capacities of the people of the
country; utilizes the country's
intellectual resources to encourage
institutional development: and
supports civil education anad training
in skills quUILed for effective
participation in governmental
processes essential to
self-government.

FY 1988 Continuing Resolution Sec.
538. Are any of the funds to be used
for the performance of abortions as a
method of family planning or to

. motivate or coerce any perso: to

practice abortions?

Are any of the funds to be used to
pay for the performancea of .
involuntary sterilizstion as a method
of family planning or Lo coerce or
provide any financial incentive to
any person to undergo sterilizationsg?

Are any of the funds to be used to
pay for ary blomcdlcul reszcarch which
relates, in whole'or in part, to
methcds of, or the performance of,

‘abortions or involuntary

sterilization as a meaus of family
plannlnq?

FY 1988 Continuing Preo]utlon. Is
the assistance being made available
to any organjzation or program which
has been determined to support or
participate in the management of a
program of coercive abortion or
involuntary sterilization?

If ascistance is from the population
functional account, are any of the
funds to be made available to
voluntdr) family planning projects
vhich do not offer, either directly
or through referral to or information
about access to, a broazd range of
family plenning methods and services?

N/A

N/A
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e
e

FAA Sec. 601(e). Will the project Yes
utilize competitive selection :
procedures for the awarding of

contracts, except where applicable
procurement rules allow otherwise?

k. FY 1988 Continuing Resolution. What No funds will be set aside

portion of the funds will be for this purpose, since
available only for activities of AID waives its procurement
economically and socially regulations, as per HB13,
disadvantaged enterprises, Ch.5 and HB 1 Suppl. B, .
historically black colleges and for grants to international
universities, colleges and organizations.

universities having a student body in
which more than 20 percent of the
students are Hispanic Americans, and
private and voluntary organizations
which are controlled by indivicduals
who are black Americans, Hispanic
Americans, or Native Americans, or
who are economically or socially
disadvantaged (including women)?

1. FAA Sec. 118(c). Does the assistance Assistance complies with

comply witl the environmental AID REgulation 16. Forestr)
procedures set forth in A.I.D. . activities are not part of
Requlatioen 16? Does the assistance the project. However,
placc a high priority on conservation the effective control of
and sustainable management of locust will have an

tropical forects? Specifically, does indirect result in preserv-
the assistance, to the fullest extent ing Sudan's vegetatior.
‘feasible: (a) stress the importance
of conserving and sustainably
managing forest resources; (b)
gupport activities which offer
employment and income alternatives to
those who otherwise would cause
destruction and loss of forests, and
help countries identify and implement
alternatives to colonizing forested
areas; (c) support training
proyrams, educational efforts, and
the ectablishment or strengthening of
institutions to imnyove forest
management; (d) help end destructive
slash-and-burn agriculture by
gupporting stable and productive
farming practices; (e) kelp conserve
forests which have not yet been
degraded by helping to increase
production on lands already cleared

e
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or degraded; (f) conserve forested
watersheds and rehabilitate those
which have been deforested; (9)
support training, research, and other
actions which lead to sustainable and
more environmentally sound practices
for timber harvesting, removal, and
processing; (h) support research to
expand knowledge of tropical forests
and identify alternatives which will
prevent forest destruction, loss, OI
deyradation: (i) conserve biological
diversity in forest areas by
supporting efforts to identify,
estahblish, and maintain a
representative network of protected

. tropicz) forest ecosystems on a

worldwide bhasis, by making the
establishment of protected areas a
condition of support for activities
jnvelving forest clearance or '
degradation, and by helping to
igentisy tropical forest ecosystems
and species in need of protection and
ectalblish and maintain appropriate
protected areas; (j) seek to
jncreazce the awvareness of U.S.
government agenciess»and other donors
of the immcdiate and long-tern value
of tropical forests; and (k)/utilize
the resources and abilities of all
relevant U.S. government agencies?

PBA Sec.,))0(c)(13). If the ' NIA
assistanet will support a program.or e
project zignificantly eaffecting

tropical foreets (including projects

involving the planting of exotic

plant species), will the program or

project (a) be based uion careful

analysis of the alternatives

available to achieve the best

gustainable usc of the land, and

(b)/take full account of the

environmental impacts of the . proposed

~activities on biclogical diversity?
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FAA Sec. 118(c)(14). Will assistance
be used for (a) the procurement or
use of loaging equipment, unless an
environmental assessment indicates
that all timber harvesting operations
involveda wiil be conducted in an
environmentally sound manner and that
the propesed activity will produce
positive economic benefits and
gustainable forest management
systems; or (b) actions which will
gignificantly degradc national parks
or similar protected areas which
contain tropical forests, O
jntroduce exotic plants or &nimals
into such areac?

FRA Sec. 110(c)(15). Will assistance

‘be used for (a) activities which

[y

would result in the conversion of
forest lands to the rearing of
15vestock: (L) the copstruction,
upgrading, or maintenance ofi roads
(inclnding temnporary haul roads for
logging or otaer extractive ’ .
jnéusciries) which pass through .
relatively undegraded forest lands;
(c¢) the colonization of forest lahas;
or (d) the construction of dams Or
other water control structures which
flood relatively undegraded forest

.lands. vnless with respect to each

such ¢ctivity an environmental
assessment iudicates that the
activity will centribute
piguiiicantly and directly to
jmproving the livelihood of the rural
poosr end will be conducted in an
environmentally scund mannelr which
pupportis sustainable development?

FY 1988 Contipuinq Resolution If
asgistance will come from the
sub-Saharan Africa D2 account, is it
(a) to be used to help the poor
majority in Sub-Saharan Africa
thrcugh a process of long-term

‘development and economlc growth that

is cquitable, participatory,
environmentally suetainable, and
self-rcliant; (b) bging provided in

NN

NQ':“

The goal of the project is to
contribute to increased food
security through the effective
control of Locust and grasshopper
jnvestations. Major Locust

and grasshopper infestations have
the potential for widesnread
devastation of Sudan's agricultur
crops as well as other vegetation
The project, developed jointly

7
(-~
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“accordance with the policies by donors ‘and the GOS, is

contaiped in sgction 102 of the FAA;sustainable in that it rationally.
(c) being provided, when conistent builds on the resources of the GOS.

with the objectives of such It will help to maintain Sudan's
assistance, through African, United natural resource by averting the
States and other PVOs that have potential damage caused by locust
demonstrated effectiveness in the and by utilizing environmentally
promotion cf lncal grassroots sound methods of control.

activities on behalf of long-tcrm
development in Sub-Saharan Africa;
(d) being used to help overcomec
shorter-term constraints to long-term
development, to promote reform of
sectoral economic policieg, to
support the critical sector
priorities of agricnultural production
and natural resources, health,

_voluntary family planning services,

education, and income generating
opportunities, to bring about
appropriate sectoral restructuring of
the Sub-Saharan African economies,. to
support reform in public
administration and finances and to
establish a favorable environment for
individual enterprise and - .
self-sustaining development, and to
take into account, in assisted policy
reforms, the need to protect
vulnerable groups; (e€) being used to
increace agricultural production in

‘ways that protect and restore the

natural resourcc base, especially
food production, to maintain and
improve basic transportation and
communication networks, to maintain
and restore the natural resource base
in ways that increase agricultural
production, to improve health :
conditionc with special emphasis on
meeting the health needs of mothers
and children, including the
establishment of self-sustaining
primary health care systems that give
priority to preventive carec, to
provide increased access to voluntary
family planning services, to improve
basic literacy and mathemetics
especially to those outside the
formal educational systcm and to
improve primary education, and to
develop income-generating ,
opportunities for the unemployed and -
underemployed in urban and rural
areas? .
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ANNEX D
FINANCIAL /ECONOMIC FEASIBILITY

Objective
Methodology

Basic Scenario

Additional Scenarios Under Vééibus Assumptioﬁgg

Most Likely Scenario
Regional Considerations

Recurrent Cost Analysis

7






=-72=

control. :

Due to the paucity of data and the impossibility
of pradicting future events and conditions with
accuracy, the following analysis will be presented as a
series of scenarios based on varying assumptions. The
most important assumptions are those regarding level of
locust attack ({light, medium and heavy) and
effectiveness of  control (30%, 50%Y and 70X%). These
alone could result in nine scenarios, and there ar=2
other assumptions regarding future costs and values
which could result in a hundred or more separate
scenarius. Therefore, only two scenarios, a basic
scenario and one based cn expected developments will be
presented in detail. The other scenarios will be shown
in graphic form as relationships between IRR and
varying levels of attack (infestation), effectiveness
of control, costs or benefits. As the program
progresses, financial re—~evaluation can be conducted on
the basis aof new information as it arises, simply by
selecting the most likely scenario as it appears in the
graphic form, or by adjusting an existing scenario to
fit the circumstances.

Estimates of crop damage in Sudan under
different degrees of locust infestation are possible.

~ Sudan has about 2 million square
kilometers of land area open to attack from
desert locust.

- A heavy in&estation could threaten 150,000 to
300,0002km per s®ason, or even more. (Say
2500 km~ per day for 100 days, or 12.5%Z of the
area in Sudan open to attack.

- A medium,infestation could threaten_S0000 to

150000 km™ per season (say 100000 km“ or 5% of
the area).

- A light igfestation could_threaten 10,000 to

30,000 km~ (say 30,000 km“ or 1.5% of
the area.
&

Since locust attacks are considered to be
random, the above percentages can be used to determine
areas of crops threatened by locust atiack.

Data from agricultural statistics published by
the Sudanese Ministry of Agriculture and Natural
# Resources (MOANR) indicato that the five basic food
crops (sorghum, millet, wheat, groundnuts and cesame)
make up about 90Z of the cropped area in Sudan and
account for about 80% of the valuw of all creps.  Also,
these five crops are most susceptible to locust damage.
Areas and values of these crops are shown bolow.

The above figures, although approximate and of
uncertain relation to the fulure, provide the roequired
basic estimates of crop area threatened and value of
these crops. Various sources of information were

/P
v



area value 1

e 000 feddans L per feddan
" sorghum | 12,000 166
millet 4,000 &2
wheat 300 3556
groundnuts 1,500 353
saesame 3,000 202

1 Calculated on thae basis of local market prices where
possible. International market prices were used for
wheat.

# = Currunt agricultural statistics vol.1, No.4, 1984.
- Yearbook of agricultural statistics, 1984
- Provincial shares and instability of food crop
production in Sudan PS-RR-3 1987.
- Agricultural situation an outlook wvol.iv, No.
6, 1987
— Sudan crop situation and outlook for 1787/1988.

consulted in search of a reasonable crop valuation for
this analysis. The valuation is largely subjective for
several reasons:

1. It represents a future situation which is unknown.
2. fArea, yields and production vary greatly from year
to year. The following differences in total food crop
production are illustrative:

1986/87 1987/88 4 CHANGE
area (000000 feddan) 19293 13223 -21%
production (O00000MT) 4314 2378 -43%
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3. Prices are even more elusive and variable. Local
market price, except for wheat, were considered as most
reasonable for valuation. Prices vary 1007 or more at
the same time by market location (usually higher in the
west). Markets  examined were Gedaref, Um Ruwaba, EI
Obeid, Kadugli and E1 Fasher. Prices also vary 100% or
more by season.

Value of food craps is a function of arwea, yield
and price, all of which vary. The crop valuation shown
above could vary as a result of change in either or
all. A special chart (Fig. 4) has been included to show
hew variations in crop value affect financial returns.

Sudan produces about 3.5 billion Sudanese pounds
worth of food crops per year on an area of 20.8 mill&on
feddans (about 8.5 million hecteres or 85,000 km“).
This converts to $350,000,000 at the rate of L10 = &1
which is considered more realistic than the official
rate for this type of analysis.

If we apply the above estimate of total area
threatened to the cropped area (and hy association, to
the value of these crops) = obtain the following
values for crops threatened by light, medium and heavy
locust attacks.

Light $350,000,000 x 0.015 = $5,250,000.
Medium $350, 000,000 x 0.05 = $17,500,000.

Heavy $350, 000,000 x 0.125 = $43,7350,000.

" The next step is to calculate benefits to locust
control by determinir,g the value of crops which can bea
saved under differing levels of effectiveness. This is
shown below in millions of dollars. (Multiply value of
crops, above, by percent control).

30% CONTROL S0Z CONTROL  70% CONTROL
Light 1.6 2.5 3.5
Medium 5.3 9.0 12.4
Heary 13.3 . z2.0 31.0
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On this basis a schedule of benefits, for Sudan
alone, has been constructed for financial analysis.
This schedule of benefits does not take into account
the benefits which could accrue to Sudan and the entire
region from averting a locust plague. These benefits
will be discussed elsewhere.

Note that no benefits are expected to accrue to
the project in year 1 (1988), and that benefits rceach
their upper 1limit only by year 4. This 1is logical
considering the start-up time of projects of this sort,
and on the assumption that efficiency increases with
experience.

Casts of Locust Control are taken from FAD/GOS

BENEFITS FROM LOCUST CONTROL (000,000 USS)

DEGREE OF INFESTATION

LIGHT MEDIUM HEAVY
% CONTROL % CONTROL % CONTROL

YEAR 30 S0 70 30 S0 70 30 50 70
¥y o o T
1i25 0.6 1.0 1.5 2.0 4.0 5.0 5.0 10 15
3 1.2 2.0 3.0 4.0 6.0 10.0 9.0 15 25
4 1;.& 2.5 3.5 5.3 9.0 12.4 13.3 22 31
'S 1.6 2.5 3.5 5.3 9.0 12.4 13.3 22 31
6. 146 2.5 3.5 5.3 9.0 12.4 13.3 22 31
7 1.6 2.5 3.5 S.3 9.0 12.4 13.3 22 3t
53  1.6 2.5 3.5 S.3 9.0 12.4 13.3 22 31
E;éi 1.6 2.5 3.5 5.3 9.0 12.4 13.3 22 31
0. 1.6 2.5 3.5 5.3 9.0 12.4 13.3 22 31




Cooperative Program - Plan of Operation for years 1-3
{(project vyears). Recurrent costs for years 6-10 have

been estimated on the basis of the programmed GOS
contribution shown in the above cited FAD/GOS Plan of
Operation and projected costs for vehicle and equipment
replacement, etc. These are shown in column 2, below.
(Care project only; costs of pesticide disposal, stores
improvement and storehouse procedures upgrading not
included). Cost schedules for light and heavy
infestations are shown in columns § and 3.

CO8T SCHEDULE (000,000 USS)

LIGHT MEDIUM HEAVY
YEAR INFESTATION INFESTATION INFESTATION
(1) (2) )
1 1.7 2.3 4.6
2 1.6 2.2 4.4
.' 3 1.4 ' .8
. 0.9 2.4
S 0.8 2.0
6 0.8 2.0
7 ‘0.8 .‘1"-.‘0‘ ,
.8 0.8 | 20
'téi 0.8 ;z;bf
iés 0.8 ?é;Q%

A

(

)



‘3;0' Basic Scenario

It is possible to calculate financial returns
from the foregoing schedules of benefits and costs.
These schedules represent future benefits and future
costs, impossible to predict with certainty and all
based on assumptions. The most important assumptions
for financial analysis are as follows:

Level of Infestation - called light, medium and
heavy, corresponds roughly to the stages of
recession, upsurge and plague in the jargon of
locust fighters. Both costs and potential
benefits vary with level of infestation, as
noted in the foregoing schedules.

Effectiveness of Control - three levels are
utilized: 30%Z, 50% and 70%Z of area threatened by
locusts to be saved by control efforts. The
basic scenario uses the 507 level of control.

Value of Crops — this figure is based on recent
and current statistics, but could vary
considerably in the future depending on weather,
political realities and other conditions. Five
value regimes are utilized for the following
analysis. The basic scenario utilizes crop
values as determined from publivhed statistics.
Other scenarios utilize values expressed as
percentages of the base estimate.

Costs of Control Efforts - Budgets for the
Locust Control Project, on which the cost
schedules are based, assume a certain level of
effort in response to some median locust threat.
Obviously, costs will vary by level of activity
which in turn varies by level of infestation.
Therefore, it is nocessary to assume three
levels of costs to coincide with each of the
three levels of infestation. :

The basic scenario assumes nediua in(estation,
S0% control, and the base estimate of value of
crops and costls in line with the medium
infestation.

The basic #cenario indicates that 73 million
dollars in crop damage are avoided with an investment
of 13.6 million over a ten year peried. This is an
average gross savings to Sudan of 7.3 million dollars
per vyear or a net savings of about & eillion dollars.
Discounted returns analysis shows an internal rate of
return (IRR) of 1447 - very impressive indesd from the
standpoint of commercial investment and even more so
compared to most international assistance programs.
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BASIC SCENARIO 1 (000,000 USS)

ASSUMPTIONS
LEVEL OF EFFICIENCY YEAR COsTS BENEFITS CASH FLOW
ATTACK OF CONTROL '
Medium 507 1 2.3 - -2.3
Medium 50% 2 2.2 4.0 1.8
Medium S0% 3 1.9 6.0 4.1
Medium S0% 4 1.2 9.0 7.8
Medium S0% S 1.0 9.0 8.0
Medium S0% 6 1.0 9.0 8.0
Medium S50% ‘7. 1.0 9.0 8.0
Medium S0% 8 1.0 9.0 8.0
Medium S50% 9 ‘1.0 9.0 8.0
Medium 507 10 1.0 2.0 8.0
TOTAL 13.6 73.0 59.4
IRR-%Z 146
Average Banefits - Gross 7.3
- Nat 5.9
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Although IRR analysis is not completely appropriate for
evaluating the locust contral project, it is a useful
tool for comparison of the various scenarios to be
presented.

A positive IRR greater than the vaguely defined
"value” or "opportunity cost" of capital is generally
taken to indicate that a proposed investment is sound.
This would probably be in the neighborhood of 15 or 20
percent above the inflation rate for Sudan.

If costs of pesticide disposal, stores upgrading
and storehouse procedures improvement were considered
in the basic scenario, the IRR would still be a
respectable B77%Z and nef yearly savings would be over S
million dollars.

4.0 Additional Scenarios Under Different Assumptions

Better information may come to light as the
Locust Control Project gets under way. For example, it
may soon become apparent that costs have been
overestimated, or underestimated. The question "What if
costs have been underestimated by x percent?" can be
answered at a glance from Figure 1. (Internal Rate of
Return will drop from 145 to 125 if costs were
underestimated by 157, etc.). Figure 1 is actually a
graphic representation of several scenarios.

Figure 2 shows IRR at different levels of locust
infestation under three sets of assumptions regarding
effectiveness of control efforts What if the
infestation is very light (15,000 km~ threatened) and
control measures are only 307 effective? Answer - IRR
becomes zero or negative - the program is not cost
effective in terms of crops saved in Sudan. It must be
emphasized strongly at this point that LCU activities
in times of recession are aimed at avoiding 1locust
infestations. Value of infestation avoided will be
discussed slsawhere.

Figure 3 shows how IRR varies with effectiveness
of control at three discrete levels of infestation. The
internal rate of return to efficient control of an
infestation of plague proportions would be aatrunomica}
-~ about 300 parrent if area throatened were 250,000 km
and control were 70% effective. In this cese, savings
in crop 1loss cver a ten year period would te in  the
order of 240 wmillion d-llare and avorage yoarly net
savings would be about 25 million dollars. '

Value of crops threzatened and saved by control
efforts can reasonably be expected to vary over time
because of charnges in price, area cropped, yield, etc.
Figure 4 shows the interaction of IRR and crop value,
other things being equal. For mxample, if crop value
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rises 25% from the level of our basic scenario, IRR
will increase from 130 to 195. Pu.i another way, if crop
value has been overestimated by 25%, IRR would be about
105 rather than 150.

S.0 Most Likely Scenario

Scenario 2 is consideraed to be realistic and
slightly conservative. There is reason to believe that
locust activity will increase in the next few years,
hence the variation in the first column of assumptions.
It is reasonable to expect locust control to become
more efficient because of the multi-donor project and
to become more efficient with experience (see second
column). There is also reason to bhelieve that the costs
of locus? control have been somewhuat underestimated,
especially for years six through ten in years of medium
and heavy activity.

Gross and net savings are somewhat less than
those of the Basic Scenario 1, but IRR 1is slightly
higher. It follows that the tocust Control Project will
result in an overall savings of crop loss of about 59
million dollars over the next ten years, an average net
annual savings of about 3.8 million dollars and an IRR
of 155%.

6.0 The Regional Considerations

Crop losses avoided by locust control may be
more ‘important than the benefits discussed above. The
objective of LCU activities in times of recession and
upsurge is averting a locust plague. This requires the
Cooperation of all countries concerned, an all
countries benefit from a concerted, successful regional
control effort. Benefits cannot be estimated on a
regional basis with the data at hand. Social or
humanitarian benefits are not the subject of this
analysis, but they would undoubtedly be substantial in
terms of avoiding hunger, social upheaval, demoyraphic
displacement, etc. and in avertirg inefficient
emergency food relief programs. Howev. ¢, it is only
fair to point out that even serious locust infestations
would probably cause less social ard aconomic problems
than a regional drought, which typically reduces {ood
supply by twenty percent or more in the Sahelian aresa.
Furthermore, droughts and heavy locust infestations are
not compatible, they are unlikely to occur
simultaneously.

oY



-81-

S8CENARIO 2 (000,000 UBS)

ASSUMPT IONS o
LEVEL OF EFFICIENCY YEAR COSTS  BENEFITS - CASH FLOW
ATTACK OF CONTROL , |
Medium 30% 1 2.3 ' - ?2.3
Heavy 30% 2 4.4 5.0 0.6
Heavy 30%  '3 4.2 9.0 4.8
Heavy 0% 4 4.0 22.0 18.0
Medium 50% 5 1.7 9.0 7.3
Medium 50% & 1.7 9.0 7.3
Light 50% 7 0.7 2.5 1.8
Light 50% 8 0.7 2.5 1.8
None - 9 0.7 -0~ -0.7
Nona - ;c”‘ Lé;z' -0- -0.7
TOTAL 214 59.0 37.9
IRR-Y. 155, 34
Average Benafits - Bross 5.9
- Net 3.8




»wf 7;0, Recurrent Costs

: The Government of Sudan (G0OS) will have to

shoulder the costs of locust control after mid-1991,
according to projections of budget for the current
project. These costs are not additional costs due to
the Medium Term Locust Control Project. They have been
reflected in the past as part of Chapters I and 11
budgets of the PPD. According to Hzssan Abbas 1  7Jom,
the GOS spent more than 2.3 million pounds (the
estimated amount of recurrent costs) for locust control
in 19846/1987.

The following budget is for core activity costs
which are expected to occur in the asbsence of a locust
threat (during periods of recession). Those activities
would be primarily survay and monitoring, reporting and
control of scattered concentrations of locusts and
grasshoppers. The GOS cannot be expected to finance
additional costs occasioned by locust upnsurge or
plague. They will be dependent on external sources for
all such rcosts.

Salaries and allowances have been calculated oan
the basis of official GOS salary levels for a aminimal
staff of the Locust Control Unit within the Locust and
Grasshopper Section of the PPD. Althtiough these salaries
may be augmented, the assumption is that this would be
done during locust campaigns only, and would be covered
by donated funds.

A minimum amount of pesticides will be necessary
during recession. The assumption for the recurrent
budget is for !5 metric tons of Fenitrothio 96 ULV and
one ton of Fenitrothion enuivalient ewlsifiable
concentrate for ground control. This should \e enough
to treat about 50,000 feddans, almost all to be applied
by portable ground sprayers. Fenitrothion costs about
ten thousand dollars per MT and will have to be paid
for with foreign exchange. It is included in this
budget even though it can be realistically assumed that
at least part of the pesticide will be donated.

Cure ® activitios during recession will require
aircraft use for survey (reconnaissancea) and for a
sinimua amount of spraying. For this budget, we assume
the aircraft will be hired (chartered) on an as needed
bacis, prochably for two surveys per year, each
requiring about 50 hours of flying time. The edditional
20 hours may be needed for special re-onnaissance
and/or control. Costs are estimated to be LS4000 per
flying hour.

Fuel costs for LCU vehicles are estimated on the
basis of 15 gallons per duy for 30 vehicles for 130
days per year. Fuel cost is L4 per gallon.

Maintenance costs are estimated on the basis of
ten percent (per year) of the value of the inventory of
vehicles and equipment which is about $570,000 for

gl

3
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vehicles and $80,000 for equipment, or L3,000,000.
- The LCU will need to maintain a reserve pool of
trained field technicians, in addition to their own
perscnnel, who can be seconded in years of emergence or
plague. In addition, they should provide refresher
training for their owr technical personnel. Almost all
of this training will have to be provided in the month
of May when there is a break in field activities. The
L90, 000 budget f{igure covers costs for didactic
material, visual aids, classroom costs, outside trainer
honoraria, etc.

Replacement costs for vehicles and equipment are
not included in the budget for recurrent costs as it is
assumed they will be provided by donors. About ten
vehicles per year and up to L200,000 in equipment would
have to be replaced. This cost would be about a million
pounds per year.

Other costs are f(or transport, clearing,
handling office supplies, contingencies, etc.

As mentioned above, the recurrent budget is for
the Locust Control Unit after the project terminates,
assuming only recession activities. If in fact locust
control activities persist beyond the 1life of the
project, GOS would be abliged to increase their budget
by about 12 percent for a medium infestation or 23
percent in case of a plague. Most of the additional
costs would be paid by donors, the increase in G0OS
costs would be mostly for salaries and allowances.
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ANNUAL RECURRENT COSTS - CORE ACTIVITIES ONLY

RECESSION YEARS

fé@i;riééland Allowances

S‘Adhin. personnel x L 7200/yesar
20 Technical personnel x L&600/year

26 Support perscnnel x L5340/year
TOTAL
Pesticides

ULV (Fenitrothion 96%) 1SMT x L45,000

EC (as above or equivalent) IMT x L45,000
| Aircraft Hire

120 hours x 4,000/hr.

Diesel

Vehicle and Equipment Maintenance
Training

Other

TOTAL

: Ls.

21,6400

132,000
138,840

292,440

475,000

45,000

480,000
234,000
300, 000
90,006
150, 000

2,264,440

04
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, ANNUAL RECURRENT BUDGET, (LS.0Q00)
"IN TIMES OF RECESSION, UFSURGE AND FLAGUE

RECESSION UPSURGE PLAGUE

Area Treated : feddans 70,000 300, 000 1,000,000
Salaries and Allowances 293 424 563
Pesticides 720 fzg@e? 720
Aircraft Hire 480 _‘498&1 480
Diesel 234 234 234 .
Training 90 129 o 150
Vehicle and Equipt. Maintenance 300 ;_550“ ' 400
Other . 150 200 250
TOTAL 2267 2528 2797

é%!?)b% ,,,,,
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TECHNICAL ANALYSIS

1.0 Introduction

2.0 Survey, Reporting and Information
2.1 Ground Survay and Reporting
2.2 Aerial Survay
2.3 Advanced Technology
2.3.1 Radar
2.3.2 Light Traps
2.3.3 Remote Sensing
«4 Evaluation and Information
+5 International Information Analysis
3.0 ritrol Methods
.1 Pesticide Application and Choice
.2 Basic Principles of Application
3.2.1 Spray Droplets
3.2.7 Swath Width
3.2.3 Species and Developmental Stage
Variation
3.2.4 Research and Development Studies
3.2.5 Equipment Currently Available
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3.3 Pesticides
3.3.1 Aerial
3.3.2 Ground
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5.4 Overseas Training
9.5 Training for Secondad Officers
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of Locust and Grasshopper Control Project
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6.2 Emergency Provision
6.3 Technical Sustainability of the Locust Unit

7.0 Regional and Interaational Aspects
8.0 Locusts Other Than Desert Locusts

8.1 Migratory Locust
8.2 Tree Locust



JECHNICAL ANALYSIS

1.0 ‘Introduct ion

The Core Locust Control component of the Medium
Term Locust Control Prcject will provide structural and
operational guidelines for the newly created Locust
Centrol Unit. This technical analysis reviews the
structure and guidelines as they pertain to an
efficaceous locust and grasshopper control program. The
Unit's primary function will be to car,y out all locust
surveys, conduct ground control at times of minor
activity, and direct and supervise ground and aerial
locust control in periods of gr=ater activity. In
addition, the Unit will attempt to accomplish other
tasks such as develop and test new ground control
methods, establish threshold levels for grasshopper
infestations, improve local information services, and
train regional staff in case they are needed during a
major locust campaign. This technical analysis examines
the project and gives guidelines and recommendations
for effective implementation.

2.0 SBurvey, Reporting and Information

In locust control, which is a pseudo military
operation, the gathering of information, and its rapid
transfer and analysis is vital. The analysis must be
presented tr decision makers both at the operational
control level and at the higher lsvel where major
decisions must be made.

2.1 6round Survey and Reporting

The basic method of survey is by veh!cle.
Ideally the survey officer should make regular sampling
stops and note the state of the habitat. This becomes
more important during recessions, when the pradiction
of an upsurge could be &n invaluable tool. In practice
a standard method of sampling is less important than

9/
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9.0 Grasshoppers
o 9.1 Existence of Crop Loss
9.2 Basis of Control
?.2.1 Baiting
9.2.2 Dusting
9.2.3 Emulsifiable Concentrates
?.3.3 ULV Formulations
9.3 Organization of Control
9.4 Thrashold Estimation
9.5 Countrywide Grasshopper Incidence
10.0 Biological Control of Locusts and Grasshoppers
10.1 Insect Natural Enemies
10.1.1 Major Parasitoids and Predators
10.1.2 Introduction of Natural Enemies of
Locusts and Grasshoppers ‘
10.1.3 Conclusion
10.2 Pathogenic Biocontrol Agents
10.3 Constraints on Use ~¢ Pathogens
10.4 Potentially Useful thogens
10.4.1 Bacteria
10.4.2 Fungi
10.4.3 Conclusions

11.0 Cultural Control Practices
12.0 Host Plant Resistance

13.0 Antifeedants

14.0 Growth Regulators

15.0 Conclusions
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rapid transfer of information.

Information obtained from local residents can be
extremely important even though anecdotal and somawhat
imprecise, however this source of information must be
actively sought. An SSB radio in all survey vehicles,
field stations and Khartoum headquarters is a
requirement. In the past, thore has been a resistance
to the introduction of vehicle radios. The presant
system where an officer must return to base bafore his
report is sent, by radio, teo Khartoum is completely
unsatisfactory. The report is often received weeks
after the sighting and usually lacks details which may
be vital. Trese details might wall be available and
clarified if the officer in Khartoum could talk to the
of ficer who made the survey.

2.2 Aerial Survay

The first use of an aerial survay is to look for
green veagetation areas where breedirg may be occurring.
BGround teams can then be dispatched to investigate.

During outbreaks and plagues aircraft can be
used to look for bands which can show as a yellow
'stain. Bands will not be visible if the vegetation is
dense. This is important for aerial spraying since it
is difficult to delimit blocks containing a worthwhile
area of band by ground survey. Flying swarms can be
detected by air, sometimes from ae far as 50 km away.
Roosting swarms can also be seen but only from a
distance of a few km.

There is, in general, limited advantage to using
helicopters for survey. Helicoptersa are expensive,
difficult to maintain, slow and have poor endurance.
Helicopters can be of great value, howeaver, in tracking
low flying mwarms in very rugqQed country. They also
have the advantage of being able to land virtually
anywhere }n order to investigate a situation.

2.3 Advanced Technoloygy
2.3.1 Radar.

Individual insects can be located with a
suitable radar but that is purely a research tool.
Swarms can be detected at substantial distances by
normal weather radar ¢nd probably identified as such,
however, arecting a chain of radar for swarm detection
is not economically or logistically feasibla.

93X



2.3.2 Light Traps.

These are most useful during recessions when a
catch can give early svidence of an upsurge of a
movement. It is however, very difficult to maintain
traps in & functioning state and ensure that the
operator carries out his job.

2.3.3 Remote Sensing.

The potential use of remote sensing is in
detecting areas, of green vegetation, where breeding
might be taking place. Bands and swarms cannot be
detected by any of the non-military satellites. There
are sevaral sources of this type of information
currently available. METEJSAT, which can be used to
produce a 'rainfall' map from cloud top temperature
analysis and NOAA which can be used to produce a
'greenness' estimate from ground reflected and emitted
radiation. LANDSAT is essentially similar to NOAA but
is more precise, less frequent and much more expensive.
It must be appreciated that these are nol direct ways
of measurement. The internal validity of both must be
tested ugainst 'ground truth'. Remote sensing is likely
to be most useful when both products are used in
combination with rainfall figures and conventional
synoptic analysis,

2,4 '‘Evaluation and Inforeation

There is little point in gathering information
if it is not analyzed and used. The Locust and
Grasshopper ‘Section of the PPD, in Khartoum, has the
appropriate facility and ita operation is being
developed with the assistance of an FAD affice assignaed
to 8udan for a year.

Incoming information needs to be plotted and
evaluated on a daily basis ragardless of developments.
A key alement in evaluation is weather, especially
rainfall. This should be checked daily at the weather
forecasting office so that the Information Officer can
discuss with the Duty Forecaster probabilities and
likely developments from the locust standpoint. The
evaluation will provide a basis for advice 4o the head
of the Locust and Grasshopper Unit. From this
information, there should be a well presented monthly
bulletin in a form comprehensible to non-technical
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people. This should go to the Minister, donors and
possibly to the media.

The use of remote sensing products is debatable.
As has been pointed out, their use is in the development
stage and they are likely to prove most valuable in
conjunction with conventional weather analysis. Thera
is also the matter of cost and of getting the product
to Sudan quickly enough to be of use. FAD should be
able to carry out the analysis and inform Sudan of the
findings, but at the moment, FAD does not have the
necessary resources.

It iuv tempting to think that the general public
can kta a source of informaticn but that is only true to
a limited extent. An inexperienced observer can be
relied on to recognize swarme or bands. The situations
in which the public would, in theory, be most us2ful
are at the firet stages of an upsurge. Evan then some
skill is required for identification. People, however,
cannot be expected to be on the alert over periods of
years. The most valuzble information, and it can be
very valuable, comes from farmers and pastoralists.
This must be sought during survey, it will normally not
be volunteered if a journey of many days is required to
make a report. It may be possible to build up a network
of people interested in natural history and who can be
instructed in what to look for. The 'Desert Locust
Recognition Handbook' would be useful to cuch people
and indeed to officials not primarily concerned with
locusts,

2.5 International Information Analysis

Locust developments outside Sudan are as
important to the country as devalopments within its
borders, and the same principle holds for other
countries. Thus, Sudan needs information about the
current situation and developmente elsaswhare. This is
supplied through the FAO's Desert Locust Information
Service (DLIS), located in Rome. FAO relies on
information supplied by individual countries, therefore
Sudan has an obligation to send information rapidly to
Rome. At present, the system is not functioning well, a
deficiency in one part tends to lead to deficiencies
alsevhere. For example, countries will not take pains
to send information to Rome if they believe DLIS makes
poor use of the infaormation. Due to the slowness of
information transfer, DLIS has to basme itz analysis and
forecasts on sightings made at least three woeks
before. In order to assess the current mituation one
must 'forecast' & month ahead. Information is
inadequate and from many large and potentially
important areas, non—-existent. Information is often
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less than completely accurate, especially in assessing
the effect of control campaigns. There have been cases
of countries deliberately not reporting important
infestations over a period of several months for
political reasons. Even allowing for these difficulties
DLIS has not provided the information it should have

" due to the service being grossly understaffed. The
service has, until recantly, been a part time activity
for one experienced officer. It is now & fuil time
activity for one officer with locust experience. DLIS
has failed to spot certain key developments during the
last three years and has failed at times to encourage
and assist countries to investigate suspect areas.

An obv ' ous and simpgle way to improve the service
would be by the standard use of electronic data
transfer especially telefax between Rome and, in this
case, PPD in Khartoum.

3.0 Control Methods

3.1 Pesticide Application and Choice

The basic method of control now is ultra low
volume (ULV) 'drift' spreying using concentrated non-
volatile liquids dispearsed in ocmall droplets. ‘Drift’
is an unfortunate term since it conjures up a picture
of an uncontrolled spread which is not the case. The
risk of off target contamination should be no greater
than with reiatively high volume spraying of
emulsifiable concentrate (EC) mixed with water.

The logistic advantages of ULV application are
very great when control muct be mounted in remote areas
at short notice. ULV spraying requires a lower area
volume where the vegetaticon cover is sparxe.
Furthermore, a much larger area can be trealed in a
given time than with conventional (EC) spraying.
Dusting and baiting, like conventional spraying, are of
limited application because of the logistic problems of
transp.rtirg considerable quantities of material and
maintaining the large labor force required (Table 1).
However, more care is needed with ULV spraying than
with other methods, both in the conditions of
application and with safety, due to their
concentrations.

e
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TABLE 1 REQUIREMENTS TO TREAT SOkm2 IN ONE DAY

(estimates approximate especially for baiting)

i

AIR  GROUND GROYND  BAITING"
EC

uLv uLv

Application machines 3.0 40.0 1000.0 -

Vehicles (pickups) 1.0 40.0 250.0 250.0

Trucks (supply) 3.0 3.0 16.0 1460.0

Fuel (tonnes) 2.0 1.8 3.0 4.0

Pesticide in form 1.8 1.8 18.0 250.0
supplied (tonnes)

Staff 10.0 130.0 1600.0 1300.0

1 Assumes 1 truck able to supply 1 load of & tonnes
every 4 days

2 Assumes S0% EC diluted at 1 part in 4 parts water.

S At tha/hr.

3.2 Basic Principles of Application

It is necessary to set out the simple physics
governing: ULV spraying since one or more critical
features have been overlooked in most recent spray
operations.

J.2.1. Epray Droplets

Large droplets fall rapidly and hence collect on
horizontal surfaces; a 100 micron droplet has a
terminal velocity of 00.3 m/s. Droplets smaller than 50
microns take several minutes tu fall | meter, and will
travel basically horizontally and so should collect on
vertical surfaces. If the majority of the horizontal
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surface is bare ground, most large droplets will be
wasted. Howaver, droplets moving horizontally tend to
follow the airflow around an object. The larger the
object, the more it distorts the windflow. The largear
the object and the greater the velocity of the droplet,
the greater is the chance of impacting on an object of
& given size and shape. .

It is clear that for effective ULV control, a
steady wind is essential. Collection on sparse rough
vegetation is roughly seven times greater in a steady
wind above 3Im/sec or 7 mph (measured at 2m above the
ground) than in & light and variable wind. But it
should be realized that wind speeds below the height of
even sparse vegetation will always be much less than
that of a meter above.

The ideal droplet size varies with the nature of
the target and the structure of the vegetation. There
is limited data to determine which drozlet size to
choose although larger droplets (>150 microns) are
clearly undesirable in most circumstances. They fall
too quickly and contsin too much pesticide.

One field trial indicated that droplets of about
1060 microns impacted better on well grown cotton than
both larger and smaller droplets. Cotton is very
different from the vegetation locusts usually infest.
Nevertheless, experience suggests this is a sensible
size to aim for if the vegetation is the target and
will result in a desirable deposit. However, if the aim
is to kill by direct impingement, there is a further
complication. A droplet larger than 100 microns
contains more than a lethal dose of many ULV
formulations. Pesticide in smaller droplets will be
much more effective than the same amount in one large
oroplet. Dilute pesticide has been shown to have
greater killing powaer than a more concentrated
formulation but the cause of this increase is most
certainly the increased number of droplets.

There are sprayers available which will produce
a narrow enough droplet spectrum. Research and
expearience t@s indicated that droplets larger than 130
microns or smaller than 350 microns should be avoided.
Flatfan nozzles produce many very small droplets but a
large percentage of the pesticide is in a few oversized
droplets. Misting machines generate toco large a mixture
of nizes of droplets. Of the devices currently
availatle, spinning disce produce the narrowest droplet
spectrum followed by spinning cagea. Electrostatically
produced droplets will have an even narrcwer droplet
spectrum but these sprayers are still in the
development stage.
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X.2.2. Swath Width

- Swath width is not a simple function of wind
spead, but also droplet size. Small droplets will be
brought close to the target not by gravity but by
turbulent mixing of the air close to the ground. In
conditions where ULV spraying is utilized, swath width
is probably reasonably constant for a given height of
emission. As a rough guide, spray emitted by an
aircraft flying at 50m above ground will first be
deposited about 15m downwind, collection will be at a
max imum 50m downwind, and will still be significant at
200m. but will have declined to a negligible value by
300m. Increased emission height much increases swath
width, although total deposit is not changad greatly.
This means that with small targets a low emission
height is essential. However when spraying by aip the
target block should never be less than abnut 1km“.

Flying swarms move through the air, and hence
through the spray cloud, at th&ir flying speed, which
is approximate 3m/sec. They are very good collectors of
droplets. The flying locust will acquire virtually all
the droplets in the volume of air which it sweeps out
in flight. The requirement for efficient control is
that the spray remain in the air in which the locust is
moving, for as long as possible; that means using very
small droplets which will have negligible fall speed.

3.2.3 Species and Developmental Staqge

Variation

The application rate of a given pesticide needed
to achieve good control of an insect at a particular
staga of development can vary greatly between species.
It is dif.ficult to correlate the difference in tropical
application found in the laboratory to the field. A
larger inaect will weigh more but it will also collect
core. On the other hand, the emaller the insect the
larger its surface area rolative to ito weight,
therefore, the smaller insect will be a more efficient
collector.

Cimilarly, different developmental stages
require different amounts of pesticide for effactive
control. Early instar nymphs can be controlled with
relatively less pesticide. Howover, these are seldom a
control target because they occur in many small patches
which are difficult to find and time cansuming to
treat. Last instar nymphs are difficult to kill but
soft young adults died relatively easily.

The basic principles of droplet behavior are a

9
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matter of elementary physics, but the practical
situation is more complex. The farm of the collecting
surface, and the structure of the wind flow close to
the ground, mnake it difficult to derive a spraying
technique from the basic principles.

' 3.2.4 Research and Development Studies

Droplet behavior is basic for all pesticide
application; it would be difficult to justify such
research for locust control alone. It would in any case
best be carried out by a research institute with an
interest in micro and meso scale meteorology. Such
research is desperately needed, because of concern
about the environmental effects of off target
contamination and improved efficacy programs.

Despite the lack of experimental evidence one
can be reasonably confident that where vegetation is
the target, as much as possible of the emitted
pesticide should be in droplets of about 100 microns. A
comparison of control of bands sprayed with droplets of
60 and 100 microns of a contact pesticide should be
carried out. The comparison should cover a range of
environmental conditions since these conditions would
be likely to be even more critical with the smaller
droplets than with the larger. This is not an activity
envisaged in the Sudan Locust and Grasshopper Control
Projact. ' '

As has been noted, control of swarms in flight
may be efficient. The method has operational advantages
since swarms are best found by air, when they are
flying. Under good conditions a swarm can be seen
several tens of km away. An aerial ’'search and destroy'’
operation is relatively easy to mount. There is a need
to establish an aerial application system comparable
with the area dosage for spraying of settled targets.
But it is ndét obvious how that should be done. As a
first step a very expericnced aerial locust control
expert should be given the chance through treatment in
the field to attempt to davelop a wystom. This will be
partly intuitive in form and subjective in evaluation.
It is not clear whether one cshould aim to kill both
settled and flying ingects, or whethor ono should aim
for the fliers only, continuing treatment until all the
locusts have bacome airborne for long enough to collect
enough pesticide to kill them. This research is beyond
the resources of the Locust and Grasshopper Control
Project.

V4,
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3.2.5 Equipment Currently Available

_ Only spinning cage and spinning disc devices
“wWill give adequate control of droplet size for ULV
application, discounting electrostatic sprayers.
Micronair rotary atomizers have been the standard
recommended equipment for aerial application for many
vyears, however, only recently in developing countries.
The difference between the AU4000 and the smaller
AU7000 in terms of drop spectrum is unlikely to be
significant. Beecomist atomizersc use a porous zylinder
they have no obvious advantage over the Micronair.

There is no completely satisfactory ULV vehicle
sprayer. The Evers and Walls oxhaust-nozzle sprayer
has long been used to apply dieldrin with considerable
success but we should look for something better. Both
lack of ability to control the deposition of the
deposition of ..ie insecticide and unnecessary exposure
of the operator to exposure to the insecticide dictates
the use of more sophisticated equipment.

The Micron Sprayers Microulva is a technically
gatisfactory and inexpensive hand held device. But the
power source of D cell batteries is not the simple
solution it appears to be at first sight. The Microulva
is more robust than it looks, and it does need to be
maintained if it is to give long service.

S.2.46 Future Developments

(a). Air. Micron Sprayers Company has produced an air
driven spinning disc device which can be fitted in
place of a nozzle. The device will give a narrower drop
spectrum than a spinning cage device although we are
not yet in a position to make use of this increased
precision. An aircraft so equipped could be desirable
if attempts are made to devise a system for control of
flying swarms.

(b). Ground Vehicla. Joth Micron Sprayers Company and
Micronair have produced simple ground sprayars. Plans
ar@ in place to field test both for reliability, ease
of operation and 'custom acceptability'. These include
tests in Sudan with a view to standardizing ground ULV
vehicle mounted sprayers.

{(c). Handheld. The Microulva woulcd oeem adequate or’
more than adequate in every respzct except the power
supply. That has been realized for some years but no
satisfactory solution has been forthcoming.
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(d). Electrostatics. Because of the need to discharge
by grounding this method is only possible with handheld
and perhaps vehicle mounted equipment. It would be
desirable to investigate droplet impaction and
collection of charged droplets in desert locust
habitats: charged droplets might impact better than
uncharged droplets in light wind. Such work is not
envisaged under the Project but would not require
additional resources to carry out. The charged cioud is
believed to remain evenly distributed and perhaps
coherent, which would be desirable when spraying flying
swarms. However, using a& ground sprayer against mobile
swarms is impracticable.

3.3 Pesticides.

The characteristics of the pesticide influence
some aspects of application. Dieldrin, which is a
highly persistent pesticide, can be applied in strips
as much as 3km apart. Bande in the area will eventually
reach a strip, eat the treated vegetation and die. The
recommended treatment gives a mean area dosage over the
whole treated sector of only 2g ai/ha. It must be
noted, however, that due to its persistence in the
environment and its extreme toxicity that Dieldrin is
no longer a viable alternative and will not be used in
the Sudan Medium Term Project. Fenitrothion, which will
probably be the insecticide of choice, has scme
persistence. It has a half life in a hot climate of
about two days and acts relatively slowly. Insects in
an area treated as recommended do not start to die
until an hour or so after spraying and continue to die
over the next couple of days. Nymphs acquire the
pesticide mainly by secondary means rather than by
direct impingement. It ic best suited to the treatment
of relatively large blocks containing many bands where
the band is unlikely to reach the ecdge of the sprayed
area in a days march. Fenitrothieon has tecen tested
adequately against C.terrninifera oand good control
achieved consistently with technical material applied
al 400g ai/ha; this has now beon reduccd to 266g ai/ha
with completely acceptable resulto. An application rate
of 450g ai/ha ig currantly reocommended for dosert
locust band control and thig is almost certainly quite
sufficient if the pesticide is appliad properly..

A conoiderable number of ficld trials in Africa
of & large number of incecticides has been carried out
over the last three years. Tre insecticides involved
ara all known to have activity against locust and
grasshoppers. The trials suffer from a conceptual
error. In most cases several pesticides have been
tested with the implied assumption that the one which

VA
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achieves the highest proportional kill ie to be
praeferred. The correct intention should have been to
find a dosage for each pesticide which would give
acceptable controul. Efficacy evaluations of these
trials is complicated.

An cccurate estimation of percent control is
very difficult and the methods used have been those
proven in the past (or grasshopper ressearch. But it is
difficult to see what better could have been done. The
methods such as transect flush counting are, however,
adequate if the aim is to discover whether virtually
complete control has bezn acnieved.

Field tests of alternative pesticided are
envisaged under the “izdium Term Locust and Grasshopper
Control Project. Trmese are likely to take the form of a
monitored control application rather than a special
trial. These trials would thereafore add data from
operational spraying to the existing research data.
This should be quite adequate provided the few critical
parameters are either measured or controlled. The
Project might also assist with more precise trials
carried out by others. If outside institutes are to
carry out trials they must have a means of mounting
trials at very short notice as and when suitable
populations occur.

3.3.1 @erial

For any aerial control dependent on ground
s@arch to find the target, radio contact between the
search team and the airstrip is essential. When
spraying is being directed from the ground there must
similarly be a radio link., In the first case §SB HF is
needed and in tha second VHF.

Hopper Bands

As haa been poin&cd out only relatively large
blocks greater than 1ikm™ can be sprayed accurately by
air. The problem lies in delimiting blocks. Currently
much treatment is carried out on a subjective basis
with only minor checks either of effectiveness or of
infestation level. This is an extremely dift 'cult
problem but clearly some objective basis ia needed to
decide on the limites of the area to be treated and the
inTrestation level within the block. It is likely that
the usual basis is that some naturally defined area,
such as a wadi is said to be "full of bandg". Although
this is not the ideal method for determining spray
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‘boundaries, during an upsurge it may be our only
currently usable alternativa.
‘ Application should be confined to steady winds
in the range of 3m/s. Treatment is dependent on
emission rate and swath spacing. There is evidence to
suggest that often the recommended rate is assumed to
have been applied. And from this, the area treated is
derived and the total pesticide used is accounted for.
Swath spacing should, where possible, be marked on the
ground although an aexperienced pilot can judge a
desired swath interval, at least up to 100m, with
surprising accuracy.

Roosting and Settled Swarms

Roosting swarms can often be spotted from the
air before they depart although not from a great
distance. Roosting swarms occupy a much smaller surface
area than do flying swarms, so it is advantageous to
treat them in this state. If the locusts are milling
before departure, very good kills should be possible.
Swarms which are settled through cold can be treated
like bands with good results, but such will not be the
case in Sudan. Fledglings still attached to bands will,
of course, be controlled if the bands are treated.

Flying Swarms

- Flying swarms were sprayesd in Sudan with success
during 1987. The best approach is a survey and control
operation, in one, so thati swarms spotted can be
sprayed at once. This method has advantages. It is easy
to conduct and should be economical in pesticide uss
even though 4t is difficult to either prescribe or
control application rates. Application rate is an
almost meaningless concept since it is a volume moving
with respect to the ground that is being treated. Low
flying swarms can be covered much as a settled target
but high flying swarme are best treated by spraying
repeatedly over the highest part of the swarm. There
are certain risks. The windscreen can become obscured
by locusts which smash against it and air coolers can
become blocked leading to engine overheating.



' 3.3.2 Ground Control

The Micronair vehicle mounted rig is the only
technically satisfactory ground sprayer available in
Sudan. It has been used with success but it is over
complicated and not durable. A much simpler, more
durable version and also a disc sprayer which should
prove equally satisfactory from Micron Sprayers, are on
order from Sudan. These should have a swath width of
30-50m and so be able to be used to treat relatively
small as well as large areas.

Roosting swarms can be sprayed with ground
machinery but not swarms in flight. The problem with
the roosting swarm is to locate the site and get
machinery and pesticide to that site in time to spray
before the swarm departs.

There ie a large quantity of hand sprayers in
Sudan, these have been provided over the last three
vyears. Most of the knapsack sprayers can be used,
especially to treat small targets but application rates
are difficult to determine since much of the pesticide
is emitted in wastefully large droplets. A large stock
of Microulvae exist which would be useful to treat
amall targets. The supply of batteries presents a
problem, however, mainly because they are a highly
desirable item, therefore difficult to maintain stock
control.

There is a need to review and rationalize the
stock of ground sprayers and to service those that are
useful. For locust control almost certainly one or both
of the new vehicle mounted ULV sprayers should be
adapted as standard and a limited supply only of a
preferred knapsack sprayer held in reserve for 'spot'
spraying of ‘'patches' of hoppers. Arguments about
vihether aerial or ground application is to be preferred
are academic. In practice all are needed since complete
control at t-e hopper stage is very rarely achieved.
However, a decision about the emphasis to be placed on
ground sgpraying of individual bands compared with
blocks, influencee the choice of pesticide and the
organization of a campaign.

The ground survey and control unit is an
attractive concept; the gezarch team treats any
worthwhile infestation which it discovers. For control
of a marching band, fenitrothion is too slow acting to
be the ideal pesticide. A& mixture of a synthetic
pyrethroid, which has a rapid disorienting effect, and
fenitrothion might well be highly effective.
Preliminary tr als of the mixture against brown locust
bands, which move very quickly, suggest that it is. The
new vehicle mounted sprayers may prove well adapted to
this use since enough pesticide for a full days
spraying can be carried ia the spray tank.

/
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- 4.0 Bupply of Equipment and Commodities
o 4.3 Aircraft

, The aircraft requirement for survey, and still
mare for control, varies greatly batween years. Even
when a campaign is underway, extra aircraft can be
needed at short notice.

Sucdan is a member of DLCOEA whose chief function
is to assist members with aerial survey and control.
The DLCOEA currently has 12 aircraft. Previously, only
the 2 Britten Norman twin engined lslanders have been
made available to Sudan. These are the most suitable
aircraft, both are well maintained and very well
equipped. In the past, the aircraft have not been
available on demand. Also, the GOS regulations result
in a considerable delay after the aircraft arrives in
Sudan before they are cleared for operation. There are
no such restrictinns and formalities in any other
member country nf DLCOEA.

The MOANR currently has no operational aircraft
of its own, 80 hired aircraft are needed. The cheapest
and most flexible way to provide this is by a 'period
contract' which operates for a substantial time -~
possibly as much as three years. It lays out the rates
of hire but does not stipulate how many aircraft will
be needed or when. To safeguard the operation minimum
number of hours hire and also inflation clauses can be
included. Such contracts require a certain amount of
fair play and trust on both sides. The hirer must give
as much warning as possible of his requirements and the
contractor must do all possible to fulfill these
requiremerits quickly. This is recommended to ansure
adequate availability of aircraft whenever needed.

It must be emphasized that normal crop spray
aircraft should be used for locust control, only as a
last resort. Their endurance is usually poor, and their
range is too short. They cannot carry an observer and
they are usually inadequately squipped with radios.

The requirements for a spray aircraft are:-

1. Micronair rotary atomizers (Au 4000 or Au7000 are
equally acceptable’.

2. Flow meter and in flight flow regulator.

3. Atomizer RPM counter (optional).

4. At leasmst 300 1 pesticide tank.

9. At least S houras endurance with 350 kg of pesticide.

6. Rugged construction and bush operating
characteristicse (S8TOL aircraft preferred).

7. Ability to carry an observer.

8. Willingnese to fit supplied SSB HF radios.

9. VHF air to ground radios.

Y4
- L‘,,/’



-103~
10.Well maintained.

The requirements for survey aircraft are similar except
of course for the spray equipment., Before a contract is
let an experienced aircraft engineer should inwpect and
approve the aircraft and the maintenance facilities,

BOS owns & non-operational Cessna 185. This type
of aircraft is good for survey and if fitted with a
belly tank (Sorenson) and spray gear, is a adequate
spray aircraft. Alternatively it might be possible to
fit the self-contained combined spray tank and atomizer
wing pods developed by Micronair. The best approach
might be to sign a management contract whereby the
contraqtor would maintain this aircraft and supply a
pilot at need. Such contracts can, if desired, include
hire of the aircraft when not required by the G0S, with
part of the hire fee being used to reduce the contract
cost.

4.2 Pesticide Supply

This section applies equally to pesticides for
locust and grasshopper control. In the past, pesticide
has been supplied by donors, some of it not of the
preferred type. This reliance creates problems since a
request to donors must be mace well in advance of need.
An interval of six months bet jeen request and supply is
probably the minimum possible. At least three months
may well be necessary betwean placing an order and its
arrival by sea. There can be further delay in
clearance. The Steering Committee has been of groeoat
value in helping te ensure that adequate supplies of
the preferred type of peasticide are ordered.
Nevertheless there is always a possoibility that
ingufficient quantities have been ordered. But there is
also the poesibility of ordering teo much. It is
impossible to forecast neads with any procision six
months ahead.

Storing pesticide in Sudan is difficult and
because of the climate, schelf lifo ic short. A solution
is to purchase the pesticide, but to have the supplier
hold them in store overseas and airfreight them to
Sudan when needed. The supplier, with the agreement of
the purchaser, could ae@ll froem this stock and replace,
thus allowing 'turning over' of the stock. There are
times when one can be reasonably sure large quantities
will not be needed in Sudan within the rastocking time,
which is normally about 6 wopeks. Rates of less than
$1.50/kg have been quoted for airfreight to Sudan from
Europe. Fenitrothion technical costs roughly 910/kg and
on top of that is the cost of shipping by eea. The
extra cost of transport by air is not prohibitive.

/07><
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Pesticide should not be supplied in drums holding more
than 100 1. A 200 1 drum aof fenitrothion technical
weighs 280kg. Many have been ruptured when dropped from
& truck in an unloading processa.

There remains the matter of redistribution
within Sudan. This is indubitably difficult since roads
are poor and can be impassable after rain. On the other
hand, locust incidence and distribution is so
unpredictable that there is no feasible way of avoiding
the need to move pesticide around the country during
the summer. Even with grasshoppers, redistribution is
in practice required since stocking sufficient amounts
of bait and dust to cope with a severe outbreak in
every locality where they might be needed would be very
wasteful.

Clearly a compromise is required. It is
recommended that some pesticide should be held at key
regional centers; immediate reserves should be held at
Khartoum; backing reserves should be held overseas.

The overseas reserve could well be a joint
reserve for all Africa locust and grasshopper control,
organized by FAD. Indead the Sudan reserve might be
used for locust control elsewhere (and replaced at no
cost) if the locust and grasshopper situation in Sudan
was quiet. FAD is currently investigating the
possibilities of this approach and will make a
recommendation.

5.0 Training

It is clear, not only in Sudan, but in other
North African countriee, that many of the. officers
pressed into service during the current emergency are
inadequately trained. There have been reports of poor
kill, which are most probably the result of poor
application technique. There is little need in Sudan
for high level academic training overseas. The majority
of the training should take place in-country, utilizing
existing FAD and donor raesources.

S.1 On the Job Training

The most important requirement is on the jaob
training in survey, reporting and control techniques.
This means technical assistance staff (FAO) working
alongside PPD staff carrying out these activities in
the field.

In addition to on-the-job training, dealing with
the technical aspect of locust and grasshopper control,

VA
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training in the safe use and handling of insecticides
is vitally important. This training must begin at the
top levels of the organization and be instilled
throughout the ranks to the level of the loaders and
handlers. This training will best be accomplished as a
cooperative effort between the available Technical
Assistance and the Locust and Grasshopper Unit
management. The training must emphasize the hazards of
both humans and the environment, if unsafe use and poor
handling practices are employed. Areas to be emphasized
in this training should include the following:

1. Proper loading and unloading of containers.

2. Proper transfer of insecticides from containers to
spray equipment.

3. Proper clean-up of any incidental spills.

4. Proper operating, maintenance and clean-up of
loading equipment.

S. Proper use of safety equipment and clothing.

4. Proper storage of empty containers.

A continuous monitoring by technical advisors and Unit
management will be required to ensure that safe
practices continue after the formal training.

S.2 Field Officer Short Course

To reinforce an-the—job training, there is a
need for formal short courses, particularly in the
techniques and principles of ULV application, and the
safe use and handling of insecticides. These can be
conducted by existing FAOD staff.

$.3 S8Short Coursas for Senior PPD Staff

These should be mainly for Regional.
Entomologists, in particular to explain their role and
responsibilities, and also the basic elements of desert
locust survey and control.

S.4 Overssas Training

These should be for officers with rcsponlibilityk

for the operation of a campaign or a section of a
campaign. The visits should be to functioning
antilocust organizations overseas.

/4@“
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o 9.5 Training of Ssconded Officers

S8hort courses for selected PPD technicians
should be run to train a pool of field officers to be
drawn on in times of emergency. A small number of
of ficers from this group should be seconded to the
locust unit for a season to gain practical experience.

6.0 QOrganizational Structure cf PPD and Iaplemsntation
of Locust and Grasshopper Control Project

The organizational structure of PPD is described
elsewhere in this report. The key features are the
responsibility of the 18 Regional Entomologists for all
PPD activities in their Region. These individuals are
answerable only to the Director of PPD, and a unified
budget for PPD as a whole. This is not consistent with
ef fective locust control, which requires a clear chain
of command, rapid response, and a core of well trained
officers permanently on the alert. It is however, a
sensible organizational structure for all other crop
protection activities including grasshopper control.

The creation and operation of the Locust Unit
envisaged in the Core Project presents no insuperable
technical problems. The staff are available and the
lesser duties of the Regional Entomologists' staffs
should more than compensate for the loss of one aor twe
officers from each. The total complement of PPD is
approximately 4300 (Table 2). The Locust Unit would
need less ‘than 50 people including drivers. Sufficient
equipment including vehicles, has already bhoen donated
for locust control during the last two years under the
Emergency or has been allowed for in the Project Plan.
Recurrent coste such as fuel and vehicle maintenance
for locust survey and control chould be no greater than
under the present system.

The Locust Unit will operate under a separate
‘budget. This has been established by declaration of the
Minister of Agriculture and Natural Resources. The
declaration formally created the Locust Control Unit as
an autonomous body within the PPD. This is 27 essential
element of accountability .
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TABLE 2 STAFF OF PPD  Nov. 1987,

Ph.D. " 13

M.8c. 61
B.Sc. 142
Technical Officers (Diploma) 472
Others 3762
Total , 4450

Plus many casual laborers

6.1 Campaign Organization

This is the key element in locust control but it
is difficult to set out in precise terms. As has been
pointed out, locust control is a pseudo military
operation. The critical element so far lacking in
Sudan, is a clear chain of command and responsibility.
This situation has been solved by the structure created
in the Locust Control ‘Unit. There must be mutual
confidence between headquarters and the field. Those in
the field must accept that there are good reasons for
decisions which may not be obvious, except frcm the
overall country standpoint. The command at headquarters
must rely on the judgment, initiative and efficiency of
thoge in the field. There must be radio communication
between headquarters and those in the field. The whole
unit must feel involved and responsible for the outcome
to be successful. The leader must instill his officers
with confidence, enthusiasm and dedication. There is no
plan or prescription for doing this. It is however, not
possible without the right institutional framework.

It ie difficult to organize a asuccessful locust
campaign without a nucleus of a permanent locust unit.
The degreoe to which that nucleus can be added to in
times of heavy locust infestation i limited. Becocnding
too many people leads to organizational cheaos and
ineffectivea control. However, a amall eoxperianced
efficient unit with the addition of some previously
trained officers, can operate a large and effective
campaign.

Since locust control is a pseudn military '
operation it ig tempting to suppose that the army can
undertakie locust control in times of emergency. This
has been tried many times but never with success. An
army is too large, too rigid and lacks the technical
knowledcge and experience.
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6.2 Emergency Pravision

Once a Locust Unit has been established an
energency should be defined as a locust situation, or
the threat of one, beyond the capacity of the Unit to
deal with unaided. This should be a declaration by the
Minister of Agriculture and Natural Resources on the
advice of the head of FPPD. This declaration should
empower the head of PPD tc second PPD regional staff
and resources, especially vehicles, to the Unit for the
duration of the emergency. It should also release
resources, especially money, to permit supporting
action by the Regional Entomologist and his remaining
staff{ should +hat be necessary.

It would be necessary at the same time to
examine through the Steering Committee, the provision
of assistance by donors. This would be essentially for
replacement of pesticide, vehicles and other
commodities tecause of the delay between the request
and its being fulfilled. It is emphasized that the aim
of the Core Project is for Sudan to be able both to
det.ect upsurges, and to combat upsurges in the country
or initial invasions without additional support. A
continuing plague would, of course, require replacement
of resources.

6.3 Tachnical Sustainability of the Locust Unit

1f{'a plague continues thare will be a temptation
to divert the major part of PPD's resources to locust
control. Thet would be a mistake. As recent experience
in North Africa has shown effective locust control is
not just a patter of man, aircraft and pesticide.
Moreover, when the plague finally ends, unlegs the
original unit s8till exista, locust survey will once
again fail to be carried out and the next upsurge will
once again find Sudan unprepared. A large unit cannot
be justified during a recession and would in practice
never be maintained. A small unit can be adeguately
employed on desert locust survey, minor reocession
control, survey and control aof other locusts, on
training and on development work auch as aquipmant
evaluation ard field testing of pesticides. Because of
the difficulty of giving such a unit priority in
rescurces during a recession, some limited donar
support, especially with vehicles and technical
assistance, should be envisaged on a long tarm basis.

AL
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7.0 Rmegional and International Aspects

These have been dealt with Iinter alia under
other headings. Sudan has tacit obligations to control
desert locusts within its borders as an essential part
of plague containment and plague prevention on a
regional level. Conversely, Sudan depends on others as
well as on its own efforts for protection from the
desert locust. Sudan has more defined international
obligations through DLIS (Desert Locust Information
System) at FAD, te carry out surveys and to transmit
the findings to Rome.

Sudan's formal regional obligations are confined
to its membership of DLCOEA. The charter of DLCOEA
defines that organizations obligationa as being to
assist members to combat desert locust outbreaks beyond
their own resources. DLCOEA has clearly been unable to
perform that task fully during the recent upsurge. It
has been FAD's declared policy to strengthen the
national locust units in individual countries. The
merite of a regional, compared with a national,
approach are a matter of debate. But in practice an
assessment of the service of the relevant regional
organization, where one exiats, and is able to provide,
cannot be avoided.

8.0 Locusts Other than Desert Locust

8.1 Migratory Locust

This is currently & minor problem, and as has
been pointed out, the population dynamics of the pest
means that regional responsibilities are not as
imperative as for desgert locust. A threat of invasion
from the west might arise but praobably not without a
year or more's warning. If a major invasion did occur
it would pose virtually the same problems as an
invasion of demert locusto. S8warm and band behavior
might differ in ways which could influence control

tactics - swarmg might fly lower, and bands march more .

slowly and be less visible from the airj dosage rates
for effective control might differ also. But there is
no way of studying theooo problomc in advance.

Migratory locusts persisotently infaest certain
habitats in Sudan, of which the most important is
irrigated sugar cane. These should be incpected
regularly by officers of the locust unit. It is
difficult to define the infestation level which would
justify control. Locusts tend to get 'tied up' in dense
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habitats such as cane, so inhibiting greacarious
behavior until relatively high insect densities occur.
This can lead to the sudden formation of unexpectedly
large swarms. So control is probably juastified before
swarm formation has taken place. Sugar cane is an
extremely difficult vegetation from the spraying
standpoint; it is virtually impossible to get the spray
to penetrate. The best chance of control would be
likely to occur in the early morning and late afternoon
when both nymphs and adulis would be near the top of
the vegetation. Once the wind riees the locusts would
be likely to descend and not climb up again until the
calm of late afternocon. Flight is most likely then.
Since sedimenting droplets are necessary for control in
still air a coarse Micronair blade setting would seem
best when ULV methods are used, unless the insects are
flying.

Cane is a valuable crop and defoliation by
locusts will certainly decrease yield. The grower might
reasonably be expected to bear at least some of the
cost of control.

8.2 Trae Locust

Tree locust is a purely local problem with no
international ramifications. What little is known about
the insect is enough to form the basis for effective
control. It is most gregarious at the adult stage.
Swarms move little. It would be sensible to assign the
responsibility for control to a locust unit. One would
expect local people through the Regional Entomologist
and his staff, to report the presence of swarms.

" Control should not be difficult but a certain
amount of development work might be needed to discover
the best technique. Ground co.trol of roosting swarms
in the hours after dawn might well prove feasible.

9.0 @rasshoppers

A number of species go to form the grasshopper
complex in Sudan. Aiclopus simulatrix and Oedaleus
geneqalensis are the two most important. Neither has
been studied in the same detail as either desert or
migratory locust, although both are known to migrate.
Basic research would be justified only if it were
passitle to tackle grasshopper by overall population
reduction. That depends fundamentally on the area which
would need to be treated to eliminate at least three
quarters of the total population. Since grasshoppers
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gregarize only feebly that area is unlikely to decrease
much with an increase in numbers. Almost certainly thea
area would be so great that the cost of control would
be prohibitive, as well as being a possible
environmental risk. General population reduction has
been tacitly rejected in Sudan. That should be accepted
unless contemplated research indicates otherwiae.

The alternative is control only in infested
crops. In that area fundamental research on biology,
behavior and migration becomes something of a luxury.
There are more immediate problems. Indeed until some
basic questions are angwered it would be difficult even
to justify large scale donor support for control.
Research to determine threshold levels for grasshopper
control are part of the project and will provide needed
answers for control operations.

?.1 Existence of Crop Loss

The first question is whether or not grasshopper
cause a significant loss in yield in the particular
infested field. This iteelf is no sasy question to
answer since loss will be a function of the crop, its
stage of development and the stage of development of
the grasshopper population, as well as grasshopper
numbers. The next question is whether eliminating the
grasshoppers will produce an increase in yield. In
particular does reinfestation occur. If a treated and
untreated field contain similar infestations a week or
so0 later, whether through local movement or invasions
from a distance, the benefit of spraying is likely to
be small. This may be particularly important at the
sprouting stage since then a light infestation can kill
many crops, through the insects nipping the growing
point.

Assuming one discovers that control produces
long lasting protection and a significant increase in
yield, it. then becomes important to develop appropriate
control methods. The cost of these, set against the
value of the crop saved, will allow threshold levels to
be set. These may well be set icwer than a simple
cost/benefit ratio would suggest.

9.2 Basis of Cantrol

. If it is accepted that grasshopper control, if
“ it is worthwhile, will be a crop protection activity,
then terial control will not be an appropriate method
- of treatment. Vehicle mounted sprayers would be likely
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to éause unacceptable damage to the crop. Tractors and

’f vehicles on which to mount sprayers, would be difficult

‘to provide. Control methods must be such as can be
carried out by the farmer or by PPD staff on foot.

9.2.1 Baitin

This requires the spreading of pesticide in
granular form mixod with a bait such as groundnut
husks. Preliminary work has shown that this technique
can be almost completely ineffective if the pest
prefers the alternative source of food provided by the
crop. The method requires the transport of very large
quantities of material since in the region of 100kg/ha
needs to be applied. Propoxur and bendiocarb have
replaced HCH but application rates in terms of active
ingredient for effective control, and the situation in
which the technique will work, have yet to be
determined.

9.2.2 Dusting

The same pesticides are likely to be used for
dusting as for baiting. This is probably a more
reliable methnd than baiting but again application
rates for permitted pesticides are not known. The usual
method is by shaking a sack. The "puffer duster" is a
simple way of achieving more effective, more controlled
and safer application.

?.2.3 Emulsifiable Concentrates
o

Nearly all portable machines such as knapsack

. sprayers were designed to apply E.C. materiale diluted
with water. The triale of pesticides for grasshopper
control conducterd outside Sudan already mentioned, have
concentrated on ULV formulations but application rates
expresused as g ai/ha might not be very different from
E.C. This, however, needs to be confirmed by field
trials.

/ /¢
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 i?;2;A1wULV Formulations

- ULV gpplication presents problems. There is only
one suitable hand sprayer namely the Microulva (there
are Microulva copies but to them the same restrictions
apply). The drawback of this machine is the supply of
torch batteries which are the power sourcej it is
difficult to prevent them being stolen. There have been
somewhat unsatisfactory attempts to produce a hand
cranked spinning disc device. Nevertheless ULV
application should be investigated since application
rates expressed as g ai/ha may prove to be
significantly less than with E.C. application. If that
is so one must then balance the lower coat of ULV
application against its greater sophistication.
Microulvas have, however, been used with success by
peasant farmers growing cotton in other parts of
Africa.

?.3 Organization of Control

The organization of grasshopper control,
asgsuming that a system of crop protection proves
feasible, presents fundamental problems of long
standing. One might merely orovide the farmers with
advice leaving it to him to procure the necessary
pesticide and equipment, and to carry out control. This
is clearly not practicable with most farmers in Sudan.

One can provide the pesticide or the equipment
or both either free or at a nominal cost, and leave it
to the farmer to carry out control. This however,
requires a decision about which fields need treatment.
That should not be left to the farmer to decide. If it
is, either everyone will want materials or no-one,or
the keen farmer will want to be supplied but not the
less active ones. The level of infestation will not be
the basis for control. '

Supply to the farmer requires a oyoctem of
threshold criteria estimation by PPD otafi{. Baiting and
dusting are methods which the farmer can use with
little training and with only the simplest of
equipment. Knapsack sprayerc applying E.C. materials
might be distributed on a village basic but this
presents problems, not least of maintenance.

Both the decismion to carry cut control and the
application itgelf might be carried out by PPD staff
perhaps on & partial repayment basis. This might be in
response only to a request by the farmer. Even thigs has
its problems; the farmer and the PPD officer may not
agree about whether or not control is needed. PFD must

17"
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be able to respond quickly to all requésts if it and
the system are to have either credibility or value. It
is clear that grasshopper control is a proper regional
regsponsibility of the Regional Entomologist and should
not be organized like desert locust control.

9.4 Threshold Estimation

. It is not sufficient to show that significant
crop loss caused by certain levels of infestation can
be prevented by control at reasonable cost. It is
necessary to devise a simple system which PPD field
staff can apply, to estimate when ‘'threshold levels'
have been exceeded.

9.5 Countrywide Grasshopper Incidence

Ii resources for grasshopper control are to be
distributed to regions where the infestations are
heaviest, there must be a system of sampling and
reporting. This might, in the long run, provide a basis
for estimating risk either later in the season or even
in the season ahead. A thorough system allowing the
praduction of density maps such as has been developed
for range grasshoppers in Canada, is much beyond the
resources of PPD. Regular gampling by PPD staff using
transect counts at the same selected sites at regular
intervals, might be sufficient. In the order of S0
sample sites visited at bi-monthly intervals during the
season in each region subject to grasshopper
infestations might be sufficient. These counts,and
obsarvations on crop growth and rainfall, would be
transmitted to Khartoum by radio, and it would be the
task of tha:nformation Officer of the Locust and
Grasshopper Section to plot, evaluste and siore these,

10.0 BRBiclogical Control af Locusts and Grasshoppers

The possibility of biological control of locusts
and grazshoppers was @nvisagaed over a century ago.
According to Greathead (unpublished report), the
introduction and successful establishment of the Indian
mynah (Acridotheres trigtig) in Mauritius in 1792 to
control the red locust (Nomadacris septemfasciata) was
one of the earliest recorded biological introductions
against any pest. Pathogenic organisms were known as

e
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biological control agents since 1890's but most
attention has been directed to parasitoids and
predators.

There are three basic approaches to biological
control:-

a). Importation of exotic biocontrol agents such as
parasitoids, predators and pathogens from other
continents

b). Enhancement of indigenous natural snemies

€). Periodic release of propagated natural enemies.

10.1 Insect Natural Enemies

10.1.1 Major Parasitoids and Predators

. A comprahensive review of insect enamies of
Acridoidea wat prepared by Greathead. Many of the
important African locusts and grasshoppers species were
studied.

Egg predators of the desert locust ware reported
to cause considerable mortality. For instance
Stomorhina lunata (Calliphoridae) was found to cause up
to 90% mortality and Systoechus Spp. (Bombyliidae) up
to 207 mortality to egg fields of gregarious
populations in Eastern Africa. In Saudi Arabia, Trox
procerus) (Trogidae) was observed to cause up to 75%
mortality; and larvae of liylabric Spp. was also found
to inflict considerable damage on eqgs of the desert
locust and other species during outbreaks.

Mortality rates among solitary populations are
much lower and are mainly caused by the egg
parasitoids, Soelio Spp. (Saelionidae). Post-ambryonic
stages of the desert locust arc parcsitized by
nemestrinids and sachroephogids; and locusts and
grasshoppers in the northern temperate climates are
also found to be extensively parasitized by Acridomyis
Spp. (Muscidae).

The main predators of locusts and grasshoppers
are birds, reptiles, jackals and other insectivorous
vertebrates.

10.1.2 Introduction of Insect Natural Enemies

e ———————n. o ——— —————

’

¢f Locusts and Grasshoppers

Table 2 shows a record of biological control
introductions of insect natural enemies of locusts and
grasshoppers. Two of the introduced species were able

1
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to establish themselves in the new habitat, and of
these two only the natural enemy of the rice ‘
grasshopper (Oxya chinensis ) was believed to be
successful,

10. 1.3 Conclusion

Migratory species of locusts are unsuitable
targets for classical biological control introductions;
and natural enemies effective against soiitary
populations are of little value against gregarious
populations. In theory it is posasible to esta&blish
natural enemies in well defined outbreak centers so as
to achieve long-term suppression, but in effect this is
less likely bacause most of the praomising agents are
probably already present and do not seem to have
detrimental effect on locust populations.

Inundative control is not feasible at present
because large numbers of bincontrol agents have %to be
reared on locust and the number required are too large
to be realistically produced.

Insect natural enemies may prove to be effective
against mobile grasshopper populations and they may
cause heavy mortality on natural populations of
locusts, but there is no evidence that they prevent
outbreaks, although they may help to terminate them.

10.2 Pathogenic Biocontrol Agents

‘Many of the pathogens known to infect locusts
already occur in outbreak areas and efforts are made to
identify virulent strains and introduce exotic species
or strains from other areas. However introductions may
be less successful because of the mcological
limitations on the spread of oxotic species. Therefore
augmentative use of the virulent indigent pathogens may
be the bost option. To satisfy this raquirenent therw
is need for identifying suitable pathngenic organicms
from amongst the known viruses, fungi, namatodes and
protozca.

10.3 Constraints on uli of Pathogens

According to Greathead (unpublished report)
there are four constraints on any pathogen for locust
~control:-

LU
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~‘a.. It must have acceptable host specificity and be safe

.. to non-target species including man.

b. It must be suitable for simple and cheap large-scale
production at either high or lacw technology levels.

€. It has to be tolerant to the adverse tropical

climatic conditions of high UVY~radiation and low

relative humidity.

d. It must cause acceptably rapid kill of a large
proportion of the populatiun.

These constrainte rule out viruses, nematodes
and protozoa as likely candidates. For instance the
sntomopox virus, recently found in locusta, does not
have proven host specificity, has not been proven safe
to non-target species, is expensive to produce and
difficult to protect against UV radiation.

As for the protozoan, the most widely known
species is Nosema locustae which is specific and safe
but very expensive to produce and very costly to apply
in the field in order to obtain reasonable kill. Nosema
was fieid tested in Cape Verde and in Mauritania and
the results obtained indicate low lavels of infection,
not exceeding 26% at 28 days post application. The only
African species naturally infected by Nosema is the
Senegalese grasshopper. Some other species of
grasshopper and locusts were found to be infected under
laboratory conditions only.

So far there have been no experiments or
demonstrations to support the conclusion that Nosema
locustae can be used effectively ta control African
locuste and grasshoppers. Thus there is nesd for
further tests to generate data on control of locusts
and grasshoppere by this protozoan before a final
conclusion is reached.

Nematodes (Steineznema and Heterorhabditis) are
expensive and difficult to produce and have an absolute
requirement for free water to infect.

Although all three groups of biocontrol agents
have good potential for pest control in certain
situations, yet certain basic problems have to be
solved first before they can be utilized.

10.4 Patentially Usaful Pathogens

10.4.1 Bacteria

Bacteria are the most widely used pathogens for
pest control with Bacillus thuringiensis being the most
commonly applied. B. thuringiensis is known to be
specific, safe, cheap to produce and highly effective.
However, so far no strain toxic to Orthoptera has been
discovered and therefore extensive investigations are

J I
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needed to find out more about virulent strains. But
even if a toxic strain is discovered there will gtill
be the need for proper formulation in order to overcome
the high sensitivity of this bacterium to UV radiation
which is usually very intensive in the locust outbreak
areas,

10.4.2 Fungi

Greathead compiled a selective list of fungal
pathogens of Orthoptera found iit many parts of the
world. It sppears from his list that there is a wide
range of pathogenic fungi &lready known, and a lot
probably still remains to be discovered.

Although little attention was paid to these
organisms during the past two decades, yet recently
greater interest has been shown for taxonomic and basic
laboratory studies of some species such as Metarhizium
Animopliae and Entomophaga grylii complex. The main
reason for the recent revival of interest in fungal
pathogens is the realization that it is not necessary
for infection to occur under exceptionally wet climatic
conditions. Infection from an applied fungal innoculum
can occur independent of humidity but high humidity is
required for spore formation o that the disease may
spread within the treated population of locust and
grasshcppers. Future control strategy should therefore
aim at the maximization of the kill from the initial
application which may be repeated ir the same way as in
the case of chemical pesticides.

Hence success of potentent pathogenic fungi
depends largely on proper formulation and application
technology. The target species must be infected
immediately after application of fungal inoculum and
before it is inactivated by the unfavorable climatic
conditions.

So far little attention has been given to oil-
based formuldtions of pathogens although thoy appear to
have a great potertial. Unlike water-baged
formulations, thay are lass bulky and tharefore handy
for transport and applicatien in remote arcas by ulv
methods. Oil-based formulations are aloo claimed to
enhance infectivity because oils spread readily over
the ingect body surface and penctrate easily through
the lipophilic insect cuticle.

Fungi usood in thie way are aessontially direct
alternatives to pasticides. Fungi are unlikely to be an
attractive alternative unless pesticides used in locust
and grasshopper caontrol adversely &fizct the
environment - which should not be the cage.

/12
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°10.4.3 Conclusion

Biological control which utilizes natural
enemies such as predators, parasitoids and pathogens to
suppress pest populations to levels below the economic
threshold levels, remains the most effective force
regulating insect numbers in the environment. The
technological advances and the historical success of
biological control provide a basis for a biological
control alternative in AID locust and grasshopper
control programs in Africa.

However, at present there is no succewssful
biological control program for locusts and
grasshoppers, and the prospects for development of such
a.program cannot be expected in the short or medium
terms. Hence field teste with promising natural enemies
such as Mosema on different species of grasshopper and
locusts may be encouraged, and research on cost
effective formulations and application methods must be
supported.

Survey of natural enemies (predators,
parasitoids and pathogens) in outbreak areas and other
habitats infested by grasshocppers and locusts should be
facilitated. Efforts to develop cheap mass-rearing
techniques for promising natural enemies and suitable
formulations and application methods should receive
high priority in the medium and long term progrems.

Such development work requires specialized
knowledge and substantial resources, and it is not
envisaged in the Locust and Grasshopper Control
Project.

11.0 Cultural Contral Practices

Planting of short-season crop varieties or early
seeding may help avoid late-season grasshopper
infestations, because the crop would oe mature and more
tolerant. On the other hand, late sowing may sometimes
save the seedlings from the early attack by
grasshoppers because thoy will be attracted to
alternative host plants. However, planting dates are
usually inflexible bzmcause of the erratic rainfall,
hence thic method is impractical in many parts of
Africa and the Middle East.

Proper conservation of land, whoreby good plant
cover is maintained, may decrease suitable grasshopper
and locust ovipogsition sitee which is usually
associated with poor plant canopy. This requires good
management of rangeland to avoid over-grazing and
prevent frequent bush fires. At present these measures

Yl
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are difficult to implement but extensive and aggressive
extension programs may help overcome this problem.

Ploughing to expose eggpods to unfavorable
climatic conditions may also help decrease the
incidence of grasshopper infestations.

12.0 Host Plant Resistance

Certain crop plants are less attractive to
grasshoppers and locusts than others. Therefore through
careful selection and propagation reasonably tolerant
crop varieties may be developed. Non-preferred crop
varieties planted in rainfed arid environment may
epcape e@arly season grasshopper attack because the
pests will infest surrounding vegetation which provides
an alternative food source. But hungry swarms of desert
locusts will attack any crop variety and mo will
grasshoppers late in tt2 season when the vegetation
surrounding the fields dries up.

Traditional sorghum varieties usually contain
varying amounts of cyanide and phenolic acids which are
released when leaves are bitten; they also contain leaf
wax components. All these together constitute the
antifeedant defense mechanism for the sorghum plant.

13.0 Antifesdants

Certain natural plant substances are known to
protect crops from locust and grasshopper attack when
extracts of these substances are applied to plant
foliage. One of these is Azadirachtin which is found in
seeds and other parts of the 'nmeem' plant, Azadirachta
indica. The 'risem’ tree is very widely grown in
villages and towns in Africa and Asia and is not
attacked by certain insects including grasshoppers and
locuste. Extracts of this plant are known as
antifeedant for the variegated gracchopper and the
African Migratory Locust. In India a watur spray
solution of 0.1% noam kernel oxtract end a 1% mixture
of ground necem seeds and dry soil when applied as dust
ware both found to pratect crops against desert lotust
attack.

In Togo it was found that crushed neem seads
suspended in water at 10:1 repelled grasshoppers when
applied to crops every 3 woeks or every 4~5 days when
infestation was heavy. Crude preparations aof neem
extract made by farmers were found to have significant
antifeedant effect against the grasshopper Kraussasria
angulifera in West Africa.
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These antifeedante usually give good results
when there is an alternative food source and when
applied more frequently. However frequency of
applications has to be economically justified.

Neem and other antifeedants may have adverse
environmental effects and therefore they should be
.carefully studied before extensive use is recommended.

The potential advantages of Azadirachtin and
other similar natural antifeedants when compared to
broad-spectrum synthetic pesticides include greater
specificity, relative safety, low cost and provision of
work for villagers.

14.0 @Growth Requlators

Growth regulators are substances which interfere
with the normal metabolic and development activities
thus causing the death of affected individuals. DIMILIN
is one of these compounds which is now recommended for
use against a number of crop pests. It is claimed to be
specifically more effective against species belonging
to the Lepidoptera, Coleoptera and Diptera; fewer
species in other orders are also known to be
suscentible.

DIMILIN interferes with the deposition of
chitin, one of the main components of the insect
cuticle. After treatment with this compound, larvae
have difficulty with molting and as a result they
collapse and die. It is claimad that DIMILIN has an
ovicidal effect, but it has no effect on adults. It is
meinly a stomach poison with some contact action, but
has no plant systemic actionj consequently sucking
ingects are not affected. Thim compound may prove to be
useful against chewing insects asuch as locusts and
grasshoppers. Ite action may be enhanced if applied in
a mixture containing an cppropriate insecticide.
DIMILIN has to be tested against locustsc and
grasshoppers and its environmental impact be asseased
before recommended for use against grasshoppers and
lccuste. It is however belimved to be highly
persiatent. ,

Esgentially growth regulators are 'pesticides’
with a different mode of action. They pose the same
application problems and pose similar potential risks.

15.0 Conclusions

Although the task of organizing and conducting
an effective locust control operation seems almast
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impossible, it can be accomplished. There are, however,
several requirements for this to occur, other than
those technical aspects outiined and recommended in
this paper. Even if all the guidelines and technical
plans are followed, an operation of thie magnitude
cannot be successful without the concentrated effort of
those parties involved, ranging from the PPD, MOANR to
FADO to donor organizations. There must be strong lines
of frank communication betw»en these bodies, thus
allowing for immediate action to be taken when a
situation arises. A locust outbreak will not wait for a
conmittee to debate and make a decision, therefore time
and expediency are of vital importance. Even the best
laid technical plan has failed due to bureaucratic
delays. The Locust Control Steering Committee has in
the past been the body which overcame this problem. It
is a functional and effective group, with the ability
to facilitate solutions, quickly and &ccurately. It's
maintenance is vital to the success of the project.

e
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SOCIAL SOUNDNESS ANALYSIS

lﬁ}O“ Project Beneficiaries

- The main beneficiary of the MNedium-Term Desert
‘Locust Control FProject is the Plant Protection
Department, with ¢the primary beneficiary being the
extant Locust/Grasshopper Section, and the recently
created Locust Control Unit. Banefits that will accrue
to the institution and its personnel include improved
instituticnal capacity for locust control, inzreased
skill levels, increased pafety levels through improved
pesticide handling techniques and reduced costs for
overall locust control.

Secondary beneficiaries will be those in
the rural zector whose crops are at risk during locust
infestation, as well as pastoralists who will benafit
through continued access to forage that would be
destroyed by locust attacks. Effective locust and
grasshopper control will reduce the potential for
widespread crop losses, which is a threat to rural
communities.

Tertiury beneficiaries are regional and
international: a locust infestation has the potential
to infest and cause substantial crop damage over a
large area in Africa north of the aquator and southwest
Asia as far east as India. The project will asgist in
containing locust infestation and reducing the
possibility of the development of plagues (See Fig. 1).

2.0 Project Participants

The p:imary project participant will be the
Plant Protection Departmant. Not only will the Lacust/
Grasshopper . Section participate, but the mechanical,
procurement, pesticide analysis, and transportation
sections will be involved to some extent as well.

There are also a large number of donors and
potential donors. FAD is +the implementing agency.
USAID, the DBIS {(Directorate Generale voor
Internationale Samenwerking) of the Dutch Ministry of
Foreign Affairs, (working through the Dutch Embassy,
Khartoum) and the EEC have agreed to commit funds to
the project.

Other donors have expressed, through the Locust
Steering Committee, a willingness to contribute funds
to any emergency control effort.

To date, donor efforts have been coordinated
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Fig. 1 Araa of Actual Gragarization of Locust

Source 1 Locust Handbook, QDA, 1988{]§;§3;
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through the Locust Steering Committee, which is to be
lauded for its efforts, and for recognizing the
necessity of creating an institutional structure under
this medium~term project for desert locust control.

AL & tertiary level, "local" populations will bpe
involved. Indeed, they already are; serving as scouts
for the locust survey efforts, and occasionally
assisting in minor control efforts. :

For the grasshopper portion of this project,
which is a research and crop protection activity, local
participation is essential.

3.0 Accrual of Project Benefits

From a behavioral standpoint, project
participation is elicited through the perceived accrual
of benefits, or a perceived reduction of social costs.
individuals react according to benefits they see
accruing to themselves, which can be either material or
social in nature. Doing a "good job" (or a good deed)
can be as important to some people as receiving extra
monetary compensation. The same holds true for ‘"social
approval'. . .

The Medium Term Locust Control Project is
essentially an institution-building project, and a
great deal of the impetus for the project has come from
within PPD itself, and from the donors involved. It is
expected that there will be very little resistance to
institutional strengthening from within the PPD.

Any resistance to proposed changes is most
likely to come from the Regional PPD Units, where the
Regional Entomologists currently hold centralized
power.

The sudden saparation of resources that have
formerly been jointly shared may lead to some internal
problems in the Regional offices. It should be noted
hawever, that this will most likely be mitigated by the
short term availability of additional reosources for
other plant protection activities. '

It ia a truiom, howvaver, that control of
resources means control of power. There are innumerable
examples of resources being directed to specific
activities or wsections within a project to the
exclusion of "parent organization" activities. )

In the case of the PPD, howavar, this should
be mitigated by the fact that locust control activities
have traditionally abgorbed about 70% of the total PPD
operating budget in any event. This project will make
available increased resources for other craop protection
activities in the regions. This is achieved at no extra
cost, as the personnel budget will continue to be paid
out of general PPD funds. This, combined with a

e,



-127~

training program designed to convey the relatively
different LCU mission of the LCU should mitigate
against probleme within the regions.

A crucial part of the project is the
strengthening of HR activities, including, most
importantly, the information collection and
dissemination function. It is expected that these
activities will be gubstantially and positively
affected by the proposed project. Ties to FAO/Rome's
Desert Locust Information Service (DL1S) should be
strengthened, and ties in the reverse, to the field as
well, since the LCU will bhave its own direct
communications with field survey units, rather than
having communications routed through the Regional
Entomologists. Fig. 2 details the routing of
information from the field to FAQ.

4.0 Project Impact

4.1 Donor Impact

An issue rarely addressed is the role of the

technical assistance team. TA teams tend to be ad hoc

adjuncts to long-standing ingtitutional structures, and
while there are good and bad points to this, the simple
fact is that TA is not a sustainable activity and power
should not be concentrated in the TA team's hands to
any degree. Their function should be guidance and
training, where appropriate. Since LCU is a new
creation, there are both advantages and dangers to any
TA structure that may be created.

The structure of the TA/LCU interface are
largely & result of the interpersonal relationships
that develop. An important part of the TA role is
project compliance with doner procedures, something
that host country counterparta may e unfamiliar with.
In such a project oo this, it is crucial that this
training role be fulfilled to the utmcst, as it offers
a good opportunity for GOS personnel to deal with a
variety of donors and deonor procedurac. At the same
time, the TA team must be sungitive to GOS procedures.
They are by and large "get in stone”, and there are
many examples of projects failing to take host country
procedures intc account, therecby 1lengthening the
implementation proczdure.

The Locust Steering Committeoe hao had a posxtiva
impact in the past fow years on desert locust control
efforts. This multi-component body has indeed provided
the main impetus for the medium—-term project, and will
continue to be involved at the policy level. This is a
decided advantage, as well as a rare occurrence in the
Sudanese context. It is more normal for a project to be

17
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designed and a Steering Committee (under whatever
nomenclature) formed, which then meets formally only
rarely. GOS and the donors have worked clos=ly together
on project development, to date, which has gone & long
way towards assuring project acceptability to PPD.

4.2 Impact on the Agricultural Sector

4.2.1 Locust Control

As can be ascertained from Fig. 1, the
agricultural sector has a very small participatory role
in LCU control activities, and are involved mostly in
survey work, as scouts. Breeding grounds and control
areas tend to be far from farming communities, though
they may affect pastoral grazing areas.

In any event, most rural people have little
knowledge of PPD activities. Coughenour and Nazhat
(1987), in their survey of Northern Kordofan, have
shown that rural people have had little contact with
the agricultural services departments and that those
contacts, when they have occurred, have been limited to
one-time activities or campaigns guch as seed dresasing
or sporadic pest control. Indeed, our own experience
indicates that most people have never seen an extension
agent. The common excuse given for this is lack of
resources, which is not entirely untrue (but is a poor
excuse). Current research clearly indicates that state
policies are directed to servicing the irrigated and
mechanized rainfed schemas that are (incorrectly)
viewed as being the primary foreign exchange earners
for Sudan. This project's economic analysis shows that
about 0% of total agricultural product is generated
out of so-called "traditional cropan". At the same time,
Shaheddin (19864) has shown that the net ceefficient of
foreign exchange dependency (CFED) ie highest for the
irrigated +vsector, largely as a regult of imported
inputs and technologically depanded agronomic
practices.

The distribution of regional PPD offices and
extension clearly gshows that state palicies are to
serve the schemes and merchent farmers who share the
world view of the state bureaucracy, since they tend to
surround the gtate and are able to use it as an
extractive mochaniam. Thue, the claim of the various
agricultural gervices departments that they are
resource scarce in the regions 1is partially true;
however current levels of inactivity are scarcely
excusable.

Agricultural education at all levels is clearly
mandated to the Extension Service. This was plainly
stated by senior PPD management, and agreed to in our

i
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interviews with extension psrsonnel in Khar toum.
However, the extension service is plainly reliant on
information +transfer from PPD to extend information,
and their levels of activity tend to mitigate against
any knowledge to farmers. As Coughenour and Nazhat have
shown, this is largely accomplished through farmers'
own personal contacts with friends, family and in the
BOuk. '

A suggestion continually made is that use should
be made of the radio, as most regional centers have
radio stations. This is good thinking, but bad research
(indicating the generally on-the-road, urban, dry-
season bias of planners), since in both E1 Obeid and
Nyala, for example, the 1local radio stations are
scarcaly audible more than 15km away from town. Radio
Omdurman is unreliable as well, as reception is highly
dependent on weather conditions.

We strongly recommend that the project make
certain that scouts, who are the front line of contact
with the PPD, are given training in the structure and
functions of control activities, 8o that this
information can be disseminated in their villages. This
would likely be necessary only in the event of a severe
infestation and large control campaign. While
Fenitrothion is not hazardous to humans in the dosages
in which it is sprayed for locust control, people may
not know this, may not care, etc. It is crucial to
note, for example, that paople in Chad and Darfur eat
jarat (locusts) and may perceive large macses of dead
locusts as a windfall. This is compounded by the 1long
period since the last serious infestation. Inasmuch as
knowledge may be lacking in PPD about campaign matters,
it is certainly lacking in the villages as well.

An option that should alwo be examined, perhaps
in conjunction with the extension departments, is area
or village council training programs. There may be an
influx of donor funding into Extension that could be
tapped to run some one-day soeminars to explain PPD
procedures to . .the local populationg.

Tranchumance is a major production strategy in tha
traditional sector. IN deed;, pastoralicts are those
most likely to be affected by control activities, as
they range far narth of the limite of gettled
agriculture, into the desort locust breeding grounds.

This sector is largely neglected by the oxtension
services, and serviceo offered have largely to do with
animal health. It io doubtful that actual 1livestock
routes have been ctudied to the degreoe of completencss
needed to identify populations likely to be affacted by
control measurco. While thioc information may exist in
various places, it needs to bo agsembled, coordinated,
etc. It is recommended that thic be done as part of
the monitoring effort, perhaps by wsomeone at the
Geography Department, Univergity of Khartoum,

'/‘/ o _;”‘
'/Q.ﬁ.‘f
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;>4;2.2 ”GraSIhogger Control

‘ This is largely a research component urder this

project. Grasshopper control is to be a "real" crop
protection activity, as they infest areas and do not
swarm. The object of the grasstopper control portion is
to establish threshold levels and to determine when
control is economically justified.

It is envisaged that when an actual need for
protection activities arises that farmers will be
expected to pay for inputs. While this is a laudable
approach, one must be careful. There is often the
perception among rural villagers that the state should
provide inputs, otherwise, what are they there for? The
fungibility (diversionability) of inputs should not be
underestimated either. There has been a tendency for
inputs to be directed towards the merchant farmers and
away from the "small farmer" who, in any event, is
highly dependent on capital obtained from rural
financial markets for his operation, and is often in
debt. This 1is a wider policy issue that cannot be
addressed under this project.

9.0 Health and Safety Issues

There is no actual information about risk
perceptions among PPD personnel handling pesticides.
There is much anecdotal information, and that will be
relied on here. There is a lack of equipment for
loading airplanes, which tends to lead to unsafe
practices when handling pesticides, and frequent
spills. While fenitrothion is safe in dilution, in full
strength it can be dangerous. All indications are
that pergonnel handling pesticides are reluctant to
wear protective clothing, largely because of the heat.
While understandable, it is also danaerous. Under the
project, proper protective clothing (lightweight) will
be providec, as well as the oequipment necessary to
handle pesticides properly. It should be noted that
training 1is a necessary, and relatively inexpensive,
adjunct to thie material upgrading.

One cannot assume, however, that health care will be
available to those handling pesticides at all times.
Health care in Sudan is scanty to say the least, and is
organized along the lines of the agricultural services
departments: concentrated in the riverine areas, with a
corresponding paucity of services outside the major
regional centers.
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o It is likewise dependent on the "medical model",
and is not directed towards preventative or primary
health care. There are frequent shortages of medicine
‘even in Khartoum. All of this points to the need for
‘good training for those handling or utilizing
pesticides.

6.0 Conclusions

With all these caveats being laid out,il is our
conclusion that the project does meet sociul soundness
criteria, and that it stands a good chance of success
from this viewpoint. We stress a«gain ihe importance of
training. It is not necessarily trainirng that will
result in the loss of personnel, as is the case in many
projects, but the sort that will 1lead to improved
management practices and efficiency in pesticide usage
and application.

Improved communications should lead to improved
ability to mount effpctive and timely control measures.
Desert Locust control is a national and international
problem, and the medium-term projact adequately
addresses social issues in meeting it.
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IﬁSTITUTfONAL ANALYSIS

1.0 ggganizatidnal Macro/Environment

The Plant Protection Department of the Ministry
of Agriculture and Natural Resources is one of the
agricultural services departments within the Ministry.
Like the other departments (Extension, Horticulture,
Seed Propagation and Agricultural Engineering, it is
both horizontally and vertically autonomous. For some
years there has been a proposal to appoint an
undersecretary for services, but the post remains
unfilled. At the provincial level these departments
were once organized as Agricultural Services, headed by
one director under whom the other sub-departments were
located. B

After 1982 this arrangement was replaced by a
system of coordination at the regional government
level. The Regional Under-Secretary for Agriculture is responsible
for all agricultural services units, which
in the regions, such as Darfur, constitute the actual
field departments of the Ministry of Agriculture. There
is little interaction at present between these
divisions, either at the national or regional levels.
PPD regional entomologis*s report directly to Khartoum
headquarters.

2.0 Micro-Environment

PPD's job is plant protection in the broadest
sense of the word. In addition to the Locust / R
Grasshopper Section, with which we are concerned here, = ..
there are several other control tasks allotted to PPD '
at the nationzl level:

1. Water Hyacinth - this is virtually the only task
of the Veeds Control Division, and is funded by
contributions from the Joint Nile Commission. PPD's
inputs are largely in terms of staff salaries.

2, Plant Quarantine and Store Pests - this involves the

supervision ot the main ports. There is virtually no
work on pests in stored grain in the rest of the country.

3.Vertebrate Pests - control of quelea on a regular
Pasis, and of rats during times of heavy infestations.
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Pesticides - The Pesticide Regulatory and Residue

Analysis Section handles all pesticide concerns
within PPD. The Section registers all pesticides
and maintains three separate laboratories in Wad
Medani: the Residue Lab, the Bio-Essay Lab (which is
largely working with the schemes and quality control
issues) and the Formulation Lab. The head of this
section is located in Wad Medani. There are plans
to set up a small laboratory at PPD HQ in Khartoum.

Vegetable and Fruit Incect Control Section - this is

a small unit, mainly used for training PPD persomnel
in extension techniques.

Chapter I1* budgets have traditionally gone to

the Locust Unit to a large extent. In 1987, the LCU
absorbed 70% of such funds. It is important to note
that there is no budget for any particular section per
se, but that funds come out of a common pool.

A ministerial order (unnumbered) of 30 June,

1988 created a Locust Control Unit within the
Locust/Grasshopper Section with autonomy in respect to
its budget, personnel, and equipment and supplies.

Figure 1 shows the present organizational set-up

of PPD. With some 4,450 employees, PPD has a very high
level of staffing. However, PPD is a highly qualified
organization as well: there are 19 PhD holders, 61

employees with MSc's, 143 BSc holders and 472 technical

officers, holding diplomas.

A number of these technical personnel are

deployed in the field. Table 1 shows the regional
breakdown of protection personnel in the field. This
does not include administrative staff.

These figures indicate a disproportionate

distribution of personnel in the Central/Khartoum
provinces, and an apparent lack of attention to the
traditional sector in the regions outside the Nile
Valley.

GOS nomenclature separates the budget into three

distinct sections: (a) Chapter 1 is personnel costs,
and consists only of salaries, allowances, etc.;

(b) Chapter II is (literal translation from Arabic)
"running services, i.e., other recurrent costs; and
(c) chapter II1I, which is the development budget. In
reality, this is largely composed of construction.

|57
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 TOTAL PROTECTION STAFF B

TABLE 1 TOTAL BY
Central Regior 32
Darfur 291
Eastern Region IS0
kht. HQ 327
Yhartoum Frovince 189
berdoy an 356
Narthern B8
Southern o 103

TATAL 2636

C s s o B £0 e e e WS G50 o s St S Y e S Wt 4§ Gt T Sund S O Supeh e (et 32 S e P S S B S D o Bt e . o et o HO S s Lo = 19 e -

* Source - FFD Personnel Office

REGION

2E.9%
117
13%
12%
7%

12.9%

14.77%

3% (Malakal only

1007

TABLE 2 NUMBER AND LOCATION OF SENIOR PFD TECHNICAL STAFF

CONSULTANTS INSFPECTORS TECHNICIANS
Central Region 17 70 135
Dar fur '3 4 10 10
Eastern Region 3 27 35
¥hartoum HQ 22 82 46
Khartoum Province S 15 45
Kordofan 4 . 18 I
Northern 2 20 370
South o 0 3

# SOURCE ¢ FFD Fersonnel Office
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]] ield offirsrs are resconeible 1o the
‘Fmo1on=l Entomologist, and can beg assigned to tasis he
deems necessary. The Regional Entomplogists droerate

vunder the saverg corstraint of rezelvirg FRFD funds only
on a monthly bacsis, which makes it quite difficult +to
plan aztlivities,

Under the project it is propnos=sed to estadlieh
five Locust Cohtrol hases and a2 H3 at  FKhartoum. The
field bases will be at HR, kKasszla, Ed Damer, El Facher
and E1 Oheid.

Tre HU =taff{ &t Fhartoum will conmeizt of a Hoad
oy it Al information UL WY Sdminiztrative
Ofvicer, 2 Secrztary and 2 Sprayvy Eguioment Enginear,who
will zalss ssrvice machinery for grasshopper control

Ezch of the fi=ld pases will have sn efficss  in

charge, two otner techniciang, a2nd {our drivers.,

Eacm Wrnit wild have one truck apd  thres  {our-
whesl drive pichk-ups, plus radics. Thesse commodities
have baor previgusly provided durinq EMEN(erIy
campalgns  arnd  cornstitute a GODS  contributiorn to  the
project. Squipment zand pesticids tor the unitz will  be

aseigrned sirectly to them, During the summer  Samoalgng
the Units will normally survey on & reguonal  basis,
with the Rzd 5e2a winter survey being cerried aout by a

team  draen fraom zll the bases. Some officers  from
guteicis  tho Init will also be secnnded to the winher
SUPVEY in order to g:ve them much-needed fae21d

nperiensa,” : .

Wher needed either at periods of survey or
during periods of major infestations where massive
control operations are’'required, the LCU can deploy =all
its forces apd temporarily draw staff{ from one region
to armother.

In the event that LCU officers are not reqguired
for locust dutiecs,it is envisaged that he and his
vehicle could be assigned to other FFD dutlies by the
Head of the {Locust and Grasshopper GSection, after
discussion with the head of the {ield Locust Unit.

The Grasshopper Section will consist of a
Grasshopper Experti nrovided oy FaD, a senior

counterpart and support staff as needed. The gaal of
this section is primarily applied research, and they
will work closely with the University of Ehartoum. A
separate csub-contract hes been established for this,
utilizing local currency.

Fecognizing that grasshopper reszarch is a plant

protection activity, research will be conducted in  one

Region Lo estzblish threshold lsvels and assessment of
grazsehopozer incidesrce and distributicon. Thess threshold

u'll
{!I
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vEls  wil? be used to justify control for various
nzect stages and stages of crop developmant fo majour
mod  grairs. Tortrol methods suibtable far uses by
farmers or umshkilled laborere will be developed, Izsues

rﬂla ed to provision anrd use of contrel equicment  and
peeticides will be worked oul during the research
program. Care will be taken, however, to ensdre that
methods and material are appropriate to the traditional
sect.or.

In the third year of the preoject, a svstem of
control in one region will be established.

It 1is wpected that som= payment system by
farmers will be devised. Farmers ip the traditional
sub-sector, however, tend to be cash-shori,and rely
hezvily orn “he provision of informa!l rural <redit
{sheil: te meet their operating xpenses. This
exue:tstiﬁnn thzrefore, will be zarefully =2uanined.

»  oroacinational set-up does not reguare tae
mm'ﬁnd1nu o ommp loyment of additional persornel by FRD,
bt does centralizre resources, and their cortrol, in
crder to be able to mount consistent locust control and
sur ey activitice., The purpose of this project iz not

tz wmgrade FFD as 2 whole, and the autoromy of the
locust urnit could hecome a sticky issue, by creating
the prssibility of some horizontal institutional
jealousy, most particularly in the regions.

I 1z omrucial that sach potentizl  jexlonsy  be
minimized and that cooperation be maintained with the
Reqicnal Entonologists, who at present supervise 2all
FED fisld activities. The Regional Entomologists' rols

ag head of 211 actual crop protection activities should
not be undermined and he =hould be kept irnfarmed =5 to
the Locuzt Combtpod Unit's activities and work plans.

This, howsver, should not allow him to intervens
in day-to-day activities of the new Unit er agive him
power to divert LCD resources to other activities
wilthout apnroval from the head af the
Locucst /Grasshopper Section.

Fig. 2, below, shows the proposed organizational
structure of the revamped Locust / Grasshopper Section
and the Locust Control Unit.

4.0 Operations and Management

4,1 Locust Survey.

The establishment of a regular system of ground

survey in sessonally infested areas with additional
"survey in areas where breeding is suspected or which
may  havs been  subject te  invesion. The areas for
specixl survey will be indicated partly by aerizl
search for green areas =2nd partly by improved analysis

Pz
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Cof the current situation and improved forec

’ The methods of scrvey will congentrats
methods of populaticn zstimation, mainly foc transect
courts, for non swarming populations. and repcrting of
gsizes of gregarious infestations, Eiological
information will he restricted to stage of  insect
development and behavior. Information will be recorded
on reporting forme in the field. An important scurce of
information will be local people, especially
pezstnralists.  The emshasis will b2 on the rapid
transfer of accurate information by radie to the
Information Officer in Khartoum. The date and location
n{ sighting., and the route followed during survey are
both sssential. These tasks will be carried critt
primarily by officers assigned to the field bases.

or simple

T3 [ el

4.2 Information Collation and Analysis

he plotted esch day and analy*ed 1n relat1aﬁ to tnrrnnt
weather., Weathsr irformation will be obtained by =2
daily vigsit tp the forecasting office of the
Meteorological Department at Khartoum airport.

Information for the situation cutside Zudan will
be derived mainly from FAD, either through the Monthly
Bulletir or through special telexed warnings. The
analysis will take account of the results of any aerial
enrvieyve and possibly some remote sensing producis.  The
Irformation Officer will keep recerds of staff location
and movements, and pesticide locatior and uszage. . The
infarmation Officer will discuss the situation with thre
rlead of the Unit, or if he is absent, the Senior Field
Dfficer daily. The senior officer of the Unit present
in Khartoum will inform the dead of the Locust and
Grasshopper Section ©f any significant developrent.

I1f cormtrol 1is in progress the Information
Officer will keep records of cantrol act1v1ty 1nc1ud1ng
aircraft and spray monitoring locations

The officer in charge of a base will be
responsible for most field surveys in his sector and
for sections aof a large campaign. He will also be
respaonsible for equipment assigned to his base,
1including vehicles.

The Administrative Officer will provide support
to field staff in personnel matters and liaise with
appropriate sections of FFD with regard to procurement.
He will keep records of expenditure under the locust

The epray machinery officer will maintain  and
service all FPD spray equipment not merely that
assigned to the Unit.

The Head of the Unit will be respaonsible for all F


http:irr.-.nt

=142-

acpzote of the Unit's operation ard will himsel{ tate
rharge of the operation eof all majer corntrol campaljrs.

He will be responsible for ths standard of survey  ardg

contrel.

4.3 Prosecution of Control Campaigns

S Tnese will be organized and directed by the Hsad
3fo Unit. Aircraft supply will be avthorized by the Head

af the Locust and Grasshopper Section, but deplovment
"wi1ll be determined by the head of the2 Lecuzt Unit.
Secondment. of  other officere arnd vehicles will  ae
carried ocut on the authority of the the Director of FFD
following the declaration of an Emergency by the
Mircster of Agricalture

4.4 Field Testing of Pesticides

Goproximately 1 ton of tae appropriate
formulation of promising ULV pesticides will be
obhtained and field tested as oppertunity oocsuwrs.  The
teste are likely to take the form of well monitorec
ground application carried out under operatiorzl
conditions.

4.8 tgsting of Vehicle Mountéd ULV Sprayers

Frototype sprayers now available will be field

- tested especially for robustness and ease of operation.
‘A progressive attempt will be made to standardize ULV
spray machinery for locust and grasshopper control.

4. 6 Execution of Proper Methods of Contrnl
Application o

) ULV control needs to take account bffu
gff; weather conditions, especially wind;

‘2. the type of target; and : I
3. the size of target in relation to swath width.

dfficers carrving out or | directing 'sprav
operations must also urnderstand the way in  which: the
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spesd  o2f the aircesft, vehicle cr man on  foot, Lhe
emiszicn rate and ke track spacing detsrmipzs Lhe
cptional area dosagie. Tne proper methods will ne

goavered in training courses, and rainfoaorced by oneohse
joh trairipg.

Fecorde of pesticide for locuset control snd
agquipment. assignad to the locust unit, both dguarntity

and location, will b2 maintained by ~he Unit's
Administrative QOfYicar, The record of pesticide issuvs

Wwili  be the reeporsibility of the Regionsl Festicrds
Stores Officer but the Unit officer at the appropriate
base will make regular physical checks of the stock  of
locust pesticide2 neld. The Administrative Officer will
make at lesst an annual tour to carry out 2 ohysigal
cheslk of 211 Unit stores and equipment.

4,7 Safety

Farticular attention will be paid teo tnstruction
in, and imclementation of, sound safety procedures in
handling and application of pesticide by Urit staff =nd
seconded officsrz. Safety will be a major  fezture  of
all training courszes. It will be the responsibilitv of
goecy  officor to =aos that thos2 uander him behava im 2
. The Head of Unit, through ths

gemsible WYy
gdminisgtrative Officer, will ensure that the necessary

tive O
equipment and clothing is available.

5.0 OQOutside Linkages

5.1 Steering Committee

In response to the threat of locust emergencies
in 1986, the major donors and the GOS formed & Steering
Committee whose job was, and is, to coordinate donor
efforts and campaign work. QOut of this Steering
Committee grew the initiative for the Medium Term
Locust Contreol Froject designed to strengthen FFD's
ability to respond to an emergency and to be able to
suetain its normal survey and control activities curing
a recession perind. Over the past years, this Steering
Committ=e has been most effective in providing arn
interactive forum for policy guidance and problem
solving. Membership is as follows:
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" GOVERNMENT OF SUDAN DONORS'
Undarsecretary / MFEFR . usaIn
Undersecretary / MOANR =EC
Mfinistry of Defense - FAnN
Chairman 7 RRC Dutch
Head FFD, _ DL.CO

linder - the project, the FAD Chief Technizal .
Advisor and the head of the Locust Urit will @ also .

bercore members of the Committee.

5.2 Task Force

Feom the Steering Committes a csmaller Task

Forrme, rasponsible  for day-te-day execution, wWas
igrmed.  This originally consisted of the head of the
Locust 4 3ragshoppere Section ard the FAD

reprecsentatives.

Urnder the project, terms of referesnce for  the
tazr force will bPe'revised to include the head 2f Lhe
Locust  Unit, =as well as FAD long- ard short-term
technicsl personnel.

.3 Role of DLCOEA

The charter "of the Desert Locust Control
Organization for Eastern Africa (DLCCEA) requires it to
assist the national units of member states at times
when the locust situation, especially the desert locust
situation, i% beyond the resources of the national
unit. DLCO is supported by all the countries of Eastern
Africa, from Sudan in the north, south to Tanzania.
Sudan's contribution for the 87/88 fiscal year was 7%
of the total budget of $4,520,000 cor $689,300., This is
paid in hard currency.

In addition, DLECOD has 44 vehicles 1in the
country, all of which are opnarated out of the FFD
budget (It has been estimated that 25 of the vehicles
are inoperative).

Sudan is an exceptional case in terms of DLCO
assistarnce. In other member countries, DLCO is almost
golely relied upon for control, which is outside its
mardste to assist the naticnal uwnits, 1In Sudan,
Nowsver, DLCO kaz very little role in zonrtrol, due to
the strong organization of the FFD.

However, DLCO has, of late, had insufficient
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operating  {unds to supply aircraft and inesscticids Lo
meet  all the calls upon its recources.  Euparisonos
suggeete  that  the amount of help that can be relisd

o ad thar DLCO will

apon from DLCO ig limited. it 1
b ablz to make asircraft availabls provided cupport
roets oare met for futues desert losost Campsigns. DL
may be able to provide technical advice and assistarce,
ﬂspﬁtially in the evaluation of 3round sprayers, and

Linst  wowld be welcome. However, as with  aircraft, it
woL b e upmize to o assume that DLOT will be able Lo

help unless the additieonal costs are covered.

5.4 The Implementing Agency

In early 1986 the FFD turned to the Food =ne
1c~1tur=] Drganizatiorn (FAD) of the United pat rones

Aarn

1 n) srd technical sssistznes to contrel  the

e =nd very hesvy grasshopoer intestations.
EE1 T 3l L R TEEC S teckhnical ard

mueltilateral mestinges to raise funjs for a conceried

1memgst and  grasshoppsr emergency control campatiqgn
throughout  Sudano-Sanelian Africa in 1986, Several
dmmmrs conrtributed to the FAD emergency project in

Sudar,

Two meicr donors, USAID and the EEC, contracisd
with FAO/Rome for a joint operation to assist the FF *D

The Nether lands and Sweden soon joined in ana
rmeactisted the teanster of their funde frem FAD into 2

joint donor account.
Fa0's  invelvemesnt in the project will continuee

with t.he dual purpose of ztrengthening the
internaetional approsch to fighting the long term locust
threat, =nd of deriving the maximum benefit from the

ﬂ,ﬁﬁrtlwn of the Emergency Locusgt Control Operations
(CLCO)  of FRO/Rome. This involvement will hkeep the
desert locust threat to Sudan on an international
agenda where it belongs, rather than on an isolat=d
national agenda. '
With multilateral grant funds, FAD will procuare
services and commodities for the project. The project
will finance FAO recruitment of long and short term
advisors for the Locust and Grasshopper Section of FFD
to estaplish the Locust Control Unit. FAO/Rome  will
handle procurement of pesticides through its
Frocurement Division. Terms of reference for A he
Techrical Assicstance team are attached as appendices to

this fénney
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4.0 Sustainability/Organizational Issues

Sustainzbilitv ig vefined here as the anility of
a government or organization to msintain & normal level
of operationsz after ths dispersal of all donor funds.

Some of the more commonly mentioned problems
with projecte are: ‘ )

(&) utilicziaion of inappropriate technologies:

(b) inflationary ‘impact on local factor costs
(especially labor)dg

inappropriale project scale;

nadequate attention to post-project budgeting:
vndersst.imation of the time required for project
executicon.

—
o an
o

We wouldg add s {inal consideration:  wolatitity
of the loczl political situaticn., There is a good Bit
of nolitical instability in Sodesn at presert that  mav
pracluds laocust control activities in certain regions.
e will not  address in this  context the economic
sesoainability dsgsue, this is done in the Finarcial

Arialyesie. Suffice 1t to say here that the project will
not creste adaitional costs to GNAS5.

Since there are no new personnel slots to  be
fillec, L 1impaci. on local  faztor costs will be
minimsl. The preoject has little, it anything, to do
with land, or capital inputs.

The Technical Analysis shows clearly that the
Medium Ters Locust Contror FProjecst is  toechnologiczally
gound., There 1s little new technology to ne introduced
urder the project, maerely an institutionszl
strengthening Lo allow for the more efficient use of
the technoleojical resources extant. withir the FRD.

The project is designed on an appropriates scale,
uvtilizing exi=z=tirg human capital resources, and cdoes
not "graft" a new institutional structure onto FFD, but
merely divides responsibility more clearly.

The time dimension has been adequately addressed
as well. Three years is an appropriate amount of time
for the on-the-job training and normal survey and
control activities to become routine within the LCU.
Since most staff will be familiar with their routine
duties, it is perfectly adequate.

6.1 Administrative Sustainability

o The: creation of the Locust Control Unit 28 &
separate part of the Locust / Grasshopper Section
‘within FFD, with a separate budget, is a major step
forward in the establishmert of sustainable levels. of
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3 1t waz formzd  an Juler,
however, and the head of the Locust Contral  Urit has
vt to be named. FFD has requested for the pevt fisonol
yaear & separats budaget {aor the Locust Conteal Umat.

The iseue of inpstitotional jealousy has  beso
raiss atovae  and  some soagQgesticns for avoilding it
mentionsd. It will involve both the head of the LCU and
the head of the Locust / Grasshopper Zfection both beinc
willimg amd  able to travel oiten to the regiocnal
ceEnters, and to coordimsts with nthes contr Tl
activities. Flans to train officerse from other cectiong
arnd  from th2 other reqgional offices should g0 a long

gurvsy ang  contrnl. The Unid

way  towsrds rzicino awareness of the difforences
between locug control  and norma: oraop protection

activitigs., Trawning dig #n  important  coeponest 1w
creating an awareness of the rational ard international
implicatione  of  the locust prohlem, and chould go &
3, not o oeiy

lors  way an cresting ntzenal ool
for the LCL, babt {fop the FFRD 25 & whoie.

fsre 1z nob o3 sobetzetial zlisrstion 2f the
ctructure of FPFD. In point of fact, the establishmenrt
of the 00 within FRD makes for a more of ficient  chain
of  command thzn ai present. Survey reporiing  will  he
conziderably speeded  up, as radio messSages Can go
dirzctly from the field to headguarters, without the
necez=ity of havirng the approval of the Recional
Ertomologists, who are, themsslves, fregusntly in Lhs

fi=sld.
The improvement of the information system spnovld
have positive impacte at all levels, including on th=

international! and regionzal level.

4.2 Logistical and Management Considerations

FAN/Rome will utilize its established procedures
to procure commodities and services to support locust
control activities. includirg pesticides, technical
assistance, etc. EEC procurement will be through
FAD/Rome, reqgqulations permitting., ar through its
commercial agent, Lurconsult.

Under the project, pesticides will be mace
available for campaigns as needed, to augment the one-
month supply sufficisnt to trezt s heavy infesztation
that will be maintained in-country. One snould net,
however, underestimate the amount of time needed to
chip (by zir) and clear pesticides from the airport.
Experience has shown that this can take a minimum of
two meeks. Une possibility to reduce thiz time would be
emergency requlztions for clearing, which would =zllow
goods to be moved quickly through the loncg burFaucratic
clearing process.

The provision of a local hire admin.  logistics
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ANNEX H
ENVI‘RD@mgNTAL ASSESSMENT OF THE SUDAN
LOCUST CONTROL PROJECT
650 - 0087

United States Agency for International Devclobmen@
Mission to Sudan

Khartoum, Sudan

August, 1988
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‘1.0 - Executive Summary

USAID/Sudan intends to develop and implement a
project to strengthen the capabilities of the
Government of Sudan (GOS) Plant Protection Department
(PPD) to predict and control locust and grasshopper
outbreaks and to develop a structure within PPD for the
safe handling, storage and use of pesticides. USAID's
assistance in this multi-donor Medium Term Locust
Project will be in the form of provisions of pesticides
and technical assistance for the Core Locust Control
Activity and decontamination and destruction of
pesticides and contaminated soil in the Pesticide
Disposal Activity. This assistance will contribute to
increased food availability by establishing the
institutional capacity of the GOS to effectively
implement locust and grasshopper control activities and
to maintain safe handling, storage and use of
pesticides.

The Environmental Assessment (FA) was prepared
as a critical element of the project design, in
compliance with AID's environmental procedures at 22
CFR 216, The FA identifies and analyses the
environmental and health/safety issues of the proposed
projects. 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 the EA, including a
determination of the scope of the technical and policy
issues to be examined in assessing the envircnmental
impacts of large-scale use of insecticides for control
of locust in Sudan (2.0 and 3.0). As the Medium Term
Locust Control Project also includes the Pesticide
Disposal Activity, this is a phased EA, and this
portion deals only with the Core Locust Control
Activity, The EA will be amsnded in the future to
include the disposal activity. .

After careful analysis of the alternatives for
control, it was determined that a chenical program
utilizing primarily ULV insecticides applied in a
judicial and well panaged progrem is the most
efficaceous, econamical and environmentally sound
approach.

Provisions have been made within the design of
the project and the EA for control activities to have
the least possible adverse impact on the environment,
taking into account currently available control
methods. However, it is recommended that research
continue on alternative means of control. Biological

A
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_control methods are currently being researched on a
regional basis in Northern Africa. If these methods
prove to be viable, they should be incorporated into
the project.

Due to its previous good results in Sudan,
Fenitrothion will be the primary insecticide used
initially in the Medium Term Locust Project.
Alternatives such as Malathion, Carbaryl, Chlorpyritos,
Bendiocarb, Lambda-cyhalothrine and tralamethrine will
be introduced and field tested to gain experience with
their use (6.1). These recommendetions are subgect to
final approval of the L/G PEA (TAMS/CICP, 1988

Sudan is a large country with a very diverse
enviromment. The majority of the locust outbreaks take
place in the northern two-thirds of the country.
Included in this area are several national parks,
refuges and sanctuaries. These institutions must
receive detailed consideration before a decision is
made for locust control in or near their boundaries
(5.2 and 5.3).

Through the efforts of the multi-donor Medium
Term Locust Control Program and the efforts of the GOS,
PPD, an active, viable and responsive Locust Control
Unit will be established. This Unit will be able to
function independently in times of recession and expand
to meet the needs in times of emergency. Throughout the
Medium Term Project, the Unit will be enhanced by
Specialized Technical Assistance provided by FAO,

Regional enviroamental mitigation measures under
this project include provisions for technical expertise
in the areas of environmental monitoring, pesticide
safety and health. Mitigation methods alsn include
special procedures for locust control in ecologically
sensitive areas. Physical procurements will include
test kits and supplies for cholinesterase monitoring.

2.0 Purpose of Assessment
3
2.1 AID Enviromzental Procedures

It is AID policy to ensure that the
environmental consequences of AID-financed activities
are identified and considered by AID end 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, "AID Environmental
Procedures' (22 CFR 216). The EA for the Sudan Medium
Term Locust Control Program is based on the
requirements of 22 CFR 216.

/Y
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2,2 Programmatic Envirommental Assessment for
‘ - Locust Control

, In early 1987 AID/W initiated a number of
activities related to implementation of its commitment
to the use of environmentally acceptable pesticides in
locust and grasshopper (L/G) control programs in Africa
and Asia, including preparation of a PEA per 22 CFR
216.6 (d) of L/G control in Africa and Asia; and
staging of field testing programs to study the
efficiency and environmental impact of certain
pesticides for the control of locusts and grasshoppers
in Africa (AID, 1987). Reports resulting from these
activities were available at the time of preparation of
this EA, and provided the technical background for many
of the findings and recommendations contained herein.

2.3 Sudan: Envirommental and Pesticide
Legislation

A global environmental legislation in Sudan is
non-existent up to this date. Certain legislation
concerning the different environmental components are
present in a general form especially in the punitive
section where violation on forests, water, sanitation,
etc. are being discussed and indemnities are set.

The first legislation ever to be set by the PPD
was that established in 1920. Evidently, pesticides
were not used then and it concerned organizing the
population for manual control of grasshoppers/locusts.
It also punished farmers for not announcing the
presence of swarms in their localities.

The pesticide legislation in Sudan was -drafted
in 1974. This Act is entitled '"The Pesticide Act of
1974", and deals wholly with registration,
manufacturing and importation of pesticides. An
amendment to this law has been drawn in 1987 enlarging
the parts concerned with trade and distribution of
pesticides.

A draft Environmental Law is presently
undergoing revision by assigned personnel in the

Attorney General's Office whereby a global law for the

protection of the environment is scught.
3.0 Scoping Procedure

AID/W Environmental Procedures at 22 CFR 216.3
(a) (4) describe the scoping process to be empioyed 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 scops and significance

|
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of the issues to be analyzed in the EA, an
identification of and elimination from detailed study
those issues that are not significant or have been
covered by earlier environmental review.

Due to the uniqueness of this project, that
being its separation into two parts, Core Locust
Control Activity and Pesticide Disposal Activity, this
will be a phased EA which will allow for functional
separatiun of the Core Locust Control Activity from the
Pesticide Disposal Activity. While the two activities
can be interrelated (certainly training aspects), one
activity should not depend on the other, especially for
schedule and implementation. The Pesticide Disposal
Activity takes care of the immediate problem, and
USAID's portion of the Core Activity helps prevent the
problem from recurring.

The process of identifying the technical and
policy issues applicable to control of large scale
locust outbreaks which require detailed environmental
review was performed during preparation of the L/G PEA
(TAMS/CICP, 1988) and will not be repeated here. The
principal Sudan-specific issues requiring detailed
examination are treated in the Environmental Assessment
of the Action (Sec. 6.0). The Core locust Control
Activity is composed of three distinct yet interrelated
subactivities : a) Technical Assistance, b) Training
and c¢) Comodities. In addition there is a contingency
for hiring aircraft. Each will be discussed from the
perspective of its environmental implications.

In accordance with Cable #/12159 Nairobi, dated
4/29/88 from REDSO Nairobi to B. Boyd, AFR/TR/PRO the
EA for the Core Locust Activity will be essentially a
desk analysis from existing secondary data assisted by
minor field data. Analysis and discussion of the
environmental impacts contained in the Core Locust
Section of the EA are derived from meetings held both
with the public and private sector of interested
parties in the Sudan and from review of existing
literature. '

4.0 Proposed Acticu v.d Altermatives

4.1 Background

Locusts and grasshoppers have infested all of
the Sudan with the exception of the southern provinces.
of Bahr Al Ghazal, Al Buhayrat, Upper Nile, Jonglei,
and Western and Eastern Equatoria. Sudan is a preferred
breeding area for the desert locust (Schistocerca
gregaria). Uncontrolled infestations of this species in
the Sudan could promote widespread crop devastation
throughout Africa and Southeast Asia. A periodic
pattern of upsurges (high activity) and recessions (low

V28



-157-

activity) are characteristic of this species. Those
upsurges are primarily due to rain, occurring during
the return to normal rain after an extended period of
drought or a sequence of gocd rains that link breeding
areas. Thus in the Sudan following the 1983-85 drought,
adequate rains in 1986 allowed for severe grasshopper
and locust activity.

The recent upsurge of locust and grasshoppers in
the Sudan began in 1985. A threat of major infestations
of desert locust in Sudan from the west was present in
1986, which resulted in swarm breeding late in the
sumer. Swarm breeding continued in 1987 on the Red Sea
coastal plains. Containment of these swarms was
generally accomplished, however, breeding on the
Eritrean coastal plain was not adequately contained.
Summer breeding in 1987 was noted in the west of Sudan
and adjacent parts of Chad. This was followed by a
second generation, which was larger and on a wide
scale. The major threat of dasert locust in 1988 to
Sudan will likely be from the west, as uncontrolled
swarms from neighboring countries enter the Sudan for
sumer breeding activities. In addition to the locust
infestations, Sudan suffered severely from grasshoppers
both in 1985 and even more in 1986. Decreased
infestation levels and damage was noted in 1987.

The Government of Sudan's PPD is charged with
locust and grasshopper control activities. During the
1986 locust upsurge, the PPD was unable to mount an
effective and rapid control program onice indications of
the potential locust outbreak were noted. Many reasons
can be stated for this, but the major fault lies in
PPD's lack of adequate amounts of rescurces, (i.e.
pesticides, vehicles, pesticide application equipment
and aircraft), trained personnel and adequate
communications between the field and headguarters.
Although the GOS made request for assistance to the
Desert Locust Control Organization for Eastern Africa
(DI.COFA) of which they are a pezmber, the response was
too little and tco late. DLOOEA's insufficient
operating funds and bureaucratic proccdures are noted
reasons for this problem. ‘

In 1966 the G0S made an international request
for assistance,this resulted in a wulti-donor emergency
locust control campaign. Principal financial donors to
this request were USAID, the Netherlands and the EEC,
Although this effort was not 100% successful, it did
provide that equipment and sufficient smounts of
insecticides were delivered to Sudan and were
distributed tc field stations to undertake the required
control measures. It also provided for continuous
monitoring by FAO consultants and through the campaign
steering comnittee members to ensure that the PPD
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continued to receive necessary technical and
administrative support to implement its programs.

Various assessments conducted during the
emergency campaigns in 1986 and 1987 revealed that the
efforts of PPD were continually hampered by unsafe
pesticide handling and storage, inappropriate pesticide
applicaticn practices, poor acoountability in the
distribution and movement of pesticides and substantial
stocks of outdated pesticides in PPD stores. Pesticides
often are hazardously stored, with substantial
container seepage on the ground. PPD pesticide stores
are in poor structural condition and are placed nearby
residential areas, creating serious threats to health
and safety of residents and workers.

The poor pzsticide safety and management in
PPD stores is exacerbated by the irrigated agricultural
sector which imports large quantities of cotton
pesticides each year, and passes on old, outdated, and
excess stocks to the PPD. The PPD is not in a position
to refuse any of these donations, as they receive very
little in the way of pesticides, being reliant on the
severely strained GOS annual budget. As a result, PPD
stores are often crammed full of old cotton
pesticides. The efforts of the World Bank to
rationalize pesticide management on the irrigated
schemes will contribute significantly to a reduction in
pesticide accumulation in the PPD stores.,

During February 1987, a multi-donor team
representing AID, the Netherlands and EEC developed a
strategy to support PPD's 1987 emergency needs and
medium term requirecuents through 1990. The main thrust
of the plan was to treat locust and grasshoppers
separately, with the former being the responsibility,
except in emergency, of a small locust unit within the
existing Locust and Grasshopper Section of PPD. The
plan proposes that, given the periocdic nature of major
infestations, actions taken during the next few years
are critical to both: 1) the containment of the current
emergency, and 2) the reinforczzment of Sudun's PPD to
cope with the leng-term contrcl and management of
pests. This plan is the basis for the Multi-donor
Mediun Tern Locust Control Project and centinued
emergency donor support to the PPD. The plan stipulates:

1. Building upon the control and survey activities (and
lessons learned) by Sudan and donors in the 1986
emergency program; and
. Expanding g:d enhanc1ng those activities in the next

few years in order to:
a). establish standards and criteria for determining

when and where to apply strategies for control
of the pests;

/ (//’09\
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'b). provide needed resources (technical,

financial, and material) for timely efficient

(and cost-effective) pest survey and control

activities, that fully take environmental

concerns into account; and
c). train and develop a Sudanese human resource base
that can help to reassert and, subsequently,
maintain control of the threat posed by locusts
and grasshoppers.
Based on this assessment and continued locust activity
in 1987, donors maintained emergency support for the
PPD through locust summer breeding season in 1987 to
mid-year 1988. Experts anticipated that, based on the
number of locusts that may have survived in various
areas, within and outside Sudan,the 1987 breeding
season would be even more severe than the 1986 season.
On the other hand, grasshopper infestation levels were
likely to decline somewb .t. Unless desert locust
control activities cont.nue to be organized quickly and
efficiently, Sudan could face a continuation, or even
an increase in the intensity of locust infestations in
the next few years.

The importance of locust control in Sudan is
well-recognized by international experts due to the
potential invasion area of the desert locust and
subsequent crop devastation posed within and beyond
Sudan's borders. Sudan is gradually reccvering from the
devastating drought and famine of 1983-85. Harvests in
1985 and 1986 were above average, with encouraging
signs that many traditional farmers were regaining
self-sufficiency in 1987, Furthermore, many donors are
supporting increased agricultural production through
research and introduction of improved varieties of
sorghum and millet. These trends and development
activities can only continue if the locust threat is
controlled, and optimally preveanted, for a plague of
locusts can easily destroy the hard work of farmers and
researchers alike.

4.2 Project Goals, Purpose and Output

The goal of the project is to contribute to
increased food availability by establishing the
institutional capacity of the GOS to effectively
implement locust and grasshopper control activities and
to maintain safe handling, storage and use of
pesticides. The purposes of the project are twofold:

1) to strengthen the capabilities of PPD to predict and
control locust and grasshopper outbreaks, and

2) to develop a structure within PPD for the safe
handling, storage and use of pesticides.

1L
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The objective of this project will be achieved
through the implementation of four discrete but
mutually reinforcing activities:

1. establishment of a core Locust Control Unit,
2. pesticide disposal

3. pesticide stores rehabilitation

4, stores stock control procedures improvement.

1. Fstablishment of a Core Locust Control Unit

The objective of this component is the creation
of a Core Locust Survey and Control Unit comprised of
highly trained and motivated PPD staff capable of
carrying out:

a., all locust surveys

b. ground control at times of minor activity

c. direction and supervision of both ground and aerial
locust control in periods of greater activity.

The creation of the unit will not involve the
recruitment of new personnel, but will entail the
reorganization of qualified personnel within PPD and
the Grasshopper and locust Section, specifically. The
unit will consist of a chief officer, information
officer, administrative officer, spray machinery
mechanic, an officer-in-charge for each of five field
bases, and five field officers.

The Unit will seek to accomplish the following
tasks, in addition to the survey and control of
locusts:

a. Develop and test methods of ground control and test
ground spray equipment.

b. Establish threshold levels justifying control of
grasshopper infestations in different crops at
various stages of plsnt and insect development.

c. Develop an improved local information service for
locust reporting both within Sudan and the
surrounding region. ~

d. Train regional entozologists and their technical
staff in fundomentals of locust control, in methods
of ground control and in the role of both the Unit
and Regicnal Staff during a major locust campaign.

e. Keep records of stocks and usage of all cquipaent
and supplies, especlally pesticide designated for
locust control.

f. Identify and use improved methods of ULV ground
contiol for both locusts and grasshoppers.

g. Incorporate the practice of proper methods of
pesticide application for both locusts and
grasshoppers, taking into account type of target

Je!
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v'f'ana.wbather conditions, and the need for the
application of an accurate arca dosage.

2. Pesticide Disposal

The project will finance the disposal of
large quantities of outdated pesticides and other
chemicals currently stocked in PPD pesticides stores.
Three methods have been identified as disposal options
within Sudan: incineration, ccment kilrn and landfill,
By project completion, all outdated pesticides in PPD
stores and contaminated earth should be properly
eliminated. This disposal will result in the clean-up
of contaminated storage areas and the surrounding
enviromment and the availability of additional storage
area in PPD stores. An additional outcome will be the
heightened awareness and participation by the
appropriate GOS ministries in the control of
pesticides in the Sudan.

An indirect but expected accomplishment under
this project component will be a follow on project by
the World Bank to clean up and destroy pesticide waste
on the irrigated agricultural schemes. A reduction in
pesticide imports by the schemes will have a spin-off
effect, reducing the amount of chemicals dumped on the
PPD stores.

3. Rehabilitation of Pesticide Stores

The project will finance the rehabilitation,
relocation or new construction of PPD pesticide stores
according to acceptable safety and health standards.
The creation of safe, properly located and constructed
storage facilities will result in reduced health risks
to workers and adjacent communities. This portion of
the project is being conducted by the Netherlands.

4, Improvement of Pesticide Stores Stock
ntrol Procedures .

The activities of this component will address
the inefficient and unsafe stock control practices
currently utilized by PPD. Through this cooponent an
inventory control system, which incorporates
procedures to ensure safe minimum stock levels, safe
handling, storage, distribution and accountability for
pesticides, will be introduced and incorporated into
PPD stores operations. This portion of the project.
will also be conducted by the Netherlands.

J
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End of Project Status: By project completion, the
ollowing conditions should exist within PPD:

- PPD will be implementing improved recession
surveys for desert locusts, especially during the
sumer months.

- PPD will be organized to mount quickly a large
locust campaign at short notice, using aerial ULV
pesticide spray methods.

- PPD will be utilizing improved labor intensive
ground control operations in times of upsurge.

- PPD will be utilizing a reduced quantity of liquid

pesticides in locust control through better
application methods.

- PPD will be effecting a reduction in cost of
locust control due to use of appropriate
pesticides and application rates.

- PPD will be implementing a cost-effective
grasshopper control system

- Pesticide application health risk will be reduced
to operators and bystanders.

- PPD staff will be correctly handling and storing
pesticides according to acceptable safety and
health standards

- PPD will be implementing a locust control program
at acceptable minimum stock levels.

- PPD will be maintaining safely located and
constructed pesticide stores.

4.3 Other Donoz Activities

The Medium Term Locust Control Project will
coordinate the assistance of three major donors,
AID,the Netherlands and EEC, who supported the 1986
and 1987 emergency programs. The project duration
is 1988 through 1991. The medium term assistance
will be in the form of continued technical
assistance, training, pesticide storage
rehabilitation, and supplies. The technical
assistance will concentrate en providing
practical,on-the-job training in locust control for
PPD's staff and improving PPD's management and
organization. ODA end the Canadian Government are
expected to provide financial support for discrete
commodities.

The project is an umbrella project for four
activities :

1) core locust control,

2) pesticide disposal,

3) pesticide stores rehabilitation and

4) pesticide stures stock procedures improvement.

/Z&
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The locust control component will be financed
multilaterally and implemented under the auspices of
FAO/Rome. Donors are expected to execute grant
agreements with FAO/Rome and the GOS for the executlion
of this activity. The pesticides disposal component
will be financed by AID and implemented by FAO under
the core locust control agreement. The remaining
activities will be financed and implemented bilaterally
through donor agreements with the GOS.

-Core Locust Control: $5.,915,000 (USAID, EEC,
Netherlands, ODA, Canadian grants to FAO)

-Pest%cide Disposal : $1,230,000 (USAID grant to
FAO

~Pesticide Stores Rehabilitation : $3,200,000
(Netherlands grant to GOS)

-Pesticide Stores Stock Procedures Improvement :
$300,000 (Netherlands grant to GOS)

PPD of the Ministry of Agriculture and Natural
Resources (MOANR) will be the principal implementing
agency for all activities, All technical assistance
(TA) personnel will operate under the directior of the
Director of PPD. A project steering committee comprised
of PPD, Ministry of Finance and Economic Planning
(MOFEP), MOANR, Relief and Rehabilitation Commission
(RRC), and the principal funding donors (EEC, USAID,
the Netherlands) and FAO will advise PPD on project
implementation and provide a forum for the discussion
and approval of workplans, budgets and technical
assistance.

PPD implemented the 1986 and 1987 emergency
campaigns ‘under close direction of the Locust Control
Steering Committee, which convened weckly. The Steering
Committee operated through a Task Force for the
preparation of terms of reference, budgets and
workplans. The task force was comprised of the FAO Team
Leader; the Head of the Locust Section, PPD; Royal
Netherlands Esbassy; USAID; and EEC.

The composition of the Task Force under the Medium
Term Project will be revised to include the Head of the
new Locust Control Unit of PPD, and medivm and short
term expatriate expert assistance to the project.

The Medium Term Project has been developed under

the close direction of the Steering Committee. Given
its intimate relationship with the project, the
Steering Committee (which will continue for the purpose
of the project) will maintain essentially the same
terms of reference as in the 1986 and 1987 emergency
programs. An additional role of the Steering Committee
will be to assist the PPD in requesting assistance from
the DLCOEA, which is to assist national locust control
uni ts during locust emergencies.



-164-
4.4 Analysis of Alternatives

There are five possible technical alternatives
~~ that AID considers for locust and grasshopper control.
They are as follows:

A. No action .

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

C. Biological control

D. Chemical control

E. Integrated pest management.

The L/G PEA (TAMS/CICP, 1988) deals in detail with
these alternatives. Their analysis of these
alternatives includes economic analysis; short, medium
and long term actions; environmental impact,
effectiveness and training and research requirements.
The alternative analysis concluded that:

The technical alternatives are theoretical rather
than actual. There are, at the present time, only two
alternatives - that of taking no action, or of mounting
a control effort using chemical controls. 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 Africa
grasshopper campaign of 1586, or more selective
spraying of carefully targeted cutbreak areas. The
latter presents the lass potentially harmful
environmental consequences, as well as being the more
cost-effective approach (L/G, TAMS/CICP, 1988),

This analysis well represents the Jituatlon in Sudan,
The alternative of 'No Action'" has three distinct
negative results; economical, political, and
envirommental. Judicial use of selected insecticides in
a well managed and technically sound program is the
clear action to be taken and will be addressed by this
EA.

Although biological control would be useful and
preferred in addition to the use of insecticides, at
the present time, the use of these agents has not
proven to be successful in desert locust control.
Research is currently under way in the form of a
regional project. As this procedure is refined and
when it is proven to be effective, it should be
incorporated into the project. The procedures would
then include a combination of chemical and biological
control methods to create a true integrated pest
management project.

/e
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4.4.1 Economical

Analysis done for the Project Paper indicates
that about 2,000,000km? in Sudan are potentially
susceptible to attack by desert locust. It is estimated
that, within this area, from 1 - 15% of the food crops
(which make up about 90% of total area cultivated in
Sudan and account for 80% of the value of all crops)
could be destroyed. A medium infestation could threaten
crops worth $20,000,000 in a season. Half of this
($9,000,000 - $10,000,000) could be saved by an
efficient control program. Savings in years of heavy
infestation would probably amount to $20,000,000 or
more in Sudan alone. When the locust problem is
considered on a regional basis, the results of the '"no
control" option may result in plague infestations and
the avoidable damage would be in the hundreds of
million dollars per year.

4,4,2 Political

USAID has been intimately involved in
locust/grasshopper control for many years. It has
established itself as a lead agency in these programs,
and is respected both by the host countries and the
other donors. To turn its back on this situation could
cause AID difficulties in programs not related to
locust/grasshopper.

The regional ramification of a "no action'
decision would also be widely feit. Control of locust
is not a single cruntry effort, as locusts know no
borders. For Sudan not to make an asserted attempt at
controlling the locust within its borders would
undoubtedly add to the control problem across that of
Northern Africa.

4.4.3 Enviroimental

From an environmental point of view, the
decision for USAID to not remain involved in
locust/grasshopper control could be devastating. USAID
has been the leader in the push to eliminate the use of
more toxic insecticides and initlate the use of less
toxic insecticides. For USAID to back out now could
allow for the re-entry of those banned insecticides
into control programs. As we look into the future at
the possibility of biological control and integrated
pest management, again USAID will be the leader. Thus
providing needed tecknology for the future control
measures used in these .ypes of progratis.

5
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g‘S.O Environment to be Affected

The Republic of Sudan_covers an area of
approximately 2,506,000km? in northeast Africa. The
country spans three major African ecological zones:
desert, semi-desert and savanna, The northern half of
Sudan is classified as arid to hyperarié by UNESCO
(1977). Most of the rest of the country ranges from
semiarid to subhumid in UNESCO's classification. Only
the southwest corner does not suffer from any
significant moisture deficit. Sudan has few highland
arcas, and most of these are found on the fringes of
the country. Several geopliysical regions are usually
distinguished, based on a combination of climatic zone
and topography. They includc:

1. Northern Desert region which is nearly uninhabited
except for the densely populated Nile Valley which
runs through it.

2. Plains include most of the country outside the
mountainous regions, the Nile Valley and the
northern desert region.

3, Mountains include Jebel Marra in Darfur (3,100m),
Mt. Kinyeti on the frontier with Uganda (3,200m),
the Red Sea Hills range from between 2,200 to
2,700m and Jabel An-Nuba (1,400m). The Red Sea
Hills are arid and inhospitable to human
settlement. The Jebel Marra and J. Nuba regions are
somewhat better watered and support sedentary
agricul ture.

4. The Suad swamp region of south Sudan is sometimes
distinguished separately, as is the Nile Valley.

S.1 Human Population

The population of Sudan is quite diverse, with
over 100 recognized languages. The population is
largely dependent on agriculture, and concentrated to a
large degree in the Nile Valley. There are also
relatively (by Sudanese standards) dense population
concentrations in Southern ¥ordofan, Western Darfur,
Scuthern Blue Nile and Northern Bahr E1 Ghazal.

- Population distribution is delimited approximately by
the northern limit of the 350mm rainfall ischyet, and
most probably soil type as well.

The total population is estimated at rbout 23
million people, with the vast majority dependent on
agriculture for their livelihood. There is a relatively
large transhumant population, with most of these groups
located in the Red Sea, Darfur,Kordofan and Blue Nile
regions. The Nile Valley, however, is the most
developed agricultural region in terms of
infrastructure, and depends largely on irrigation of
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- one type or another. The Central Region is given over
~ to vast irrigation schemes, including the infamous
Gezira scheme.

The Western regions, however, where traditional
agriculture is the dominant mode of production,
probably is responsible for about 50% of value added in
agriculture (Riley, 1983). The southern and northern
regions are culturally distinct from the Nile Valley
(Doornbos, 1983 and 1985; Akwoyer, 1985; and A/Rahman
Abakir, 1985). The Scuthern region is separated
geographically by the Sudd and the Bahr El Arab.

Beginning in 1983, armed conflict between
southern factions and the government in Khartoum has
essentially removed the southern Sudan from any
productive economic role in Sudanese society. The
rebels control vast areas of agricultural importance,
and have essentially put & stop to projects of
potential national economic importance, including oil
exploration and the Jonglei Canal, which was intended
to increase the flow of the Nile. The latter has become
an issue of some seriousness for Egypt.

5.2 Parks, Reserves and Sanctuaries

Sudan used to have eighteen protected areas for
wildlife (Cloudsley Thompson, 1973). These include
national parks where all human activities are
prohibited; game reserves for the protection of certain
animals and plants and sanctuaries for small mammals
but mainly for birds. Unfortunately, the present
legislation on wildlife and national parks (Wild Animal
Ordinance of 1935, amended 1986), is not adequate to
preserve what remains. Conservation in all protected
areas in Sudan is unsatisfactory and same gane reserves
and sanctuaries are no longer worthy of their names
because all game animals have disappeared from them and
their natural habitat has been destroyed (Nimir and
Hakim, 1979} All protected areas are administered by
the Wildlife and National Parks Conservation Forces,
Ministry of Interior. In the regions that are embraced
within the Locust Control Project are found two
?ationgl parks, two game reserves and three sanctuaries

Fig.1l).

5.2.1 Dinder National Park

The park lies 406km southeast from Khartoum,
near the Ethiopian border in the Blue Nile Province.
Established in 1935, it now covers an area of about
3,000 square miles. The park receives an annual
rainfall of 600-1000mm between June and November. The
Dinder and Rahad rivers flow bstween June and October.
Natural surface water is only found in sporadic pools
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in the river bed and in some mayas (wet meadows).
Most of the park seems to fall within the Acacia
seyal - Balanites savanna alternating with grassland
zone, The fauna of Dinder National Park is rich and
diversified. The following big mammals are now
present in the park (Hakim, 1984):

English Name Latin Name

1. Reedbuck Redunca redunca

2. Tiang Damaliscus korrigum
-3, Oribi Ourebia ourebi

4. Waterbuck ' - Robus defassa

5. Buffalo Syncerus caffer )

6. Warthog Phacochoerus aethiopicus

7. Roan antelope Hippotragus equinus

8. Giraffe ' Giraffa came=lopardalis

9. Gazelle Gazella rufifrons

10. Bushbuck . | Tragelaphus scriptus

11. Kudu e Tragelaphus strepsicerus

12, Baboon :-f} Papio anubis

13. Monkey ‘:: ’ Erythrocebus patas

14, Liom Panthera leo

15. Leopard | Panthera pardus

16, wild' dog Lycoon pictus
17. Hyena, spotted | Crocute crocuta
18. Hyena,striped Hyacna hyaena

Also present are the gray mongoose (Herpestres
ichneuman), porcupine (Hystrix sp.), severaE cat (Felis
serval), wild cat (Felis 1ibyca) and honey badger

crora capensis).

Dinder National Park is blessed with rich bird
life. Over 50 bird families are represented by more
than 200 species. Some of the most common birds that
can be seen in the park are (Hakim, 1984):-
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English Name Latin Name

1. Ostrich Struthio camelus

2, Bustard ~ Ardeotis kori

3. Guinea-fowl Mumida meliagris
. 4"." Marabou stork Leptoptilos crumeniferus
'.5'.‘ ‘SI;dan dioch o Quelea quelea
64 ’»Saddle-bill sforli Ephippiorhynchus senegalensi
7. Carmine bee-cater Merops nubicus

8 Crowned crane Balearica pevonina

9. Piod Kingfisher Ceryle 1udis

10. African fish eagle Cuncuma vocifer

5.2.2 Radom National Park

This park lies on the southwestern corner of

Southern Darfur Province on the boundary with Bahr El Ghazal

Province. It is a rocently established national

perk with elephants, giraffes, buffaloes, lioms,
lecpards, *hyenss, tutoons, ostriches and others. This
park is not likelv o be affected by the Locust Control
Compaiign.

§.2.3 Tokar Game Reserve

Mot far frew the Red Sea, the Reserve was
asteblished in 1835 for the protection of flora and
fauna, Thore is litile information abcut it. Its area
is repericd to vary between 12,500 and 650,000ha. Ibex,

a few pszciies, roan antelope, greater kudu and leopard were

reportad in LS MAB {1981),

73
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5.2.4 Rahad Game Reserve

The reserve was established in 1939 as a buffer
area for the Dinder National Park, to house flocks of
the soemmering gazelles in their northward rainy season
seasonal migration. From 1960 onwards farmers from
spontaneous villages along the river trespassed the
reserve leading to a further assault on the remaining
land by Gedaref farmers. The actual area is not known
but the figure of 12,500ha has been reported. This is
the only place in Kassala province where lions are
still to be seen during the rainy season and where tree
monkeys are still present with few stray soemmering
gazellzs and reedbucks (Younis and Abdella, 1987).

5.2.5 Sanctuaries

There are three sanctua:ies in northern Sudan:
Arkawit-Sinkat Sanctuary in the Red Sea Province,
Sabaloga Sanctuary in Khartoum Province and Khartoum
Bird Sanctuary. However, the status of game protection
in these sanctuaries is little better than for reserves
and little information is available about their
wildlife. The wild sheep (Ammotragus lervia) and ibex
(Capra ibex), for the protection of which the Sabaloga
Sanctuary was established, are believed to no longer
exist.

Also, game animals are found cutslde these
protected areas. In the Red Sea Hills in particular
Dorcas gazelle and ostrich are reported along the Red
Sea Coastal Plains where swarm breeding was reported to
have continued during the spring of 1987. Breeding on a
substantial scale was expected to take place on the
same area in the winter/spring of 87/88 and much of the
interm of summer 1988. It seems, therefore, that the
Eastern Region,and specially the Red Sea Coastal
Plains, will be the theatre of major Locust/Grasshopper
Control Operations.

5.3 Rare, Endangered and Migratory Specles

A pumber of species have been listed by the IUCN
Red Data Books (1978?eas being either vulnerable or
endangered. Fram this and another list (Younis, pers.
comn. ) the following species are considered

endangered. (Animals in southern Sudan are not
included):
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Migratory Species

In the Dinder National Park, same of the larger

animals migrate to wet season habitats beyond the
boundaries of the park. The migratory species include:

1,
2,
3.
4.
5.

Tiang |
Roan antelope
Giraffe
Ostrich
Singa.gazelle
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Migratory Birds

There are over 900 species of birds in Sudan,
both resident and migratory. Some areas, especially in
the eastern region of Sudan which have witnessed locust
incidents, are routes for migratory birds, while other
areas as breeding sites. The species of birds which
occur in the breeding or migrating areas of desert
locust and which are considered to be rare and
endangered are :

1. White stork

2. Peregrine falcon

3. North bald-headed ibis
4, Bustard

5. Nubian vulture

5.4 Agricultural Rescurces

Sudan is overwhelmingly dependent on
agriculture. While estimates are both vague and
varying, it is safe to estimate that at least 90% of
exports come from the agricultural sector, and that
about 85% of the population is engaged in some form of
agricultural production. According to MOANR figures,
there are some 14 million feddans (1 feddan = 1,03
acres) or 5.7 million hectares under agricultural
production (Zshlan, 1985 and D'Silva, 1985).

The agricultural sector is divided into four
sub-sectgrs:

a. irrigated schemes
b. Rainfed mechanized
c. rainfed traditional
d. pastoralists

The first will not te dealt with here, as they are
virtually autonamous entities within the agricultural
sector.

/
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" 5.4.1 The Mechanized Rainfed,Sector

‘ Beginning in the 1960's, the government made
available land and other inputs to 'werchant farmers'.
Varying in size between 1500 and 5,000 feddans, these
plots are largely allocated to the production of
sorghum, sesame and cotton. They are concentrated to a
large degree in the Eastern Region, Southern Blue Nile
and South Xordofan. There is very little control over
land usage patterns, however, and the general practice
is to farm the land (after clearing) for about five
years, until yields fall, and then to request a new
plot. Ford, Riley and others have shown that this is
tantamount to '"'soil mining'. Evidence gathered by
USAID's BNIADP, however, has shown that this mining is
probably related to the use of the wide-level disc
plough, with a shallow ploughing depth, which causes a
hardpan to form and subsequent problems with mineral
buildup and water retention. There is also a serious
problem with striga, a sorghum parasite. The abundance
of land makes 1t more economical to merely get a new
plot than to adopt proper agronamic practices. There
are a number of unregistered farms (known as the
undemarcated areas) in Sudan, so total production
figures are unreliable.

5.4.2 The Rainfed Traditional Sector

There is virtually no accurate information about
this sector, but it is a major contributor to the
economy. Estimates of contribution are as high as 50%
of the total value added in agriculture, but it is
virtually impossible to estimate the economic returns
to subsistence agriculture. This sub-sector, however,
provides a living for the majority of Sudamese
farmers. There is an enormous gmount of production,
and an active market for the food produced. Most
subsistence farmers live in Darfur and Xordofan, away
from the riverine regions. There gre few '‘modern
inputs into this sector.

Many farmers depend on an informal credit system
known as "'sheil" for their operating capital. Like many
risk-averse farpers all over the world, they are both
urwilling, and unable, to invest in constant capital
inputs. Farm size is delimited by available family
labor to a large extent, and often constrained as well
by the necessity of resorting to wage labor on the
irrigated schemes.

There is an informal system of labor-sharing,
through work parties known as nafir, but the relative
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~ importance of this is little studied. Suffice it to say
that the traditional rainfed sector is the backbone of
the Sudanese economy.

5.4.3 Pastoralists

While this is an important sector of the
economy, it is totally neglected for a variety of
reasons. The exact nature of the contribution of the
livestock sector is, frankly, unknown. The major reason
for this is the umsettled mature of the transhumant
activity. Another is the fact that livestock represents
savings (i.e. deferred consumption) so that take-off
rates are generally low. They are probably not as low as
generally estimated, however.

In a somewhat perverse adaptation of the
"fungibility factor' applying to agricultural inputs,
livestock are smuggled into Ethiopia and to the Gulf
States in unknown quantities. The Tchadian border is
completely rorous. A major impact on the pastoralist
population has been the event of the mechanized schemes,
which have disrupted traditional transhusant routes, and
have, in the past, led to a great deal of friction
between the scheme owners and pastoralists.

6.0 Enviromm.i:tal Assesszent of Action

This assessment meets the format and content as
defined in 22CFR 216.3 (b)(1) (AID, 1980). As stated
prior in Section 2.2 of the document, the majority of
the technical background for this assessment was done
and reported in L/G PEA (TAMS/CICP 1988). Basic research
on environmental effects and efficiency of this type of
action has been initiated in field testing programs
(Dynamac, 1985 Mali). Results of thesc reports will not
be repeated in this doament, rather references made to
the reader for more detail. .pa

6.1 Selecticn of Insecticides for Locust/
Grasshopper Coatrol

6.1.1 U.S.EPA Registration Status of
Selected Insecticides and Rgcnmmenaaflons of the L/G PEA

There is currently a USAID regional research
project in progress to evaluate the efficiency and
environmental impact of various insecticides in a
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" locust and grasshopper control program. The first of
these trials was conducted by Dynamac in Mali on the
Senegalese grasshopper Oedaleus sene alensis and
reported in 1988. The second trial, again by Dynamac,
was in Sudan in the spring of 1988, The efficacy

portion of this trial was not conducted due to lack of
sufficient locust to conduct & scientific trial,
however, the environmental impact portion was

completed. .'zsults of this trial were not available at
the time of this writing. Fight insecticides were
selected for inclusion in these trials. The basis for
selection of these insecticides was USAID's policy that
any insecticide financed with USAID's funds for locust and/or
grasshopper control must meet the following requirements:

1. US EPA registered

2. Established tolerance for at least one food crop (40
CFR 80), or meet the established daily intake level
and maximum residue level recommended by the Joint Meeting
on Pesticide Residues to the FAO/WHO Codex Coemittee on
Pesticide Residues.

In consideration of the above stated guidelines,
this assessment also takes into account the potential
environmental impacts and efficacy as determined by
literature reviews. The insecticides therefore chosen
are listed below acrording to class.

ORGANOPHOSPHATES CARBANATES PYRETHROIDS
Malathion Carbaryl Iaﬂ)da-cytraloﬂnrine
Feni trothion Bendiocard Tralomethrin
Chlorpyrifos Propoxur

Diazinon

These eight insecticides were included in the
review in the L/G PEA (TAMS/CICP, 1988). All were
found, through the literature to be considered
efficaceous toward locust or grassheppers or both, The
differences in the cumpounds lies in their effect on
the environment, specifically, non-target organisms.

) 715) N
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The following table gives the relative toxicity to ‘
select non-target groups which are of importance in the

CHAMICAL BIRDS MAMMALS FISH INVERTE;;&&ES
Malathion M ML L

Feni trothion | ;#;; | i;f H
Chlorpyri tos f ; ‘hfl  ﬁ;ﬁ' iiﬁ;;
Diazinon ‘Mfﬁi L L Ml? iﬁ?*
Carbaryl Lff ;Ff, 'iif‘ :t@;w
Bendiocarb M M M : M
Lambda-cytralothrinel Hu »{if; ;:3' 
Tralome thrin L L . H H g

L = Low; M = Medium; H = High

As the above table indicates, in different
environmentally sensitive areas, one or more of the
insecticides would have an advantage. These properties
should be taken into consideration uhen selecting the
insecticide to be used. As has been stated, Fenitrothion
is aurrently the insecticide of choice in Sudan, primarily
because of good results and femiliarity with the product.
Homever, as can be seen in the table cbove, Fenitrothion
is highly toxic te birds and aquatic invertebrates.
Testing programs designed into the project will
incorporate less toxic inseticides, such as carbaryl and
malathion. Fenltrothion should not be used in areas wvhere
aquatic invertebrates and birds are 1likely to be
endandered. Provisions for determining these areas have
been made by the incorporation of an environmental
monitoring specialist as outlined in Appendix A.
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© 6.1.2. Field Testing

As stated in Section 6.1.1. of this E.A.,
current field testing is in progress. Three tests will
be referred to specifically in this section, those
being the two Dynamac trials and a trial conducted by
Pinto 1988 which was funded by FAO.

The first Dynamac trial, conducted in 1987 and
reported in 1988 against Senegalese grasshopper took place
in Mali. Results of this trial indicated good efficacy of
all eight insecticides against the target. The effects of
the insecticides against beneficial and non-target
organisms was inconclusive due to high variability within
the test data. No impact was obscrved on birds, mammal or
reptiles. Although the residue analysis was incomplete,
the data suggested that single application at the dosage
applied resulted in rapid decomposition of the
insecticides.

The second trial by Dynamac was conducted in
1988 and the results are not available as of this writing.
However, the trial, which was designed as an efficacy and
enviromnental impact study, will only produce information
on the environmental aspect, due to the lack of sufficient
populations of desert locust to conduct an efficacy trial.

Pinto et al, 1988 trial performed on
envirommental assessment of Fenitrothion use in the Sudan
locust and grasshopper control progiaiz. The trial was
designed to evaluate efficacy toward desert locust,
environmental impact and residues. The results of the
trial indicated thet fenitrothion applied at the
recommended dosage was efficaceous in controlling desert
locust. Significant effects in both nuzmbers of and species
composition of non-target organisms was recorded. Also,
some minor phytotoxicity to sorghum was noted.

For the purposes of field testing within the
project, for locust control, approximately one ton of the
correct formulation of promising ULV insecticides will be
obtained and field tested as opporamities occur. The
tests are likely to take the form of well monitored
applications carried out under operational conditions.

6.1.3. Selection of Pesticides for S:dan
Program

The current inventory of usable insecticide for
L/G control in the Sudan consists of approximately 70,0001
of Fenitrothion 96 ULV, 100,0001 of Fenitrothion E.C. and
50 tons of Proxpur and Bendiocarb dust. In the recent
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past, Fenitrothion has been the procuc”. of choice for
locust control in Sudan and has give:. acceptable results.
Dusts and baits, containing Proxpur and Bendiocarb have
dominated the grasshopper control programs. These
compounds will continue to be used. Insecticide: such as
Malathion and Carbaryl, and the synthetic pyrethroids
should be introduced so that experience can be gained in
their use and handling. Prescription use of these
products around sensitive aress should also be utilized to
minimize adverse environmental effects.

The L/G PEA (TAMS, 1988) analyzed the use of
insecticide fram the chlorinated hydrocarbon group,
dieldrin and lindane in particular, and recommended
against their use under any circumstances. Due to the high
persisten:e of these chemicals in the environment and the
risk associated with their demonstrated accumulation in
the adipose tissue of many animals, including human, most
of the chlorinated hydrocarbons pesticides have been
halted in most industrial countries. In the current L/G
campaign in Africa and the Near East, AID has stipulated
as a matter of policy that it will not participate in, or
otherwise provide assistance to, any locust control
program in which chlorinated hydrocarbons such as
dieldrin, BHC or lindane are being used, whatever their
source,

6.2 Integrated Pest Kanagement (IPM)

Integrated pest management is a term used to
refer to the judicious use of the available pest control
measures with the cbjective of aciiieving the most
effective, economically justified, ~nvironmentally sound
and sociologically acceptable programs of pest population
management. By necessity it involves an integrated
application of chemical, non-chemical and biological
pethods; and requires proper understanding of ecological
and climatic factors influencing pest occurrence and
distribution.

" L/G PEA (TAMS/CICP, 1988) cover all the basic
background jnformation related to IPM and therefore
reference must be made to this document vhenever such
information is needed.

There are several exemples of successful IM
programs for a mumber of crop pusts. However fnr locusts
and grasshoppers no such program has so far bosn developed
and 2 long time will probably pass before one is made
availablec.

Successful IPM programs depend very mich on the
availability of basic biological and ecological data on
the key pest as well as on the characteristics of the main

]
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components of its ecosystem. At present such information
on grasshoppers and locusts in Africa, Asia and the Middle
East is lacking and research is needed to avail it, It
must be realized that IPM systems are location-spec€ic
and so, data generated in oie geographic area may not be
of much use for constructing an IPM model for another,
hence the cost of research for developing IPM programs for
locusts and grasshoppers is prohibitive. In addition, even
if an effective IPM system is developed in a certain
region, there is still a need for extensive and intensive
extension work to convince farmers and others of the
necessity to continue to adopt certain pest control
practices in the absence of grasshopper and locust
infestations.

6.3 Application Mzthods and Equipment

A progressive movement toward ULV application
for locust and grasshopper control will be made, as this
is the most appropriate formulation for either ground or
aerial control. Advances in the technology of baits for
grasshopper control will be incorporated into the project
as they develop.

6.3.1., Aerial

All aeriel application will utilize Micronair
(and similar) rotary atomizers. These have proven to give
the most appropriate spectrum of droplet size of the
available equirment. This droplet size of approximately
100 microns has proven to give good control of the target
pest and accurate deposition to the target area. In flight
flow regulators and flow meters will be required in all
aircraft, allowing the pilot to monitor his application
rate on a continuous basis. All applications will be under
the direct supervision of a Locust Unit Officer or in the
case of an upsuige, a trained second officer. These
persons will be required to cozplete training courses,
conducted by FAO staff and on-the-job training. Swath
spacing and emission rate will be poni tored by the field
and base ground crew to ensure that the recoznended use
dosage is being achieved. To ensure effective control,
application will be carried out only vhen climatic
conditions permit accurate deposition of the ins~cticide
on the target area. These being steady winds of LYetieen 5
and 10 mph and ground to air temperature relation, vhich
allows for the insecticide to go down.
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'6.3.2 Ground

A move toward standardization of vehicle mounted
ground equipment will be initiated. This equipment wili
utilize either spinning disc or spinning cages, to ensure
correct droplet size and accurate target application.
Similar to aerial, all applications will be under direc
supervisicn of the Locust Unit Officer or Second officers.
These systems are the safesi and most efficient method of
ground application, allowing the least exposure possible
to the applicator. A small reserve of knapsack sprayers
and Microulvas will be retained for EC and ULV
applicatici, respectively, in crops.

Daily insnection and maintenance during the
program operation will ensure that the equipment is
functioning properly and accurately. This will be
coordinated by the Spray Machinery Officer, who is
identified in the project cutline.

6.4 Acute and Lohg-Teru Envircomental and
Toxicologlcal Hazarde

The L/G PEA (TAMS/CICP, 1988) drew a detailed
analysis of the acute and long-term risk to both the
environment and the public and occupational exposure to
the insecticide selected for AID-funded locust control.
The primary insecticide that will be used in the Sudan
locust control pirogram will initially be Fenitrothion
ULV. Fenitrothion ULV is moderately toxic to humane.
Other insecticides will be utilized on a limited basi. at
first and will be expanded as experience is gained in
their usz., The selection of the chemical to be used in a
specific area must take into account the efficacy toward
the stage of locust being controlled, the physical
condition of the area to be treated and the environmental
consequences o: the treatment. As cach insecticide has
advantages and disedvantages in each of these areas, a
prescription contrel method must be instituted.

in the FAO Plan of Operation there is a budget
of $10,000 per year for procurement of safety equipment
for these individuals.

No long term envircnmental hazards are
anticipated. Careful training of workers, periodicel
moni toring of operation as detailed in Section 8.0, and
rehabilitation of stores and store procedures should
reduce as much as possible the chance for spills or
misi:aps which could cause a ccnicentrated contaminated
area. Project operation will take into consideration the
situations outlined in Section £.0 as they relate to long
term environmental effects.
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6.5 Efficacy of Selected Insecticides:
o for L/G Control

The efficiency of insecticides that could
possibly be used in this multi-donor project where
USAID is not considered a minor donor, is described in
detail in the L/G PEA (TAM CICP, 1988). This
information was compiled from various research trials
and control operations conducted in previous years.
Much more information is needed and is the subject of
the ongoing AID locust control insecticide field
testing project. These trials will be similar to that
conducted against the senegalese grasshopper by Dynamac
in 1987 in Mali, and that attempted by Dynamac in 1988
in Sudan for control of desert locust.

Although research field trials conducted against
L/G outside of Africa cannot be directly correlated
with what results would be expected in Africa, and
specifically Sudan, those results could be used as a
starting point for future incountry and incontinent
research.

6.6 Effect of Selected Insecticides on Non-Target
Organisms ‘and the Natural Environment

The L/G PEA (TAMS CICP, 1988) contains a
comprehensive review of the different pesticides used
in Africa (both for L/G and other pests), and the
possible short and long term environmental consequences
of L/G pesticides use. The TAMS/CICP Report should be
taken as a guidelin: for assessment and mitigation of
the efiects of the chosen L/G insecticides on non-
target organisms and the enviromment in general. Based
on that, this Sudansse EA advocates the inclusion of a
sound moni toring program component as part of the Core
Locust Control Project. The monitoring program would
include pre- and post-treatment assessment for each
locust coatrol campaign (Sec. 8.0).

The EA of the Morocco Locust Control Project
(1988) has drawn the attention to the possible
interaction of locust control insecticides with public
(vector control) insecticide application programs. This
is an area of important concern in Sudan as
insecticides are used to combat disease vectors
especially those transmitting malaria. Mosquitoes in °
areas where locust spraying is applied could build up
resistance to other chemicals used in their control.
However, as most of the areas subject to locust
infestation are arid, there should be no concern of
increased mosquito resistance except in irrigated
schiemes such ac the Gezira in Central Sudan.
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k6.7 Gg:(iltions Under Which Insecticides are to be

A general description of Sudan's natural and
human environment was provided in Sec. 5.0. Sudan is a
preferred breeding area for the desert locust. locusts
and grasshoppers have plagued all of the Sudan with the
exception of the southern region which lies below 100N,
For this reason, the environmental Assessment will
exclude the Southern Provinces of Bahr El1 Ghuzal, Al
Bohayrat (the Lakes), Upper Nile, Jonglei, Western Equatoria
and Eastern Equatoria. .
Rainfall averages less than 25me annually in the
northermmost part of the country and generally
increases toward the south, averaging 200mm annually
around khartoum, and 800zm on the northern fringes of
the swamps. The southern borderlands receive over
1,400mm annually. The rainy season lasts from April to
October in the south, decreasing both in length and
reliability toward the north.
Natural vegetation in the Sudan may be divided
into five main zones - desert, semi-desert,savanna, mountain
scrub and swamps. The zones which lie within
the L/G region and, therefore, will undergo control
treatment, are the desert, semi-desert, part of the savannah
ard three of the montane areas.

Desert Zone (located north of 179N and excluding the
Red Sea Hi1ls). Annual rainfall is less than 50mm.
There is no vegetation Lisre except for what could be
found in Bayuda and Atbai deserts. A few ephemeral
herbs and grasses grow after the scanty rain.

Semi-Desert Zone (located between 149 - 170N, including
a s). The vegetation is mainly arnual or
perennial grasses and herbs with or without woody
vegetation. This zone is divided into five sub-zones
according to the dominant species or type of soil.

1. Acacia tortilis - Maerua crassifolia Desert Scrub,
found mainly in the east.

2. Acacia pellifera - Comiphora Desert Scrub, found
m2inly in the west.

3.Semi -Desert Grasslond on sand (in the west), a
vegetation of mixed grasses and herbs alternating
with Acacie - Cusmiphora desert scrub plus a few
trees along ‘'Khor" beds and drainage.

4. Semi-Desert Grassland on clay (in the east), a
vegetation of mixed gr.:ses and herbs with trees ,
along water courses. lne Butana which lies between
the Blue Nile and Atbera, is a typical area.

5. Acacia glancophylla - A. ctabaica Desert Scrub,
found Iﬁ the &5 Sea Hills.
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Woodland Savanna Zone (monsoon rainfall 300-1500mm).
Here, because of the presence of tall grass, fire plays
an important role in determining the climax

vegetation. Most of the plants are fire resistant and
the vegetation is of mixed grass and bushes with or
without trees depending on the amount of rain. Trees
found in the first type are wainly acacias with other
species like Commiphora africana, Bosica senegalensis,
Balanites aegyptiaca, A. testula, A, senegal, and mixed
declduous moﬁ?ﬁﬂs. g inta and Savanna
is a vegetation of mixed deciduous woodland of
Anogeissua - Khaya senegalensis and lsoberlinia.
Montane Zone In this zore only the Red Sea Fills with
Juniperus procers (confined to Korora Hills) and Olea
chrysophylla on Jebel Elba; and Jebel Marra with 1is
open grassland and areas dominated bv Olea laperrini
lie within the Locust Control operation boundaries.

Surface Water Potential evapotranspiration greatly
exceeds rainfall throughout Sudan except in the extreme
south. Accordingly, neariy all of Sudan suffers an
annual water deficit, and the perennial surface water
originates outside the country. The Nile and its
tributaries are the most prominent surface water
feature of the Sudan, and the majority of the country
lies within the Nile drainage basin (Fig. 1). The Nile
has two main tributaries, the White and Blue Niles.
Within the Locust Control Project a mmber of
tributaries are found. The Blue Nile receives two
tributaries before it reaches Khartoum. The Dinder
which flows mostly from June to Decexber and the Rahad
which fiows from June through November. The Blue and
White Niles meet at Khartoum to form the River Nile
which flows northwards for 325km before it meets with
its last tributary, Atbara River vhich flows from June
to December only.

A number of seasonal waterocourses do not drain
into the Nile. Some of the most motsble are the Gash,
Baraka and some in Darfur, In Jebel Marra region of
DParfur a nuzber of seasonally flowing wadis fan out in
all directions from the highlands. Other wadis are
scattered all over the country. Mamy agricultural
schemes are irrigated from these rivers through
intensive canalization systems. Some of the canals are
designed to drain excess water from the farm (Hawasha)
back to the river. Examples of these schemes include
the Gezira, Managil, Rahad, Guneid, Sennar, fed from
the Blue Nile, Kennana on the ihite Nile and Khashm Al-
Girba on Atbara River.

Groundwater In general, the Mubian Formation is the
best aquifer in Sudan. Recharging in the west is
thought to come from Ennedia (in Chad) and Darfur
highlands. In the east, infiltration from the Nile is

/ 5/7/&
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mainly responsible for recharge, The Um Ruwaba
Formation in the southern half of Sudan also contains
significant storage. The Gerira Formation is the major
aquifer in the Gezira. Other water resources include :
1. Haffirs (natural or excavated)
2, Natural lakes
a. non-volcanic like Kielak in Kordofan and Kundi in
Darfur
b. volcanic like Marra and Malha in Darfur.
3. Man-made lakes, e.g. L. Nubia in northern Sudan and
the lakes behind Sennar and Roseires Dems.

6.8 Availability and Effectiveness of Other
Insecticides and/or Non-Chemical Msasures

Dieldrin which used to be the main pesticide
sprayed for control of desert locust and BHC the main
component for baits and dusts against hopper bands and
grasshoppers are no laonger permitted for such uses
because of their adverse environmental impact. Locusts
and grasshoppers are now controlled primarily by sprays
containing fenitrothion, diazinon, malathicn and
carbaryl and they are dusted or treated with baits
containing either bendiocarb or propoxur and sametimes
carbaryl dust.

These pesticides appear to provide satisfactory
control of the target species when the correct dosage
rate is correctly applied. However, becruse of their
relatively short persistence in hot climates, and their
relatively slow action, they may not be ideal for the
control of mobiie targets such as single bands or
SWarms.

To enhance the efficiency of these insecticides,
the possibility of arplying them in mixtures containing
synthetic pyrethroids rmust be ronsidered. Synthetic
pyrethroids act relatively quickly, and rapidly
imobilize the target after ‘reatment. Although
recovury fram their action is fast, by the time
recovery commences the slowsr ecting comporent in the
mixture will be expected to take over and lead to the
end point.

Some such mixtares were tested against the brown
locust in Botswana and foumd to give satisfactory
kill., Similar tests must be conducted against the
desert locust and the inpor 'ant specices of
grasshoppers, and careful assessment of the
envi~omental impact of these mixtures should also be
performed.

Research %o investigate the cffect of mixtures
containing these insecticides and a growth regulator
such as DIMILIN on management of 1nacusts and
grasshopper populations must be supportsd. DIMILIN i3
expected to interfere with molting of rymphs thus

4%
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" killing them which avoid to tolerate insecticidal
action. .

. 6.9 Abllity of GOS to Regulate or Control the
- Destruction, Storage, Use and Disposal of Selected
. Insecticides

At the present time and under the current
circumstances, the GOS, PPD is not capable of any of
the previously mentloned tasks, as they relate to
conducting a sound L/G control program or as they
relate to the safety of the employses or the general
public. In fact, the Medium Term Locust Control Project
is a result of this exact situation.

This multi-donor project is an umbrel'a project
for four activities :

1. core locust control

2. pesticide disposal

3. pesticide stores rehabilitation

4, pesticide stores stock procedure improvement.

If the goals of this tliree year project are met, the
GOS, PPD should be in a position to adequately handle
the L/G control program as well as ensure the safe
destruction, storage and disposal of the insecticide
involved in the control of L/G.

In the past, the PPD has been a "dumping ground”
for unwanted and unused pesticides fram other
agricultural sectors within Sudan, i.e. Sudan Gezira
Board apd Rahad Corporation. These organizations are
large agricultural schemes that are primarily involved
in the production of food and fiber product for
internal country consuzption and export. These schemes
in fact account for the vast majority of pesticide use
in the Sudan. Primarily due to lick of budget within
PPD for the purchase of insecticides, they have
accepted unused. pesticide froa the schemes, most of
which are either unusable due to physical state or not
the correct pesticide for the control programs which
PPD is charged with conducting. The lorld Bank has
undertaken a project to improve the pesticide use
programs in these schemes, and disposal of old and
unusable pesticides. By estimating this influx of pm-
usable pesticide into the PPD system, the control nd
maintenance of pesticide inventories will be much more
manageable.

As outlined in Section 2,3, the (0S has only one
law which deals with pesticides, 'The Pesticide Act of
1974",

/57"
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6.10 Provisions for Training Applicators and
' Users of Selected Insecticides

Training of the staff of the project will be
accomplished through utiiization of FAO Technical
Assistance Staff. This on-the-job training will involve
the entire technical stz€f, from the professionals on
through to the technicians. Training will involve all
aspects of the control program. The Sudanese
professionals within the Locust Unit will btz expected
to assist in the training of the technicians in the
safe use and handling of the insecticides.

Periodic monitoring of safety practices will te
carried out, as described in Section 8.0. The group
most vulnerable to unsafe use of pesticide and at
greatest risk of exposure is the handlers, loaders,
applicators and pilots. Particular attention must be
paid to this group. Training, supervision and
moni toring must be coordinated to ensure that proper
procedures for handling the insecticides and proper use
of protective equipment is used. Provisions arc made
within the FAO plan of operations for protective
equipment and training. In addition, monitoring of
health and safety procedures will be carried out by the
Technical Assistance Specialist identified in Section
8.1 and Appendix B.

b.11 Provisions for Monitoring the Use and
Effectiveness of the Selected Insecticides

Monitoring of the environmental and
health/safety aspects of the program are described in
various other sections: 6.9, 6.10, 8.0.

i Post treatment evaluations for efficacy are a
vital part of any control program. These evaluations
must be designed in relationship i~ the insecticide
used, i.c. speed of kill, Evaluations of this type
should he carried out under the supervision of the
field officer in charge of the program. Proper methods
of evaluation for efficacy will be an important
componen’, of the Training Program. The field officer
short courses, conducted by the FAO technical staff,
will include methods for evaluation of treatment
programs for efficacy. This evaluation should be
designed to be simple and fast, yet accurate, therefore
not detracting fram the control campaign.
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2.0 Envirommental Impact of Action

A detailed technical analysis of the full range
of potential envirommental impacts of
locust/grasshopper control programs, which are
insecticide based is presented in the L/G PEA .
(TAMS/CICP, 1988) and will not be repeated here. Sudan
does however have specific situations which will be

discussed in ‘he following text. o

7.1 Adverse Envirommental Effects

It is a known consequence of both aerial and
ground locust and grasshopper control programs that a
significant decrease in non-target organisms will be
noted. In particular a decrease in predators, and
parasites, pollinators and other insect life. Certain
insecticides are known to be more or less toxic to
other life forms. For instance, fenitrothion is
considered highly toxic to avian life, while the
toxicity of carbaryl to this is low. (Sec. 6.1.1.). The
more sensitive areas in the Sudan have been described
in Section 5.0. Therefore, in these areas careful
planning and execution of a needed control program must
be carried out. Biological monitoring of the control
programs, as outlined in Section 8.0 will alert the
project to adverse environmental effects, This
information when combined with previous (Dynamac Mali
1988, Sudan 1988) and future environmental studies will
allow for continuous fine tuning of locust and
grasshopper control progroms as they relate to adverse
envirommental eftects.

7.2 Rolationship Betwoen Short Term Impacts and
' Long Term Benefits

The L/G PEA (TAMS CICP, 1988) analyses the risks
and benefits, both short and long term, associated with
locust control programs. The long term benefits of this
Modium Term Locust Control Progrem will be realized
through Sudan's ability to react to vhatever the
current locust situation may be, ranging from recession
to upsurge to plague.

According to analyses conducted for the Project
Paper, long term monetary benefits to Sudan alone may
range from $4,000,000 to 18,000,000 per year in savings
in crop loss. Discounted returns (IRR%) are also



-188-

impressive, ranging from 50% to 200% depending on degree
of infestation end efficiency of control. If a locust
plague is avoided or ameliorated by control efforts,
savings could amount to hundreds of millions of dollars
over the entire region, to say nothing of the prevention
of hunger and misery brought on by food shortage.

The adverse short term iwpacts, such as effects
on non-target organisms and risks of accidents, which
will undoubtedly occur in a campaign of this magnitude,
will be greatly outweighed by the benefits if there is
indeed a serious threat, and if the campaign is waged
with a reasonable degree of professionalism.

8.0 Mitigation of Environmental Impacts

There is a vast literature on the prevention and

mi tigation of environmental impacts of the handling and
use of pesticides in general and locust and grasshopper
control insecticides in particular. Much of this has
been reviewed and analyzed in the context of locust
control in Africa and is presented in the L/G PEA (TAMS
CICP, 1988). In addition, AID's current L/G insecticide
field testing programs is yielding directly relesant
information on impacts of specific insecticides and how
to minimize them. This section provides guidance on
specific envirommental and safety mitigative actions

ich are considered necessary for the Core Locust
Control Component of the Sudan Medium Term Llocust
Control Program in particular,

8.1 BEnvirommental, Health and Safety Monitoring

Based on the observations made and the data
collected during the preparation of this EA, several
mitigation actions have been identified. In particular
these include: _

1. Monitoring program for pesticide residue levels in
plant tissue, water and soil as a result of a control
operation

2.Mnitoring of the effects of the control operation
on non-target organisms

3.Mnitoring of workers, prirarily loaders, handlers,
applicators and pilots working with the insecticides
for safety practices and any change in cholinesterase
levels which may result from overexposure to known
cholinesterase inhibitors such as Fenitrothion,
Malathion and Carbaryl.

/O
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'8.1.1. Environmental Monitoring (Residue)

Pesticide residue levels in the treatment areas
will be monitored on a time scale, similar to that
method used by Dynamac in the region testing program.
Pre-treatment samples of vegetation, soil and water
will be taken to establish a zero level base line. The
post-treatment samples will be taken at zero, one,
three and seven days after treatment to determine
degradation of the pesticide. The information obtained
from laboratory analysis of these samples will add to
our information base on the persistence of the
insecticide used in locust and grasshopper control.

The individual responsible for conducting the
moni toring will provide supervision and technical
assistance to facilitate the collection of the
samples. The individual will be responsible for the
design of the sampling program, ensuring its
scientific soundness.

8.1.2 Environmental Monitoring fNon-Target
Organisms

The effect of the insecticide treatment on non-
target organisms, such as predators, parasites,
pollinators, birds, fish and other animals will be
monitored during the program. The individual
supervising the residue monitoring program will also
supervise the monitoring of non-tsrget organisms.
Comprehensive studies in this typs of assessment are
time-consuning and expensive. Therefore, this
monitoring will ccncentrate on a few indicator species
of insects, plants and animals, which are
representative of the parts of the ccosystem which
react quickly and manifestedly to insecticide
application. In this context, undocuzmented reports
indicote that the White Stork and Bustards have been
affected in the past by the use of insecticides for
locust control in Eastern Sudan. The non-target
monitoring would be the assessment of the changes in
population of species selected on the basis of economic
and environmental importance. Biological monitoring
would also include assessment of changes in species
diversity within the treatment area.

7 ¥4
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8.1,3 Health and Safety Monitoring

Due to the toxic nature of the insecticides used in
locust and grasshopper control, it is imperative that
moni toring be conducted to ensure the health and well-
being of those individuals involved in the control
program. As has been outlined in Section 6.10,
provision for the basic and on-the-job training of
involved persannel will be carried out by FAD technical
staff and will be an ongoing process along the chain of
command of the ?PD Locust Control Unit. Therefore, the
individual identified to conduct this monitoring will
make periodical observation during a treatment
program. The observations will include such things as:
safe and proper transport of the insecticides, i.e.
loading and unloading, proper storage and safeguard of
material at the site of operation, correct usage of
safety equipment and clothing and proper transfer of
the insecticide from the original container to the
application equipment i.e. airplane or ground sprayer.
This monitoring could be done in conjunction with the
envirommental monitoring as outlined in sections 8.1.1
and 8.,1.2.

The second portion of this monitoring will be to
administer a sound cholinesterase monitoring program.
This program will involve procurezent of 20 field kits
and a supply of associated expendable items for routine
monitoring of whole-blood cholinesterase levels in the
workers exposed to insecticides in the course of the
locust control program. The kits are designed for use
under harsh field conditions by technicians with
minimal training. The use of these kits will allow the
G0S to screen workers for cusnulative intoxication with
cholinesterase-inhibiting pesticide, including
Fenitrothion, Malachion and Carbaryl, thus preventiig
potential cases of chrunic pesticide poisoning.

An individual will be contracted to conduct a
trairing program in the use of the test kit for the
Goverm=nt of Sudan's designated Ministry. The’
individual will also be responsible for cdvising the
G0S on the development and impleaentation of a national
program for the protection of workers a' risk due to
high body levels of cholinesterase-inhibiting pesticide
pased on data collected during the monitoring. The
individual would advise the GOS on adr.inistrative and
management techniques for timely aixi effective use of
worker monitoring results by means of appropriate
methods for data management and handling.

/57
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8.1.4 Clothing and Personal Protective
Equipment

Adequate and appropriate protective clothing and
equipment suitable for Sudan conditions will be
provided under the FAO/Government of the Republic of
Sudan Cooperative Program Plan of Operaticn. This
equipment and clothing is intended for workers in the
high risk exposure group, primarily loaders, handlers,
ground spray operators and others. These requirements
include head and eye protection, organic vapor
respirators and chemical resistant coveralls, boots and
gloves.

8.1.5 Local Instituticnal Capabilities

In order to contribute to the sustainability of
the project beyond the three years of the multi-donor
involvement, it is essential to involve local institutions in
the project. It is our understanding that the capability to
conduct the necessary environmental health and safety
monitoring is available through local institutions. An
excellent example of this is the Institute of Environmental
Studies, University of Khartoum. ' Their assistance in the
preparation of the project paper and EA was very valuable,

8.2 Insecticide Application in Bcologically
Sensitive Areas

A critical responsibility of the individual
conducting the monitoring would be coordination with
PPD counterparts to identify those areas within the
locust control region which are critical habitats for
endangeredtwildlife species, and implezentation of an
appropriate strategy for minimizing impects on those
species as a result of the locust control project. The
guidelines to be folloued during spray operations are:-

1. Under no ciramstances should zerial application
of insecticide nccur in protected areas such as
national parks, game reserves and sanctuaries (Sec.
5.2). If hopper bands are present in the protected
area, treatment should be deferred 'mtil the hoppers
move out of the area. If compelling circumstances
make treatment of hopper bands within the protected
area an absolute necessity, treatmert should be done
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by means of selective spraying of hoppers using
ground equipment only. If swarms are present in the
protected area, treatment should be deferred until
they move out of the area.

2.0ther areas which are not legally protected but
still are sensitive to insecticide applications
should, as much as possible, be accorded the same
treatment as the protected areas., Otherwise, minimum
guidelines for non-protected sensitive areas are as
follows:

a. During field surveys for locusts, survey
personnel should note the presence of any
sensitive receptors such as surface water
bodies, settlements, culiivated fields.
livestock herds, and non-target organisms,
including birds, pollinating insects and other
wildlife (Sec. 5.0). All such information should
be gathered and considered in deciding whether
or not to treat, and if treatment is e¢lected,
the timing and mcde of treatment.

b. If any endangered species are suspected to be
present, treatment should be deferred pending
consultation with appropriate officials or
specialists.

c.If the decision is made that a sensitive area is
to be treated, consideration should be given to
prescription insecticide treatment which will
have the lowest possible impact on both
terrestrial and aquatic non-target organisms.
Special attention should also be given, in the
survey process, to allow for the least possible
spraying in the sensitive area.

3.Post application biological and insecticide residue
monitoring should be performed at selected sites
during each locust campaign to identify any adverse
envirommental impacts of spray operations. Reference
is made to Section 8.1.1 and 8.1.2. The results of
the monitoring should be factored into plamning of
subsequent operations in the affected areas.

8.3 Mnagement of Locust and Grasshopper
Insecticide Containers

Even in the most sophisticated pest control
operation; the empty containers puse a real disposal
problem. If these containers are not disposed of
properly, they can create severe safety and health
hazards and envirommental impacts. Disposal of unwanted

/G-
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and unusable pesticides and contaminated material will
be dealt with in the disposal component of the Medium .
Term Locust Control Program. As this is a phased EA,
guidelines and procedures for decontamination and
disposal of empty containers will be addressed in that
phase of the EA proparation and assessment. .pa
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1. Thomas K Schwartz ,
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Consultant, Dames and Moore, Int'l
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Consultant, Louis Berger Int'l.
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3.Gerald P. Owens
B.S. Business Administration, M.S. Econamics,
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Consultant, Louis Berger Int'l.
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University of Kkhartoum.
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B.S. Plant Protection, M.S. Toxicology,
Ph.D. Integrated Pest Management
Researcher, National Council for Research

Consultant, Institute for Environmental Studies

Khartoum, Sudan.

7.Philip Symmons
B.S., M.S., PH.D. Geography
Consultant, Louis Berger International, Inc.
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8.Sayed E1 Bashir

B.S. Agriculture, Ph.D. Entomology Professor of

Entomology, Univ. of Khartoum, Khartoum, Sudan.
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APPENDIX A

RECOMMENDED TECHNICAL ASSISTANCE AND COMMODITIES
FOR MITIGATION OF ENVIRONMENTAL AND HEALTH/SAFETY IMPACTS

SOW and Costs for Environmental Monitoring Specialist
S0W and costs for Pesticide Safety Bpecialist

SOW and costs for Cholinesterase Monitoring Test Kit
Training Specialist »
Specifications and Costs fﬂP:Choliﬂ.lt.Pll. Honiiaéing

Test Kits and Accessories
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“Introduction

The following mitigations have been designed
both to incorporate training as a prevuntion tool and
monitoring as a warning tool. It is felt tha! these
actions will help ensure the environmaental scundness
and hunan safety of the project. They are designed to .
be outaide the basic core component of the project and
report directly to USAID. However, it is intended that
these individuals work directly and in ccoperation with
both PPD and FAD, as these organizations have some
similar functions designed within the project. By
working as a team, a more effective and efficient
training and monitoring program can be established.

The following budgets are on an annual basis.
The training aspects will need to take place on &
regualr schedule, however, the monitoring will occur
only if a control program, either summer or winter or
both, is in operation. An additional $2,000. each for
years two and three should be budgeted for repalcemant
of supplies for the Lovibond Tast Kits.

{

:
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Statement of Work and Illustrative Costs
Environmental Monitoring Specialist

‘{1.0 Objective

The objective of the environmental monitoring 1n
the Contractor's Scope of Werk is to provide
information on environmental impacts of aerial and/or
ground application of pesticides used in the Sudan
Locust Control campaign. The binlogical effects of
pesticides on the envircnment can be assessed by
monitoring changes in populations of species selected
on the basis of cconomic importance (beneficial insects
- locust predatoro or parasites)) known sensitivity to
a pesticide, or known vulnorability to a position in
the particular ecosystem. Biological monitoring can
also be done by assessing changes in opecies diversity
in ecosystems or by studying physiological and
behavioral parameters. In fulfilling the above
objectives, time and cost could be saved by
concentrating on the few indicator species of plants
and animals which are representative of the other parts
of the ecosystem and which react quickly and
manifestedly to the pesticide application.

2.0 Q@Qualifications and Experience

The Contractor shall be a qualified
environmentalist experienced in conducting pre- and
post-treatment environmental survaeys for determination
of the environmental impact of insecticide applications

for crop and rangeland protection. The Contractor shall .

have knowledge and experience in standard assessment
procedures for biolegical monitoring associoted with
pest control efforts, and shall be capable of
interpreting data and making programmatic
recommendations based on such assossments..

3.0 Statemsent of Work

A, General

The Contractor's effort shall be organized in
such a way as to entail environmental and biological
monitoring of the pesticide application program. The
Contractor shall be responsible for planning and
conducting appropriate pre- and post-pesticide

J
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application environmental monitoring of selected areas,
chosen in consultation with Mission and GOS Plant
Protection Department. Pre—~ and post-monitoring of
beneficial species, including parasites and predators
as well as other species of wildlife, shall be
executed. The Contractor's duties shall include
interpretation of all data collected during.the surveys
and development of appropriate programmatic
recommendations.

B. Specific

For each locust control campaign during the life
of the project in which such services are deemed
necessary, the Contractor shall 3

1. Assist GOS locust control personnel in delineating
protected nature reserves as well ag non~protected
but nonetheless ecologically sensitive arsas within
the locust treatment regionj identify areas with the
potential for harboring endangered species; and
advise on appropriate, environmentally sound locust
control strategies within these areas.

2. In consultation with Mission and GOS techknical
personnel, select an appropriate number of candidate
test areas of manageable gize and recagonably
accessible locations, taking into account the
ongoing pesticide application program,
representative ecological considerations and
logistical factors. Monitoring shall be undertaken
in areas harboring larval formc undergoing ULV
aerial or ground troatment. Test area size stall
range from 0.5 to 1ha, and shall be replicated at
least once with adequate numbers of untreated
control areas. All areas selected for test
establishment should be typical of those in which
desert locust control ie normally undertaken in
Sudan. Py

3. For mach test area, perform a detailed baseline pre-
treatment count of animalao benoficial to the
agricultural aecosystems i.@. biological control
agents (e.g. BT) or entemaphagus (@.9. hymenetra
flies) and other locust predatorec/parasitos,
pollination and recycling agente (e.g. carthworms).
Other taxa including birds, @mall mammals, wildlife
should elso be countad (whenever applicable).
Techniques to he adopted include sweep netting,
pitfall traps, vigsual tranaect counts,etc. Perform a
similar assessment for each control area.

4. Spacify and record the formulation and application
rate of the particular pesticide applied to aach

i 7’/ t—
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Conduct a detailed post~treatment count - for each
test plot - of animals beneficial to the
agricultural ecosystems, and other taxa as outlined
abova. Appropriate assessment techniques including
carcass counts are to be used. Post-treatment counts
should be repeated at suitable time intervals for
each test area.

Following standard analytical methods, interpret the
data collected in order to obtain accurate measures
of the adverse effects of each pesticide used on
animals beneficial to the agricultural ecosystem.
Similarly, quantify direct mortality or other acute
effects on the full range of fauna and flora in the
test area ecosystems.

Participate with the GOS PPD concerning insecticide
residue in environmental media. Special attention
should be paid to residue monitoring in sensitive
areas such as wildlife protected areas and those
near surface water features. Attempt to coordinate
the residue monitoring program with the post-spray
environmental monitoring effort under this scope of
work, in order to correlate residue data with
observed non-target organism morbidity or mortality.
Advise Mission and B0OS concerning any recommendzd
actions stemming from the findings of the e_ological
studies.

Summarize all data, findings, conclugions and
recommendations resulting from the environmental
monitoring analyses in a report to be preparad and
finalized within the scheduled level of effort. The
report shall include a separate section which fully
describes all recommended environmental mitigation
actions associated with the Sudan Locust Control
Campaign.

Level of Effort

“The estimated level of effort for the
contractor for each locust control campaign,
inclusive of travel time is 40 days (six day work
week).
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5.0 Jllustrative Costs

. Ca

D.

F.

- ITEM
 Salary
1. Consultant &0 days @ 450,
2. Two technicians 40 days @ 250
3. Two laborers 40 days @ 50
Subtotal
Per Diem
1. Consultant 40 days @ &0
2. Two technicians 40 days @ 40
3. Two laborers 40 days @ 20
Subtotal
Travel
i. Five return tickets to Port Sudan
S x 1,000
2. Five return tickets to El1 Fasher
S x 800 :
Cubtotal
Equipment
TOTAL
Contingenéy 10%

Overhead 15%

TOTAL

L8

27,000

20, 000
4,000

51,000

2,400
3,200
1,600

7,200

5, 000
4,000
9,000
5, 000

72, 200
7,200

11,913

91,333
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- Statement of Work and ]llustrated Costs
Pasticide Safety Specialist

1,0 Dbjective

The objective of this procurement is to contract
& specialist to provide training and aseistance to the
Government of Sudan (GOS), Plant Protection Department
(PPD) in the safe handling and use of insecticides used
in its locust control program. The program will involve
‘the use of large quantities of insecticide. During a
recession, there will only be a limited number of
persons exposed to the insecticide who will noad
adequate training in safety procedures. During an
upsurge or plague, when the Unit expands with the
recruitment of other PPD personnel, on-the-job training
may be required for the new personnel. This training
will assist the GOS PPD in safeguarding the health and
safety of workers involved in the chemical control of
locusts and will enhance the GOS PPD's rasponse
capability.

2.0 Q@Qualifications and Experience

The individual shall be trained in a pesticide
related field with experience in handling and use of
pesticides. The individual shall be knowledgeable in
pesticide chemistry and their relative toxicity to
humans through various forms of exposure. - This
individual shall be capable of working with the GOS PPD
in all aspectz of pesticide handling, from the time it
leaves the PPD stores to the time it is applied.

3.0 Statement of “ork

"A. QBanaral

The individual shall have primary responsibility
for advising the GOS8 PPD on pesticide safety within the
locust control program. The individual will conduct a
training seasion, in cooperation with PPD and FAQ, for
the locust unit employees for the safe handling and
management of pesticides in the locust control program.
The contrictor will also provide on-the—-job training at
the five regional headquarters.

JiC
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7.

B .Specific

‘The individual shall i

Prepare a detailad work plan and schedule for
Mission revieaw, setting forth the principal tasks
under the scop® of work, and how they will be
implemented, including identification of all
Mission, GBOS, FPD and FAO support and/or
coordination which will be required.

Analyst the B0S's official guidelinas on pesticide
safety for crop protection workers in terms of
technical adequacy, compliance monitoring, and
internal enforcement procedures within the locust
contral program and recommend needed changes.
Assess the GOS's regulationsz governing public health
protection from exposure to pesticides, especially
impacts of crop protection programs employing
chemical pest control, and recommend needed changes
in regulatory content or provisionse for compliance
monitoring.

Analyse the effectiveness of the PPD's locust
control pesticide management system by means of site
vigsites to observe the pesticide handling and use in
active locust control areas; recommend improved
procedures as necessary. Attention should be given
to appropriateness and adequacy of tamporary storage
facilities located at remote field sites, and
training needs of personnel responsible for managing
such stores.

Analysz the GOS's capability to monitor the publile
health impacts of broadcast pesticide applicsations
to the locust control effort, identify needed
improvements, and recommend appropriate actions in
response to identified needs.

Develop a one or two day in-service training
workshop for locuet control workers in high
pesticide exposure job categories, and stage the
workshop at appropriate regional centers in the
locust control arca. Provide more in-depth training
to Locust Unit management personnel, this to
coincide with FAO ghort couracws.

Analyse the Creop Protection 8ervice's plans and
preparednoots for cmorgency responce to incidents
such as chemical epilic, fires and acute pesticide
poisoning cases. Ildeontify technical areas or
physical locations requiring enhancemant and
recommend mitigating actions.

Summarize all data, observatieno,; findings,
conclusions and recommandationo resuiting from the
health and safety analyses in a report. The report
shall include a separate section which fully
describes all recommended hecalth and safety
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mitigation actions associated with the Sudan Locust
Contro effort, including implemeniation procedures,
duration, training requirements, estimated capital
and recurrent costs, and agencies responsible for
execution.

4.0 Lavel of Effort

, The estimated level of .ffdrt7fbfj£ﬁ§¥
specialist is 30 days.

5.0 Illustrative Costs

ITEM AMOUNT LS
Salary - 30 days @ 450 LS/day 13500
Travel - S return airfaras @ 1,000 5000
Per diem - 25 days @ &0 LS/day 1500
Contingency 10% 2000
Overhead 15% 3300
TOTAL 25300

!
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Stateme nt of Work and Illustrative Qggg_
Hcalth Bgccialist

1,0 Dbjective

The cbjective of this procurement is to obtain
technical services for training fo Government of Sudan
(B0S) Plant Protection Department (PPD) technicians in
the use of an instrument for tha measurament of whole
blood cholinestaerase levaels in workars exposed to
pesticides in the course of thae lecust control program.
The instrument to be employed is available in a self
contained kit form for uge under ficld conditians by
techniciang with minimal training. Tho use of this kit
will allow the PPD to ecreen workers for cumulative
intoxication with cholineoterase —-inhibiting pesticides
(organao-phasphataes and carbamates) and thuo pravent
potential cases of of chronic pestiicde poisoning.

2.0 Qualifications and Experience

The individual shall be a qualified health
acientict/tachnician well versed in pestiicda residue
monitoring in biological fluids. Th2 Contractor shall
have specific, extensivo enporience in the use of the
“Lovibond"” brand calorimoatric tintomotric whole blood
cholinesterase activity mezasurereont kit, or technical
equivalent. Theo individual schould have knowledge of the
institutional and adminictrative roquiressnts for
implementing a nuccessful and effective pasticide
worker scresping proyram based on the uss lf the
Lovibond test kit.

3.0 Statement of Work

A. Genaral

The individual shall be ceasponsible for
conducting a training grogram in the use of the
Lovibond test kit for selected 808 PPD technicians
assignaed to the current locust conterol campaign, and
shall advise the PPD on tho dovelopmant and
implementation of & program for {he protection of

s
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workers at risk due to high body burdens of
cholinesterase—inhibiting pesticides based on the data
collected using the Lovibond kit. The Contractor shall
also advime the PPD on administrative and management
techniques for timely and effective uue of worker
monitoring results by means of appropriate methods for
data managemant and handling.

1.

2.

B. Specific

The individual shall:

Prepare a brief work plan and schedule for Mission
reviaw, setting forth the principal tasks under the
scope of work, and how thay will be accomplished,
including identification of any Migcsion and 608
support and/or coordination which will be required.
Inspect the consignment of tast kito ond related
commodities procured under the Modium Torm Locuat
Control Project in ordor to vorify thair condition
and suuitabiiity for immodiete uso in tho projasct.

3. Perform an initial training ocoosien in Knhartoum for

6.

7.

a core group of cenior PPD tochnical porsannel,
covering use of the kit ac woll ac roccommondations
for collection, managemont and uoo of tho data
resulting from o natienal monitoring program. Thia
training scoosoion chould crophascize fundamzntals of
the Lovibond kit uce in ordor to cnable the PPD core
group to szsume the training funcetion in cuboequent
locust control caspaigno in Budan. Thisc training
tould be in ecnjunction with FAD chert cources.
Travel to the five rogicnal hoadguarters to train
field parconnel in the use of the Levibend kit,
including mothodo for intarprotation and processing
test results. The training chould clearly apecify
criteria for doternining which workoro chould be
tested on a roguale bacio, and the froquency at
which tescting chould eccur.

Brief ficcion and FPD porcennol epon conclusion waf
the (ield traoining progran, to identify any
constrainto to implarcntation of tho conitoring
program to orkh2 rocosoandaticno fer proveintion of
potential problons.

Adviga PPD monagemznt on apprapriate approachos for
utilising data collected in the pesticide worker
manitoring program. Specific guidelings shall be
provided on criteria for using test rosulin to
identify workers at rigsk due to exconscive pesticide
expoaure, and managemaent alternatives for
effectively ramoving such parsuns fromchemical
exposure for an adequate amount of time to allow for

I/



=211~

8. Prepare a letter report to USAID Project Officer,
summarizing relevant findings, conclusions and
recommendations, including a proposad pracuremant
plan and schedule for replacement reagents and test

kit expendables.

"'4.0 Level of Effort

A.
B.

The estimated lovol of offurt for the contractor
‘il 27 working days.

5.0 Illustrative Costs

ITEM AMOUNT
Salary - 30 days @ A5OLS/dayv 13,500
Travel - S round trip air fares @ 1,000 LS 5,000
Per diem - 25 dIYI‘. 69 L8/day 1,300
Contingency 10% 2,000
Overhead 135% 3,300
TOTAL 25,300
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Statement of Commodity Requirements, Spucificationl and Costsw
Cholinesterase Monitoring Test Kits :

1.0 DObjective

The cbjective of this procurement is to provide
Sudan's Plant Protection Department (PPD) with an
instrument for mesasurement of nhola-blood
cholinesterase levels in workare oxposed to pesticides
in the course of the GOB locust control programs. The
instrument to bo employecd io availablo in calf-
contained kit form for uce under ficld conditions by
techniciang with minimal training. The use of this kit
will allow the PPD to occreon workoro for cunulativae
intoxication with cholineateracge-inhibiting pesticides
(organo-phogsphatas and carbamates) and thus pravent
potential cases of chronic peaticide poisoning.

2.0 Manufacturer

Bee attached literature

3.0 Supplier

Sese attached literaturas

4,0 Specifications

Sse attached lltcratufc.
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f{S;O;IItcms and Quantities to be Procured, with
S Illustrative Costs:

ITEM AMOUNT
Test Kits @ 8675 10, 123.
Reagents

Bromothymol blue ampoules 2000 2 $9/300 36
Other Expendables
Blood lancets - 30,000 8 925/1000 730
Tast Tubes - 150 @ 88 1,200
Test tube brushes - 30 @ $2 &0
Btirring rods - 15 @ ¢3 45
Fused glass cells - 15 @ ¢18 270
Vol. pippettes (0.01 ml) - S000 @ $80/1000 400
Shipping and handling (airfreight)
23501bs @ $3.50/1b 87s
TOTAL 13,7461

Vidie
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Fig. | PROTECTED WILDLIFE HABITATS
IN NORTHERN SUDAN
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ANNEX I

SCOPE OF WORK AND QUALIFICATIONS FOR
SUDAN PROJECT DESIGN TEAM: PHASE II -
PESTICIDE DISPOSAL

1. Team Composition:

Team Leader - Mission PDO Keeys

Technical Design Specialist

Pesticide Sepcialist

Disposal Engineer

Environmental Management Specialist/Air - S
Environmental Management Specialist/Soil and Water
Economist ‘ '
Social Scientist

II. ‘vneral:

The technical design specialist will act as the cocordinator of the team
to develop a pesticide disposal program, and will be under the general
supervision of the Mission Project Development Officer (PDO). The team will
work with local experts from the Institute of Environmental Studies (IES) and
;he University of Khartoum whose services shall be provided under a contract

y USAID. :

ITI. Technical Design Specialist:
A.  General Responsibilities

1. The technical design specialist will work as part of the
multi-disciplinary team to develop a project paper (PP) amendment and conduct
an environmental assessment for the Sudan Medium Term Locust Control Project

which will meet the requirements of 22CFR Part 216 (Environmental Procedures
of the Foreign Assistance Act).

L v
2. The technical design specialist will be responsible for the overall

coordination of the technical specialists. He/she will work directly with the
Mission PDO to ensure that the team's work responds to the Mission's needs for
inputs to the preparation of the project paper and environmental assessment.

3. He/she will be responsible for the preparation and submission of the
final draft documents to the Mission in Sudan. The draft documents will
conform to guidelines contained in Handbook 3 and will contain the following

analyses:

—

419
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Environmental Analyses
Technical Analyses
Economic/Financial Analysis
Social Soundness Analysis
Administrative Aunalyses

4. He/she will be responsible for develoment of feasibility studies for

the various disposal options posed by the team.
B. Specific Responsibilities

1. In coordination with other members of thz team and the Mission PIO,
define the participation of IES and local experts in the analyses. '

2. Work closely with the Mission PDO to coordinate logistics of the
technical team and local experts.

3. Work with team members to develop an econamic feasibility study of
various pesticide disposal options.

4. Provide overall guidance and direction to the team in preparing the
draft PP in accordance with Handbook 3 and Mission directives.

5. Develop administrative analysis, in consultation with team members.

6. Provide weekly oral briefings with written material as required to
the Mission PDO on the status and progress of the work.

7. Provide final editing and submission of the draft PP in written form,
four days before departure from Sudan.

C. Length of Assigmment:

The technical design specialist will carry out his/her assignment in
Sudan for 8 weeks, arriving on or about Feb. 1, 1989. A six day work week is

authorized.
D. Qualifications:

- Preferably a Masters degree in Management, Development Economics or a
related field.

- At least S5 years experience in project evaluation and preparation.
Must have experience with AID project paper preparation and organization, and
experience in assessing the technical and economic feasibility of pesticide

disposal. :

- Some experience and knowledge of multi-donor project implementation
. in developing ccuntries. ,

IV. Pesticide Specialist:



A. feneral Responsibilities
in cooperation with the other team members, design a safe and efficient

method of clean-up and decontamination of PPD pesticide stores and a safe and
efficient means of transporting waste materials to the disposal site.

B. Specific Responsibilities:

1. Upon arrival in country compile a complete list of the pesticides and
related contaminated materials to be disposed of under the project.

2. Determine location of these pesticides and contaminated materials.

3. In cooperation with environmental management specialists, review
types and classes of pesticides and materials to be disposed of and their
relative toxicity and hazard.

4. Work with other team members, assess feasibility of handling and
transportation of material to disposal site.

5. In cooperation with Environmental Management Specialists, determine
needs and methods to ensure safe handling and transport of materials and
evaluate the environmental consequences of the handling and transport of
materials. B

6. Assess the GOS and community practices in pesticides uses and, as
appropriate, identify and/or recommend protocols for worker and community
safety in the handling, movement and storage of pesticides.

7. In cooperation with team members and IES, develop the criteria and
methodology for monitoring environmental impact of clean-up of PPD stores and
movement of materials to disposzl site. Lo

8. Assist in the drafting of that portion of the Team's report relating: .
to his work. . : L

C. Length of Assignment:
Eight weeks - a six day work week isvauthprised.
D. Qualifications: '
1. An advanced degree in a pesticide related field.

2. A minimm of five years' experience in pesticide safety and handllﬁﬁ
and environmental impact of pesticides.

V. Disposal Engineer

It
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A.  General Responsibilities:

1. Design a safe and effective method of disposal of unwanted pesticides
and contaminated material.

2. Develop three design scenarious with low, medium and high cost
estimates for Mission review and selection to cover (1) disposal of pesticides
only, (2) disposal of pesticides plus limit:d decontamination or disposal of
contaminated soil, and (3) disposal of pesticides and the complete clean-up of
contaminated sites.

3. Make recommendations for protocols for future handling, storage, and

disposal of pesticides which can become part of GOS operating procedures.
B. Specific Responsibilities
1. Review past disposal efforts in the Sudan.

2. Identify possible option as means of disposing of liquid and solid
hazardous waste.

3. Evaluate existing facilities in Sudan which could be modified to meet
requirements for disposal.

4. In cooperation with team members, review types and classes of
pesticides and materials to be disposed of and their relative toxicity and
hazard.

5. Review and analyse results and data from OFDA test disposal project.

6. Design appropriate system for disposal of identified liquid and solid,

hazardous waste.

7. Assist in the drafting of that portion of the Team's report related
to his work.

C. Length of Assigrment:
Eight weeks - a six day work week is authorised.

D. (Qualification:

1. A degree in engineering with emphasis on disposal of hazardous waste.

2, At least five years' experience in design and operation of hazardous
waste disposal facilities. '
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VI. Environmental Specialist/Air:
A.  Gereral Responsibilities:

In cooperation with the other team members, design a safe and effective
method of clean-up of PPD stores, transport of materials and disposal of
unwanted pesticide and contaminzted materials.

B. Specific Responsibilities:
1. Review past disposal efforts which have taken place in Sudan.

2. Review Sudanese laws and regulations dealing with air quality
standards. :

3. In cooperation with team members, review types and classes of
pesticides and materials to be disposed of and their relative toxicity and
_ hazards.

4. Determine and evaluate consequences on air quality of the project
activities beginning with PPD stores clean-up and decontamination through to
actual disposal.

5. In cooperation with team members and IES develop the criteria and
methodology for monitoring air quality in all phases of the project, that
being from store clean-up to actual disposal.

6. Review and analyse results and data from OFDA test disposal project.

7. Assist in the drafting of that portion of the team's report related
to his work. .

C. Length of Assigmment:
Eight weeks - a six day work week is authorised.
D. Qualifications:
1. A degree in Environmental Engineering or related field.

2. A minimm of five years' experiénce in design and operation of air
quality monitoring systems.

VI}I. Environmental Specialist/Soil and Water
A. Gemeral Responsibilities:
In cooperation with other team members, design a safe and effective

method of clean-up of PPD stores, transport of material and disposal of
unwanted pesticides and contaminated materials.

AR
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B. Specific Responsibilities: |
l. Review past disposal efforts, which have taken place in Sudan.

2. Review Sudanese laws and regulations dealing vith ground and surface
water quality and soil contamination.

" 3. In cooperation with the team members, review types and classes of
stigides and materials to be disposed of and their relative toxicity and
azard.,

4. Determine and evaluate consequences of soil and water quality of .o
project activities beginning wi th PPD store clean-up and decontamination
through to actual disposal.

5. 1In cooperation with team members and IES, develop the criteria and
methodology for monitoring soil and water quality in all phases of the
project, that being from store clean-up to actual disposal.

6. Review and analyse results and data from OFDA test disposal project.

7. Assist in the drz ting of that portion of the team's report related
to his work.

C. Length of Assigmment: 4
Eight weeks - a six day work ugpk is authorised.
D. Qualifications:
1. A degree in environmental engineering or related field.

2. A minimum of five years' experience in design and operation of soil .
and water quality monitoring systems. ,

VII1. Economist/Analyst
}:
A. General Responsibilities:

In cooperation with other team members, conduct an analysis of the
cost-effectiveness of alternate disposal technologies and assume major
responsibility for preparation of the appropriate budget. Assist team leader’
(USAID) and other team members with any other economic or financial issues
which may arise.

B. Specific Responsibilities - .
1. With disposal engineer and others as appropriate, estimate costs,

including loading, hauling, disposal and clean-up costs, for the various
disposal methods deemed worthy of consideration.

2
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2. Analyse the various ‘disposal methods under consideration as to
cost-effectiveness, time requirements, and general practicability. ‘

3. Prepare overall budget and disbursement schedules for recommendeﬂ.'-
technology. c

4. Assume responsibility for writing appropriate section of Project
Paper.

5. Assist in the drafting of that portion of the team's report related
to his work. ‘

C. Length of Assigmment:
Eight weeks - a six day work week is authorised.

D. Qualifications:

1. An adve~ »d degree in Economics, Business Administration or related
field.

2. At least five years experience in project design, project evaluation,
cost accounting or other appropriate professional activities. Experience with
cost estimation on engineering projects is desirable.

IV. Social Scientist
A. General Duties:
Prepare a Social Soundness Analysis addressing:

1. project compbtibility with the various sociocultural milieux in'which',
it is introduced; '

2. sustainability and spread féctors;

3. distribution o;'costs and benefits among different groups.
B. Special Duties

1. Assessment of the following:

a. size and socio-economic make-up of populations in the immediate
vicinity of disposal sites and along transport routes to the disposal site;

b. local perceptions of and reactions to disposal activities;

~ 4
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_ [ 'c. ~ identification of appropriate methods and institutional
structures for educating the local populations regarding disposal activities,
associated hazards and mitigatory actions;

d. establishment of information sharing system with proper local
institutional structures within the context of an overall moni toring effort;

e. develop a system for social monitoring that is socioculturally
acceptable within the institutional constraints imposed.

2. In concert with the Pesticide Specialist, Disposal Engineer and
Envirommental Management Spec1allsts prepare an Environmental Impact
Assessment.

3. Develop a case study impact assessment, either through a

non-purposive sampling technique or utilising a grounded theory approach. The'

survey instrument should be developed by the social scientist.

4. Identify pesticide stores from hence pesticides will be removed and
appropriate transportation methods to disposal sites.

5. Identify and assess the institutional arrangements affecting the
handling and transportation of the pesticides.

6. Provide to team, a: needed, the following information:

a. local technical support capacity
b. other social infrastructural considerations
c. sustainability issues at the institutional level.

C. Length of Assigmment - Eight weeks - a six day work week is authorized.

D. Qualifications

1. Ph.D. in an appropriate social discipline, preferably Sociology, or

Human Geography, with a2 strong methodological background.
2. A rural baékgroumd would be considered a strong asset.

3. A strong interest in, and research experience of, institutional
settings and capabilities, most particularly at the local ard regional level.

4. Prior experience with environmental/social issues.
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~ BUDGET

'PHASE II

Salaries
A. Project Design Specialist
48 days @ $274/day

B. Pesticide Specialist
48 days @ $274/day

C. Disposal Engineer
48 days @ $274/day

D. Environmental Specialist/Air
48 days @ $274/day

E. Environmental Specilalist
Soil/Water
48 days @ $274/day

F. Economist
48 days @ LS 450/day

G. Soclologist
48 days @ LS 450/day

Sub~Total

Transportation and Per Diem
A. Airfare RT
$4,500 x 5

B. Per Diem
1. Sudan
5 persons x 56 days x $193
2. International
7 persons x $100 x 3

(includes 1 day Rome, 1if necessary)i

3. Washington D.C.
5 persons x 2 days x $133

Sub~Total

I1I.Logistical Support

= Vehicle Hire and Taxis
~ Secretarial Services

- Photocopying
- Miscellaneous Expenses

IV. Overhead (100% of Salaries)

TOTAL

13,152
13,152
13,152

13,152

65,760

34,040
2,100 -
1,330,
1990 -

5,464

75,360
226,554

21,600

21,600

43,200

80,000
15,000

5,000
10,000

153,200

347 X
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LocalvPéyment Procedures:

b,

C.

Dames and Moore/Louis Berger International, Inc. (DM/LBII) shall receive

occasional cash disbursements up to LS 2,000 daily and/or check advance in
Sudanese pounds up to 100% of cstimated costs after arrival in Khartoum

and submission of a grant request by DM/LBII's authorized representative to

USAID/Sudan Controller.

DM/LBII shall make direct disbursements to local contractors in Khartduﬁ]
upon the local suppliers’' delivery of services. D

DM/LBII shall submit vouchers for local currency disburaements,td thEi;,w

Controller, USAID/Sudan and submit all remaining cash balan;eq-toﬂliqpidgﬁéi

all advances prior to departure from Khartoum.

§
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ANNEX J

PROJECT TECHNICAL ASSISTANCE

- TERMS OF REFERENCE AND PERIODS OF APPOINTMENT
OF PRDJECY EXPERTS
: : MEDIUM TERM LOCUST CONTROL PROJECT
' (Derived from the FAO June, 1988 Plan of Operation)

_hNote "He" should be taken to cover male and female.
i. Chief Technical Advisor - 36 person months

He will advise the Head of the Locust Section on
all aspects of the operation of the Project. He will
inform the Steering Committee of project progress. He
will, in collaboration with the National Coordinator,
render a written report to FAO Rome every 6 months and
at the end of the project render a Final Report also in
collaboration with the NAtional Coordinator. He will be
responsible for supervising the work of the other
Project experts. He will be regponaible for
disbursements under the Project within his authority
and carry out such disbursements and ordering in the
prescribed manner. He will be responsible for the
administration of the FAD section of the Project. Over
and above this, he will organize and participate in all
training courses. In addition, he will assist in the
preparation and implementation of amsociated Projects
concerned with the rehabilitation of pesticide stores,
the disposal of outdated pesticide and the improvement
of stores procedures.

He will take the main burder. for the production
of the Locust "Manual" and organize and edit the inputs
of other experts. He will take an active part in
developing improved locust survey methode mainly by on-
the-job training in the field, and in the development
of the Information Service.

Requiramsnts

Substantial experience in plant protection in
the developing world, at a responsible level including
direction of staff. Knocwledge of locust survey and
control, and knowladge of Arabic would be advantages.

209
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2. National Coordinator - 34 person months

Under the direct supervision of the Chief
Technical Adviser and in close cooperatinn with the
Head of the Locust Section, the NAtional Coordinator,
who will be recruited locally, will aasist in all
technical and administrative activities relevant to the
effective impleamantation of the preject. For this, he
will in particular maintain close liaison with otaff in
the Ministry of Agriculture and the Plant Protection
Department, with members of the Steering Committee and
with the FAO office in Sudan. H® w«ill alco ensure
liaison with the other program components and identify
any shortcomings in the harmonious implementation of
the overall program and propose possible zZolutions. He
will participate in field missions and prepare and
implement training activities. He will prepare the
necessary reports on activities undertaken.

3. Grasshopper Expert - 24 person months

He will develop and introduce on a trial basis
in one .region a system of overall assassment of

grasshopper incidence and distribution, in
collaboration with regional PPD staff. e will
determine "threshold levels" of insect density

Justifying control for various insect stages and stages
of crop development for the major food grains. He will
daevelop and test methods of control suitable for use by
farmers or unskilled laborers. He will in close
collaboration ith PPD officers introduce during the
third year of the Project a system of control in one
Region based on the "threschold level" concept with if
feasible some payment system by farmers for the
services they receiva. He will plan a training course
for the PPD officers involved, and produce instruction
materials and publicity leaflets to explain the
exarcise.

Requirenents

Exparience and knowledge of crop loss assessment
in the developing world. Soma knowledge of standard
control methods cssentialy direct grasshopper research
experience would be an advantage.
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4. Application and Control Expert - 36 person months

The German Agency for Technical Cooperation has
made available to DLCOEA in Sudan an expert on
pesticide application. This expert will provide inputs
to the Project. He will field test pesticides for
locust and grasshopper control. He will algo field test
ULV ground spray equipment and attempt to arrive at -a
standard recommended vehicle mounted machine. He will
train Locust Section etaff in control methods,
especially methods of ULV ground control and of aerial
control. He will assist the person in charge of
operations in the field in the event of a major
campaign. He will assist the Chief Technical Adviser in
producing the "Manual"” in his stead when the Adviser is
on leave.

5. Management ancd Logistics Expert - 21 person months

The post will be filled through local hire. The
expert will assist the Chief Technical Adviser in all
logistics aspects of Project management and
implementation, including the establishment of the
regional bases. The axpert will also provide the
necessary assistance to the other program componente. A
short term consultant should be recruited to assist the
PPD to set up a management and logistics system (3
m/m) .

Requirements

Experience of Project administration and
management; experience within Sudan would be an
advantage.

6. Survey and Fieid Operations Expert - 11 paearson
N months

He will be assigned to a different Locust
Section field base in each vigit. The officer in charge
of the base will act as his counterpart. The éxpert
wili, by on-the-job training, develop the ekills of
fimld base staff in all aspects of their duties
including survey, base organization, ground and aerial
control mathods, safety procedures. He will assist with
training courses.

19"
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" Requirements

Thorough knowledge and substantial experience of
locust survey and control. Experience in operating a
locust base would be an advantage.

; 7. Information and Forscaasting Expart

: A U Associate Professional Officer currently on

the FAD slaff will be available to work in Sudan from
April 1988 onwards. This will not be a charge cn the
project. During his mission he will agsist the Locust
Section in the Improvament of the Information and
Forecasting Service in particular the functioning of
regular radio contact between Khartoum ard the field,
in the use of weather information, in the presentation
of the 1locust situation to the head of the Locust
Section and the Senior Technical Adviser. HKHe will
assist with training courses which occur during his
time in $udan.

8. Spraying Equipment and Calibration Expart
4] short term consultant (4 p/m) will be

recruited to advise on saspraying equipment and
calibration and to develop guidelines.

9. Monitoring and Evaluation - 4 person months

Short term consultants will be hirad for Prujnctr ‘

monitoring and evaluation (4 m/m).

J12
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FAO Managsment Plan

The tedium Term Locust Control Project will be
managed by the Chief Technical Adviser (CTA), leader of
FAD's technical assistance team. The Chief Technical
Advigser will communicate directly and submit regular
reports to Desert Locust Control Operations (DLCO)
FAO/Rome, which will provide guidance to the CTA on
programmatic, technical and management issuew. The CTA
also will keep the local FAO office informaed of all
activities.

FAO/Rome has primary responsibility for the
project. The 1local office in Khartoum will provide
basically administrative support, such as payroll
administration, telex and other communications
services. FAO/Khartoum occasionally will provide advice
on programmatic issues, &2 requested.

The CTA is responsible for developing yearly
workplans, the training needs assesument and plan, and
for managing the project budget. The CTA is responsible
for developing the project procurement plan, including
the submission of field procurement purchase orders to
FAD/Rome Procurement Unit for processing.
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