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1. SUMMARY, ISSUES AND RECOMMENDAT IONS

A, THE PROBLEM -~ Trypanosomiasis in Africa:

Tsetse fly infestation (species of the Glossina genus) occurs
over roughly 60 percent of mainland Tanzania and over twenty five
percent of the Island of Zanzibar. Tsetse flies are the vectors of
several forms of human and mamalian Trypanosomiasis (sleeping sick=—
ness in humans and N'gana in livestock). Because of the risk of
disease, large areas of potentially productive range and croplands
are either unused or only partially used. This has the impact of
concentrating people and their livestock into dense population
pockets. In Tanzania it also reduces the capacity to adequately
feed the growing population and to produce an agricultural surplus
for export. Continued technical development and the initiation of
an operational test program on techniques which may lead to eradica-
tion of tsetse is therefore necessary.

Within Africa, tsetse flies inhabit, 11.7 million square
kilometers an area more than five times larger than the total agri-
cultural area of the United States. There are areas completely
devoid of livestock despite the presence of good quality grazing
land and a plentiful supply of water. An assessment of the impact
of animal trypanosomiasis was made by Finelle (1974) and summarized
as follows:

-~ area of tsetse infested zone which could be used for
livestock raising: 7 million square kilometers;

~ total potential population in infested zones: 140
million cattle;

- present population: 20 million cattlas:

- possiblility of increasing the cattle population:
120 million head;

~ average productivity in Africa:; 12.5 kilograms per
head per year;

- additional meat production: 1.5 million tons per year;
and

- value of additional meat nroduction (on the basis of 80
cents per kilogram): US$ 759 million oer year.*

* P. Finelle, "Africa Animal Trypanosomiasis, Part IV: Economic
Problems": World Animal Review, FAD, 1974, pp. 15 - 18.




The adverse »ffects of tsetse borne disease is clearly evident
in Tanzania on tb. mainland. The cattle production has stagnated at
2 igvel of about )0 million head and per capita availability of meat
and milk is declir ing, and some 40 million hectares of rangelands
(excluding an extwnsive national park system) ars little used for
grazing. Even at very modest estimates of optimum stocking retes,
the numbers of animal units could be roughly doubled. OnZanzibar
the livestock population is declining in part due to an expansion of
tsetse fly. The most critical problems encountered in developing
these resources and reducing the losses in productivity and output

are:

a. a shortage of trained persons to carry out pre-surveys
and control programs;

b. the balancing of cost effectiveness of control/eradication
methods against considerations related to envirormental
soundness, and

c. the shortage of f.iance to undertake control programs and
develop the localities where erauication is achieved.

B. PROJECT SUMMARY

Over the past 14 years USAID has sponsored a research program
through a Participating Agency Service Agreement (PASA) with the U,S«
Department of Agriculture to adapt the technology of the Sterile Insect
Release Method (SIRM) — used successfully against the screwworm fly
in the southern United States — as a control method for the =limina-
tion of tsetse fly in the African Tsetse Fly Belt.

3ince 1971 this research program has been carried out at Tanga, Tan-
zania. The Tanga Project has developed techniques suitable to African
conditions for mass colonization of G.m. morsitans. Alsa, it has
built up a colony of 63,000, the largest colony of singlz species of
sterilized tsetse in exlstence. It has also developed methods of
handling, sterilizing, and transporting the tsetse flies to the field
site at Mkwaja Ranch.

The Sterile Insect Release Method itself has no adverse environ-
mental effects. Indeed, used together with a traditional spraying
technique, it can reduce the amount of insecticides required by as much
as 8] percent. Additionally, it can be used together with a non—
residual insecticide spray which is relatively non-harmful to the
environment to eliminate a tsetse fly population. In essence, it is
the most promising complement to traditional control methods for eradi-
cating tsetse with minimum adverse impact on the envir.nment.



The purpose of this project is to eliminate tsetse on Zanzibar
by demonstrating the technical and economic viability of SIRM as part
of an integral chemical and biologiral tsetse fly control progrem,
uppropriate for Africa.

An isolated test site is prerequisite to conclusive proof of
total population suppression on an experimental basis with SIRM.
Zanzibar because of its natural water barriers contains this essential
characteristic. Also it has only one species of tsetse fly. No
other known area with the test site characteristics of isolation and
single lasboratory colonized species population exists. Zanzibar
thus provides an ideal test site, and Tanga provides an ideal base to
support field operations.

The project will be divided in two phases of about two/three
years each. In the first phase preparation for the Control Program
will be made with existing facilities at Tanga and nearby Mkwaja
Ranch. The control program will be undertaken in the second phase.
Phase I activities include:

a) field surveys in Zanzibar to determine location distri-
bution and densities of 3. austeni, the nature of their habitat and
the extent of trypanosomiasis on the Island;

b) design adaptation and field testing at Tanga and Mkwaja
Ranch of aerial fly release methods, membrane feeding techniques,
alternative insecticides, dosage rates and methods of application,
and improved field surveying and monitoring techniques. To further
reduce costs it is anticipated that new techniques will be developed
and tested which will make it more economic to rear and maintain fly
colonies in the field;

c) rearing at Tanga of a colony of surplus sterile males of
G. austeni for release during Phase II;

d) rearing and maintenance of surplus sterile males of
G. morsitans to continue field testing at Mkwaja Ranch near Tanga
Center; and

e) further on-site and overseas treining of Tanzanians.

These activities will establish the preconditions for a control
program on Zanzibar. The actual time required for completion of
Phase I is dependent on the number of sterile males needed to control
the wild teetse population on Zanzibar. This number is dependent on
the size, density and distribution of the wild G. austeni population,
as well as the effectiveness of initial insecticide applications.
These sprayings are necessary to achieve a manageable and economic



ratio of sterilized to wild mals flies to eradicate tsstse with
SIRM over a desired time frame. Consequently, Phase I activities
could be completed within 18 months or may extend over a three.year
period until all the conditions for a successful Phase II are fully
in place and until survey results in Zanzibar yield more precise
estimates of the Important parameters of the control program. For
this reason this document seeks approval and authorization of funds
for Phase I activities only.

It is proposed that this Project Paper will be amended ta seek
additional approval and authorization of funds to finance Phase II,
the control program, when Phase I preparations have been complsted;
the conditions for successful field operations are fully in place;
the parameters of Phase II are more precisely defined; and Phase IT
costs can be more precisely determined.

Phase I activities will cost about US$5.0 million over three
years or US$2.7 million over 18 months and will be grant funded.

Major AID inputs for Phase I include:

a) approximately 20 person years of long term technical
assistance;

b) approximately 25 person months of short term consultant
services;

c) 12 years of training for three participants @t the B.Sc.
level in entomology and parisitology;

d) on-the-job training for veterinarians, laboratory staff,
research officers, survey teams, and other Tanga and Zanzibar
personnel;

e) construction and equipping of a field laboratory/office
on Zanzibar;

F) various commodities including vehicles, trucks and operating
costs;

g) total financing (foreign exchange and local cost) of all
Phase I activities on Zanzibar Island.

The major TanGov input for Phase I will be about US$ 600,000 to
help finance recurrent and capital development expenditures at the
Tanga Tsetse Research Center.

The major shaort-term benefit of this project will be the control
of tsetse on Zanzibar. The long-term benefit will be a proven cost-
effective envirommentally safe and appropriate complement to the total



arsenal of tsetse control techniques in Africa. The successful repli-
cation of SIRM in Tanzania and other regions of Africa on a bruader
scale with other control methods will depend on joint progremming with
other donors ta maintain barriers and to foster optimum patterns of

land use in opened regions.

C. ISSLES:

1. Scope of Project:

The scope of project purposes and range of activities have been
discussed at considerable length both in AID/W and within the Mission.

The activities proposed for this project have ranged from rearing
G. pallidipes and G. morsitans to range management bush control
Uéterinary services, full scale livestock development and land use
planning on Zanzibar. The Mission believes that all of these activities
are essential in the long-run and that they will inde=d be undertaken
with or without AID or other donor assistance. In the short-run, how-
ever, and bearing in mind the lessons, direction and momentum gained
from work at Tanga, it is essential that the purpose and components of
this project are brought into proper balance with the practical and
immediate requirements of a successful tsetse control program, parti-
cularly on Zanzibar. For this reason, it is essential that the
secondary project purpose — to prove the operational feasibility and
cost effectiveness of SIRM under actual field conditions — not be
interrupted so as to preclude development activities of other donors
on Zanzibar or with development nrojects that may be proposed by AID
for Zanzibar in the future.

2. Environmental, Social and Economic Analyses:

The analyses contained in this document are preliminary in nature.

The proposed activities in Phase I are further technical developments,
feasibility assessment and surveying. All theses activities will lead
ta the opportunity for AID/W, USAID/T and TanGov to participate in the
decision regarding the most reasonable manner of proceeding with Phase
IO on the basis of economics social and envirormental considerations.
Provision has been made for various services of short-term consultants
in Phase I to fully develop and resolve these problems.

3. Level of Technical Assistance:

A major project cost is for expatriate technical assistance,
including a mechanic who the Mission considers crucial to project
success. After consultation with the PASA team at Tanga and Dr. David
Dame of USAID/Ag. Research Station, it is recommended that the level of
technical assistance requested herein be approved. Tanzania does not
have adequat: numbers of adeguately trained scientists and it is thus



necessary to provide a relatively high number of technicians.

4. Commodity Support:

A waiver for seven lLand Rovers has been reguested. Previous
waiver requests have been approved for USAID/Tanzania on the basis of
special circumstances. The Mission recommends the waiver request
Justified in Appendix H be approved.

5. Evaluation of Current Hesearch?

A final project evaluation by the Research Advisory Committes (RAC)
was scheduled for February of this year. The purpaose of the evalua-
tions was to assess the potential of SIRM as a complement to
treditional tsetse control methods. The RAC team has not been fielded
due to limitatinmns on travel funds. Without an endorsement from RAC
it is difficult to assess the technical feasihility of the proposed
project. However the design team reviewed progress at Tanga in mid-
1978 and concluded it was reasonable to expect a favorable review from
RAC. The Mission has requested AID/W assistance in fielding this team,
but to date no action has been taken. The constraints of time, i.e.
the necessity of recruiting replacements for the technicians leaving
Tanga requires that the PP be submitted at this time.

6. Project Phasing:

Although the project has been divided into two phases this does
not mean that the control program will not be undertaken. Approval
of the entire project, Phase I add II is requested, however authori=—
zation of funds for only Phase I is sought. Phase I activities are
designed to prepare for the control progrem on Zanzibar. It is found
that Phase II can be initiated after 18 months, rather than 3 years,
the remaining Phase I funds should be sufficient to initiate Phase I
whose total annual costs should be about 25% above those of Phase I.
This Project Paper will be amended after the first year or at such time
that Phase II costs and implementation can be more precisely defined,
to seek authorization of funds for Phase II.

D. RECOMMENDATIONS FOR THE ASSISTANT ADMINISTRATOR

1. That you approve Phases I and II of the Tanzania Tsetsse
Control project and authorize a grant to the United Republic of Tanzania
from the Agriculture, Rural Development and Nutrition Appropriation in
the amount of $5,000,000 for Phase I activities. (PAF II Contained

Appendix L.)

2. That you approve a waiver for the purchase of seven non-U.S.
source/origin (Code 935) four-wheel drive vehicles and spare parts.
(Justification contained Appendix H.)

Scate dable has” advised RAC evaluation will be held the week of
March 12, 1979.



3. That you approve the Initial Envirormental Examination.
(See Part ITI.C. of the Project Paper.)



II. OETANLED PROJECT DESCRIPTION

A, Background - AID Spaonsored Research

In 1564, a USAID research program through a participating
Agency Service Agreement (PASA) with the United States Department of
Agricul ture (USDA) began to pursue research on the Sterile Insect
Release Method (SIRM)} in Rhodesia. The results of this initial
research effort were promising when 98% control of Glossina morsilans
was accomplished on a small island in Lake Kariba. Research was dis—
continued for political reasons, however, the success appeared to
warrant further work to perfect technigques for rearing flies and
ultimately to conduct a large scale field trial to test both the
efficiency and economics of the sterile male technigue against flies
in Africa (Dame and Schmidt, 1970). In 1971 the locale of the research
effort was shifted to Tanzania through a PASA with USDA under the
centrally funded DS/AGR project, "Research on Sterility Methods of
Tsetse Control (931-0072)". 1In 1972 work began to develop a tsetse
rearing facility at Tanga, Tanzania, in order to demonstrate an a
modest scale, the potential for the use of SIRM under non-laboratory
conditions against ane of the most economically important and prevalent
species, G. morsitans morsitans.

The Project at Tanga was designed with three main objectives:

Short-range: to construct a mass rearing facility and develop
techniques for mass colonization of G.m. morsitans
(completed in 1976).

Intermediata to evpand wiable fly colonies to produce excess insects

Range: for studies on sterilizaticn, cackaging, release, and
ecological studies as well as to supply a larye scale
field trial of the SIAM (compl: .d in 1976).

Long-range: to suppress o -~radicate G.m.morsitans .n a 100 square
kilomeier tes. -vea in accordance with project design
to determine ths validity of the concept. This objective
will be demonstrated by March 1979. The final review
of the parent project was planned by DS/AGR for late
February 1979. (See Project Issues, Part TI.C.)

Schievements include: (1) the completion of laboratory facilities
contairing a mass reared colony of 60,000 G.m.morsitans, the largest
tsetse fly colony in existence (short-rangg 'g-oali, the testing of
irradiation, packaging, transport and release technigques for field
release trial (intermediate goal), and as part of the long-range object-
ive the field release phase which began in December 1977 was completed
achieving 98% control of G.m. morsitans at the test site.

) In additipon, over 100 Tanzanian nationals have received on~the—
Job training in the various facets of field and laboratory research under

the guidance of five expatriate advisors. One Tanzanian has returned



from the U.S. with a M.Sc. degree in entomology, and a woman will
complete an Y.Sc. in entomelogy in 1972. Ancther man is presently in

the States studying toward the B.Sc. degree in entomology.

The object colony of 60,000 G. m.morsitans was reached wel. in
advance of the field release phase. GSufficient host-animals (650
goats ancd rabblts) are available tc supply daily blood meals for
the fly colony. The colony output at full strength is approximately
1,000 sterile male flies/day for field release at the test site,

Mkwa ja Ranch, privately owned by Amboni Limited. Isolation of thke

test site to inhitit ingress and egress of G. m. morsitans involved
construction of a one kilometer-wide, shear—cleared barrier. Barrier
construction has been completed and its effectiveness 1s being tested
by monitoring the movement of marked flies released inside and outside
the study area. It was necessary to reinforce the barrier by selective
application of insecticide in a 300 meter band around the outer barrier

perimeter.

Since January 1976, studies on behaviour of sterilized flies in
the field and surveys of population dynamics of the field fly population
and Ezganosomes have been undertaken. The site received two aerial
applications of a non-persistent insecticide to reduce the population of
G.m. morsitans prior to the release phase of sterile males. Had the
STRM technique no“ been employed, up to four additional applications of
insecticide over a four month period would have been required. Theoreti-
cally, an initial ratio of three sterile males to each wild male in the
population will result in eradication over a 12-month period. Tne
technigue is currently being evaluated in detail. The project is now
on schedule with good prospects of success by March 1579.

Because the parent projects have been centrally funded research
activities, technical evaluation of the research conducted under these
projects with emphasis on the progress toward the applied use of SIRM
in tsetse control and trypanosomiasis eradication was undertaken as part
of the design teams activities in July 1978. The terms of reference
for the evaluation and for the design team are included in Appendix J.

The evaluaticn team concluded that therm is an excellent
probability that the Tanga bassd research will deamonstrate that SIRM is
technically feasible far use in eradicating G. m. morsitans. It will
not result in an eradication of the disease from the ranch herd because
only one of two vectors of trypanosomiasis found on the ranch is now
subject to the SIRM technigue. Further production and release methods
remain labor-intensive with the cost per fly released being about 22
cents. While the SIRM technique is expected to be shown technicallz
feasible, (thus justifying further trials using this technique such as
those proposed on Zanzibar) additional technical developments are
required on less costly methods of feeding flies, fly release systems,
and on rearing techniques for other species of tsetse fly before SIRM can
becom-; a cost effective complement of tsetse control.



Be ~FPurpcse and Geals Statements

The purpose of this project is to eliminate tsetse on Zanzibar
by proving the operational feasibility and cost effectiveness of the
sterile insect release method (SIRM). As explained earlier, this will
involve udditional technical developments at the Tsetse Research Center
at Tanga and preparations for a control program of single species of
tsetse fly. This project purpose supports the USAID Agricultural and
Rurel Development Program goal as set forth in the Country Development
Strategy Statement submitted in January 1979, "USAID Tanzania proposes
to undertake those projects which accelerate the transfer and adoption
of improved and appropriate techrnologies, services and systems which
will benefit the rural poor'. Phase I of this project will provide
funding for the Tanga Tsetse Research Center to continue work on lower—
ing rearing costs, testing methods of aerial release of the sterile
male pupae, testing insecticides and lowering costs of rearing of tsetse
species. Phase I also includes surveying for the distribution of density
and habitat of G. austeni and diagnosis of the extent of trypanosomiasis

on Zanzibar. Euring Phase I authorization of funds will be sought for
the Phase II control program on Zanzibar. Successful accomplishment

of these objectives could lead to a technology which would offer an
environmentally sound and cost effective technigue which could be used
as part of the tsetse control program on mainland Tanzania and other
regions in Africa. Control of tsetse fly would provide an additional
land hase for agricultural and livestock development and control of
human sleeping sickness, thereby improving health and facilitating live=-
stock development.

C. Project Outputs: Phase I

To achieve Phase I objectives it will be necessary to provide the
following:—

1. Persons trained in tsetse survey/resesarch, and eradication
technigues are needed to create an effective tsetse organization. Most
training of local staff will be on—the-job with experience being acquired
during the survey and ecological studies and insecticide spraying trials.
Undergraduate training is planned for three persons in entomology and
parasitology. These individuals will form a cadre of Tanzanian
nationals with practical experience in scientific and managerial pro-
cedures to assume responsibility for continuing trypanosomiasis research
and control nrogram.

2. An office/laboratory facility is needed on Zanzibar for the
diagnostic surveys and proposed control program.

3. A baseline survey will be completed which will precisely
define and map the distribution of G. austeni on Zanzibar. The incidence
of trypanosomiasis throughout Zanzibar is not nrecisely known and must
be determined prior to any tsetse control activities.




Tt is necessary to provide current data on the incidence of
omiasis throughout Zanzibar as an aid in determining the
se or absence of (. austeni in various areas and its seasonal
ioution and density. ~As the cattle on the Island are relatively
seuentary, the findings would be of value in helping to determine
presance or absence of G. austeni in various areas. The seasonal
variations in disease incidence could assist in determining the perma-
nent hot-dry season habitats of the fly. Certain information and data
already sxist including excellent aerial photogrephs of the Island, teken
in October 1977 and vegetation maps based on the aerial photographs
which are being prepared by the Department of QOverseas Surveys, ODM,
London. Such photographs and maps would be essential both for tsetse
surveys range management and land use studies. These photographs and
maps should provide an accurate method of identifying all probable
tsaetse habits.

4, An epidemiological survey of trypanosomiasis on Zanzibar
will be needed to determine the incidence of trypanosomiasis and other
diseases transmitted by biting flies, ticks and other vectors in
livestock.

Determination of the infection rate will be done by observations
of animals for clinical signs of the disease and by examination of
representative blood smears and serological tests frum random samples of
up to 10% of the livestock in each locality with known tsetse fly
infestation. The laboratory/office facility on Zanzibar will serve as
the headgquarters for this operation.

5. Mkwaja Ranch and Tange Tsetse Research Center Activities

Activities at these sites will include development of a breeding
colony of G. austeni for use in the proposed tsetse/trypanosomiasis
control campaigns on Zanzibar Island, more cost effective feeding, pupae
and fly dispersal and rearing technigues, and a recommendation for
insecticide application. To achieve these objectives it will be necessary
to:

(a) Caomplete G. m. morsitans releases on Mcwaja and continue monitoring;
(b) additional tests on aerial methods of pupae or mature fly release;
(c) establish a breeding colony of G. austeni at Tanga;

(d) conduct membrane feeding trials and test other low cost rearing
techniques; and

(e) determine which insecticides including application
methods and dosages should be used én .anzibar; and

(f) conduct an environmental assessment.



These activities are an outgrowth and contimuation of activities
initiated in the parent proJects. The proposed project provides for am
overlap in time of the senior research staff to assure that no break
in the activitles occur.

(a) Release of Sterile Male G.m. morsitans at Mkwaja Ranch

Emmphasis must be glven to the contimuation of the present
programme of releasing sterile made G. m. morsitans at the
MiavaJa Ranch, It is antlcipated that the objective of
suppressing the population of thls specles on the ranch will
be achieved by February/March 1979, but it may be necessary to
continue releases for a few more months In order to
conclusively demonstrate that effective control has been
achieved. The decislon on when to stop releases and initiate
other activities on, say G. austenl must be left with the
present project leader or hls successor. Even after releases
have stopped, fly rounds at the ranch should contimue to
determine the rate of reinvasion of G. m. morsitans for roughly
18-24 months. In the interim period prior to the build up of
the G, austeni colony, surplus sterile males will be used in
conducting studies of alternative relesse methods and the use

of SIRM in maintaining the tsetse barrier around Mkwaja Ranch,



(b) Refinement of Aerial Methods for Release of
Sterils Pupae or Flies

Before the present rearing operetion for G. m. morsitans is
discontinued and prior to the need for full productmn of G. austeni
for release on Zanzibar, it would be appropriate to uss the disposable
surplus of pupas to datermine whether altsrnative and less costly
methods of dispersing sterile males can be developed. At present this
is affected by four-whesel drive vehicles as far as passible on the
ranch then on foot to release stations located throughout Mkwaja Ranch.
This procedure would not be feasible if larger areas were to be covered.
Aerial release systems have been developed for sterile males aof other
insect species and there would be many advantages if such a system
could be used for Glossina. Technical Developments in packaging and
aerial releass methods might appropriately be conducted in the period
immediately following the termination of the land release of a sterile
males at Mkwaja Ranch and prior to the need to concentrate on production
of the G. austeni colony. For this activity, the use of a specially
equipper:i- light fixed-wing airplane would be required. If successful,
the technique could be evaluated for possible use in the Zanzibar control
program.

(¢) Rearing of G. austeni for Release on Zanzibar

The principal development activity at Tanga over the first 18
months of the proposed project will be the establishment of a productive
calony of G. austeni for Zanzibar. The technology for rearing G.
austeni is nearly identical to that of G. m. morsitans and G, austeni
which are being successfully reared on artificial membranes at the
Langford Tsetse Research Station of the ODM/University of Bristol,England.
Full production of G. austeni could be required for Zanzibar Island releasa
for a period of abagut 18 months, following the completion of pre—
eradication surveys and investigations on Zanzibar. Following thesa
surveys a decision on the precise way to proceed with the control program
on the Island will be made. It is the judgement of the design team that
a positive decision as to the technical feasibility of tsetss control
in Phase II is highly probable and that the G. austeni colony at the
Tanga Laboratory should therefore be programmed to b3 fully productive
rbughly 12 months following the initiation of the surveys on Zanzibar.

An output of the Project will be demonstration of the feasibility of
large scale rearing of a tsetss species for release programs under actual
field conditions with simple equipment. However, even if there are no
hreskthroughs over the first two years of the project in the mass rear-
ing technigques, the present output of Tanga (roughly 1,000 pupas per day)
should be adequate for the proposed usa of SIRM on Zanzibar.



(d) Membrane Feeding Trial

Fresently at Tanga tne flies are fed on live host animals (650
goats and 90 rabbits). Maintaining disease-free and healthy animals
in enclosed cuartr.'s is a burden on scientific personnel and injects
an element of rii# in the fly-rearing program. Also host—animal feeding
is an expensive method, being labor-intensive and requiring air and
humidity controlled buildings for their maintemance. A thir- drawbadk is
that it restricts a significant expansion of fly colonies. Techniaues
for rearing G. m. morsitans and G. austeni on whole or modified blood
on artificial membranes have been developed 2t two laboratories in
Europe, at Langford, England and the FAQ/Internaticnal Atomic Energy
Agency (FAQ/TIAEA) Tsetse Research Laboratory near Vienna, Austria. An
objective of this activity will be to determine if such exdsting systems
could be directly transferred to Africa or whether they must be modified
for African conditions. The major constraint is expected to be an
appropriate source of blood or blood substitute. In Europe adult flies
and pupae comparable in size and weight to native wild flies have only
been maintained on a modified fresh pig blood diet. Suitable sources
of pig's blood are not available in Africa. Experiments are underway
to develop a fresh dried product which could be meanufactured for ship-
ment to Africa. The Tanga Research team is also working on a technigue
to use blood cycled through a membrane and returned to the donor animal.
Initially it is proposed to convert a small insectory associated with
the rabbitery into an experimental membrane feeding unit. Depending on
upon progress made in adopting this technique, a decision may later be
taken to convert aone or more of the three insectaries to this method of
rearing. This will reduce costs considerably by decreasing the live
goat herd now maintained to feed flies. If not feasible from a scientific
perspective, it will be necessary to continue to maintain the goat herd
at present strength.

A second consequence would be that the production of sterile
males could not be expanded greatly, and the entire production capabi-
lity of the Tanga station would be required to produce G. austeni.

It should be noted that both G. austeni and G. m. morsitans are being
reared in Europe on membranes ard it is believed that membranes and
irradiated males would be competitive with native wild flies. This

fact would need to be confirmed in the initial stage of the project on
Zanzibar and at Tanga. Scientists who will be concerned with this work
should visit both the Langford and FAQ/IAEA laboratories for approximately
2-3 weeks to become familiar with the methods and equipment being used.
This is a key component as fewer host animals and considerably less
space would be required to rear an equal number of surplus males for
release. GSIRM is not likely to become economically feasible, especially
for the simultaneous control of rearing more than ons species until this
technology is perfected. Roughly 630 goats are required for daily
feeding of the 60,000 fly breeding colony currently in place in Tanga.

A reduced number of goats (perhaps 200) would need to be maintained as

a back—up feeding system for the breeding colony and for other experi-
mental purposes.
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The Tanga laboratory will also examine and test the feasibility
of other technologies that could reduce the cost of rearing. For
example, it may be possible to construct an insectory which reguires
no mechanical control of humidity and temperature. Thus one corallary
objective of the work at Tanga will bse to increase cost effectiveness
of SIAM technologies through a variety of test, trials and adaptations.

(e) A recommendations based on Phase I Research regarding an
appropriate pesticide, the dosage and method(s) of application
will be made.

While it is believed that aerial application of the insecticide
is ths only practical approach this assumption will require further
testing.

It is recommended that a specialist experienced in all spraying
applications methods that have been employed against Glossina elsewhere
should be employed to advise on the most appropriate suppression or
gradication techniques to be used in the ecological circumstances on
Zanzibar. The person employed should be given access to the PP and other
reports and should visit Zanzibar soon after the survey has determined
residing locations of the fly at different periods, so that adequate
time is available for arranging appropriate air spray trials. The
insecticide application specialist should take into account a variety of
factors when determining the most appropriate techniques to be used. The
type and resting locations on the vegetation occupied by G. austeni and
meteorclogical conditions during the hot-dry season would be particularly
important.

(f)  An Envirormental Assessment (EA) will be Conducted near the end
of Phase I

The EA will examine the potential ecological impact of the proposed
control program on the Island of Zanzibar. 0One of the objectives of Phase I
will be to assess the best methods to be used in conjunction with SIRM
to ensure the control of G. austeni while at the same time keeping
contamination of the enviromment to a minimum. Consultarts who have had
experience in monitoring eradication schemes in ather African countries
will be requested to monitor the effects on a limited number of non-
target organizations during the insecticide trials and eradication phases.
The University of Wageningen, Holland, and the Centrs for Overseas Pest
Research, London, both have experience in this field. It is considered
that the most critical area is in the westermn portion of the Island where
G. austeni occurs in areas of settlement and cultivation.



Phase II

After successful completion of Phase I, USAID will requést
authorization of funds for Phase II to undertake the control program. It
is estimated that this phase will require approximately three years.
USAID cannot at this time accurately estimate costs, since Phase I
results will determine many factors which will affect funding require-
ments; however it should be approxdmately the same as Phase I with
additional requirements for insecticides and aircraft rental.

D. Inputs by USAID

l. Technical Assistance -~ Tanga

Implementation of the activitises detailed in the project
description will reguire an expansion of the technical assistance team
from that of the parent project at Tanga. The composition of the
present technical assistance team for the Tsetse Research Center and
the Zanzibar activities are summarised in Table 1.

The technical assistance team at Tanga will consist of an ento-
mologist who will be the Tanga Team Leader, a Field Entomologist; plus
an additional Research Entomologist; a Veterinarian and a Tsetse Fly
Rearing Expert from the FAD/International Atomic Energy Administration,
Laboratory, Vienna, Austria; a Training Officer; and a Mechanic.

The team leader at Tanga will serve as the manager of the
Center and would be expected to provide overall technical guidance for
the activities on Zanzibar. The Tanga team is required to carry out the
following activities:

(a] Monitor G. m. morsitans on Mkwaja Ranch to gather data on
rate of reLurn?bu:.ldup cof e fly population.

(b) Develop an aerial fly/pupae releass method, making trials
with both pupae-and-adult flies.

(c) Conduct irradiation and other tests to determine the
effects of sterile male vigor and longevity.

(d) Deve.lop less costly feeding methods and rearing tachniques
for African conditions.

(e) Develop a variable colony of G. austeni to be used in the
release program on Zanzibar. “The infrastructure used to
develop the G. m. morsitans colony will be utilized for this
purpose.

(f‘) Carry out highly controlled testing on Mkwaja Ranch to test
and evaluate different types of insecticides, dosage, and
application techniques.
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(g) Monitor and eveluate all SIRM technigues on the basis
of cost effectiveness.

(h) The training officer will be responsible for organizing
training activities for junior staff, counterparts,
supervise practical training for visiting certificate
level students and for other visitors to the Center.

It should be noted that the fly rearing expert in the past has
been contracted for from the FAD/IAEA/Tsetse Research Laboratory.
Throughout the life of the present research project, the prime con-
tractor, the USDA (PASA) has sub—contracted with the FAO/IAEA laboratory
in vienna, Austria, for supporting technical services. These have
includcd research on membrane feeding and blood preparation and the
maintenance of a backup colony of flies for the Tanga labaratory. They
have also designed and/or procured special materials and equipment.
Their performance was Jjudged to be excellent by the various review
panels. The FAQ/IAEA Laboratory clearly has pre-eminent capability
in specialized tsetse rearing technology. Because of the scarcity of
Americans with field experience in SIRAM and in tsetse fly survey and
control, the design team proposes that USDA continue to sub-contract
with FAD/IAEA to provide for a fly rearing specialist (the present
incumbent has indicated a desire to remain with the mroject) and one
Entomologist.

2. Technical Assistance - Zanzibar

The technical assistance team on Zanzibar Island will consist
of two Entomologists, one of whom will be the Co-team Leader and a
Veterinarian. The Co-team Leader would be responsible for the initial
surveys and ultimately for the tsetse control and SIRM activities. This
team will conduct epidemiological surveys to determine the incidence
of trypanosomiasis and other hemoparasitic disease in livestock and
conduct entomological studies to determine fly densities and distribution
and fly habitat. From the above haseline data for Phase II will be
assembled.

3. Technical Assistance - Consultants and Evaluators

Consultants and Evaluators will be required in the following
capacities:

Approximate Person/Month

Envirormental Assessment Team (eco-

logist, economist) 3
Technical Advisory Panel (Tanga

and Zanzibar 12
Insectdcide Application Specialist 6

Experts in cost accounting,
statistics and survey methodology 4



In summary four scientists, a training officer and mechanic
will be located at Tanga in addition to three scientists on Zanzibar.
One of the Zanzibar scientists would be designated as co-team leader.
The co-team leader located on Zanzibar would have authority delegated to
operate nis program as dictated by the Ministry of Agriculture or
Zanzibar and responsibility to undertake surveys and would ultimately
be responsible for the control program in Phase II. An exchange of
personnel between Tanga facility and Zanzibar for training purposes
should be organized and employed. The Tanga team leader would have
general responsibility for any transactions involving both the Ministry
of Agriculture, Division of Veterinary Services on the mainland (the
Tanzanian Govermment agency responsible for the Tanga Center and its
staff) and the zanzibar Ministry of Agriculture (iesponsible for
Zanzibar).



TABLE 1: EXPATRIATE TECHNICAL ASSISTANCE REQUIREMENTS, PARENT AND PROPOSED PHOJECT

LONG TERM Parent Project* Proposed TOTAL

FY 1578 1979 1979 1580 1981 19682

Tanga Center (Person Months)

Team Leader (Entomologist) (12) (9) 6 12 12 6 36

Research Entomologist (12) (9) 6 12 12 6 36

Veterinarian (12) (9) 3 12 12 9 6

Tsetse Rearing Expert (FAD/IAEA) 12 6 6 12 12 6 36

Training Officer - 3 12 12 9 a6

Mechanic — 6 12 12 6 36

Sub-Total (60) (39) 30 72 72 63 216

Zanzibar

Co-Team Leader (Entomologist) - - 3 12 12 3 36

Entomologist) - - 3 12 12 9 36

Veterinary/Pathologist - - 3 12 12 9 36

Sub-Total - - 9 36 36 27 108

TATAL LONG~TERw - - 39 108 108 69 324

CONELILTANTS

Tanga - - 4 13

Zanzibar - - 2 2 12
TOTAL CONSULTANTS - - 5 11 25

* Parent project services are non-add.

8T



- 19 =

4. Local Hire Labor

A variety of personnel will be required for both the Zanzibar
and Tanga project sites for all four project years. These requirements
are summaized below;

Table 2 : Local Staff — USAID Contribution

Position Number Cost per Year (each
T%S- l U% == 8-

A. Tanga
Sr. Administrative Officer 1 46, 800
Secretary 1 34,800
Office Assistants 10 5, 400
Laborers and DOrivers 30 4,580

B. Zanzibar

Sr. Administrative Officer 1 30,000
Secretary 1 24,000
Office Assistants 2 5,400
Laborers and Drivers 12 4, 560
Table 3 : Local Staff ~ TanGov Contribution)*
A. Tanga - (Tanzania Ministry of Agriculture)
Station Manager 1 36,000
Entomologist 1 8,000
Admin.and Support Staff 2 5,400
Laborers & 4,580
B. Zanzibar - (Ministry of Agriculture)
Assistant Team Leader 1 36,000
Research Officer 2 18,000
Laboratory Technician I 21,600
Laborers and Drivers 22 4, 5360

# Ges "Inputs by the Host Govermment", Part II. E.



Table 4 : Summary Technical Assistance and Personnel

TANGA

USAID

a.
b.
c.
d.
e.
f.
g.
h.
i.
Je

Team Leader (Entomologist)
Aesearch Entomologist
Veterinarian

Mechanic

Tsetse Fly Aearing Expert (FAD/IAEA)

Training Officer
Administrative officer
Secretary

Office assistant
Laborers and Drivers

TANZANTA GOVERNMENT

a.
b.
Cs
d.

Entomologist Co-Manager

Station Manager

Administrative and Support Staff
Labarers

ZANZIBAR

USAID

a.
b.
c.
d.
e.
f.

Je

Entomologist (Co-Team Leader)
Entomologist (FAO/IAEA)
Veterinarian/Pathaologist
Junior Office Assistant
Secretary

Office Assistants

Drivers and Laborers

ZANZTBAR GOVERNMENT

CLPCTID

Assistant Co-Team Leader
Research QOffice Assistants
Laboratory/Technician
Laborers and Drivers

1 (expatriate)

(W]
NNHR R B e BB

B ne

(local hirs)
1"

(expatriate)
"

(local hire)
"



4, Trainigg

Participant training will consist of twelve person years. It
is planned to send three Tanzanian nationals who are A-level Certificats
holders for university studies abroad leading to two B.Sc. degrees in
entomology and one B.5Sc. in parasitology. All other Tanzanian
personnel will receive on-the-job training to enable them to carry out
their duties efficiently and develop the cadre of trained personnel
discussed in the outputs section (see Part II. C.). One Technician
will be assigred to Tanga to oversee and provide training on Zanzibar
and at the Tanga Tsetse Research Center.

5. Eguipment and Supplies

Seven four—wheel drive vehicles with spares are to be purchased.
Three vehicles will be assigned to Tanga and three to Zanzibar, with
the seventh vehicle being purchased in 1981 as a replacement vehicle.
Availability of spare parts and servicing are crucial factors in main-—
taining vehicles for necessary project activities. Landrovers have
been selected as the best type af vehicles.for the project because-.af
the availability aof spare parts and service. (See Waiver Request,

Appendix H.).

One 23 “on truck will be used to haul feed to the goats in the
host feeding operation at Tanga and to transport the large number of
workers engaged in that operation to and from designated pick-up
stations on Tanga. Many workers reside at a distance from the Tanga
facility, and absenteeism is commonly as high as 25% when transportation
is not provided.

The project will also provide one tractor and covered trailer
will be required for Zanzibar to be used for the survey personnel. A
tractor is more appropriate than a truck for the conditions on Zanzibar.

Small quantities of various insecticicles will be regquired for
the testing of application method and dosages. If procurement waivers
are required they will be prepared by USAID and obtained prior to
purchase.

Commaodities other than transport will bes mainly those associated
with equipping the laboratory on Zanzibar, plus expendable supplies
necessary for normal daily operation of the laboratory and the insectory
at Tanga. Much equipment is designed and fabricated to fit the specific
needs of the project. The laboratory will be constructed and equipped for
the purpose of (a) diagnosing trypanosomiasis and other hemoparasitic
diseases in livestock; (b) entomological studies of the tsetse fly and
(c) office space to serve as a base of operations for the technicians on

Zanzibar.

The following items of equipment will be required at the Zanzibar
Labaratory ;-



Table 5 : Zanzibar Laboratory Equipment

Item

Centrifuges

Dissecting Microscopes

Compound Microscopes

Incubator

Microtome

Deep Freezer

Air conditioners

Sterilizer (steam)

Drying Oven

Distilled water apparatus

Lab—-glassware

Standby generator

Tools — metric (B2 pc)

Washers, dryers

Refrigerator

Hypothermographs

Autoclave

Photostat machine

Two-way Radio systam

Typewriter (manual)

Office Furniture and Filing
cabinets

Calculators (Desk)

Hand calculator

Camera attachments

Animal tatoo machine

Ao Bright hire Hemocytometers

Bunson Burners

Mortar and pestle

Windscope

Raingauge

Hand anemometcr

Mettler Balance

Hydrometer Set

Deluxe 60 min. Bell type timer

Transformer

Automatic Power Sawer

Microchemalocrit Centrifuge

Veterinary Surgical Kits (drips,
scapels, hemostats, scissors,
needles, syringes etc.)

Aluminium Screen

Number

Price/each

HHOLONF M HNFRPOFRFFNNMDNOLON

w

—
HFHRPOPFHRNANMNNLOPAPNH LW

8-

$ 1,000
€00
1,800
1,000
2, 500
1,000
606
1,500
200
400
2,000
10,000
250
&600
500
200
1,30
1,400
20,000
200

5,000
500
150

1,000

50
50
25
10
200
150
200

1,200

100

250
00

5,000
3o

Total

2,000
1,800
3,600
2,000
2,500
1,000
3,600
1,500
400
400
2,000
10,000
1,000
800
1,000
2,100
1,500
1,400
20,000
600

5,000
1,500

1,000
100

878,495
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In addition approximately $1,000 p/a and $3,000 p/a for
expencable office supplies and laboratory equipment are required
respectively.

Aircraft services are required in Phase . to test pesticide
applications and purze/fly release and $16,000 per annum is budgeted
(approximately GU hrs/p.a. at a rate of $250/hr.). Aerial spraying
will =z done by a professional operator skilled in the technology of
arrial application of pesticides and with specially designed equip-
ment for aerial spray against tsetse. A proprietary procurement
wailver will be required if USAID contracts with the same company that
provided the services at Mkwaja Ranch. Total Phase I services are
estimated to cost about $40,000. This amount is within the waiver
authority of the mission director and therefore if necessary will be
reviewed by USAID at such time as necessary to procure the services.

7. Facilities and Construction

Housing for five technicians in required. Two houses will be
purchased in Tanga at an approximate cost of approximately $30,000
each. UBSAID intends to rent three houses formerly used by U.S.
Consulate on Zanzibar and, thersfore, no construction is required for
housing on Zanzibar. However laboratory/office facility will be needed
on Zanzibar. The Zanzibar Govermment has agreed to provide a 1/4
acre plot at their Veterinary officer's station on Zanzibar. Prelim-
inary estimates for this facility are approximately $52,000. (See
Appendix G, for 611 (a) Certification.)

Ees INPUTS BY THE HOST GOVERNMENT

The Tanzanian Govermment will give financial aid on the Main-
land (approxﬂnately Shs. 800,000 per annum) to support the Tanga
facility at approximately the present level of activity.

The Govermment of Tanzania has, in addition to the Ministry of
Agriculture on the Mainland, a Ministry of Agriculture for Zanzibar
and Pemba Islands. The Zanzibar portion of the project would be
implemented through the Ministry of Agriculture for Zanzibar and Pemba.
On Zanzibar a suitable lot will be provided for a heedquarters/laboratory.
Field and counterparts will be salaried and provided by the Ministry
of Agriculture, Zanzibar. Electricity, water and repairs to the
laboratory will be the responsibility of the government, except in
case of emergencies. Telephone service will also be provided by the
government, including official telephone calls within the country of
Tanzania.

Personnel to be furnished by the Tanzania Government are
illustrated in Table 3 : Local Staff - TanGov Contribution. This
includes a variety of labarers and support staff plus counterpart team
leaders for both Tanga and Zanzibar.
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A Tanzanian shilling contribution to a rust Fund to be used
on USAID projects in Tanzania will be paid at the rate of Shs. 21,800
per annum per expatriate technician.

Fe MAJOR ASSUMPT IONS

This project is supported by the following assumptions:-—

1. At the World Food Conference in Rome, 1574, maJjor attention
was given to the restraints imposed on developing African countries by
the presence of tsetse-borne disease. ODifferent methods are now being
developed to control tsetse and trypanosomiasis. USAID will meke a
significant contribution by virtue of its leadership role in applying
SIRM technology developed in the United States. Intornational parti-
cipation in assisting developing countries in achieving control with
SIRM could be expected after the technology is fully developed and U.S.
input ceases.

2. The Tanzania Govermment is cognizant of the magnitude of
the tsetse fly problem and will continue financial and manpower support
for the program. It has plans to initiate certificate level training
for tsetse control field officers in January 1979, and to prepare for
eventual mainland control programs.

3. The field operational sites will continue to be available.
Since 1974, the field site used for the fly release program has been
the Mkwaja Ranch, located about 100 km south of Tanga. The Ranch is
a subsidiary of Amboni Estates, a privately—owned corporation with an
extensive sisal plantation in the Tanga Region. The Ranch site was
considered to be marginal for sisal but is potentially excellent range—
land. Over the 18 years the Ranch has been in operation, an excellent
herd of about 10,000 head of indigenous cattle has been developed.
The herd is grazed on roughly 100 square miles (64,000) acres on that
portion of the ranch currently being used for the release program. The
Ranch management, which had already initiated the construction of a
tsetse fly barrier along one side of the Ranch, agreed to allow the
Ranch to be used for the test site. 1In exchange a one km wide cleared
barrier was completed around the Ranch with project funds. This pre-
caution was necessary to prevent reinvasion of wild flies from outside
the Ranch during the SIRM release period. The Amboni Estates made
caterpillar type tractors, other equipment, equipment operators and
laborers available at cost for barrier construction. Also housing for
project employees was constructed on the test site with project funds.

From the standpoint of location within the target coastal
G. morsitans belt, the facilities made available for use of the team
and the excellent cooperation of the ranch manager, the availability of
a landing strip on the ranch and the cattle herd, the ranch has proven
to be an excellent research site. It is assumed that the ranch will
continue to be available for those portions of the
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development activities during the present project which require a field
release site.

= Further technical developments on aerial release of pupas;

- Complete monitoring of the fly population and disease
incidence on the ranch following completion of the SIRM
release program;

- Some training activities; and
- At an appropriate date, a G. pallidipes release progrem.

The project will continue to provide technical advice to the
ranch management on trypanosomiasis diagnosis and treatment and on
methods of barrier maintenance with and without SIRM, vegetation
management, range management, fire control and the like on a TOY basis.
This assistance is logically part of investigatory and training
objectives of that project related to refining integrated disease
control methods in the Tanga Region. However, as the control of G.
pallidipes, the second major vector, could not be attempted In the -
ranch in this project, the ranch management may elect to attempt to
control or eradicate G. pallidipes using insecticidal spraying as they
have in the past. Second, preliminmary investigations of the feasi-
bility of tsetse eradication in portions of Tanga Region are being
made by a German technical assistance team. Such donor activity is
not likely within the project!s lifespan. Should either event occur,
another field operation site would be required because of insecticide
contamination and possibly costs incurred to develop facilities and a
barrier arocund the release site.

Should the Mkwaja Ranch not be availakble throughout the entirs
six year life of project or should an active eradication program be
planned for Tanga region, substantial modifications of the Tanga program
and facilities (with other donor assistance) might be justified.

Several other altermative field operational sites are available:

(a) Mzeri Hill Ranch initially considered for the SIRM
rdease but rzjected because of the high cost of barrier
caonstruction and poor herd and range managemesnt. Barrier
construction and maintenance would be required.

(b) Two National Ranching Corporation Ranches (Morogoro
District) used by M.A.T.I./Morogoro for practical training
of students in range and ranch management could be used for
tsetse officers training course. Barrier construction would
be necessary.
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(c) Mafia Island ~ believed to have G. brevipalpis in-
festation (but mot G. pallidipes) and as it 1s isolated
from the Mainland would have similar advantages to
Zanzibar Island and would not require barrier constr'uction.

Ge Other Donor and USAID Assistance

Related Host Govermment Projects

The Tanzania Govermment, using funds from a USAID loan, has
purchased equipment, for the clearing of 285 squars kilometers of
tsetse fly barrier in the West Lake Region of Mainland Tanzania. The
barrier construction was initiated in FY 1975 and is scheduled for
completion in FY 1979. Tsetse eradication is planned through the use
of insecticides. West Lake is expected to become a significant live-
stock producing area following control of tsetse infestation. As of
August 1378, no other tsetse eradication activities are being under—
taken in Tanzania, although others are under consideration.

On Zanzibar FAQ's contributing significantly to livestock
improvement. FAO is already inwolved in a tick control program. 1In
addition FAO plans to train personnel for seven livestock/veterinary
centers. Livestock technicians will be trained in disease identifi-
cation. This effort will provide complementary assistance to the
Livestock Disease Survey planned for Phase I. The Zanzibar Ministry of
Agriculture also has other livestock :development activities including
a DANIDA sponsored tick control efforts, an artificial insemination
bull stud farm, and a dairy processing plant.

Other Research

vVarious other international agencies are involved with research
on the SIRM (see Appendix E.). The parent project benefitted from
cooperation with these groups. This project will continue the exchangs
through USAID cooperating agreements with FAQ and informal correspondence.



IIT. PROJECT ANALYSIS

A, Technical Analysis

l. SIAM - The Technology

The sterile insect release method (SIRM) is a genetic or
autocidal method which employs a pest species for its own demise - a
sex-killing mechanism. Present investigations of this concept against
tsetse flies in Africa involves induced sterility in the male sex which
must compete with the normal males of a residual population. The
desired impact of released sterile males is dependent upon a higher
ratio of sterile to normal male flies which cuauses a population
decline and can theoretically produce 100% genetic death in a pest
population.

The forebearer and model for SIRAM research was the successful
and to date unsurpassed, screw-worm, Cochlioniyia hominovarax, eraedi-
cation program applied in the southern United States. What is generally
not known is that this concept was nutured during a period of more
than 20 years of research, often with negative results, before its
significance and value was finally established. The ultimate verifi-
cation was finally achieved by screw-worm eradication on the island of
Curacaa. Parallels can be drawn between the documented screw-worm
SIAM research and the evolution of on-going tsetse fly research in
Africa based on the concept of male sterilization. For example:

Screw-worm (late 1940's) A technique for sterilizing adult flies by
rediation induced dominant lethal genetic mutation was
developed using X-rays. A laboratory was established in
Texas and a small coastal island was selected as a field
test site. Results were nil because of the unfavorable hahitat

for released flies.

Tsetse fly (1960's) - Tests were conducted on a small island in
Lake Kariba, Rhodesia, with Glossina morsitans in which a
high level of control was achieved but did not conclusively
produce the eradication technology.

Screw-worm (1950's) - A project was implemented in Florida on a
portian of the mainland but reinvasion by flies outside the
study area pnegated conclusions or proof of the SIRM technulogy.

Tsetse (1970's) - A field trial was performed on mainland Tanzania
where efforts were made to isolate a target population of
tsetse flies. Reinvasion negated ausolute proof of eradi-
cation.

Screw=worm (1990's) - The technique was tested again on an island
two miles off the coast of Florida. Once again reinvasion from
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the mainland population thwarted attempts to demonstrate
complete population elimination but piinciples wers
established. The first successful appl.cation of the SIRM
was on the isolated island of Curecao in the Carribean.

Tsetse (1979) - Zanzibar Island is available to provide the
necessary requirements to fully demonstrate the SIRM against
tsetse. MNo other known area with the test site characteristics
of isolation and single, laboratory-colonized species exdsts,
Preference for conventional control technigues could result
in the reamoval of an excellent and perhaps only opportunity
to determine the efficacy of the technique.

Screw—orm (1960's) - The United States was officially declared
free of screw—-worm damage in 1966.

The success of the SIRM concept occurred during a period when
discoveries were mounting on the magnitude of insecticide resistance
among major insect pests and when the use of toxic pesticides were
being spurned by public opinion. Its effectiveness at such a time
virtually guaranteed support fcr research into methods of genetic
control for other pest species. 1In the late 1960's the list of pest
insects involving sexual-sterility research was more than 40 species.
Yet, none have yet had the high degree of success the screw-worm program
produced. This prompts the question: If the principles for SIRM
were established then why has it been so difficult to extrapolate
these principles to other pest insects, say, the tsetse fly in Africa?
Part of the answer according to a few scientists is that research on
genetic control has suffered from an unwillingness to depart signifi-
cantly from the precise principles of SIRM. 0One of the outstanding
features of genetic control, its specificity, also contributes to
weakness. Each program must be tailored to take advantags of the
unique weakness each pest species presents. What also must be realized
is that some pest species, at the present level of our knowledge do
not lend themselves biologicaelly to the rigorous constraints of the
SIAM. It is believed, based on research performed in Afrdca, that the
SIRAM would be a most efficient complementary tool for the tsetse fly
pest management. No other system of insect population control has
the feature of greater effectiveness as the natural population declines.

Current methods of tsetse fly control require the application
of insecticides either from the ground or air. These techniques are
efficient when properly applied and a high population density of
tsetse exists, but highly inefficient in terms of number of insects
killed with the natural population density is low. In marked contrast,
the SIAM is efficient when the natural population density is low and
inefficient when the population demsity is tigh. Thus the two systems
are complementary allowing the introduction of non-persistent insecti-
cides to lower population while permitting a follow—up operetion with
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sterilized males. The validity of this conclusion can be strikingly
shown in theoretical models based on estimated population trends.
Assuming a tsetse population was reduced to a low level with insecti-
cide then the theor‘etiEal trend of a low-density tsetse fly population
averaging 200 flies/mi” when subjected to SIRM can be illustrated as

follows:

Table 6 : Tsetse Population Pattern with SIHM*
Period Natural Population Natural Number of Estimated Assumed
of Re— without inter— Population Sterile Ratio of Ratio of
lease ventinn Censity at Males Sterile Sterils
(months) beginning Released to to Fertils
of each each Fertile Males
period with period Males
SIRM
0-3 200 No males & 200 900 (30 3:1 75
females egual per month)
4 -5 3$0 v 9w o 74 450 4:1 22
7 -9 45 " n 22 225 7:1 4
10-12 675 v n n 4 112 16.5:1 1

*IAEA, Technical Report No. 44, 1965.

The brief synopsis identifies the SIRM concept. However, it
should be placed in prepare perspective with programs aimed at the
control of African animal trypanosomiasis. The 1974 World Food
Conference, under the aegis of the United Nations, passed a resolution
urging FAQ to initiate a program to control animal trypanosomiasis
throughout Africa. A five-year prelimirary phase is underway to be
followed by an operational program estima.ﬁed to require 40 years to
acgieve control over some five million km of dry savanna and 2 million
km of the wetter savanna areas.

Control methods which are readily and widely employed in the
past were aimed at removing the tsetse fly habitat and its food
source. This involved clearing the natural vegetation which the tssetse
required for shelter and met with different degrees of success depend-—
irg upon how the land was utilized and whether erosion - changes in
watershed vegetation were dratically altered. It is understandable
that eradication of wild game species, which are the trypanosomiasis
reservoir and tsetse fly food source, would nevertheless be disfavored.
Almost all present day control methods depend on the use of insecticides.
The most widespread technique over the past several years has been
primarily the use of DDT and Dieldren, both persistent chlorinated
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hydrocarbon insecticides. Extensive eradication cammaigns, chiefly
in Nigeria, have proven that application of these compounds to the
resting sites of teetse flies to be an effective eradication or con—
trol technique. 1In fact, the use of persistent insecticides reamain
the only proven technigue. As of 1977, resistance to insecticides

had not been reported for tsetse fly, but no systematic monitoring
program to detect resistance has been carried out in Africa. There is
no basls for assuming that pesticide resistance would not occur if
populations are pressured by intensified use of pesticides.

As of 1378, tsetse fly control or sradication programs were
recorded from 18 African countries, viz - Botswana, Central African
Emperi, Ivory Coast, Kenya, Malawi, Mali, Mozambique, Niger, Nigeria,
Republic of Camerocon, Chad, Rhodesia, ARwanda, South Africa, Tanzania,
Uganda, Upper Volta, and Zambia. At present large-scale control
operations are planned in 33 African countries under the auspices of
FAO and WHO programs. Due to the lack of more envirormmentally and
economically sound measures and the urgency for freeing land in Africa
usurped by disease tranasmitting tsetse flies, strong arguments favor
campaigns that employ toxic compounds that have been abused and
restricted in other parts of the world. The argument is that eradica-
tion could be achieved generally with a single application of a
persistent pesticide and for economic and operational reasons would be
the most desirable. It is argued against control operations which would
result in increased pollution over time in the case of pesticides and
increase the ridgk of development of resistance to cheamicals amployed.

Current interest and active research into alternatives to such
schemes involves (1) use of compounds which have no residual effect
and are applied as aerosols in very low dosage; (2) genetic control
methods; (3) physiological metiods (growth inhibitors, attractants).
None of the findings so far have demonstrated eradication potential.
Trials with non—-persistent insecticides have been conducted in Botswana
Rhodesia, Awanda, Tanzania and Zambia which have demonstrated control
at dosages ranging from 6 to,20 grams actual ingredient (a.i.) per
hectare. In Zambia, 1600 km were treated with five applications of
ultra low volume Endosulfan and pest-spray surveys lndicated that
G. m. morsitans was eradicated except near unsatisfactory isolation
Barriers although survey results were only reported 1.5 years post
spraying. QOther lesser successes have been achieved which emphasize
the differences in control versus eradication. Research is being
continued to develop safe and effective compounds and delivery systems.
A distinct advantage exists in utilizing the more desirable features
of this technology with other post management technology such as SIRM,
as previously outlined. Overwhelming evidence exists that mants
unilateral approach to curtailing insect—caused damage has re sulted in
the biological superiority of its adversaries* technology. Insects
can rapidly adapt to such a singular approach, even against highly
toxic and diversified poisons. We desperately need the latitude
afforded by an arsend of both biclogical and technologically united
remedial measures. Physiological approaches involves the development
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of a new generation of pesticides. These compounds are comprised

of molecules which interfer with natural physiological functions.
Studies have been initiated in a number of laboratories with grganic
compounds of high specificity which can kill, sterilize, prevent
growth, and lure tsetse to a preselected point. Most promising are
certain of the insect growth regulators such as the juvenile hormones.
No aystem tc deliver laboratory findings to the field has yet been
discovered.

In the context of providing the developing world the benefit
of modern technology, methods should be introduced which replace
ineffective or destructive traditional approaches to tsetse-borme
disease abatement. It is clearly desirable that methods divorced from
conventional useage of persistent insecticides be developed. Such
compounds persist but unfortunately not where they may have been
placed for use. Never has such world-wide attention been given to
the vast tsetse problem or control programs planned of such magnitude
against Africa's bane. Ecologically and economically safer measures
would offset the potential abuses of the enviromment through the same
processes of requiring newer and more toxic compounds to compensate for
resistance. OFf 108 species of medical and veterinary importance due
tg their destructiveness, only two species which have not been proven
to be pesticide resistant — Glossina and Phlebtomus (sand flies).

Tanzania can be considered the birthplace of tsetse fly research
and control since discovery of the trypanosomiasis/tsetsefly vector
relationship was discovered there. Control operations were inten-
sively conducted in 1925 and for 35 years following. The Tropical
Pasticide Research Institute located in Arusha, Tanzania, contributed
significantly to the development of insecticide application techniques
including the more modern aercsol dispensing equipment. Ye%, after
more than half a century, 60 percent of the mainland Tanzania land
area remains tsetse fly infested with only some five percent having
been reclaimed.

USDA/USAID has pursued a line of research with SIRM which
offers a proven technology from our own country. Chief among our
reasons is that research with tsetse flies, particularly G. m. morsitans
has revealed its high vulnerability to genetic control methods.
Although it is unlikely that SIRM could ever be used alone it can
supplement more envirommentally destructive methods and theoreticelly
be used to eradicate tsetse flies from a selected area. Achievements to
date in Tanzania include the (1) demonstration of mass rearing capa-
bilities by producing at Tanga the largest ceclony of G. m. morsitans
in existence; (2) sterilizing and packaging flies for 1 releasa' and
(3) control of the species using an integrated system of population
reduction with non—persistent insecticide application followed by
sterile male release. Eradication was thwarted by the inability to
isolate an experimental population on mainland Tanzania - i.e. to
construct an island on the mainland.
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vhat remains is to fully exploit the potentisl use of SIAM
technology to the point of tsetse eradication to prove its efficacy
to the international scientific community and to other African
nations, viz Upper Volta and Nigeria, where SIAM research is being
pursued by the French and German donor agencies. The opportunity
exists utilizing Zanzibar Island where one species of tsetse fly
G. austeni prevails in isolation from its mainland population. The
remote probability of reintroduction through modern transportation
could be nrevented by guarantine. The unique features of isolation
by the Indian Ocean, having & speciss of tsetse fly that is colonized
in Europe from specimens supplied from Zanzibar, the interest of the
host govermment and the Zanzibar Ministry of Agriculture, a support
facility on mainland Tanzania minutes away by airline zonnection, and
expertise available through a PASA with the USDA would expedite
completion of the test of demonstrating the operational application
of SIRM. T. is rno longer a decision whether to test SIRM technology
against tsetse flies but whether we wish to participate in offering
our own technology in a valid way. Other opticons such as abandoning
the program and offering the accomplishments so far achieved, soli-
citing multinational take-over, or contrecting the work represents a
marked interrupticn to a phase of research for which a final answer
is near at hand. The lack of tsetse fly specialists, the time to organize
and implement programs in Africa and the risks involved all suggest
a responsibility by USAID and USDA to complete a job undertaken. In
various sections of this report a plan is offered to advance the
knowledge of SIRM in tsetse fly control and to provide a basis for
the expansion of this technology throughout some 33 African nations.
The facilities in Tanzania and the presence of the most ideal test
site - Zanzibar - represent a positive and totally unigue opportunity.

2. The Application of the Technology

(a) Zzanziber - The Physical Environment

Zanzibar covers an area of 1550 kmz. The land is flat, the
highest point being 130 m above sea level. The climate is
warm and humid throughout the year; the wind is from the north-
east from December to March and from the south-west during the
rest of the year. The average rainfall over a period of 30
yegrs was 1558 mm; April and May are the wettest months; there
is a second wet season in November and December but some rain
falls in even the driest months, January (EO mm), February

(57mm), and June — August (44-51 mm).

The Island can roughly be divided into two halves by a
north to south line. In the west are deep, rich s=oils where a
variety of crops (cloves, coconuts, bananas, cassava, yams etc.)
are grown. In the east and south soils are much poorer and
coral rag ridges are frequently exposed or just below the
surface.
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Some virtually undisturbed forests (e.g. jazani forest) and
thicket occurs. Some shifting cultivation is prectised.

Livestock: According to the livestodk census of 1974
thers were 19,122 cattle and 11,206 goats on Zanzibar. Most
cattle are in the west and north, kept by the arable farmers
who each own some 3 acres of land with perhaps 1—4 cattle. A
herd of 20 is exceptionally large. Ouring the day the cattle
graze on natural pasture under cloves or coconuts, fallow land
between cassava and other crops or on waste land. Few animals
are kept in the eastern and southern parts of the Island but
some govermment ranches have bheen established.

(b) The Tsetse and Trypanosomiasis Situation = Zanzibar

Animal trypanosomiasis was first disgnosed on Zanmzibar in 1908
but it was not until as late as 1945 that the first tsetse

fly was identified. Prior tc that time it had been assumed that
the diseas.e was mechanically transmitted by other species of
biting flies, although latter doubt was expressed that this
could be so. The commonest trypenosome is Trypanasama
congolense; G. austeni is the only species of tsetse fly present.
This species does not attack man (hence there is no human
sleeping sickness on Zanzibar); is small and inconspicuous and
thus had escapted notice for so long.

The present extent of the constraint of trypanosomiasis on
the livestock industry is urknown. Formerly "excellent
veterinary records of trypanosomiasis cases in livestock through-
out the Island (all microscopically confirmed) were kept
(undated report - but probably about 1963 - by G.H. Turner,
Tsetse Officer), which assisted in the identification of tsetse
infested areas.

From 1945 to 1950 at least 7796 cattle with suspected
trypanosomiasis were examined and 1365 were confirmed to have
the disease. (Report by D. L. Johns, E.A.T.R.0. 1951). No
attempt is made at present to conclusively diagnose trypano-
somiasis; animals displaying visual symptoms are treated with
Berenil. Some prophylaxis of govermment—owned cattle is under—
taken. Livestock are not kept in the vicinity of dense infesta-
tions of G. austeni and the impact of the disease should thus
be measured in terms of areas of suitable grazing incapable of .
utilization as well as in actual cases of trypanosomiasis.

Following the discovery of (. austeni on Zanzibar in 1945
a detailed survey of its distribution was undertaken from 1948
to 1950 (report by D.L. Johns, 1951). Apart from fly rounds
in a few areas, which were discontinued in the mid-sixties,
and a limited experiment with Dieldren applied to a tsetse
infested area by hand sprayers, no further studies have been
undertaken. In 1948 -~ 1950, G. austeni was widespread over
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Z=nzibar with numbers varying according to the suitability of
the habitat. Forest and coral rag thicket were considered

to be permanent habitats (the Jazani Forest probably contains
the densest infestation). Open areas, such as the wanda
grasslands in the centre and east of the Island were avoided by
the fly, although it occurred in the bush arcund the perphery.
The most complex situation was in the cultivated areas in the
north-west of the Island. Tsetse may have only penetrated
cultivated areas in the wet season, but some forms of cultivation
may have provided shade to be a permanent habitat enabling
breeding to take place even in the dry season when the fly is
under the most severe climatic stress. Clove and coconut farms,
if kept clear of shrub undergrowth, were considered unlikely

to harbour tsetse throughout the year. The type of cultivation
in the west of the Island, even if not providing a permanent
habitat, is such that it provides sufficient cover for the fly
to range over relatively large distances, especially in the

rains.

Currently, the control of trypancsomiasis is attempted
solely by chemotherapy and chemoprophylaxis. This is costly
and cannot lead to eradication of the disease. Limited tsetse
control to reduce the trypanosomiasis challenge to livestock
would be feasible, but as operations would have to be conducted
at regular intervals for the foreceeable future the cumulative
costs would be high. The fact that Zanzibar is un Island and
that the tsetse population there is thus isclated from other
fly population on the mainland makes eradicating the disease
by vector eradication an attractive possibility. Although the
costs involved might be high it would be a one~time cost where-
as the economic benefits would accrue over all future years.
Techniques are available which, given a well-organised campaign,
suggest that eradication would kbe feasible.

(c) Tsetse Distribution and Incidencz of Trypanosomiasis
Survey. G. austeni 1s not attracted ©w man and so studies
will have to be conducted using a bait ox. Little fly activity
occurs during the middle of the day and most meaningful catches
are obtained early in the morning and in the evening. Therse

is probably no fly activity at night. Traps have been little
used to catch G. austeni and the efficacy of design such as the
Lanqridge trap and the relatively recently developed Challier
trap should be tested. If effective, the disadvantages of
always having to employ a bait ox would be overcome.

Surveys should include traditional systematic fly rounds
carried out over at least a year through representative
vegetation types, but should mainly depend on thorough survey-
ing throughout the Island. Whereas it will be necessary ta
obtain some idea of wet season dispersal it will be most important
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to accurately determine the extent of fly distribution during
the hot-dry season (January - March). At this time of the
year G. austeni will be most restricted in its distribution
and insecticide spraying operations of the permanent fly
habitats will be conducted at this time. Studies during at
least two hot - dry seasons need be required if meaningful
results are to be obtained.

Certain r-ological studies will be complementary ta the
detailed distribution surveys. 1In addition to determining
the hot-day season habitats it will also be necessary to
determine the resting areas of the flies within the hot-dry
season habitats. Evidence suggests (Johns, 1951), that G.
austeni rests during the day within one meter of ground; this
reguires confirmation in the rangz of permanent habitat
occupied by the fly. The night resting sites of G. austenl
should also be determined in the hot—dry seasan habitats
(probably primarily forest and thicket) in the eastern half
of the Island, to confirm vhether, like other Glossina, this
species rests on the upper surface of leaves at night.

(d) Epidemiological Surveys of Trypanosomiasis

It is essential that a comprehensive epidemiologicel survey is
carried out throughout Phase I and for at least six months after
the fly has been eliminated. (Phase II). Mapping of the
diagnosed presence of trypanosomiasis in domestic and wild
animals will be necessary as one method of determining the
distribution of G. austeni on the Island. Following fly
eradication, the rate of disease eradication must be monitored.

The samples should be taken from yearlings, mature
animals and old stock. It is noted that weaned calves and
yearlings are the most likely markers but older animals under
heavy challenge may also show evidence of trypanosomiasis.
infection. In addition, not less than two percent of the
cattle in the non-tsetse fly infested areas should also be
examined to determine whether the carrier state exdsts. The
passibility of transmission by biting flies other than by
tsetse also requires verification or rejection. Yearlings
are probably the best markers in non-tsetse areas. It will be
necessary to mark and identify each animal in the test program.
Animals showing positive response in blood smears or sero-
diagriosis should be treated and eliminated from subsequent
tests and be replaced by an equal number of previously untested
animals.

It may also be advisable to investigate, to a limited
extent the level of trypanosnmiasis present in wild pigs and
other wild faunas. This could probably be accomplished using
the blood smear technique. If the trypanosomiasis infection
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level i¢ high in those specles and if the elimination of the
principal tsetse vectars turns out not to be feasible,
consideration may need to he directed to reducing the popula-
tion of wildlife riservoirs, particularly wild pigs, as a
method of disease control in Phase II.

Secause there is only one graduate Tanzanian veterinarian
service for both Pemba and Zanzibar, a veterinary pathologist
(not envisaged in the PID) has been added to the technical
assistance team to conduct these activities. It will be
necessary to trein local veterinary assistants or proto-
zoologists in the sampling and blood smear preparation technri-
ques and in the routine of clinical observations. It will also
be necessary to equip and supply a modest laboratory on Zanzibar
for the preparation of blood smears and for the handling,
refrigeration and shipping of seriological specimens. The
same structure can be used during the project life as the
pro ject headguarters.

It is probable that a protozoologist from ILRAO or
ISIFE in Nairobi, with follow-up training by project staff,
can handle the on-site training of veterinary assistants on a
TDY basis. Either of these institutions could handle the
seriological investigations of blood sample, until such time
as a laboratory equipped to undertaike such examinations exists
on Zanzibar or in Tanzania.

It is recommended that the protocals for the epidemiological
surveys of trypanosomiasis surveys be reviewed by & qualified
statistician for validity once they are developed in detail
by project staff.

(e) Insecticide Apolication

Several insecticides and application technigques could be used
to reduce the tsetse population on Zanzibar prior to the
release of the sterile flies. Phase I therefore includes acti-
vities at the Tanga Research Center to evaluate and select the
application technigues appropriate for Zanzibar conditions.
Current tsetse control projects have used the following
techniques.

— Application of Residual Insecticide Sprayed from the Ground
This method is a proven method of tsetse control. It
has been most extensively practised in Nigeria where teams
of sprayers have covered up to 12,500 km in a year spraying
only the daytime resting sites of the flies during the
dry season when they have retreated to their permanent
habitacs. DDT wettable powder had been widely used in
dryer areas and Dieldrin in wetter areas. Only 10-15% of
the total area is sprayed. Earlier work in Zanzibar
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(Johns, 1959) suggested that during daylight G. austeni
rests below 1m atove the ground. If this can be confirmed,
the highly selective application of residual insecticide
technigue might well be the technigue of choice in the
cultivated western areas of Zanzibar where aerial appli-
cation of insecticide could have adverse effects on
beneficial insects. 1In order to obtain the recessary
persistence in the humid ccnditions of Zanzibar it would
probably be necessary to use either DOT anulsion con-
centrate or Dieldirin. The very dense thickets found on
Zanzibar in the coral rag areas, would make ground spraying
difficult and expensive in these land areas. Finally,

hand application requires trained personnel and close
supervision. This factor reduces the desirability of

this control method.

Application of a Residual Deoosit of Insecticide Sprayed
from the Air by Helicopter: In Northermn Nigeria

G. morsitans, G. palpalis and techinpides have been
eradicated from the air to resting sites.

Dieldrin is the most satisfactory insecticide but
Endosulfan has also been used. Helicopters have been used
because it is more maneuverable than a fixed wing aircraft
and can follow the mzanderings of riverine vegetation or
the periphery of vegetative ecotones. By flying at 4 km/h
the rotor downwash assists the penetration of the spray
through the canopy. The technigue is less discriminative
than the ground application method but only some 10-15%
of the total area is treated. Helicopter application
requires higher dosages (up to 100 ga/hec) of pesticides
because the size of the droplets are larger. Problems of
wind drift are alsoc associated with this technique. These
would be limitations of such a technigue in the populated
areas of JZanzibkar.

Application of a Non-Residual Insecticide Sprayed from the
Ground: This method requires up to six spray cycles at
intervals of 10-15 days for tsetse control. Because of
labor and materials cost this is an uneconomic method which
has been little employed elsewhere. It is not considered
appropriate to conditions on Zanzibar due to dense vegeta-
tion comprising the tsetse fly habitat.

Application of Non—Residual Insecticide Sprayed from the
Air by Fixed Wing Aircraft: This method also involves up to
six spray cycles at intervals of 10-15 days for control.
This technioue has not yet been proven as an eradication
method although highly effective control can be achieved.
Whereas application of a residual insecticide by helicopter
requires 800 - 1200 g/ha. of an organochlorine insecticide
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using relatively large spray drops applied to 10-19 of the
area, the fixed wing technique covers the entire area at
flight intervals of 200-200 m. five to six times but the
dose rate used is very low and the droplet size is in the
aerosol range. Endosulfan is being applied in Botswana at
a rate between 6-12 g/ha per application. The small drop-
lets are carried by the air currents ard the technique

can only be used under stable atmospheric conditions. The
effectiveness of this technique depends upon each fly
coming in contact with the droplets. The method has been
tested in Guinea under the vegetation and metearological
conditions similar to those that occur in Zanzibar. It

has not been employed in areas of dense settlement and
agriculture such as the western areas of Zanzibar. It
would appear to be unsuitable for use in such areas as ths
widespread application of even very low doses of insecti-
cide would well cause significant mortality amongst insects
beneficial to the farmers. The method might be applicable
in the eastern half of the Island but even here caution
would be necessary as the method depends for its success on
scme insecticidal drift occurring, and thus some conta-
mination of porticns of the westerm half of the relatively
marrow Island could well occur.

Phase I will examine these technigues and test them at Mkwaja
Ranch in order tn make suitable recommendations for Phase II.

(F)  Labor

Laboratory officers afd field staff currently employed at

Tanga will be retained for this project. Since the closing of
the American Consulate is imminent, USAID has made arrangements
to retain several guards and drivers. Additional laborers

will be hired as field work is undertaken. Laborers are readily
available at a salary of approximately $50 per month. The

two administrative Assistants/Secretaries required at the
Zanzibar site will also be retained from the Consul.

There are no issues involved with obtaining the services
of either the Tanga or Zanzibar support staff, however it is
important not to allow a break in funding between the current
and proposed project. If this would occur much time would be
lost in seeking replacements.

(g) Construction - Zanzibar Laboratory/0Office Facility

A FEDSO/EA engineer has provided an initial cost estimate

of $52,000. This includes a 30% inflation factor. USAID

plans to contract with private engineering firm for construction
of this facility. While the Works Ministry of Zanzibar could
perform this service, their past record indicates work progresses
very slowly. AID will therefore obtain engineering plans .

from Zanzibar on a competitive basis. Preliminary plans and the
Bl1 (a) Certification may be found in Appendix G.
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B. Social Soundness Analysis

1. Socio-fconomic Characteristics of Target Population

Zanzitar has cne of the highest average population densi
south of the Sahara with an aversge of 267 people per square mile.
In addition, it is among the most urhanised countries in sub-Saharan
Africa excluding South Africa. In 1967, S3.6% of the population lived
in urban centers on Zanzibar. Most neighbouring countries have an
average urban population of 1% or less.

UNFPA established a 2.8% growth rate for Zanzibar's population,
however, Moore (1971), aquotes a lower figure of 2.0%.* Most
authorities consider the UNFPA figures accurate and reliable. The
population is youthful with 4% being nineteen years of age or less.
Zanzibar can thus be characterized as having a dense population which
is young and growing at what is for East Africa an average rate.#**

According ™ ILO figures, Zanzibar has an economically active
population of 171,040 in 1964.#%%  Of these 2,000 are employed in
industry and 259,040 are employed by the govermnment or business snter-
prises. The remaining 140,000 are in the agricultural sector. It
was estimated that 48.2% of the active population were employed full
time while the remaining S1.8% were either underemployed or unemployed.

Most farmers are gmall holders who cultivate ane to three acres
primarily with family labor. Estimates of per capita income range from
660 shillings to 1,500 shillings per annum. The total population of
the project areas was estimated at 172,003, with an additional 86,000
people living in Zanzibar town as of 1976. The majority of people
living in the project area are poor peasant farmers, (except those
working on rice schemes) with traditional technologies which keeps
labor productivity at low levels.

2. Social Impact

The project is e.pected to partially create the conditions
under which a series of cultural, economic and social changes can occur
as the result of eliminating tsetse on Zanzibar Island. The elimina-
tion of tsetse may create an enviroiment in which a larger number of
cattle can survive, those that so survive will be larger, produce
more milk and meat and in such a clean environment exotic European
cattle such as Jerseys could even thrive. This will help to lay a
foundation for marked nutritional improvements for rural children and
mothers as well as for urban workers.

* For further details on population, please refer to annex.

¥* Mainland Tanzania's population is growing at a rate of from 2,5 to
3.0% while in neighbouring Kenya the rate is from 3.2 to 3.F.

¥ Year Book of Labour Statistics. ILO 1976 Geneva, pp.l5 (see also
pp. 276-299).



Oxen can be used more widely in transportation and possibly
as draught animals which may ease the burden of rural women. It is
the social impact which tsetse eradication may create which is our
present concern.

It should be made clear that tsetse control under this project is
only one component in a broader program of disease control and live— l'
stock development on Zanzibar, 0Other agencies have obligated thamselves [\
to control other diseases for example, FADO and DANIDA plan to control

tick born diseases.

The following social analysis assumes the successful completion
of all livestock disease control measures while recognizing that
USAID is responsible solely for tsetse control. | .

3. GSocial Compatability !

(a) Intended Beneficiaries: The targetes beneficiariss
fall into two basic categories; farm households currently
keeping cattle and farm households who would keep cattle if
disease were controlled. Farm households currently keeping
cattle number approximately 4,500 or 14% of Zanzibar's rural
households. Faced with a trend of declining herds and falling
production due to disease, these households would directly
benefit through weight gains in their cattle, increased milk
production, greater calf survival rates and increased herd
sizes. A disease-free environment could encourage greater
use of the AI facility and the importation of higher yielding
exotic breeds of cattle which are notoriously susceptible to
the diseases present on Zanzibar at the moment. The spread of
disease in the recent past has forced many small farmers who
kept one or two animals out of the livestock picture. Many of
these households could re—emerge as livestodk keeping
households once disease is brought within tolerable limits |
as well as other households with marginal surpluses for invest- {
|

ment who would not dare risk placing their capital in live-
stodk as long as major diseases are so obviously uncontrolled.

Poor households unaeble to accumulate capital but willing
to contribute their labor in caring for cattle will benefit |
through a system of profit sharing known as wafungai wa nusu
nusu, Wives of employed men will also be able to utilize this
system to establish their own herds.

Complementary enterprises such as local butchers and
milk merchants will gain from more regular, reliasble and
larger supplies of milk and meat. Children in milk-producing
households are normally given a portion of the milk produced,
as more milk becomes available their daily intake will rise
as well as that of other household members, particularly women.
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Surplus milk is sold both within the producing village and
to the milk processing plant which supplies urban workers.
Zanzibar at present only produces 1% of the milk it consumes.

The importation costs of bringing in sufficient milk and meat
to satisfy lacal demand is borne by the government. This
erodes public savings and investment capital whi:th could be
used to promote other projects. The creation of conditions
which will promote self-sufficiency in milk and meat production
will mean greater public savings, less dependency on foreign
sources of supply and higher income for local farmers and
transporters. It may also encourage local tanning of hides

and the development of handicraft industries which utllize the
leatt.er, horns, hoofs and bones of the animals. Inasmuch as
the Ministry of Agriculture does not plan to determine who

will be the recipients of improved breeds nor do they discri-
minate in their location of disease control programs, potential
beneficiaries of the project will be largely self-selecting.

(b) Possible Negative Consequences: Farmers with no
interc-ts in keeping cattle may become victimized by livestodk
owner-. The man-to-land ratioc is balanced at presence but
would become a prublem in the near future as population
pressures build up on the land.* Following cycles are likely
to shorten, and intensified use of land for cropping will most
likely lead to declining soil fertility. The land which can
be devoted to grazing may, therefore, contract just at the
pbint in time when larger herds will be developing to meet

the needs of larger human population. At this point a conflict
over land use may emerge between livestock owners, who at
present freely graze their cattle on any land which is
uncultivated, and farmers cultivating crops exclusively.

Larger herds will require extensive bush clearance programs and/
or the development of fodder. In most villages cattle-owning
families are a minority. Initially more labor will be

required to clear bush than they can raise from their own
families. If entire villages are recruited to clear bush with
them this would amount to their exploitation of fellow villagers
labor. Since most able-bodied men are, due to income differ-
entials, off in town, the youth services, school or the military,
a large portion of the labor recruited locally will be composed
of women and elderly men. This problem could be mitigated

by the issuance of interest-free loans for bush clearance by
recruitment of the youth service or military for bush clearance
activities or through paid locel laborers hired directly by

the government.

Wild pigs which are at present the preferred hosts of the
tsetse may present another picture. The presence of tsetse



flies is suppressing their population. Once the tsetse is
removed their populations may surge giving rise to extensive
damage of crops is areas near their breeding grounds and
vitimizing farmers in the vicinity.

(c) Adeptability - Most of the potential benmeficiaries are
mixed agriculturglists, many of whom already keep cattle to
supplement income from crops. The implementation of the tsetse
eradication project does not require them to make any major
social changes. The future development of livestock if the
project is successful will, however, call for adoption of up-
graded ard/or new breeds of cattle. Exposure to past livestock
upgrading schemes and the demonstration effect of Saihwals and
Jerseys with markedly higher yields on state farms predisposes
many farmers to adopt these innovations. The adoption of these
innovations is not expected to meet with resistance.

The adoption of the above innovations will be ernhanced by

making certain that all farmers wanting to adopt higher yielding
breeds are able to afford them, by improving extension to small
holders with one to five cattle who are often neglected, by
mounting a campaign using Swahili written in Arabic script

which most people can read, by establishing milk collection
centers and rural butcheries which meet minimum health standards
and hy establishing prices for milk add meat which will encourage
producers to raise production.

4. Spread Effects

(a) Diffusion - Tsetse eradication will be islandwide thereby
creatzﬁa-zﬁﬁgaiate opportunities for all present livestock
owners. Current calf mortality rates are estimated at 3%% due
to disease factors. The removal of the tsetse constraint will
lead in a short time to a rise in the Island's entire livestock
population. Many farmers claim that in the past they kept
herds as much as four times larger than their present holdings
on the same acreags until their herds were decimated by diseass.
Rapid increases in herd sizes are not expected to lead to major
changes .such as large-scale migration in search of new grazing
areas. Cultural practices may change as a result of behavior
changes associated with tick control but this may not be of
great conseaquence. All present livestock owning households will
immediately benefit from tsetse eradication.

The scattered nature of grazing areas in small patches, the
custom of tethering cows, the time involved in watering live-
stock in areas using well water, the custom of spreading ons's
risks and the desirability of having client households indicates
that -as cattle populations increase, households with more than
five cattle will make greater use of profit-sharing institutions
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-fufﬂi wa nusu nusu! and distribute a good portion of their
herd to poorsr housenolds not presently engaged in livestod< care.
The spread effects of the tsetse project will be enhanced in.

this way without requiring additional inputs. R

(b) . Durability of Aesults — Assuming that much stricter
quar e measures ars instituted against imported livestock
to prevert rainfestation, the results of tsetse eradication
should be permanent. Future generations will benefit from th
tsetse~-free snviromment created by the project. .

The major safeguard required to guerantee the durabili“y of ithe
project's results is the swift and continued application of
strict quarantine measurss.

S. Eaqui

Cattla are at present kept by individual zmallholders whosa 4
herds average five cattle. Some indication of the districution of '
cattla among the islands 4,500 cattle-owning households can be gained .
by examining the table below vhich offers a profile of cattle ownership
for Magharibi district and Zanzibar town. This area contains 5,755
or asbout 25% of the Island's 19,599 cattlu. Bearing in mind that fifty '
percent of the Island's population live thers, 36%.live in Zanzibar [
town and an additional 14% ars scattersd throughout the remainder of -
Magharibi district, ' |

Teble 7 — Cattle Distribution in Magharibi District

Number of Absoluts:

Cattle ﬁ of Cows ﬁ aof Owners Number of Cattls

l-5 34.90 67.3 2,210 : ;
6 - 10 25.30 19.7 1,522 A
11 - 20 14.00
21 - 30 5.20
31 - 40 2.60
40L 8.3

5.5 896
1.2 331
0.4 164
0.85 52

As can be seen, 67.3% of all cattle owners have five cows or
less and less than 10% of all owners have more than ten cattle.
Although the top one percent own &% of the cattle, the top ten percent:
own 30% of the district's cattle, cattle ownership is reasonably
equitable. Figures for military and institutional herds have been
excluded so that the figures shown do not add up to 100%.

Those in the top 1% are wealthy businessmen, many of whom are
Arab or Shirezi and whose families control larger than average tracts
of land in the clove and coconut areas. Also included in this group
are notable Africans, These families initially derived their wealth
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from cloves, coconuts, oranges and fish and then diversified their
interest and spread their risks by buying urban businesses such as
provision stores and bakeries and spreading out into transportation,
livestock keeping and other enterprises. fach enterprise is placed
under the manecement of a different family member where possible and
the family group collectively operates like a holding company. A
Nyamwesi is hired to care for the herd and livestock are kept on a
commercial basis.

Those households holding six to twenty cattle are middle income.
These households normally do not have sufficient capital to hire
herders to care for their herds and make the greatest use of client
families as wafugaji wa nusu nusu to acquire the assistance they need
to care for their herds. The clients benefit by gaining access to milk
for hausehold use, mongy for sales of surplus milk and by establishing
equity through the custom of sharing the offspring of the cattle they
care for equally with the awner. Many of the male household heads
are deeply involved in local politics as balozi, katibu kataa, and
CCM branch chairmen. The creation of a large cadre of clients and
retainers who are chligated to them is useful for their career
advancement as well as their economic well being. They are eager and
enthusiastic to spread their herds as widely as possible.

The largest number of cattle owners are the 67% who own 3%
of the Island's cattle. A large number of these families are among
the working poor. Many of them acquired their herds by becoming
clients for wealthier men and slowly building up their own small holding.
Others patiently saved earnings from crop sales, fishing and émploy—
ment and invested their money in one or two heads of cattle. For
many cattle represents a form of savings which can be guickly turned
into cash during an emergency or used to meet social obligations
during weddings, funerals or religious ceremonies. Most of these
families feel that tending for others cattle on a profit sharing basis
is a convenient and desirable way of augmenting their inccmes and
holdings. The sharing of cattle has been a major factor in the control
of grazing and has unconsciously guarded against overgrazing and
envirommental degradation.

It can be seen that while the cattle owners will benefit from
tsetse eredication through the reversal of the present trend of live-
stock decline to one of livestock increase, wealthier cattlemen in
the top four percent will benefit disproportionately. This is true
not only because they have more cattle but is also due to the greater
rapport they tend to establish with officials. Their access to
transportation, their ability and willingness to entertain, their
awareness of the value of cultivating ministry officials so that they
can benefit from their knowledge, advice and active support, the
similarity in their background with many officials and the empathy that
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results, and their common knowledge of English all give them advan-
tages over most farmers in the lower ten percent. They have struck
up friendships with FAD, DANIDA, and USAID of“icials and have already
begun to take acdvantage of the AI scheme. These initial advantages

do not allow them to dominmate the livestock industry nor to dictate
trends. The scale on which they operate is different enough from the
majority of farmers that they have little impact upon them. The
greatest empathy exists between those owning one to five cattle and
those owning six ty twenty cattle. The scale of their farms are close
enough as to provide an emulatable model and a target which the majority
of small cattlemen feel they can reach. Intermction between these
groups is freaquent and reinforced by the institution of wafugaji wa
AUSuU nusu. These two groups control over 70% of all the Island's
cattle and represent in excess of 80% of the owners. The trend is
towards the establishment of greater eguity in ownership in the future.
Questions of equity and distribution while important and requiring
close and constant monitoring should not pose a major threat to the
distribution of project benefits.

6. Burdens on Women and the Aged

The declaration of free and compulsory education has increased
the number of schools in Zanzibar from 68 before the revolution to
136 by 1978. Attendance is compulsory up through Form III. While
the aim of the system is noble and its accomplishments admirable, it
has created many new problems. The prolonged absence of youth from
farms dependent upon family labor has meant that a greater burden
of all farm work has fallen on the shoulders of women and older men.
Young mothers cannot count on child care takers to help them care for
infants or the homestead and the values of many young men have been
so revolutionized by formal education that personal. advancement and
upward mobility is for than urban centered. They abandon, in many
casas, their young families and head to town searching for employment
often suffering long periods of unemployment in their quest. One
consequence of this is that it is rare to find a cattle owner under the
age of 35 years. While cattle keeping is not arduous, bush clearance
in areas where burning is not desirable, can be. This is less of a
prublem in the clove growing areas where farm incomes are higher and
approach those of urban workers; there the problem is access to the
proceeds from clove sales, i.e. use of the land and trees. Out
migration also occurs in the clove areas but it is considerably less
than from most other areas.

In many areas the provision of piped water has eased women's
burdens and given them more time to devote to other activities. This
is especially true in parts of Magharibi district. Due to their
proximity to town, many young men work in town and commute home
frequently. This has meant that women have had to assums many respon-—
sibilities formerly assumed by men. While it true generelly that men
care for livestock, many employed men have gis/en over the caretaking of
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their herds to their wives on a profit-sharing basis modelled on the
wafugaji wa nusu nusu system. And as yet small but growing trend is
emerging for women to establish equity in their husbands herds and
build up their own herds over which they have complete control.
Cattle keeping is supplemental to other activities and can be fitted
into the daily routine especially in areas with piped water and other
burden-easing amenities such as nurseries. In communities with low
cash incomes this provides a welcomed income generating activity for
women. In the short run, women and older men can be expected to

play a greater role in all agricultural activities and every effort
should be made to incorporate tham in rural development schemes.

7. Social Acceptability : Summary

The generation of demand for disease control and stock upgrading
programs has come from the grassroots, i.e. the livestock owners
themselves who wanted to be saved from the advance of diseases and
falling returns from decreased livestock production. The inclusion of
many local officials and party mambers (who own cattle) in actively
identifying tsetse control leads one to conclude that they will whole-
heartedly support the project.

C. Initial Envirommental Examination

1. Identification and Evaluation of Enviromment Impacts:

Currently the control of trypanosomiasis is attempted solely
by chemotherapy and chemoprophylaxis. This is costly and cannot leed
to eradication of the disease. Limited tsetse control, to reduce the
trypanosome challenge to livestodk, would be feasible but as operations
would have to be conducted at regular intervals for the foreseeable
future; the cumulative costs and environmental impact would be high.
The fact that Zanzibar is an island and that the tsetse population
there i1s thus well isolated from other fly populations on the mainland
makes eradicating the disease by vector eradication an attractive
possibility. Techniques are available which, given a well-organised
campaign, suggest that eradication would be technically feasible.

2. Implications at Tanga and Mcwaja:

In FY 1978-~79 a pragram of release of sterile males produced
at Tanga by the PASA Tsetse Fly Research Program are being released
on a commercial ranch site of approximately 100 sguare miles. The
release of the sterilized insects for 12 to 15 months eliminated
(98 control) one of the vestor species (Glossina morsitans morsitans)
inhabiting this grassy woodland area. Other vector speciles persist
in restricted loci after the research is completed. There is now a
1 km band cleared of bush around the ranch. This serves as a partial
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barrier to fly movement from the surrounding bush to the ranch.

To reinforce this barrier residual applications of DDT have been
placed along the outer edge on known resting sites of the flies.
Since insecticides are most efficient and economic when insect
populations are high and sterile insects most economical when
populations are low, two aerial applications of Endosulfan were used
to reduce the density of flies prior to the release of sterile males.
On the ranch where the testing is being completed, the use of sterile
males reduced by 40 to 60 percent the amount of non-persistent
insecticide required to control the flies. Current insecticide
technology would have required five or more aerial applications of
non-persistent compounds such as Dieldrin or DDT on the ranc. if
SIRM had not been used. The anticipated envirommental consequences
of the parent research activity are as follows:

— Creation of 1 km Clearing Arocund the Ranch - This clearing has
been undertaken by the ranch management to reduce immigration
of tsetse flies from the outlying bush to the ranch. In the
area cleared, the barrier reverted to open grassland, improving
the productivity of the area. Approximetely 25 square miles of
grassland habitat have been created and under proper management
will remain free of woody vegetation and not be subject to
erosion. Limited portions may be available for grazing by ranch
habitat. In fact, large game animals appear to prefer the
barrier and treated areas as they are fly free.

— Residual Application of DDT Along Perimeter of Barrier Clearing -
The barrier clearing reduced the natural migration of flies into
the ranch area, but some insects have been carried across the
clearing by game animals. To prevent reintroduction of these
flies a strip of DDT treatment at periodic intervals has been
made along the perimeter of the clearing. The natural resting
sites of the flies, i.e. tree trunks six—-eight ipches or more in
diameter are being sprayed with 5% ODT two-six fest above the
ground level. Since the flies prefer this site for resting,
applications of this nature have been successful for control.

The treatment on these selected sites are persistent enough to
ranain effective for three-six months. Each application requires
250 to S00 1lb. of actual insecticide. By treating selected
resting sites, the material, although persistent, is situated on
only a small percentage of the total habitat and exposure

of non-target organisms is minimized.

— Two Aerial Applications of Insecticides — One hundred (100) square
miles of the ranch received two aerial applications of Endosulfan.
The insecticide was applied in droplets of about 70 microns, a
size that floats enough to leave a permanent residue that are
toxic to flies or other insects. Endosulfan will persist at low
levels in the treated area. The treatments levels were 11 grems
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per acre of actual ilnsecticide and approximately 30C lbs of actual insecti-
cide were used. At this level no adverse effects of non-target organisms or
on vertebrate cor fauna were observed. By using amall dcplets, it is

passible to achieve maximum volume applications. By using sterile males
to complete the reduction of the fly population, a net decrease of 40 to 60
percent was achieved in total pesticide usage.

— Release of Sterile Insects - By releasing the sterile insects only after
suppression with standard insecticides, it is possible to avoid the creation
of a temporary situation in which there is an increase in vectors that are
normally present. Thus even at the beginning of the release program, the
number of tesetse flies in the natural population plus the released sterile
insects will be less than normal. Therefora transmission of trypanosomiasis
by the target species will decline immediately and in time be entirely
suppressed. The eliminatiec-y of the target species from the enviromment is
not likely to be accompanied by an increase in closely related species,
since the limited evidence available suggests they are not interdependent.
Furthermore, there are no known beneficial paraesites or predators that
depend primarily un a single species of tsetse fly for thzir survival.

— Summary of Tanga and Mkwaja Activities - The activities conducted during
the parent project at the Tanga Tsetse Research Center and the Mkwaja
Ranch were the subject of an envirormental assessment conducted in 1977
by an expert team of ten persons. It is the Jjudgement of the design team
that the proposed activities of the present project are of such similarity
ta those of the parent project that the negative determination finding of
that team remains valid. A dzscription of the parent project drawn from
the assessment included as appendix. The conclusions reproduced verbatum

were as follows:#

The envirommental assessment team has concluded that the Tsetse
Research Project, Tanga, Tanzania will have negligible deteri-
mental effects on the envirorment of the Project laboratory at
Tanga and field test site at the Mkwaja Ranch. As a result,

given the successful conclusion of the Sterile Male Insect Release
Method, future tsetse fly eradication projects may be undertaken
with & 40 to 50% less dependence upon insecticide applications.

Since the activities proposed for Tanga under this project are essen—~
tially the same as those evaluated by 1977 EA team, it is recommended that
a negative determination be approved.

4. Zanzibar Activitii_s_

During the life of the project one specie of tsetse, Glossina austeni
will be eliminated from Zanzibar Island. In addition, additional technical
developments on fly rearing and release methods initiated under an earlier
project will be continued at the Tanga Tsetse Tesearch Centre.

* TA/AGR of the Agency for International Development, U.S. Department
of Gtate, the Envirommental Assessment Team of Tsetse Research Project,
Tanga, Tanzania, April,l, 1977. (See Appendix D for a copy of this
report. )
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- lLand Use - In general a major benafir of tsetse control (other
than vor control of sleeping sickness) is to alter land usc
patterns so that unproductive land can be used. This will
inevitably have greater envirormental impact than any transitaory
effects of the insecticides used to achieve tsetse eradication.
Clearly, such development has to be controlled if land degradation
(e.g. by overgrazing) is not to occur. In mainland areas, the
removal of the constraint of animal trypanosomiasis can lead
to over settleaement and overgrazing, where uncontrolled movements
of nomadic cattle occur. Nomadic cattle grazing does not occur
on Zanzibar and consequently a major difficulty often associated
with removal of trypanosomiasis would not occur. Trypanosomiasis
contral in VWestern Zanzibar woulc probably have little or no
effect on land use although a few more animals might be kept by
individuals farmers, although this would probably necessitate
improvements in forage production. 1In Eastern Zanzibar removal
of trypanosomiasis would open up the areas currently little
utilized by livestodk.

— \Vater Quality -~ Application of insecticides will be required.
The previous project used aerial application of Endosulfan to reduce
the tsetse population, however Endosulfan is potentially highly
toxic to aquatic life. Phase I therefore imcludes testing of
different strengths of Endosulfan and application technigues as
well as examination of other possible pesticides. The SIRAM
releases were conducted at Mkwaja after three aerial applications
of Endosulfan in order to reduce the population to a level that
could be handled with sterile males. The insecticide was applied
in droplets (35.45 m in diameter). Endosulfan was found to be
persistent at low levels, each treatment utilized 30 grams/ha.
of active ingredient (0.0825 lb. per acre total for applications)
The potential threat to non-target organisms was minimal, however
high dosages are a threat to the invertebrates and fish. Effects
were minimized at Mkwaja by spraying in the dry season when rivers
were dry. The potential of insecticide use on Zanzibar are not
knovn. Phase I activities include testing and development of
application technigues and preparation of a recommendation with
respect to insecticides for the control Phase. Results will be
avai’shle to EA and the Phase I evaluation teams.

— Atmospheric - Mkwaja Ranch applications found air pollution
effects from the insecticide application to be transient. A more
serious impact to the qualitvy of atmosphere is dust which could
eventually be caused by overgrazin~. Future livestock development
on Zanzibar, therefore, should be comniemented by a bush control
and range management program.

— Natural Resources - Potential impact on water and land use have
been discussed. Experience at Mkwaja Ranch found the ranching
operation had not radically altered the fauna or flora so as to
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aliminate many, if any, species. The Mkwajia location required
barrier clearance and maintenance while the proposed Zanzibar
eradication program would not. The potential of destroying
natural resources is thus minimized.

Qverall-Social Economic Impact - The moject has high potential
socio—-economic benefits. The research activities give promise

of developing a successful methodology additional tool for

tsetse control which has 40% - 50% less dependence on insecticide
applications than ither control techniques. More immediate
benefits could be gained from control program on Zanzibar.

Health - G. austeni does not cause human sleeping sickness and
thus in terms of improving human health the project will have no
immediate impact. Eliminating a livestod< disease potentially
would allow increased dairy and meat production. If increased
production could be realised it could result in improved diets.
Tsetse control on Zanzibar vwould prevent further animals from
being infected. Already infected animals would reguire treatment.

General - A successful eradication program on Zaénzibar would
offer an envirormentally sound pest management technology which
possibly could be applied on a wider scale con the African continent.

Summa -~ Trypanoscmiasis eradication in Western Zanzibar would
probably have little or no effect an land use although a few more
animals might be kept ty individual farmers, although this would
probably necessitate improvements in forage production. In
East.rn Zanzibar removal of trypanosomiasis would open up the
areas currently little utilized by livestock.

The benefit of control programs integrating the efficiency of
pesticides, whers warranted, with the efficiency of the sterility
principles are considerable. It is possible to reduce the total
amount of pesticide usage of other control techniques by 40 to

60 percent. Furthermore, it is possible to minimize the impact
of control pregrams that have been used to modify the tsetse
habitat (bush clearing)} or reduce the abundance of natural hosts

of tsetse flies (game elimination).

Other factors that need to be considered when assessing the
impact of widespread elimination of tsetse flies include this
requirement that fly-free land be maintained fly—~free. This is
usually accomplished by putting the land into use immediately
s0 thal fly re—entry is discouraged. Man's activities in land
clearing bush control through range management and settlement
usually modify the previous fly habitat sufficiently to prevent
fly re-establishment. This type of environmental impact is a
requirement if the fly elimination is to be permanent. Zanzibar
provides an opportunity to effactively control tsetse and to



- 51 =

test the SIRM without the experse of initial barrier clearance
and maintenance since 17 miles of water insulate the Island.

5. Recommerdations for Envirormmental Acticn:

(a) Based on the design team reviewed of the findings of
the April 1377 Environmental Assessment of the Tanga/Mkwaja acti-
vities (see Appendix D) it is recommended that a negative determina-—
tion bte approved for the tkwaja Ranch and Tanga Laboratory research

activities.

(b) It is recommended that an Environmental Assessment of
the potential impacts of tsetse fly control on Zanzibhar be undertaken.

The assessment should be prepared in draft form by members of
the implementation team which will include entomologists and
veterinarians and TDY experts as required. The draft will be review-
ed and recommindations made by the e:gert project technical advisory
panel and approved by procedures in effect at that time.



IMPACT IDENTIFICATION AND EVALUATION FORM

Impact
Identification
Impact Areas and Sub-areas 1/ & Evaluation 2/
A. LAND USE
1. changing the character of the land through:
a. Increasing the population M
b. Extracting natural resouvrces N
c. Land clearing N
d. Changing soil character N
2. Altering rnatural defences N
3. Foreclosing important uses N
4. Jeopardizing man or his works Y
5. (QOther factaors M

Land uses planning

Sauatter and other development

L“
B. WATER QUALITY
l. Physical state of water M(H

2. Chemical and biological states

3. Ecological balance M

4. QOther factors

No envirommental impact

- Little envirormental impact
Moderate envirommental impact
— High enviiocmmental impact
Unknown environmental impact

Symbols:

cCI==rz
|



IMPACT IDENTIFICATION AND EVALUATION

c.

E.

FI

ATMOSPHERIC

1. Air additive

2. Air pollution
3. Noise pollution
a4

. Other factors

NATURAL BESOURCES

1. Diversion, altered use of water

2. Irreversible, inefficient commitments
3. Other factors

Fish

Wwildlife

CULTURAL

1l Altering physical symbols
2. Dilution of cultural traditions
3. Other factors

SOCIOEDONOMIC
1. Changes in economic/employment patterns

2. C(hanges in population -
3. Changes in cultureal patterns
4, OQOther factors

Il | I ll— |l— lg ! ‘ IZ IZ |Z IZ IZ lg || |l 'l IZ Il— ll—



G.

He

I.

HEALTH
1. Changing a natural enviromment
2. Elimimating an ecasystem element

3. Other factors

GENERAL

l. International impacts

2. Controversial impacts
3. lLarger program impacts
4, Other factors

OTHER FUSSIBLE IMPACTS (not iisted above)




D. Cost Effectiveness

The purpose of this section is to hclp establish a framewark to
identify and monitor the most important variables underlying the cost
structure of SIRM techniques. It is anticipated that short term
consultant services will be used in both phases to collect, collate
and analyze relevant datato tradk whether a desired degree of cast
effectiveness is being achieved. It is important to understand that
3iveon the nature of the technology, SIRM is subject to a serious trade-
of f when considerations about cost effectiveness are over-anphasized.
This is because a majar cost factor in releasing sterilized flies is
colony-rearing and maintenance. Yet, the latitude for reducing
rearing and maintenance casts is limited by considerations for main-
taining the biological viability of the sterilized fly at levels
necessary to ensure its competitiveness with the wild fly.

The limited data available to the design team for identifying
and analyzing the major cost components of SIAM field applications
indicate that additional work is necessary before conditions for
optimum cost effectiveness can be determined. This state cf affairs
is not meant as a criticism of the Tanga center; rather, it is indi-
cative of many research projects whose objectives relate primarily
and appropriately to the development and testing of new technologies
and technioues. However, as this project moves into its development
phase, monitoring of cost effectiveness will be absolutely essential.
The following therefore is intended as a brief guideline for the
consultants responsible for monitoring cost effectiveness during the
life of the project.

Since SIRM is a complementary rather than a substitute technology
to, say, aerial release of insecticides, its cost effectiveness need
not be established relative to the costs of alternative technigques.
For example, to compare the cost of SIRM on a per souare mile basis
with those of alternatives would unjustly ignore the incremental value
of the enviromnmental benefits of using SIRM jointly with conventional
technigues. Also the likely reduced marginal costs assaociated with
additional SIMM application relative to those of alternatives would be
ignored. Therefore, it may be more appropriate to establish the cost-
effectiveness of SIRM on an iterative basis proceeding from an initial
cost estimate of SIRM application (total non-development cost of
rearing and field release) on a per square mile basis rather than o©n
a per fly released basis alone. Once individual components of the entire
SIRM cost structure have been identified and measured, a determination
can be made about which components are most feasible candidates for
additional work to affect incremental reductions in total costs. For
example, leaving aside personal interests of the scientists at large,
project management may wish to consider the relative benefit/cost
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ratios and timing of additional work on membrane feeding versus
additional work on, say, improved methods of field release. Only

when an iterative method yields a position where no further cost
recuctions can be affected, will it become useful to begin to compare
SIRY per souare mile costs with those of alternative technigquas. This
will enable overall berefit/cast analyses of SIAM taking into account,
cn the benefit side, such factors as:

a) the cost savings of fewer insecticide applications;
b) the ecological bLenefit of fewer incsecticide applications;

c) the cost not incurred in barrier comstruction by using
SIRM as a component of barrier maintenance and even of
barrier establishment;

d) overall socio-econamic benefits stemming from an improved
and more effective totel arsenal of tsetse control result-
ing from the use of SIRNV as an effective additional
complement.

In view of the wide range of potential bLenefits that can be
attributed to SIRM (see Social Soundness Analysis, Part III, 8) the
design team has little hesitation in recommending approval of this
project on the basis of economic considerations, provided that work
on cost reductions be given eppropriate emphasis in the future.

E. Aaministrative Feasibility

1. Tanga Center

Managerial responsibility for the Tanga Tsetse Research Center
will continue to reside with the Department of Veterinary Services of
the Ministry of Agriculture of Mainland Tanzania. At the present
time, roughly half of the project-related employees at Tanga receive
salaries or are hourly employees paid directly by the Department and
roughly half are employed with project funds. The project budget has
been prepared continuing this breakdown. The Ministry has agreed to
continue toc suppaort the Tanga Tsetse Research Center in anticipation of
its future . are direct impact on mainland control programs.

Alitchough the bilateral agreement between USAID and the Tanzanian
Gavernment will detail the financial responsibility of each party
related to personnel, procurement of commodities, construction and
expatriats housing, due to the severe budgetary constraints of the
Ministry in some instances, USAID will assume these obligations to
assure timely completion of the project. A renewed cummitment of the
Goverrnment 2f Tanzania to provide a reasonable share of costs must he
assured. Although a strong feature of the parent project has been
its counterpart training program, a commitment to assign senior staff



(once trained) to the tsetse research and/or control activities
must also be assured.

2. (poperation with the Government of Zanzibar

THe Zanzibar portion of the project would be implemented
through the Ministry of Agriculture, Zanzibar. It is essential that
the Ministry make available sufficient Jjunior staff to assist with
the field programs, in particular the tsetse surveys and ecological
studies and for training as handlers of in<octicides. Auxdlliary
staff, such as drivers, will also be required.

Full freedom of movement for project staff must be guaranteed
and an assurance should be obtained that flying, possibly including
low night spraying operations would be permitted.

The Ministry of Agriculture should provide assurance that an
adequate strategy and proposals for land usage and treatment of
trypanosomiasis infected animals after tsetse eradication will be
worked out during the project. If optimum benefits are to be realised
some commitment from Govermment to ensure such proposals are imple-
mented would be necessary. Such assistance is scheduled as part of
FAO/UNDP technical assistance provided to the Ministry of Agriculture.

3. Project Contractor

AID has had a PASA arrangement with USDA's Agriculturs
Research Station, specifically with the Insects Affecting Man Research
Laboratory, since 1964 to provide research on the Sterile Insect
Release Method (SIRM) for the control of tsetse flies, the vectors
of trypanosomiasis (sleeping sickness in humans and n'gana in animals)
USDA/ARS is the only US institution conducting research on this method-
ology. While several internatiocnal and other national organizations
are conducting research on SIRM none of these organizations are U.S.
owned. Based upon USDA's previous wark on SIBM and outstanding
perfaormance in the parent project, the design team recommends a new
PASA be negotiated with USDA to provide the technical services required
to implement this project. Additional considerations include; AID's
prior investment in developing USDA's expertise in the area of SIRM
research; the necessity of fielding a technical assistance team at
the Tanga facility prior to the departure of the current PASA team;
and USDA's access to the limited personnel with expertise in SIRM.

The USDA team should a&lso have the benefit of the other organi-
zations work in this area and it is therefore recommended that the
cooperating agreement with FAQ/IAEA be continued (see Appendix E).
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F. Financial Plan Budgets and Obligations

Table 8 gives @ general breakdown nf the total project costs.
Detailed Cost Estimates may be found in Appendix 8. A three year
periad is assumed for Phase I. If Phase I were to be completed with-
in 18 months, the minimum time now estimated to fully prepare for
the eradication program, Phase II could be initiated immediately with
the same level of personnel. Funding would have to te increased by
approximately 29 per year to finance additionmal costs such as
aerial contract services, labor and insecticides. The obligation
schedule proposed in Table 9 requests $§500,000 of funding in 1979. This
request includes three months expatriate salaries, six months for locally
provided services including local staff, procurement of approxdimately
half of total transport requirements and six months rental of faci-
lities. The FY 80 obligation includes funds for two years of technical
services, all training costs, eighteen months of fundirng for locally
procured goods and services; and the funds required for the Zanzibar
facility. The final year of obligation for Phase I, FY 1981, fully
funds the technical assistance contracts and local procurement costs
for one year.

Tanzania Govermment contributions have been estimated on the
basis of previous contributions from bath the development and re-
current budgets. Galary contributions were based on current govern-
ment services salary scales. The recurrent costs implication are not
significant since the TanGov have been meeting costs of most local
labor and provided some support for vehicle operation and spares. The
more important aspect will be the Tanfov's ability to undertake, or
obtain other donor support, for future mainland eradication programs.
The Zanzibar government has a poor rectvd of providing support and
therefore no contribution for these costs is expected; however, the
Zanzibar Ministry of Agriculture has agreed to make certain staff
availabl~ and the land for the laboratory/office.

The host country contribution is less than 2%% as required by
Section 110(a) of the FAA however Tanzania es a relatively least
developed country is exempt from this requirement. USAID/Tanzania
beliaves the $600,000 contribution represents a fair share of project
custs, Phase I represents primarily feasibility, further technical
development and survey activities. A proportionctely larger share
of annual projsct costs should be assumed in Phase II central acti-
vities. (See Inputs by Host Govermment, Part II. E.)



Table 8 -~ Summary Cost Estimates and Financial Plan

VII.
VIII.

Technical Assistance
Training

Off-Shore Procurement
Local Procurement
Local Construction
Trust Fund
Contingency

Inflation

TOTAL

Rounded Totals

(us $ '000)
AID Host Country
Ex LC EX LC
2,641.5 - - 193.6
180.6 - - -
388.2 - - -
- 676.2 - 240.6
5.2 46.8 - 15.2
- - - 47.2
160.8 36.1 - -
762.1 160.3 - 101.5
4,102.4 919.4 - 598.1
5,021.8 598.1
$ 5,000,000 $ 600,000

S ——————————

Total

EX LC
2,641.5 193.6

180.6 -

388.2 -
- 916.8
5.2 &.0
- 47.2
1683.8 36.1
726.1 261.8
4,102.4 1,517.5
5,619.9

$ 5,600,000

65



Table 9 - Dbligation Schedule

(Us & '000)

Fy 1979 FYy 1980 FY 1981 , . Total
I.  Technical Assistance 3/  200.0 1,699.0 742.5 2,641.5
II. Training b/ - 180.6 - 180.6
III, Off-Shore Procurement 125.0 238.2 25.0 388.2
IV. Local Procurement _c_:/ 130.0 341.3 204.9 676.2
V. Local Construction - 5.0 - 5.0
Contingency 5% 22.8 113.2 60.9 196.9
477.8 2,624.3 1,033.3 4,135.4
Inflation 2.5 542.9 321.0 gss6.4
3, 500.3 3,167.2 1,354.3 5,021.8

Rounded } 500.0 $3,200.0 $ 1,300.0 § 5,000.0

_a_/ 3 months funding, FY 1979; 2 years funding FY 80; 9 months funding FY 81
b/ Life of training funding in FY 80

c_:/ 6 months lacal salaries stc. in 1FY 79



PART TV. ADMINISTRATIVE ARRANGEMEMTS OF PHASE I ACTIVITIES

A, Implementation Plan

The first step necessary for the successful and timely
implementation of this Project will be the overlap of the ongoing
Tanga Research Project and Phase I under this mroposed project.
Should there be no overlap ad the Tanga Project is allowed to lapse,
it could cost two years to bring it badk tu its present state. The
opportunity to transfer techniques and procedures, which could keep
operations running efficiently, would be lost. Experienced personnel -
including Tanzanian technicians trained over a perind of years - will
be lost. It is extremely important tc move ahead as rapidly as possible
to get the new project started. August 1, 1979 would be the very
latest date allowing for adecquate overlap since the present Tanga
Project is funded only through Septanver, 1979. However Phase I
of the Zanzibar Tsetse Fly Eradication Project can be started at any
time before August lst.

The project will develop in two phases. Phase I calls for the
Baseline Survey; the introduction of an initial colony of G. austeni
for expansion; testing of the insecticides and their release and
application rates; development of new methods for pupae/fly release;
and construction and equipping of the laboratory and houses. The
Paseline Survey will consist of two components:

The Animal Disease Diagnosis (to be carried out by the
Vaterinarian and his assistants, which will ascertain what types of
livestock diseases — principally the blood-borne diseases such as
trypanosomiasis — are present on Zanzibar; and incidence and the
distribution of diseases on the Island, and the relative degree of
their economic importance®: and will make recommendations to the Govern-
ment of Tanzania for curi.g or controlling the diseases. Blood sampling
will have to be dcne extensively throughout the Island. This will
recuire good transportation, able field and laboratory assistants and
cooperatiorn of the livestodk owners.

2. The Tsetse Fly Distribution Survey (to be conducted by the
two entomolegists, plus their field assistants) which will find:

(@) The geographic locations of fly infestation on Zanzibar;

(b) Fly concentrations;

(c) Fly movement during the different seasons;

(d) Ratio of males to females;

(e) The breeding places (location of the pupae);

(f}) Kind of vegetation in the area where the flies are
found and what relation the vegetation has to the fly
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density. Also,where the fly is found at different
times of the 24-hour period.

Methodologies will be determined by the survey technician, one
of whom was a member of the Tanga Team, who is competent and experienced.
The methods used will protably be patterned after the tsetse fly
rounds developed on Lkvaja Ranch. A fly round covers a marked path
with a precise area; the round is made according to set times, usually
weekly, or bi-weekly, by a pair of field men who catch flies only on
these paths. These paths are carefully selected at the beginning of
the survey to give the best representative samples of the fly behavior.
The exact same fly rounds are sampled throughout the survey and
monitoring periods.

New release methods are to be perfected so that sterile males
can be introduced at the required regular intervals over specifically
measured areas. The ground release system used on Mkwaja Ranch was
a system of paths spaced one kilometer apart, hacked out of the bush
by hand. This is not practical on Zanzibar, so an aerial drop system
(such as one used in the screw-worm eradication in the southern United
States) will be perfected for sterile tsetsefly release.

Phase II will include control program, the fly population
monitoring; and continued laboratory disease diagnostics on Zanzibar.
Tanga will serve as the fly-rearing factory maintaining a colony of
60,000 flies and making surplus available for release on Zanzibar, for
as long as needed, while it prepared for larger tsetse control programs
on the mainland.

As the natural fly population decreases on Zanzibar, fewer
sterile males will be needed and the colony of G. austeni at Tanga
van be reduced. The laboratory facilities can then be used to rear
different species of flies commonly found on the mainland, 5lossina
morsitans morsitans and Glossina pallidipes. Initial colonies of
these species will come from the FAD/IAEA Laboratory. Up until the
present time G. pallidipes, because of characteristics peculiar to the
species, has not been successfully colonized, and colonization under
laboratory conditions could be perfected at Tanga. A colony of G. m.
morsitans, 60,000 strong and the largest colony of tsetse fly in the
world, has already been developed at Tanga; and can be easily re-
introduced.
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PROPOSED SCHEDULE OF EVENTS

1979
March
Mid-April
Mid-May
End of July
Mid-~August
n

n

End of August

" n

November

December

PHASF 1

PP received and reviewed in AIﬁ/W

Phase I approved and Phase I Authorised
Advice of Allotment

Project Agreement signed with GOT
Management contract executed (USDA)
Commodities ordered

Selection of contractors for local
construction

USDA contract with Bristol University
for nucleus and back-up colonies of
G. austeni executed

USDA contract with TAFA executed for
Ge pallidipes and G. m. morsitans;
mem%r?ﬂ%ding; and gerial release
systems

USDA renew tours of duty for the fly-
rearing expert and one of the entomolo~-
gists now at Tanga

The two above technicians assume the
duties of managing the Tanga fly-rearing
station, keeping it in a holding
position of 10,000 flies until other
technicians arrive at post

First two technicians provided for by
this Project arrive at Tanga (if not
earlier)

Same two technicians assume duties at
Tanga (if not earlier)



January - All technicians in place at Tanga and
on Zanzibar

n -~ Tanga introduction of new technicians

n - Survey planning for Zanzibar, training
of surveyors

February - Survey planniag consultant, Dr. James
Harley from the Centre for Overseas
Pest Research, London, England, arrives
for one month!s visit.

n ~ Introduce G. austeni nucleus colony from
Bristol, England

" - vonsulting specialist on G. austeni,
Dr., Anthony Jordon, from Bristol
University, Bristol, England arrives
at Tanga for one month!s visit

March - Begin full-scale Baseline Survey on
Zanzibar

n - Technical Advisor visit

April - Introduce pupae (100+) gathered on
Zanzibar to Tanga for rearing for
later testing

May ~ Conduct aerial fly release tests
using G. morsitans (Mainland)

June - Field test the insecticides,

July ~ Using the above rcsults, check on
Zanzibar against the natural fly G.
austeni to see whether results are
the same as in the Mainland tests at
the lowest dosage

n -~ Labaratory test of G. austeni from
Zanzibar as against G. austeni
multiplied at Tanga from Bristol
University stock

- Technical Review Plan



1980 (continued)

July
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(1) Perfect aerial release method

(2) Field test Zanzibar-reared flies
against Bristol flies for vigor,
strength and competitiveness

(3) Continue to multiply G. austeni

(4) Continue Zanzibar survey

Environmental Assessment

Phase I Evaluation. Results will be
considered to determine whether further
Phase I work is necessary before

decision can be made regarding
eradication on Zanzibar or if the project
should be terminated (see Evaluation
Plan, Part IV,.B)

Phase ITI PP Amendment Submitted (Latest
possible submission)



B. Evaluation Plan

1. Tecknical Advisory Panel -~ Purpose

Shcrt term consultant services have been budgeted to finance
a technical advisory panel to assist the project manager (USAID) and
the project leader [contractor). Periodic evaluaticn of the present
project was undertaken by specialists in entomological research,
tsetse fly rearing and veterinary pathology. These sessions had the
double value of providing required evaluation of progress toward defined
objectives and alsz provided an opportunity to share experience with
fellow scientists and control specialists and to take advantage of new
developments in applied research procedures in this rapidly evolving
science. It is proposed to continue the use of an advisory panel in
this project. The primary purpose of the advisory panel will continue
to te to assist the project manager by providing a periodic assessment
of progress toward objectives. It will also provide an opportunity to
take advantage of the specialist knowledge of members to assist in
applying low cost feeding, rearing and release technioues, to assist in
evaluating the latest developments affecting cost reductions for use
in Zarnzibar during Phase II.

The schedule of the panel has been adjusted so that meeting
dates coincide with the primary points in the project, such as prior to
initiation of ground spraying trials, and prior to evaluation of the
proposed methods of eradication.

2. Technical Advisory Panel - Mambership

The advisory panel should normally include the following persons
and expertise:

Invited Members:

Entomologist/glossinologist

Epidimiologist/Pathologist

Member representing an international institution on
agency actively engaged in tsetse/trypanosomiasis control
eradication

Biological scientists

Immurologist (trypanosomiasis)

Ex-0fficio Members

Tanga and Zanzibar Leaders (contractor) with USDA

USAID Project Officer

Project Co-Managers (Tanzania Government) - one Mainland
and one Zanzibar

TanGov Senior officers

USDA Technical advisor,

The panel will be assisted by other members of the Project team
and other consultants as deemed necessary by the project officer or the
host govermments.
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A senior officer in each of the two Ministries of Agriculture
(the Mainland and Zanzibar Island) will be invited to sit with the
panels in an advisory capacity, the representative from the Mainland
Ministry on matters pertaining to the Mainland, and the representative
from the Zanzibar Ministry on matters pertaining to Zanzibar.

Evaluation Schedule

Final Review of parent project (March 19’79) 1 week
Review Panel examines Phase I progress (July 1580) 2 weeks
Environmental Assessment (August 1961) 2 months
Phase I Evaluation (November 1981) 1 month

The above reviews are scheduled at decision points in project
activities.

3. Technical Advisory Panel - Terms of Reference

The Advisory Panel will hold its first review about July of 1980
with the purpose of evaluating the progrcss of Phase I and the results
of the following activities:

Baseline data survey of fly and disease distribution
G. austeni colony progress
Pesticide tests

This initial review will result a recommeridation to:

— Proceed with plans and initiation of Phase II eradication
activities on Zanzibar.

— Terminate the Zanzibar eradication activities should
unexpected technical or risk factors be identified; or

— Undertake additicnal Phase I trials.

If Phase II is recommended the Advisory Panel will determine that the
following conditions have been met:

-— Acceptairce from an envirommental standpoint of the method
of spray applications, proposed for Zanzibar.

— Successful development of an aerial release methodology for
the pupae/flies. The ground release system used on Mkwaja Panch would bs
practicable on Zanzibar, as discussed under (Inputs by AID, Part IT, D.)

— The survey has been completed detsrmining fly densities and a
determination can be made as to:
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(a) Where spraying is necessary;

(b) where sterile males can be relzased effectively
without prior spraying;

(c) where sterile mles will be used in conjunction
with the spray;

(d) If there are areas restricted from spray
because of envirocrment considerations,
a determination that natural fly numbers in those
areas are small enough to be reduced by release
of sterile males;

(e) A colony of G. austeni for Zanzibar sterile male
release has been reared and it has been determined
that these flies can successfully compete with wild
flies on Zanzibarj;

(F) The colony of G. austeni is sufficiently large to
make available the reguired number of sterile males
for the eradication activity on Zanzibar;

(g) satisfactory completion of insecticide field tests
on Endosulfan which provides a dosage rate effective
on G. austeni and non harmful to the aquatic environ-
ment.

— All covenants as set out in the Project Agreement have been
met.

— Cooperation and support of the Tanzarizii Ministries of
Agriculture has been sufficient to warrant initiation of Phase II.

If the above conditions have not been met the Advisory Panel
will recommend either trrmination of the project or continuation of
Phase I activities. If Phase I is to continue, the Advisory Panel will
outline conditions which would indicate readiness to prcceed with eradi-
cation activities on Zanzibar and a timetable for meeting the conditions
and schedule a speciz! Advisory Panel review at the appropriate time
to determine whether the conditions have been met for Phase II control
activities.

4. Environmental Assessment (EA)

An EA for the proposed eradication activities, Phase II on
Zanzibar will be conducted in 198l1. The team should include entomolo-
gists and veterinarians and other experts.

The EA will be completed prior to the first meeting of the
Advisory Panel. The team should be briefed in AID/W by the Agency
Environmental Coordinator, the DS/AGR anc the parent .-nject manager and
AFR/DR/AGR. The EA teams findings will be considered i) the evaluation



- 69 -

of Phase I; the Advisory Panel will include a recommendation for the
Assistant Acministrator for Africa regarding the acceptability of the
EA recommencations and whether possible negative envirommental impacts
have been identified and mitigated to the =xtent needec.

C. Megotiating Status and Covenants

1. This project has been developed in consultation with
the Ministries of Agriculture of Zanzibar and Mainland Tanzania, the
USDA team at Tanga , and AID/W consultants. The project in its final
form was discussed with the two TanGov Ministries in January and
February 1979. (See Appendix K for letters of request.) Covenants,

inputs and implementation issues such as construction and local salaries

were discussed. USAID/Tanzania telieves this project is ready for
implementation and that t-sre are no issues related to timely obligation
of funds and implementati.:.

2. The Project agreement shall contain covenants, providing in

substance, as follows:-

(a) The Cooperating country shall ensure that competent
personnel are assigned in a timely manner to gprovide
laborers and fill counterpart positions at Tanga and
on Zanzibar.

(b) The Cooperating country shall covenant to assign U.S.
trained participants to tsetse control activities at
Tanga or on Zanzibar.

(c) The Cooperating country shall ensure that charter air-
craft have free access to the Zanzibar airport facilitins
and freedom of overflight of the Island.

(d) The Cooperating country shall provide approximacely 1/2
acre of land on Zanzibar for the construction of the
veterinary office/laboratory facility.

(e) The Cooperating country shall provide financial support
to the Project at a level not less than urovided to the
current research project activity.

(f) The Cooperating country shall develop a quarantine plan
for Zanzibar Island to be initiated in Phase II to
protect it from reinfestation of tsetse fly, from the
Mainland.
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FROJECT FESION SUMMARY

Tanzania Tsetse Fly Control 621-0144

Project Title & Number

IDGICAL FHAMEWOHK

Life of Froject
From FY _79  w FY _B]

Total U.5. Funding §3.000,000

Dnte Frepared _ Februsry ]4, 1979

—— NARBATIVE SUMMARY

0

Program or Sector Goal: The broader objec-
time to which this project contributes:

To assist the Tanzanisn Government acceler-
ate the transfer and adoption of sppropri-
ate and improved technologies, services and
systems to the rural poor.

Measures of Coal Achievement:

Number of adopters and users of
services and systems.

MFARS OF VERLFIGATILN

IMFURTANT ASSUMPTIONS

Field surveys.
Information systems.

Baseiina surveys.

Assusptions for Achieving goal targets:

Adopters/users are rational and have egual
rights cf access to improved technologies.

Project’ Purpose:

To develop and prove the operational feasi-
bility of SIRM as a cost-effective, environ
mentally safe technology through two phases

Phase I
To determine the components, scale, time

frame and costs of a tsetss control pro-
gram on Zanzibar.

Conditiona that will indicate
purpose has been achieved. gnd
of project status.

Phase 1I.

1. Size and distribution of
G. susteni on Zanzibar

2. Effectiveness of initial
knock-down sprays.

3. HNumber of mterilized males
required for control.

4. Increased cost eaffectiveness
of colony rearing and release,

Phase 1.
1. Field Surveys.

2. Work progress at Tanga
in colomy rearing.

3. Environmental Assessment
Tesm report and recommendations.

&. Mid-Fhase I Technical

Review.

Azsusptions for achieving purpose:

Phase I.

1. Laborstory reared flies will be competitive
with natural males while lowering coets.

2. Zsnzibar livestock development plans inclede
veterinary services, range management sad bush
contrel.

3. Phase I evaluation positive. Phase I tasks

are on targest.

4. AID funding is availabla,
problems arise.

No major techaical

v
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PROJECT IESIGN SUMMARY

Project Title & Number Tanzania Tesetse Fly Control 621-0144

LOGICAL FRAMEWORK

Life of f‘t'? ot T
From FY _ 79 o FY
Total U.5. Funding _ §5.000

Date Prepared

—  NARBATIVE SUMMARY

OBJECTIVELY VERIFJABLE INDICATORS

Project Purpose

Phase T1I

Establish SIEM as a viable complement to
existing package of tsetse control tech-
niques.

MEANS OF YERIFICATILN

5

IMFORTANT ASSUMITIONS

Conditions thui'. will indicate
purpose has been achieved: End
of project status.

Phase 11

Controi of G. austeni on
Zanzibar accomplished.

5. Phase T Evaluation. Recommen-
dation to Assistant Adminiastrator.

6. Insecticide trials
7. Aerial Release Trials.
8 . Cost effectiveness snalyses.

Phase I1

Monitoring and Burvey.

Assumptions for achlieving purpose:

Phase II

Rainfeststion does not occur. Zanzibar
institutes adeguats quarantine measures
for imported amimals.

Outputs:

1. Trained personnel at Tanga and
Zanzibar,

2, [Lsboratory facility for livestock and

tsetss rasearch completed.

3. Colony of G. austeni for Phase II

Control program established.

Magnitude of Outputs:

1. Personnel are able to con-
duct surveys on Zanzibar and
rear flies at Tanga. Three
long-term participants receive
U.8. training.

2. Construction and equipping
completed.

3. To be determined by tsetse
surveys.

1.
reports.

Burvey results.
PIO/P.

Supervisors'

2, Observation,

3. Tanga records.

1. TanGov will provide competent counterparts.

2. Contracting and constructios occur in
timely manner. MHaterials are available.

3. '(I) G. susteni breeding colony avallable
on timely Ia-.._l.t from Bristol Univ., England.

(b) Adeguats mumbers of G. sustenl can be
rearsd for control.
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Life cf l“ju:t :
From FY w FY o1
PROJECT DESION SUMMARY Total U.5, Funding _Vo.000,000

IDGICAL FRAMBEWORK Date Prepared n" ruary 18,
Project Title & Number Tanzania Tsetse Fly Control 621-0144
—  TARBATAVE SUMMARX  MPANS OF VERLFICATIM “DMURTANT ASAMPTIONS
putputs: \ Magnitude of Outputs:
(c) HNo unforseen aceident or dissster
affects colony.
4, Livestock Disease and Tsetse Distribu- 4. Zanzibar team reports. 4. Raports. 4. Alrcraft given access to Zanzibar alrport

tion Surveys completed. withowt restriction.

5. Environmental Assessmeni. 5. Team arrives and completes 5. Team Report. 5. Competent consultants can be identified
assessment. and fielded.

B 6. Recommendations for aerial release and 6. Tsetse Control Work Plan 6. Evaluation and EA team report. 6. Zanzibar and Mainland government continee
| - insecticide spplication. developed. support. No major envir tal or technical
| issues prevent development of progrem.

E 7. Technical developments to lower resring | 7. Hembranas feeding. Improve- | 7. Observation cost vecords.

g conts. ment in rearing facilities.

e

' i Inputs: Implementation Target (Type and - Assusptions for providing inputs:
: Quantity)

'_i USAID
”' 1, 25 PY of technical assistance. 1. Technicians are fielded. 1. USDA contract and reports. 1. USDA is able to identify persons with ST
L ¥ axpartise.

o 2. 12 years of participant training. 2. Technicans returned and 2. PIO/P. 2. Appropriate candidates are fdentified by
i working in tsetse research. TanGov.

e 3, Various commodities for laboratory and 3. Facility in operation. 3. Observation, inventory. 3. Construction matavisls and services ars |
j i laboratory conatruction. available in Tanzania.

:: ‘
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Project Title & Pumber

PROJECT DESION SUMMARY

Tanzania Tsetse Fly Control 621-0144

IOGICAL FRAMEWORK

A-¢

Life of Fre Ject
From FY 79 _ to FY _B1

Total U.S, funding 83000000
Datc Prepared ___ February 14 1979

—— NARRATIVE SUMMARX

OBJECTIVELY VERIFIABLE INDICATORS

Inputs:
4. Transport and operating costs.

i 5. Local labor,
6. Support for technicians.

TARGOV
1. Zanzibar land for lab/office.
2, Salaries of laborers and counterparts.

3. Zanzibar vehicle operation.

Implementation Target (Type and
Quantity)

4. Vehicles in place and
operating.

5. Staff on board.

6. Housing provided through
leases or purchases.

1. Land cleared.

2. Staff on board.

3. Operating expenses made
available.

| MEANS OF VERIFICATILN

IMFURTANT ASSUMPTIONS

4. Observation.

5. Payroll

6. Rental leases and purchases
executed.

1. Observation,
2. Observation, budget.

3. Fuel and spares available.

Vehicles will arrive in timely manner.

Local labor i{s available.

U.8. Bmbassy will make housing and utilities
available to AID.

TanGov commitment continues.

Covernment fundas are sufficlient.




APPENDIX B

DETAILED PROJECT BUDGETS

- ESTIMATED BUDGET EXPENDITURES

- TANZANIA GOVERNMENT CONTRIBUTION



a
I. TECHNICAIL ASSISTANCE
TIanga

ESTIMATED BUDGET EXPENDITURES

Year 1

X

Team Leadev/intomologist(’C10-11) 71.2

Research FEntomologist (FC9-10)
Veterinatian (FC9-10)

Tsetse Research Expertsg*
Training Officer

Mechanic - b/

Technical Advisor™

Clerk Typist

Zanzibar

69,2
60.5.
(35.8)
60.
60.
14,
1.

N WY U n

Co-team Leader/Entomologist(FC9-10)60.5.

intomologist*
Veterinarian/Pathologist(FC'8-9)

Miscellaneous
Consultants c/
University of Bristol—
IAEA Contract*

5% 0/H

Travel

Sub total
USDA 0/H 257

SUBTOTAI, TA

(46.2)
52.6

647.2
161.8

809.0

Year 2 Year 3
FX FX LC
78.3 86,2
76.3 83.9
66.5. 73.1.
(39.4) (43.4)
66.5 73.1
66.5 73.1
16.4 25.3
1.3 1.4
66.5. 73.1.
(50.8) (55.9)
57.9 63.6
50.0 100.0
13.0 -
50.0 99.3
4.5 5.0
20.0 35.0
673.9 792.1
168.5 198.0
842.4 990.1

TOTAL

¥

235,
229.
200,
118.
200.
211.

56.

O OV == O = PN
N’

200,
(152.
174.

=0
o’

200.
33.
271.
13.
95.

oCouVEOo

2113.2
528.3

2641.5

[

2641.5
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II.

III.

Iv.

a/
TRAINING

OFF-SHORE. PROCUREMENT

1 2% ton Truck and Spare

7 Landrovers and Spares&

1 Tractor Trailer and Spares

Household Furnishings and Transport (4@$12,800)
Equipment Zanzibar Lab

Insecticides (15-40 gallons @ $550/ea.)

Sub~total
USDA G/H 25%

SUBTOTAL OFF-SHORE PROCUREMENT

LOCAL PROCUREMEN

Tanga PersonnelZ

1 Sr. Admn, Officer (36,800/= p.a.)

1 Secretary (34.800/= p.a.)

10 Office Assistants (5,400/= p.a)
30 Laborers and Drivers (4,560/=p.a.)
Zanzibar Personnelfy
1 Jr. Admin. Officer (30,000*p.a.)
1 Secretary (24,0008 p.a.)

2 Office Assistants (5,400/= p.a.)

12 Laborers and Drivers (4,560/= p.a)

£
C, Alrcraft Rental

Year 1 Year 2 Year 3
FX I R £ FX 1C KX
180.6 180.6
31.5 31.5
46.5 46.5 15.0 108.0
21.5 21.5
- 51.2 51.2
- 85.0 5.0 90.0
- 8.3 8.3
99.5 191.0 20.0 3190.5
24.9 47.8 5.0 77.7
124.4 235.8 25.0 388.2
4.5 5.0 5.5
4.2 4.6 5.1
6.5 7.2 7.9
16.6 18.3 0.1
3.6 4.0 4.4
2.9 3.2 3.5
1.3 1.4 1.6
6.6 7.3 8.0
16.0 16.0 8.0

15,
13.
21.
55.

TOTAL

oW O

VWiwonO

388.2



D.

V'

vIu

VII.

Year 1 Year 2 Year 3 TOTAL
FX 1C FX e Fa 1c FX 1c
Houvsing
Rental 3 Houses Zanzibar 5.0 5.5 6.0 16.5
Purchase 2 Houses Tanga 60.0 - - 60.0
Rental Warehouse Zanzibar .6 W7 .B 2.1
Utilities 38.0 42,0 45.0 125.0
Commodities
Expendable Office SuPpl{jﬁ 4.0 4.0 4.0 12.0
Vehicle Operating Costs b/
Landrover (6 @ $6.00 p.a.) : 36.0 --36.0 36.0 108.0
Truck and Tractor (2 @ $4,000 p.a.) 8.0 8.0 8.0 24.0
Subtotal 213.8 163.2 163.9 540.9
USDA O/H 25% 53.5 40.8 41.0 135.3
SUBTOTAL LOCAL PROCUREMENT 267.3 204.0 204.9 676.2
i/
LOCAL, CONSTRUCTION 5.2 46.8 5.2 46.8
SUBTOTAL AUL CATEGORIES 933.4 267.3 1267.0 250.8 1015.1 204.9 3215.5 723.0
CONTINGENCY 5% 46,7 13.4 63.4 12.5 50.7 10.2  160.8 36.1
SUBTOTAL 980.1 280.7 1330.4 263.3 1065.8 215.1 3376.5 7959.1
INFLATIONil 176.4 50.5 282.6 55.9 267.1 53.9 726.1 160.3
GRAND TOTAL 1156.5 331.2 1613.0 319.2 1332.9 269.0 4102.4 919.4

Rounded to

676.2

52.0

3938.5
196.9

4135.4
886.4

5021.8

$5,000,000



[X34

Y

Technical Assistance estimates prepared by David Dame, USDA/ARS. 107 salary increases in years 2 and 3.

USDA/ARS Project Manager and support.
See Appendix E, Exhibit, 3

Estimates provided by USAID/T/TRG: Year 1 Year 2 Year 3
$15,200 14,000 15,000

$15,000 per Landrover plus 2 sets of spares,

Year 4 -
16,000

TOTAL
60,200 x 3 participants =
$180,600

8.25 Tanzanian Shillings (TSH) equals $1.00. Estimates provided by Ministry of Agriculture, 10% salary

increases in years 2 and 3.

Estimate based on $250 per hour,

Estimates based on: Landrovers
Fuel 4,000
Repairs 1,560
Insurance 500

TOTAL $6,000
Estimates provided by REDSO Engineer, 250 Tsh. per sq.ft.

18% Compounded

Truck/Tractor

3,500
350
150

$4,000



1.

II.

ITI.

Tanzanla Government Contribution

(Tanzanian Shillings)

Year 1 Year 2 Year 3 TOTAL
a/
PERSONNEL T.Shs.
Tanga )
1 Station Manager 36,000 36,000 36,000 108,000
1 Entomologist 18,000 18,000 18,000 54,000
2 Admin + Support Staff 10,800 10, 800 10.800 32,400
60 Laborers and 4 Drivers 273,600 273,600 273,600 820,800
338,400 338,400 338,400 1,015,200
Zanzibar
1 Asst. Team Leader 36,000 36,000 36,000 108,000
2 Research Officer 36,000 36,000 36,000 108,000
1 Lab. Technician 21,600 21,600 21,600 64,800
22 Laborers and Drivers 100, 320 100,320 100, 320 300,960
193,920 193,920 193,920 581,760
Subtotal 7 532,320 532,320 532,320 1,596,960
PROJECT SUPPORT (MAINLAND)R/
Petrol and Spare Parts 150,000 250,000 350,000 750,000
Building Materials + Expendables 50,000 150,000 250,000 450,000
Other Direct Support 260,000 260,000 260,000 780,000
Subtotal 460,000 660,000 860,000 1,980,000
-€, /
Zanzibar Island (Land) 125,000 125,000
-d
Trust Fund (Mainland)‘/ 129,600 129,600 129,600 388,800
Zanzibar Coritribution 318,920 193,920 193,920 706,760
Mainland Contribution 928,000 1,128,000 1,328,000 3,384,000
Total (T.Shs.) 1,246,920 1,321,920 1,521,920 4,090,760
Total (U.S. $) (151,150) (160,250) (184,500) (495,900)
Inflationsj ( 27,207) ( 34,037) ( 46,264) (101, 508)
GRAND TOTAL (178,357, (194,287) (224,764) (597,408)

Rounded - $606,000



Based on Ministry of Agriculture salary scales.
Based on previous payroll and project support,

Land is not sold value completed on basis approximately
15 years rent,

21,600 T.Shs. paid annually per expatriate, 6 persons,

18% compounded.
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JOB DESCRIPTIONS



I. RESEARCH ENTOMOLOGISTS

Four entamologists will be recruited. A general job descrip-
tion for this position follows:

A, Assignment

1. Conducts field studies with released flies to deter-
mine optimum handling techniques with respect to marking,
packaging, transportaing, and releasing of sterile insects,

2. Conducts surveys and experiments needed to establish
suitable sites for field release and control areas, deter-
mine fly density in various parts of Zanzibar and develop
improved survey and detection techniques.

3. Plans working details of tests and experimeats,
Maintainsg accurate records of tests or exper’i— -ucal results,.
Observes, recognizes, and records variant: 1n expected
results.

4, Carries out assigned phases of the sterile male
release program.

5. Trains and supervises counterpart nationals in all
aspects of the research effort.

6. Assists with design and supervision of construction
of the research facility.

7. Assists with the development of mass rearing pro-
cedures.

8. Prepares reports summarizing results of experiments.

9. Participates in profesgsional meetings and confer-
ences.

10. Keeps abreast of literature and helps maintain a
current library for subject matter pertaining to the
regsearch.

B. Special Congiderations

The incumbent conducts experiments on the application
of sterility methods when integrated with other suppression pro-
cedures essential to advance work toward the goal of developing
control methods for tsetse fly populations on Zanzibar and
Tanzania.



C. Qualifications

(1) A thorough fundamental knowledge of entomology and
a substantial acquintance with current research efforts and
ingect control practices in the particular areas of concern;
(2) a working knowledge of the principles of such related
fields as botony, insect and plant ecology, toxicology, and
taxonamy; e»4 {3) a working knowledge of the variety of
standard statistical methods in resolving the scilertific
problems presented by the assignment.

The incumbent maintains personal contacts with profes-
gional in hls own or related sclentific fields; management
offlcials of Federal and foreign public agencies; or private
organizations; and agriculturists, foresters, marufacturers,
shippers, etc.

D. Supervision Received

Work is performed under the general supervision of the
Project Leader and Co-Leader who discuss obJectives and may
asslist on matters of policy or substantial change in expendi-
tures. Work plans are developed by the in-umbent. Results
of biological evaluations and resultant Aneterminants relating
to the need, feasibility, and justification of control are
reviewed for adequancy of consideration of the biological
and ecological variables involved, and of the gcientific
soundness of the conclusions drawn and recommendations made,
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VETERDMARY MEDICAL CFFICER

A, Assigmment

The incumbent is a member of the Tsetse Research Project
working with entomologists and other staff officers (Tanzanian
and expatriate) in a team effort to conduct a large scale fleld
trial of sterile male release methods against Glossina
austeni.

Maintenance of large numbers of animals under laboratory
conditions for use as hosts in Tsetse fly rearing is an
essentlal requirement of this research., Presently goats
and rabblts are kept, btut other hosts may include donkeys
and sheep. Also, cattle and wild game will be utilized for
field surveys of trypanosomiasis incidence on Zanzibar,

The incumbent will:

l. Develop a gsystem for introducing new animals to the
fly feeding routine.

2+ Design and conduct field surveys of animal trypano-
somiasis using serologlcal and pathological techniquzs.

3. Acquire and maintain healthy goats and rabbits for
tsetge fly feeding., Develop & routine, perform and pro-
vide staff training in the following important details:

a. pre-induction guarantine treatments

b. dehorning

Ce hoof triming

d. flank shaving

e. treatments (ex surgery)

f. washing

g. feeding and watering regimine

h. pen cleaning and maintenance (collection of
wood shavings, pen repairs, etc.)

1. inspection and selection of fly-host animals

Jo welghing of goaty and rabbits

k. record maintenance of animal herds

l. building security checks

m. expansion of forage crops

n. rabbit breeding and maintenance

4, Assist with the selection and expansion of forage
crops best suited to host animal requirements and local
conditions, including silage.



L

8, Perform host suitability tests and keep informed on
fly colony expansion rate to assure constant supply of
suitable host animals.

6. Maintain adequate supplies of required drugs, feed,
tools, etc. at all times.

7. Participate in local and foreign meetings as agreed
to by the Project Manager.

8. Assist with preparation of monthly veterinary report.

B. Supervision Recei.ed

The incumbent is responsible to the Project Manager for
overall performance of dutiesg, but carries out planned
activities with a minimm of supervision.

C. Qualifications

The qualifications for this position include a D.V.M.
degree with experience with large animals. A farming or
ranching background is desirable. Knowledge about sound
animal husbandry and management methods is important. The
incumbent mugt be -xperienced in planning research activi-
ties and reporting on same both orally and in writing.
Training in parisitology for one candidate is desirable.

Incumbent must have the capacity to work well with team
memberg of various nationallties. He will bw actively in-
volved in counterpart training of Tanzanian junior veter-
inary methods and research techniques. Further, he will be
in frequent contact with individuals and agencies outside
this project and must be able to meet and work well with
the general public.
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ITI. MECEANICAL/ELECTRICAL ENGINEER

A. Assigrment

The engineer employed by the Tsetse Research Project will
be headquarterd at Tanga. He willl be responsible to the
Project Manager for overall performance of duties. He 1is
expected to work cooperatively with the staff in a team
effort to conduct a large scale field trial of sterile male
release methods against tsetse flies.

Maintenance of rolling stock and electrical equipment is
esgsential to the continuous operation of the field and labor-
atory programs. The nature of the work is such that equip-
ment failures can result in a get-back of weeks and in the
cage of fly rearing, many months. Further, project needs
may require specialized equipment to be constructed at the
stations, such as insect traps, electric grids, host animal
feeding and tethering devices, and other such devices re-
quired by researchers. Thus the engineer must possess a
degree of creativity and ability to construct specialized
equipment.

The incumbent will supervise, train Junior staff and
conduct the Tsetse Research Project garage work to include
the following:

l. Repair, service and maintenance of all goveroment
vehicles assigned to this project. Develop a system to have
vehicles report regularly for routine service and inspection.
Vehicles stationed in the field will necessitate periodic
trips to Mkwaja and Zanzibar for maintenance and repair.

2. Maintenance of adequate stocks of most frequently
used spares, i.e., points and plugs, fan belts, oil lubri-
cants, etc., for various models of vehicles. ALAlso know local
sources of supply and through the Administrative Assistant
arrange for purchases if approved.

3. Become familiar with service manuals on flle at
Tangs for various types of mechanical and electrical equip-
ment,

4. Maintenance of adequate supplies of acetylene and
oxygen for welding as well as rods for both acetylene and
electric welding equipment.

5. Congstruction of ingect cage frames, snd any other
congstruction or repalr involving metal cutting, bending,
and/or welding.
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6. Operation of a neat and orderly garage - accumula-
tion of Junk should be periodically disposed of by means of
property write-off, transfer or removal. All matters of
property disposal require the Project Manager's approval in
writing.

7. Maintenance of all farming equipment, i.e., tracotr,
harrows, plows, and trailer, and repalrs as needed.

8. Accounting for tools and equipment to assure that
theft and misuse does not occur. The work to be performed
in the station garage is to be limited strietly to .
equipment. 1In rare cases, other goverrment vehicles on
official business to this station have required repairing
- such ingtances require prior approval fram the Project
Manager for repairs.

9. Informing the transportation/dispatcher on avail-
ability of vehicles.

Agsume responsibility for the maintenance of standby elec-
tric power plants. Routine operation of the 30KVA unit is per-
formed by expatriate staff on week-end duty. A1l units, including
automatic systems, should be checked routinely to assure that oil,
water, batteries, and fuel are at proper levels and all other equip-
ment such as belts, air cleaners, etc. are serviced as needed,
Service manuals are available and should be used to set up main-
tenance scheme,

Assist with wiring and where contract electrical work is
performed - supervise and become familiar with all voltage re-
quirements, wiring plans, and load limitations. Perform all
minor electrical repairs as needed.

The garage is one department within this project. The
engineer will be designated as head of this department and will
have full responsibilities, For convenience, electrical mainten-
ance requirements will be placed within this department as well.

Personnel training is an important aspect of the work and
should be organized to accommodate new personnel as needed.

Jncumbert should become familiar with the entire project
operations in terms of goals and objectives, target dates of
accomplishments, and operational requirements. This training
will be provided by the Project Manager.



B, Qualifications

Incumben t must be a mature individual capable of super-
viging others and working harmonicusly with staff at all
levels. He must have achleved specific training or possess
15 years (minimm) experience in electrical/mechanical work,
He must have a thorough knowledge of petrol and diesel
engines for automobiles and trucks. He should be able to
use all shop tools including metal working equipment such
as acetylene and electric welders.



TRAINING OFFICER

A, Aggignment

1. Counsels and prepares training prograas for TanGov
counterparts.

2. Overseas and plansg training for all local hire staff
including 1ab technicians, laborers and support staff.

3. Arranges U.S. training for long term participants,
advises on curriculum and monitorg gtudents' prugress.

4, Provides briefings and education teurs for visitors
to the Tanga Tsetse Resgearch Center

5. Conduct experiments on the applicatlon of sterility
methods as time allows and assigned by team leader.

6. Arranges logistic support for all trainees.
B. Qualifications

1., A fundamental knowledge of entomology (M.S. in ento-
mology) and a sibstantial acquaintance with current research
efforts and insect control practices.

2. Teaching/tutoring experience,

3, Ability and willingness to undertake a variety of
tagks related to training efforts.

C. Supervision

Work is perfourmed under the general supervision of the
Project Leader at Tanga.



APPENDIX D

The Environmental Assessment
of the

Tsetse Research Project, Tanga, Tanzania
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FROM

DATE

SUMMARY STATEMENT

TA/AGR of the Agency for International Development
U.S. Department of State

The Environmental Assessment Team of the Tsetse
Research Project, Tanga

April 1, 1977

The Environmental Assessment Team has concluded
that the Tsetse Research Project, Tanga, Tanzania
will have negligible detrimental effects on the
environcent of the Project Laboratory at Tanga
and the field test site at the Mkwaja Ranch. As
a result, given the successful conclusion of the
Sterile Male Insect Release Method, future tesetse
fly eradication projects may be undertaken with a
40 to 50% less dependence upon insecticide
applications.



THE ‘{SETSE RESEARCH PROJECT -- AN ENVIRONMENT ASSESSMENT

I. INTRODUCTION
A. PROJECT RATIONALE
B. PROJECT FACILITIES AND THE TEST SITE

C. PROJECT SCHEDULE

II. THE EXISTING ESOSYTEM
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B. THE TANGA REARING LABORATORY

ITI. THE ENVIRONMENTAL ASSESSMENT
A. PROCEDURES

B. FEXPLANATION AND SUMMATION

IV. APPLICABILITY OF THE ASSESSMENT
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B. SEPARATE AND INTEGRATED TSETSE FLY ERADICATION

C. BENEFITS AND IMPLICATIONS FOR DEVELOPMENT STRATEGIES
V.  CONCLUSIONS
VI. GUIDELINES FOR FUTURE ASSESSMENTS

APPENDICES
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I. INTRODUCTION

The U.S. Agency for International Development (AID), Department
of State, in accordance with the National Environmental Act of 1969
published "Environmental Procedures," Amendment 216 in the Federal
Register, Volume 41, No. 127, 1976. The Amendment insures that
environmental factors and values are i#tegrated into the decision-making
process of AID progran actions. This report describes AID's‘first step
in implementing the new amendment, an environmental assessment of the
TA/AGR Tsetse Research Project on the Sterile Insect Release Method
(SIRM) that is currently being conducted in Tanga, Tanzania. The Project
is jointly sponsored by U.S. AID and the United Republic of Tanzania.

The Rules and Regulations of Amendment 216 provide for exemption
from environmental assessment of 'controlled experimentations confined
to small areas and carefully monitored." Although the Tsetse Research
Project may well ceet the requirements for exemption, AID has elected
not to apply the provision. The Tsetse Research Project was initiated
In 1966 and therefore the absence of an initial impact statement (see
216.3 of the Rules and Regulations) has meant that the assessment team
did not have the benefit of the evaluations from other Federal Agencies
which for future programs may be available.

The environmental assessment team was appointed in the fall of
1976. It conducted a literature search in the U.S., convened a
preliminary plarning session and soon thereafter, undertook an on-site
visit in January of 1977. AID requested the assessment team to provide
AID and the Host Country with a comprehensive statement of the reasonable
foreseeable environzental effects of the SIRM as a componeri of an
integrated tsetse fly eradication program at Mkwaia Ranch. The assess-
ment team was also asked to consider technically viable alternatives,
so that the expected benefits of development objectives could be weighed
against any adverse short or long-term impacts upon the total environment
or against any irreversible or irretrievable commitment of resources.

The Tanzania-AID Tsetse Research Project is an experiment to test
the SIRM under controlled circumstances. Advances in tsetse fly biology
and fly sterilization techniques indicate that the tsetse fly may be
susceptible to control by the SIRM in appropriate combination with
other methods of reducing the fly population. It is also possible that
the SIRM may develop into an important maintenance control method.

The success of failure of the experiment will provide the necessary
guidelines for future large-~scale operational programs.

The assessment team undertook to: (1) describe the existing ecosystem;
(2) delineate activities that might have beneficial or deleterious effects



on the environment; (3) assess the type and levels of pesticide and
herbicide application; (4) anticipate the effect of the treatment
upon the ecosystem; (5) assess direct social and economic implications
of the SIRM on animal and human populations; and (6) assess how an
understanding of the basic science of tsetse fly eradication can
contribute to ecosystems management. The information thus derived

has been collated in this report for concerned persons in the U.S.

and Tanzania.

We wish to thank the staff at the Tsetse Research Project in
Tanga, the management of the Mkwaja Ranch, the Department of Zoology
at the University of Dar es Salaam, and the Ministry of Agriculture
in Tanzania for their cooperation,

A. PROJECT RATIONALE

Tsetse fly infestation in Africa is considered a major constraint
to the full utilization of large areas for agricultural livestock
production. Infestations of the tsetse fly have precluded human and
or livestock occupation of approximately 10 million square km. in
Africa. There are several types of trypanosomes, but the major ones
cause Nagana in cattle, and sleeping sickness in humans.

With regard to Africa, the World Food Conference in Rome in
1974 declared that "trypanosomiasis and tsetse fly control must be
the first phase of an integrated plan of economic development."
The declaration was given urgency in the United Nations study on
the Future of the World Economy (1976). The Report argued that "the
major thrust of food supply in the developing regions will have to
come from an increase in their own agricultural output but even after
mobilizing available excess arable land resources, the land productivity
(including crop yields and cattle productivity) would have to be increased
at least three-fold in the developing regions if the 5 percent annual
agricultural target is to be realized."

The Tanzanian Ministry of Agriculture ranks animal trypanosomiasis
second only to East Coast Fever among the livestock diseases which
hinder development. It estimates that 607 of Tanzania 1s infested
by the fly.

In the past, methods for controlling the tsetse fly have included
large scale clearing of natural vegetation on which the flies depend
for shelter, killing of indigenous wildlife on which the flies depend
for food and, more recently, use of Insecticides and herbicides.
According to (J. Ford, 1976), "in Africa as a whole, one estimates that,
since large scale attempts to eliminate tsetse fly were begun in about 1925,
total success may have reached about 1,5% of the infested areas, but
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that almost certainly this has been more than balanced by reinfestation
of formerly fly free land". With an increasing population requiring
increased food supplies at the same tice that environmentalists are
forcefully making the case for the preservation of natural ecosystems
regearch activities in biological control measures have been greatly
stimulated. The most promising lead to date is the sterile male
release.

In the case of the tsetse fly, the SIRM introduces within the
environment active tsetse fliles who have been rendered sterile by
irradiation. A preponderance of sterile males can virtually halt
the reproductive process of a natural'fly population in a predictable
period of time. Since 1963, U.S. AID has supported research on the
development of techniques necessary for suppressing Glossira m.
morsitans the species of tsetse which is a principal vector of
animal trypanosomiasis in East Africa. The research has been conducted
at Tanga, Tanzania.

The objective of the.Tanga Project 1s to determine the efficzecy
of using sterile males for tsetse fly population control in an area
protected from reinfestation. The questions to be resolved are
vhether a suificient number of flies can be reared in the laboratory
sterilized, transported, and released so that the flies disperse and
effectively compete with the males of the natural population.

B, PROJECT FACILITIES AND THE TEST SITE

The fly rearing laboratory for the Tsetse Research Project is
located 3 km. west of Tanga, Tanzania. The facilities consist of a
rearing station, laboratories, and headquarters for the administrative
staff, Construction began in June 1972, and the third insectary was
completed early in 1977 In addition to the three insectaries, there
are associated animal sheds, animal quarantine buildings, and an
irradiation complex. The 8 hectares surrounding the buildings serve
as the animal paddocks and the forage crop production area.

In addition to the routine rearing of flies and animal husbandry,
the 126 member staff has developed methods for handling, sterilizing,
and transporting the tsetse flies and is conducting ecological studies
of the field site. The staff plans to assess the density and distribution
of the natural fly population, the fertility of the fly population
treated on the ranch, and the disease incidence among wild and domestic
animals,

Mkwaja Ranch field site for the Tsetse Research Project is
located 100 km south of Tanga, Tanzania (38 41.5'E, 5° 45'S). The
Ranch has operated under the Swiss management of the Amboni Sisal
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Estates, Ltd since 1953. Approximately 12,000 head of commercial
cattle graze the ranch which consists of a coastal woodland-savannah
vegetation mosaic varying from cpen grassland to dense thicket and
high forest. The ranch is.divided into northern and southern sections
(see Figure I). The northern section covers about 260 sq. km. and is
the site of the research program; the southern section is slightly
smaller and serves as the untreated control area.

Tsetse files (G. morsitans, G. pallidives, and G. austeni)
inhabit the ranch and transmit aznimal trypanosomiasis to the livestock.
Human trypanosomiasis does not occur on the ranch or in the surrounding
area. Four times each year the livestock receive prophylactic treatment
(isometamidium) to prevent trypanosomiasis and in addition they are
dipped weekly in toxaphene to control tick-borne diseases.

Since the beginning of the ranch operation, several programs have
been undertaken to control the tsetse fly. However, today the tsetse
flies are present in even larger numbcrs than they were originally.
Importantly, moreover, G. m. morsitans, which was not detected earlier,
has become a dominant tsetse species. Past experiments with insecticides
and partial barrier clearing have failed; the only new element to be
introduced into the environment by the Project is the sterile male fly.
These conditions, together with the large number of cattle at risk,
make the Mkwaja Ranch an ideal site for the field trials.

C. PROJECT SCHEDULE

The Tanga Tsetse Research Project was conceived in three phases.
The first phase, now successfully completed, was to establish a captive
colony of G. m. morsitans. The second phase is to expand the colony so
as to produce sufficient numbers of flies for sterilization and release.
The third phase is to complete the ecological studies and field operations
for the suppression or eradication of the tsetse fly in a test area of
about 260 square km. The colony of G. m. morsitans at Tanga is the largest
colony of a single species of tsetse fly in existence. The colony will
reach the level of 45,000 females and 15,000 rmales sometimes between
June and September of 1977, making available between 800 and 1200 males
for daily release. These numbers will permit a daily release rate of
3 to 6 flies per square km.

The present conception of the release technique is based upon
letting the bulk of the females emerge at the rearing laboratory (females
precede males in emergence) and cooling the remaining pupae (mostly
males) for transport to the Mkwaja Ranch where they will be irradiated
and released prior to emergence as adults. The release of the sterile
males will follow two or three aerial applications of endosulfan designed
to reduce the tsetse fly population to a manageable level. The releases
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will continue for 16 to 20 months. The effectiveness of the treatment
will be monitored by routinely assessing the fertility and population
density of the target species, G. m. morsitans, and the density of

G. pallipides. The adjoining section of the ranch will serve as the
control area and will not be treated. The Tanga Tsetse Project is
expected to be completed by the end of FY 1979.

II. THE EXISTING ECOSYTEM

A. THE MKWAJA RANCH

Description of an ecosystem requires comprehensive consideration
of the interaction between living and nonliving portions of a matural
unit. In order for the whole interlocking mechanism to function as
a natural community, its various components must be present in sufficient
approxiration of working harmony %o permit normal growth and replacement
of the constituent plants and animals. Examples of the nonliving
components of an ccosystem are energy, water, essential minerals, and
atmospheric gases. Examples of the living coumponents are forage and
food producing plants, food producing animals, organisms which aid in
recycling, and the dominant species which create the general character
of a landscape. It is necessary that all these materials and processes
be compatible if an ecosysrtem is to approach its proper rate of
productivity. Removal, stress, or ill health of the important partici-
pants can reduce production of materials or cause the natural resources
present to diminish.

At the Mkwaja Ranch, the elevation, topography and soils vary and
these differences represent distinctive ecosystems. The past and present
land use has determined the natural communities as they are described in
this report. The general setting for the regional environment has been
ably presented in The Natural Resources of East Africa (Russell 1962).
Another important reference is the Atlas of Tanganyika (1956). Specific
source material will be cited in developing the discussion of separate
environmental elements.

Since the establishment of the Mkwaja Ranch in 1953, the management
has tried to control the tsetse fly by barrier clearing and use of
insecticides. Livestock productivity depends, however, upon chemoprophylaxis
and drug treatment as the most effective ways to combat trypanosomiasis.
Because of the ranch's professional management and experienced employees,
this ranch operation represents, as T. Ford and E. Blaser wrote in 1971,
"a large scale field experiment" in commercial livestock production in
the semiarid regions of East Africa.

Prior to the ranching operation, the land had been unoccupied be-
cause of the low rainfall and the generally poor condition of the soil.
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I¢ is representative of many other areas whcre farming cannot be
productively undertaken, but where livestock operations could be
maintained. The Mkwaja ranch manager described the major constraints

to impreve livestock productivity as, first, the tsetse fly, and

second, pasture maintencance in the face of the rapid bush regeneration,
Forage quality 1is also a problem and varies from season to ceason.

The Mkwaja ranch employs 200 workers who, together with their
families constitute essentially the total present population of 600,
All the settlerments on the ranch are related to its operation.
Approximately half of the workers and their families have resided
on the ranch for over ten years. The other half, primarily herders,
come and go frequently. The job of herding has low status and the
turnover is so great that it is constant source of frustration to
the management.

Almost all settlement services are provided by the ranch. The
first ranch school was opened 18 months ago by a teacher provided b
‘the government. Onlv first and second grades one offered, anda childran
must go to the neighboring village 8 km distant to continue their
education. Sore 40 children on the ranch reside in small settlements
near the corrals or bomas and do not receive any scholling., In
coapliance with the government campaign that was initiated two years
ago, the ranch ranagement embarked upon a massive reading program
for adults. Every worker who could read was excused from work two
afternoons a week to engage in teaching. This effort la:ted for ahout
a year; at its completion, the literacy rate had risen fiom 30 percent
to 90 percent. Other services provided by the ranch are housing, water,
and minimal health care,

The ranch organization is atypical. It is the only ranching
operation in Tanzania which as remained under private ownership.
Although the ranch has invited neighboring farmers with cattle to take
advantage of insemination and disease control procedures, there has been
little response. The role of the Mkwaja Ranch in training and providing
regional leadership is disproportionately small in comparison with 1its
subgtantial experience in livestock production.

~Figure I shows the ranch and the surrounding areas. The ranch area
occupies the width of the coastal plain and is divided into two sections,
north and south. The Tsetse Project field site is an irregular square
between the Indian Ocean on the east and the East African Railway on
the west going norch from Dar es Salaam to Tanga. Along the north side
of the ranch lies a fairly dense mountainous high forest; to the south
1s the control area of wooded grassland which resembles much of the test
site uplands., Between the ocean beach and the ranch is a strip of
scattered small plots cultivated by subsistence farmers. The nearby
villages are occupied by member of the Zigua tribe. About 5 km to the



northeast of the ranch begin the extensive estates of sisal, cashew
and coconuts.

1. Non-lLiving Components of the Environment

Physiographv: The coastal plain at the Mkwaja Ranch release site
18 a flat, narrow belt of consolidated sands extending inland about
20 km to the toe slope of the escarpment that raises to the Masai plains
some 70 km distant. Elevation on the site varies from mean sea level
near the mouth of the Msangazi River, containing brackish tide water,
to high points of about 100 m on the central east-west ridge that trans-
verses the ranch; approximately half of the ranch area lies below a 65 m
contour. The Msangazi River flood pla:n which courses through the
northern part of the ranch does not exceed 40 m in elevation. The lower
oceanside portion is a slightly raised, level plain that does not exceed
50 m above the mean sea level. This nor-south strip occupies the eastern
25% of the ranch.

Climate: This tropical region is characterized as having high
humidity, an annual rainfall of 800 to 1200 mm, and mean annual temperature
ranging between 24° and 32°C. From the requirements of plant growth,
the area has a subhumid tropical climate; however, the potential evapora-
tion and moisture deficit is high during the dry seasons, altering the
climate of semi-arid conditions at times. Rainfall patterns at the ranch
are typically bimodal. The 2l-year average annual precipitation is
1,008 mm; however, rainfall is erratic as in many places throughout East
Africa. Beginning in 1969, six out of eight years recorded an abnormally
low rainfall.

Averages for the 2l-year record period as well as for the moist
and dry segments are given in Appendix A. When analyzed, these figures
show apeak for long rains in April and short rains in November. The
corresponding low points in the dry season occur in August and again
In February. Humidity remains high except during the mid-day period
of direct overhead solar radiation, and the corresponding period of
relative humidity sometimes reaches as low as 35 and 40 percent for
several hours (see Appendix A).

Parent Material and Soils: The substratum underlving the coastal
plain is a combination of coral rag, sandstone, and some limestone
(Atlas 1956). The first 5 km inland from the coast contains underlaying
of Quarternary alluvium; the next 10 km band contains Quarternary sediments.
Deeper marine sandstones and limestones date- back to the Jurassic period.
The east central uplands of the ranch are suspected to have been caused
from a raised Plaistocene reef. Upland soils consist mainly of gra; and
red orange loamy sands; flood plain alluvium found along the Msangazi
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River consists of gray to dark gray "black cotton" soils. Soils of

the eastern coastal plain are loosely consolidated and form shallow
sandy drainageways coursing south and eastward toward Mkwaja village.
The greyish cast is a humic layer to a depth of about 25 em. This
humic layer is also present throughout most of the uplands except on
steeper slopes. Below this depth is a red-orange sandy loam. Bleached
greyish brown sands, occur in areas of recent erosion and on steeper
slopes. Finer, light-colored sandy clay loams of the Msangazi flood
plain and along lower portions of the alluvial flats show heavy con-
traction cracks in rain pond relief. Along the south eastern upland,
80ills grade froz rather well consolidated grey-brown surface sands

in the north central portion to poorly consolidated red-orange sands

in the southeastern corner. Where the central uvplands break toward the
Msangazi River to the north and west, grey sands again become higher in
color; this reflects wore rapid geological erosion from the steeper
slopes. Isolated outcropping of coral rag can be found at or near the
surface t--oughout the southern parts of the rancn.

Water: or several months following good rains, the Mcangazi
River maintaiu. a continuous coursse across the ranch. Other larger
drainages suca as the Chogera tributary, which drains the northwestern
extension ana a few rivulets in the southeast corner also flow
following the November-December and March-April rainy periods. Large
earthen dams provide vear round water for cattle and game. There are
65 dams; 40 are presently functional which is unusual considering the
loose sandy scil texture. During the dry season only the largest dams
retain water and frequently water is hauled from a distance of up to
32 km. There are 15 good reservoirs, some in excess of five hectares.
Attempts at exploitizg subsurface water have not been successful.

Salt water is all that has been obtained from the several previous
borehole attempts. At the present time a borehole is under construction
on which an accurate log is being kept. The prospects for this 41 m
well appear to be favorable and will provide hydrological information
of this little surveyed region south of the Pangani River.

Atmosphere: Atrwospheric conditions, apart from the climate,
consist of air c—ovezent patterns and particulate suspensions, both
natural and man-pade. As to the latter, except for somewhat excessive
daily cattle trailing to and from the corrals (bomas) and the necessary
administrative venicular travel, no man-made agents are produced which
escape into the air. Natural agents consist of wildlife induced carbon
particles and associated cxides from burning herbaceous and woody materials.
The ur.controlled fires are usually caused by -man but on a sufficiently
routine basis to be considered a normal or ''matural" phencauenon. These
fires are much reduced ani less frequent than earlier years when the
ranch was undeveloped land. Formerly, wildlife begun through the coastal
plain highgrass and consumed all but the most resistant woody species
during both the short and long dry periods each year. Lightening un-
doubtedly was an agent in the large scale firespread, but under present
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range grazing cond‘tions is of less significance. So called wildfires
contribute nearly all smoke particulate matter except that from wood
fires needed for meals preparation by the ranch household.

Wind patterns follow a prevailing westerly path from the ocean
and are stronger during the February - March short dry season than
during the July thrcugh September long intermonsoonal period. Daily
wind (1100-1600 hrs.) movement is highly irregular with streng drying
mid-day winds dizminishing to near calm between 2200 hours and daybreak.
Mid-day extremes nmight approach 25 to 35 km per hr), while normal move-
ment is between 10 to 20 km hour. Upper level storm patterns can
originate from inland convection patterns but the monsoonal begin at
gea. Storms producre iutensely heavy rain of short duration which, when
occurring on dry or super saturated solls, produce large volume run-off
with accompanying sheet and gully erosion. These high run-off situations
are aggravated by the excessive removal of ground cover caused by cattle,
trailing, grazing and fire.

2. Living Corpnonents of the Environment

The topical subhumid coastal climate produced by the equatorial
latitude and coastal geography hLas furnished a diverse ecosystem of
plants and anircals. Most of Fast Africa is geologically old, with plant
and animal evolution and speciation having proceedec uninterrupted
relative to the general situation in the temperate zones. In spite of
more recent geological changes along this eastern coastal region, plant
and animal speciation and distribution show a mixture of interior
ecosystems with that of the marine and oceanic environments.

The impact of the ranching operation has not radically altered the
fauna or flora so as to exclude many, if any, species. Perhaps the
greatest change which has resulted from twenty years of domestic grazing
animals has been the rapid encroachment of woody vegetation. In the
past, the high voluze of grass fuel for repeated burnings prevented bush
establishment and maintained only fire tolerant species. The recent
efforts to suppress range fires and the effect of livestock grazing have
resulted within a short time period in the invasion of bush and the
consequent mobilization of much of the nutrient capital of the basic
s0ll productivity.

These vegetational changes have altered ‘the composition of the
dependent animal coczunities. This 1is not to say that any specles of
animals or plants have necessarily disappeared; om the contrary, some
existing or new species may well have acted as invaders or actually
increased thelr presence. Wart hogs and perhaps waterbuck are examples
of species which bhave been favored by the livestock occupation.
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Animal Field Inventorv Procedures: During the six day survey
period, the range ecologist logged all large animal species observed
in order to approximate the biomass. Bass data included date, time of
day, route traveled, kilometers traversed and the number of animals by
species. Gender was noted when detented. The total of 23.5 hours of
daytime observation represented a normal distribution of morning, midday
and evening hours. More specles were observed during morning and evening
activity reriods than during the midday periods. This was particularly
trve in nzases of the ruminant ungulates. During the field inventory
373 km of primary and secondary bush track were tranversed. In additiom,
cross country travel and foot safaris were undertaken to observe plant
and animal communities throughout the entire ranch. Animals recorded
during the inventory constitute about 40% of the species known to reside
for at least part of the year on the ranch.

Animals not seen but known to be presant, such as the elephant
and buffalo, would add considerably to the biomass. The field inventory
and the complete list of larger mammals, birds, and reptiles known to
occur on the ranch are given in Appendix B.

Plant Communities: Appropriately, the translation for the Swahili
word Mkwaja is the locally conspicunus tamarin tree (Tamarindus indica).
Unfortunately, this is where a simple approach to identification aud
classification of East African coastal vegetation ends. Although a
number of classification schemes has been suggested for East African
plant communities and ecosystems, none has yet been generally accepted
or has stood the test of time. The in-local classification is the
physiogomy or plant structure and the surface area coverage by the
dominant woody species.

In view of the variation in local methodology and the nature of
this in-local tsetse fly habi-at, it was decided to combine the best
features of several systems in use and develop a classification method
which would meet the specific objectives of this assessment. A review
of the literature upcon which the assessment method for typing and map
preparation was drawn is found in Appendix C.

Limited time precluded a detailed inventory listing of all six
types of species components. However, major trees, bush, and grass
assoclations are presented and discussed in Appendix D. The field survey
was essential for the analysis of the 1976 aerial photos and the sub-
sequent preparation of the map. Our general interpretation followed
the scheme of land units (coastal plain-bush grassland) proposal, Christan
(1958). Gillman, who was perhaps most familiar with Tanzanian vegetation,
broadly mapped the Mkwaja region as bushed grassland (1949). The assess-
ment team analysis identifies the field site for the Tanga Tsetse Project
as four major and three minor land units and associated vegetation cover
types.



1. Evergreen grouped tree grasslands found generally
throughout the western and southwestern uplands.

2. Mixed (deciduous-evergreen) wooden and/or bushed
grassland interspersed between the above forest islands
and making up a large part of the northwest extension.

3. The Doum palm~high grass savannah found in the
eastern coastal lowlands.

4., Doum and Borassus palm-high grass found in the alluvial
flood plains of the Msangazi River.

The minor types which occur in addition to these units may be identified
as riverine gallery forests of the Msangazi River and tributaries, the
high mixed (evergreen-deciduous) forests of the northern and northwestern
mountains, and secondary bushland thickets.

B. THE TANGA REARING LABORATORY

The Tanga Project employs 126 individuals, of whom five are
expatriates. The senior staff includes four entomologists, a veterinarian,
and a rearing specialist. There are 2 research officers, 3 field officers
and 14 assistant field officers with government certificate training.

The remaining employees are laboratory and field assistants drivers
and support staif.

The construction of the insectaries began in June of 1972; and the
third and final insectary was completed in early 1977. 4ll facilities
are simply designed and,except for the importation of scientific
instruments, have been built with local materials. The complex consists
of the three insectaries, associated animal sheds, animal quarantine
buildings and the irradiation unit. The 8 hectares surrounding the
building serve as %he animal paddocks and the forage crop production
area.

The insectaries are designed to house 60,000 flies capable of
producing 30,000 males per month. Approximately 490 goats and 115 rabbits
are maintained as hosts for the flies. The Tanga laboratory uses only
blood of living animals. A method for feeding colonies of tsetse flies
on blood presented through artifical membranes has recently been developed
in Europe, but was not available when the Tanga Project was initiated.

In the future, however, the costs of mass-rearing flies will be much
reduced by the use of membrane feeding.



A research program such as the Tanga Project does not have a
primary responsibility for training. However, the on-the-job train-
ing is excellent and nmust be judged as a significant contribution albeit
an indirect benefit. The laboratory is rearing flies successfully
with a staff (average age 20), only a few of whose members have had
more than seven years of formal education. As the project leader
pointed out, if training 1s neglected at the research stage, when
the project becomes operational trained manpower will be scarce.

The conclusion reached from observing the management and work
disciplines of the Tanga Laboratory is that training, intermediate
and advanced, zust be a component both of research programs and
operational programs.

The Tsetse Research Project has developed good contacts and
exchanges with other institutions in Tanzania; however, it would have
been desirable if the initial funding of the Project had permitted a
more flexible and innovative outreach program. For example, students
from national educational institutions would have profit from short-
term training fellowships as well as opportunities to conduct research
projects under the joint supervision of the Tanga Laboratory scientists
and the host countiy institutions.

The Project is to be commended for the preparation of a brochures
in Kiswahili. The Project has developed a working relationship with
the International Atomic Energy Agency and the Food and Agriculture
Organization and The Tsetse Fly Research Laboratory at Bristol,
England. Informzl relacionshiips have been maintained with the ICIPE
and ILRAD in Nairobi.

III. JE _ENV. ~ENTAL ASSESSMENT

A. PROCEDURES

The measures and procedures used by the team to weigh the adverse
and beneficial Impact of the Tsetse Project were based upon the iden-
tification and estimates of the effect of insecticides, and herbicides,
bush clearing, and the release of sterile male tsetse flies upon
the fauna;, flora, soil, water, and atmosphere of the test site. These
impacts vere evaluated from the perspective of the proposed control
of G. m. norsitans at the field site and the utilization of the
rearing facility in Tanga . The separate impact were not weighed, and,
therefore, no comparisons were made of their relative significance.

The team notes that the present environment assessment cannot
resolve all the complex socio-economic issues surrounding the mounting
of integrated tsetse fly control programs, including the SIRM, over large
land areas in Africa. The analysis and prediction of the impact upon
human population are considerably more difficult than the technical
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analysis of the impact of the control techniques themselves. Infor-
mation is simply not available as to how the present populations, often
already abused and impoverished, will respond to new situations brought
about by new technologies. Thus, in its soclo-economic evaluation, the
team has limited its assessments to these that could be made with a
high degree of confidence and has indicated the limitations in the
analysis.

The estimated environmental effects of specific projects
activities are summarized below. Each aspect of the tsetse fly pro-
gram at the Mkwaja Ranch and the Tanga Rearing Laboratory has received
a separate evaluation.



B. EXPLANATION AND SUMMATION

1. Barrier Clearing: The Mkwaja Ranch management had cleared a
one km wide barrier of trees and shrubs around much of the ranch in
order to reduce the migration of tsetse flies from the surrounding
areas. The Tanga project is presently engaged in completing the
barrier. Clearing operations will be limited to the barrier zone.

Iu previously cleared sections, the barrier has become open grassland,
and it is anticipated that the entire barrier zone of 65 square km will
be covered by grass when the operation is completed. If the grassland
barrier is to be maintained and erosion to be prevented, the ranch
management must continue to invest in the barrier clearing.

2. Application of Herbicide to Portions of the Cleared Barrier:
Following the clearing operation, the herbicide Tordon 155 will be applied
to control vegetation regrowth. The herbicide will be hand-applied by
brush onto the stumps to avoid general contamination of the soil. The
treatments will prevent regeneration and, in turn, the reestablishment
of insect and avian population that had inhabi: 1 the localized environ-
ment.

The effect of the clearing operations 1e vegetation 1s clearly
high but at the same time it is very localiz... Similar local but
rather strong effects will modify certain conditions in the animal
comrunity (invertebrate, avian, and mammalisn) in the barrier zone.

3. Application of Residual Devosits of DUT Along the Edges of
the Barrier: The 1 km barrier clearing will aot be wide enough to
prevent all tsetse flies from immigrating into the ranch. Therefore,
the barrier will be reinforced by the application of DDT to vegetation
outside the perimeter of the barrier, Applications of 57 DDT will be
made to the lower 3 meters of tree—trunks greater than 25 cm.diameter -
and on the undersides of~tower branches in order to kill resting flies
and prevent movement of flies into the ranch area. One application will
be bi monthly throughout the duration of the field experiment. The
minimum insecticidal barrier will be 300 meters, and each application
will probably require about 90 to 100 kilograms of active ingredienc
equivalent to 2.2 grams per hectare per annum (0.02 1lbs) per acre
annually) over the ranch as a whole, and 90 grams per hectare (0.08 1lbs. per
acre annually) in barrier zone. Some short-term contamination of surface
water limited to the Msangazi River will occur and limited DDT may
accumulate in certain nontarget organisms and in the soil. Since the
area to be treated with DDT is relatively small, the effect on nontarget
invertebrates, bird and mammals will be minimal.
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4. Three Aerial Aoplications of Endosulfan: Studies of the
population density of G. morsitans at the Mkwaja Ranch indicate that
two or three aerial applications of endosulfan may be required in
order to reduce the population to a level that can be handled with
sterile males. Approxizately 215 square km will be treated. The in-
secticide will be applied in droplets (35-45 u in diameters) that float
and impinge upon resting and' flying tsetse flies, but are not large
enough to leave a percanent toxic residue. Endosulfan will persist
at low levels in the treated areas. Each treatment will utilize 30
grams./ha. of active ingredient, totalling atout 600 kg of insecticide
or 90 grams per hectare each (0.0825 1b per acre total for 3 applicationms).
Five or six such applications at two to threewveek intervals are routinely
used to eradicate G. c. morsitans. Other studies indicate that even with
5 or 6 applications, residues and the effect on non-target organisms are
minimal. Any such effects would normally be limited to invertebrates
and fish. When high concentrations of endosulfan are used, it 1is toxic
to fish; however, at the time of the Mkwaja ranch applications, the
rivers will be dry and contarmination of surface water will be of limited
duration. Air polution during the actual spraying operation will be
transient.

It must be noted that the normal requirement for tsetse fly eradica-
tion over an area of the same size would be five to six applications of
insecticides. The use of sterile males following two to three applica-
tions will reduce the insecticide application by 40 to 50 percent.

5. Release of Sterjle Male Tsetse Flies: As the summary table
shows, the release of the sterile males would not affect any of the
environmental factors. It should be emphasized that the flies are not
radioactive, but they do have the capacity of transmitting disease as
vectors of trypanosomiasis. The release of the sterile males at the
rate of 3 to 6 per day per square km, following the reduction of the
natural population by aerial applications of insecticide, avoids the
situation in which there would be more flies than were present in the
pretreatment population. The anticipated elimination of th: target
species from the envircnment should not be accompanied by an increase
in population of other Glossinas species since they are hzbitat-specific
and not interdependent.

6. Rearineg of Flies and Host Animal Production: The rearing
activities at the Tanga Laboratory are confined to 410 square meters of
enclosed space and do not cause any environmental impact. Likewise the
maintenance of the host animals takes place only on the enclosed 8 hectares
and has no or little impact on the environment with the exception of
waste accumulation which is dealt with by the septic tank and recyeling
of manure.
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7. Soclo-Economic Consideraticn: An analysis of the operational
and econonic feasibility of the rearing laboratory at Tanga will be
possible only upon the completion of the field trials in early 1979,
Similarly, a useful cost/benefit assessment of tsetse fly control
could not be nmade on the Mkwaja ranching operation, nor could the
possible application of the economic feasibility of the SIRM be
definitively assessed. Only gross indicators of costs, benefits and
returns were available. The Mkwaja Ranch could not operate without
a careful and expensive regime of prophylactics and curative drugs or
tsetse fly eradication maintained by intensive and continuous insecticide
applications. Only four of the past twelve years have been profitable
reflecting the substantial capital development costs, including tsetse
fly control measures and an average expenditure of $3.00 per head per
year for maintenance of minimal disease control, Following the analysis
of the SIRM as part of an integrated tsetse fly eradication programn,
it will be possible to compare the Mkwaja Ranch with other ranching
operations in Tanzania and with other successful livestock operations
such as Ankcle in Uganda and Zululand in South Africa.
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The team did not have access to the detailed financial records of
the privately rcanaged Mkwaja Ranch and therefore could not directly
assign observable benefits to specific operations. Nevertheless, based
on observations and discussions with the ranch manager, the following
indicators emerged: (1) a profitable livestock operation 1s not possible
when the tsetse fly exists in terms of present state of knowledge of
therapeutic and curative treatments; (2) tsetse fly eradication requires
a large initial capital investment and continuing high cost maintenance;
and (3) ranching operations in the semi~arid regions of eastern Tanzania
must be well planned and well managed with respect to the carrying
capacity of the land and the available water resources,

IV. APPLICABILITY OF THE ASSESSHENT

A. THE STERILE MALE INSECT METHOD (SIRM)

The elements of the Tsetse Research Project which are relevant to
existing or future tsetse fly eradication projects may be summarized as
follows: Tsetse fly eradication schemes require extensive planning and
careful coordination of each phase of the operation. Of major significance
is the fact that fly populations become undetectable well before they are
actually eradicated. Due to the low reproductive capacity and the low
rate of increase of natural fly populations, many generations may elapse
before incipient populations are deteccted by normal surveillance techniques.
The use of sterile males to consolidate and insure eradication in the
phase following the use of other techniques may be the most effective
approach under certain circumstances.
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The Project's research activities involve a wide variety of
specific information accrual perhaps more so than other types of
control research. This is due to the fact that livestock are used
to regulate at the density of natural insect populations of the same
species. Thus, original data are required not only on fly production
requirenents, sterilizacion effects and handling methods, but also on
a wide spectrum of population characteristics of the wild flies, e.g.
density, longevity, dispersal, seasonal variation, etc, These data
are necessary to make optimum use of the released insects. In
addition, integration of the sterile insects with conventional methods
will provide new perspectives on population dynamics that can be useful
in other programs. Thus, all aspects of the biology, ecology, and
insecticide research will provide data and concepts that are directly
relevant to other tsetse fly eradication projects.

Population studies being conducted will be particularly important
as will studies on the effectiveness of insecticidal barriers used to
supplement natural or artificially created barriers. These significant
facets of control technology will have a major bearing on most other
eradication projects. The advances made on rearing and sterilization
research will directly expand the capabilities of African scientists
to conduct tsetse fly research and related studies on disease transmission.
Pield studies with laboratory reared flies will greatly enhance the
ecological and biological information currently available.

Conclusive proof that the sterile male technique is effective will
make available another tsetse fly eradication technique for futher
practical development. Mass rearing of other species of tsetse flies
as developed for G. m. moristans at the rearing laboratory, will be
applicable to other species, as well as related studies on artifical
rearing techniques being supported by Project funding. An increased
capability in rearing other species will increase the flexibility
of the technique by making its use advantageous in areas with more than
one important vector species. The integration of the sterile male
releases with control programs that might othetwise be only partially
effective may result in effective and efficient eradication of
target species that would not have been attempted. The costs
of using the sterile male technique in this research program may provide
useful information for predicting the costs for integrated eradication
schemes in other suitable areas. Thus, any contemplated new eradication
schere should consider incorporation of sterility technigues in the
planning stages because of the potential economic savings and/or
increases in the total area of land cleared with a fixed amount of
capital. For example, in addition to existing tsetse fly control
projects, consideration is being given to field operational programs
at four locations in Tanzania. 1. The island of Zanzibar; 2. The
West Lake area; 3. Mafia Island east of Dar es Salaamj 4. the Handini
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area near Masailand. AssumSng successful completion of the SIRM trails,
it may be anticipated that che insectaries at Tanga might be expanded

to provide sterile flies for new programs. Relevant to this point, 1in
1971, a panel of 32 internmationally recognized experts met in Paris to
deal with the possible applications of the sterility principle for tsetse
fly control. The panel analyzed the possible advantages and disadvantages,
and their summary re—ains the most reliable assessment vet available.

The following recarks are based upon the report of the panel, (IAEA
Report, 1972).

1. Advantaces of the Sterile Male Insect Method: The principal
advantage of the SIR is that the control effort becomes more economical
as the natural population declines. This economy results because in-
creasing ratio of sterile to wild males are achieved. As the program
proceeds, the total nucbers of release flies can be reduced and control
becomes increasingly wore efficient. 1In contrast, conventional multiple
application of insecticides becomes less efficient in terms of the number
of insects killed as the population declines because the cost and per-
centage kill factor per application remains fixed.

In areas where the SIRM can be utilized alone, this technique avoids
contamination of the environment and selectively attacks one Glossina
specles, resulting in a minimum distriburbance of the environment and
other insects. Ever if an integrated use of insecticide is indispensable,
the contamination of the environment nevertheless is considerably less
than that which results from a program based entirely on chemical control.
Unlike the majority of other Diptera, Glossina species have an extremely
low reproductive potential and low rate of increase per generation.
Therefore fewer sterile males are required. The density of the vegetation
in the environment, often a serious obstacle for the application of in-
secticides, does not hinder the dispersion of the sterile insects.

When population density is low the efficiency of eradicating the
species is theoretically better with sterile insect release method than
with insecticides. The sterility method could be utilized as the final
phase of an integrated program. Release of sterile males in low numbers
can prevent reestablishment of the species. This technique may be
cheaper and more effective than maintaining constant surveillance. 1In
areas, where two Glossina species coexist, the elimination of one species
by the SIRM is not expected to result in a sudden increase in numbers of
the second species since population sizes are not believed to be
interdependent.

Where the control of tsetse is regarded by the authorities as
necessary to game reserves or national parks, the use of the SIRM would
minimize the detrimental side effects of control. Reduction of the wild
tsetse population by other methods may be necessary before sterile
males can be effectively used. The use of not more than two or three
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applications of a nonpersistent insecticide 1is not likely to significantly
contaminate the environment or damage the fauna except where rare endemic
insects are present. Even in areas where the SIRM does not represent an
economical gain over other tsetse suppression techniques, 1t may be the
method of choice where disadvantages of chemical or other control methods
must be avoided.

2. Disadvantages of the SIRM: The method is not practical nor is
it designed to be used alone against high natural populations. Prior
reduction with chemicals or other means 1s a prerequisite. When used
alone this method, unlike insecticides, does not immediately reduce
the insect population enough to rapidly interrupt disease transmission.
Release of large numbers of sterile flies in an area where trypanosomiasis
18 endemic could temporarily increase the transmission rate. For this
reason, the method should not be used alone in areas where human
trypanosomiasis 1s endemic and where immediate interruption of trans-
mission is required.

B. SEPARATE AND INTEGRATED APPROACHES TO TSETSE FLY ERADICATION

Before chemical insecticides were developed, the two most commonly
practlced methods for controlling tsetse flies involved clearing woody
vegetation on which the flies depend for shelter and eradicating game
animals on which they depend for food. These methods are rarely
practiced at present; but because of the need to clear a barrier around
the Mkwaja Ranch, the method of vegetation clearing is included in the
following description of tsetse fly eradication techniques.

1. Clearing of Vegetation. Sheer clearing, involving the destruction
of all trees and shrubs, 1s an effective means of eradicating Glossina.
It is costly, even when carried out by mechanical methods (Glover et al,
1959; Wooff, 1967) and is now rarely employed except to establish barriers,
often in conjunction with insecticides, to prevent the reinvasion of
areas freed of tsetse flies. The technique has been employed over wide
areas of country against species of the morsitans group and linearly
against riverine and lacustrine species of the palpalis group. In some
circumstances soil erosion can result, but there is much evidence that
in sanannah regions, removal of all trees and shrubs often causes grass
growth to increase and to improve pasture (Ford, Nash and Welch, in
Mulligan, 1970). Discriminative or partial clearing involves the removal
of only those elements of vegetation essential for the survival of
Glossina. It has been extensively practiced against riverine G. palpalis
and G. tachinoides in West Africa (Nash 1969) and G. morsitans, G.

swynnertoni and G. pallidipes in East Africa.
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21. Came Destricution. Slaughter of game animales as a method of
tsetse control has been widely practiced in the past in Uganda and Rhudesia.
Even vhen refined by removing only the favored host species (Cockbill
et al, 1969), the method is unacceptable today.

3. Insecticides. Treatment of tsetse-infested zones with insecti-
cides 18 currently the most common method of eradication. Insecticides
are-applied as persictent deposits of such compounds as DDT, dieldrin,
or endosulfan (either from the ground or from helicopters), or as
sequential applications of formulation' of either dieldrin or eadosulfan
of ultra low volume from fixed ~ winged aircraft.

4. Toxicology. The Acute Oral/Dermal (Lp30 1n Rats) and the Acute
24 hour (LC50 in Fish) of 4 Pesticide/Herbicides is given below in Mg./Kgm.

Endosulfan DDT Dieldrin 2/4=- D
Oral 43 113 46 375
Dermal 130 2090 90 -
Fish* 2.7 7 14 100

*P.P.M. for Blue Gills/Trout fingerlings.

Heavy deposits of persistent pesticides can be applied discriminatively
from the ground as a single treatment to the resting sites of the fly.
These persistent deposits remain effective for several months, and there-
fore a single application even kills the flies which emerge from puparia
in the s2il during the weeks following the application. This method is
particularly applicable against species of Glcssina with linear distri-
butions and has been widely practiced against G. fuscipes in East Afxica
(Glover et al, 1960). The method is less practicable against those species,
such as G. rorsitans, which often occur throughout wide tracts of country.
Such species can be attacked, however, when their distribution is re-
stricted during pericds of climatic stress (Davies 1971). The most
commonly employed insecticides in ground-spray campaigns have been DDT
apd dieldrin.

Presistent deposits can also be applied by helicopter. Applications
can be restricted to certain habitats but are less discriminative within
thoce habitats than are applicaticns f£rom the ground. Extensive success-
ful operations, primarily against G. morsitans, have been perforred in
Nigeria. Dieldria emulsion has been the most widely used insecticide,
but trizic have alco been conducted with endosulfan (Spielberger and

Abduratim, 1972; Spielberger et al, personal commurnication).

Observation made on the side effects of insecticides used in various
tsetse control schemes indicate that applications of percistent deposits
leave heavy local residues (Park et al, 1972, cites iniiial deposit of
1-10 g active ingredient m<) that also affect other organisms, especially
when applied over large areas. Koeman and his colleagues have studied



these side effects for many years. Koeman and Takken (1976) showed that
even a single application of residual dieldrin or endosulfan caused
mortality in many nontarget species. Helicopter application affected

a wider range of bird species than discriminative groundspray application.
Certain species of the fringing forest birds are very vulnerable and
disappeared from the treated area. Certain mammal populations also

markedly decreased in size (examples are Tantalus monkeys after application
of dieldrin, and fruit bats after aerial residual application of endosulfan).
Appreciable mortality occurred among fish, amphibians, lizards and snakes.

In general, groundsprays are more discriminative and are therefore
less likely to cause irreversible damage than are helicopter applications.
Endosulfan was found to cause more damage to cold blooded vertebrates
than dield-in; warm blooded. species reacted conversely. In areas treated
once, many of the affected species repopulated the treated areas a year
or so later by migrating from the nearest untreated populated habitat,
provided the areas reclaimed from tsetse had not been altered drastically
and the habitat remained suitable. Residues of dieldrin and DDT observed
in fish, fish-eating birds, and other organisms collected in areas sprayed
one or two years previously have generally been low (unpublished WHO/FAO
Report 1976).

When the distribution of the fly is diffuse, restricted application
is not feasible and a blanket cover is required. Since residual deposits
need to be relatively heavy in order to obtain adequate persistence, it
is not feasible to apply insecticide on this scale over the whole habitat
available to the fly. The development of methods for the sequential
application of nonresidual ultra low volume formulations of dieldrin
and endosulfan has been reviewed by Lee (1969) and Burnett (in Mulligan,
1970). Concentrated solutions of insecticide in volatile oil are used,
which are dispersed as medium aerosols consisting mostly of 20 - 50u
drops. The insecticide must be highly toxic to the £ly so that a single
drop will contain a lethal dose. Park et al (1972) used 30 gm of active
ingrendient (a.i.) per hectare in each of five applications of endosulfan
to eradicate G. morsitans in Zambia, and in Botswana as little as 6gm a.i1./ha
have been used per application (Kendrick and Alsop, 1974). Because
puparia in the soil cannot be reached by the insecticide, repeated
applications (usually 5 or 6 at about 18 day intervals) are necessary to
prevent newly emerged females from reproducing.
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A team from the Centre for Overseas Pest Research, London, is
currently investigating the effects of sequential aerial application
of endosulfan on nontarget organisms in Botswana. In contrast to the
effects of residual aerial applications, preliminary results with se-
quential application suggest that there are unlikely to be any irmediate
lethal effects on fish or ferrestrial or fresh water invertebrates
(Russell-Smith, personal communication) because Glossina are highly
susceptible and require much less insecticide than other insect species.
Most studies followed application rates of 6 gm a.i./ha but there were
also little evidence of direct mortality after one application at
12 gm a.i./ha; endosulfan can be highly toxic to fish, but at least
these extremely low application rates it clearly had no detrimental
effect. No data are yet available for possible sub-lethal effects of
endosulfan; samples of fish and irater are currently being examined for
insecticide residues.

4, Genetic Control: In addition to the SIRM, various other genetic
control techniques have been propcsed. The most practical at the moment
seems to be the exploitation of the hybrid sterility resulting from
some combination of crosses between subspecies of G. morsitams. No
field trials have been carried out.

5. Biological Control. A number of attempts (especially by Nash,
1933) have been made to exploit parasites of tsetse as a means of con-
trol. None have been successful. Tsetse predators and pathogens must
be categorized and then effects on tsetse populations must be quantified
before they can be used as control agents. Research is proceeding on
other chemical control techniques. At a number of laboratories in the
United States and Furope, research projects are underway to characteriza
the effects of juvenile hormones (Denlinger, 1975) ecdysones (Whitehead,
1976) and diuretic hormones (Gee, 1975), but the formulation of a
hormonal insecticide for use against Glossina 1s only a distant prospect.
Such insecticides are already in use against other pest species, they
have a number of attractive features, including virtually no harmfu?
effects on mammals.

The recent development of highly efficient catching devices that
utilize the natural attractiveness of host animals (Vale 1974) is a major
advance. In addition, a sex pheromone in G. m. morsitans has recently
been isolated and identified (Langley, Pimley, and Carlson 1975),
suggesting the possibility of developing a male attractant for use in
control activities. It has been suggested that the sounds produced by
tsetse flies may act as a means of communication (Kolbe, 1973). Should
this be so, it may be possible to devise an auditory attractant.
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C. BENEFITS AND IMPLICATIONS FOR DEVELOPMENT STRATEGIES

The tsetse fly belt stretches across the middle of Africa.
Generally, it lies between latitude 12 degrees north and 20 degrees
south. Little of this vast area 1is utilired except for periodic live=-
stock grazing, —uch of which is nomadic. It has been estimated that
240 to 325 million hectares are presently utilized for livestock grazing
and that another 200 nillion hectares could be developed. Recent advances
in soil sciences and soil moisture management could expand these estimaces.
Therefore, this tsetse fly belt looms importantly in the goal of in-
creasing the food production of Africa — and, in fact, of the world.
Yet, while the area is potentially productive, its development is com-
plicated by many problems: poor soills, inadequate water, disease, and
perhaps in some cases maladaptive social features of the human populations
may at times be comparable to the tsetse fly in their negative effects.
Moreover, campaigns to control animal trypanosomiasis cannot be isolated
from the efforts to prevent other animal diseases. East coast fever,
rinderpest, and contagious bovine pleuropneumonia are a few of the many
diseases endemic in the tsetse fly belt of Africa.

The mapping of soils by classes and capacity for supporting
agriculture or livestock production have been limited in Africa.
Techniques are being refined which can help, although progress will
depend upon building indigenous capabilities for soil classification
and analysis in each ration. Soil classification is necessary since
any development strategy for land utilization must reflect the use

_potential and carrying capacity.of the land. The details of land use
planning in each country naturally depend on pre-existing institutions
and policies. Each form of ranch system must be made economically viable
and consistent with national goals on size, employment, and production.
Beyond the developrent of the farmland itself, improvements in roads,
markets processing and storage, worker incentives and education and
training opportunities are all integral parts of any successful program
of economic and social change. The tsetse fly is thus a major constraint,
but its eradication is only the first step toward making the tsetse fly
belt of Africa productive. Since animal trypanosomiasis is only one of
many constraints on optimal livestock productivity, the full benefits
of tsetse fly eradication can only be attained within a system in which
all other constraints have been eliminated or are at least brought within
manageable limits.
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Although development planners and tsetse fly experts have stressed
that tsetse fly eraaication must be integrated with rural development
and land use, complete success has seldom been achieved. The Mkwaja
Ranch provides an opportunity to experiment with new tsetse fly
eradication techniques which appear to be less hazardous to the environ-
ment. The ranch also offers the opportunity to observe the integration
of tsetse fly control techniques with livestock and resource management.
However, the production outputs of the Mkwaja ranch currently are less
than satisfactory. Factors other than the tsetse fly which bear on the
productivity of the ranch are the relaéively low levels of forage pro-
duction and its seasonal variation in nutritional value: rapid regenera-
tion of bush; other animal diseases; and a calf breeding rate that is
limited to about 50 percent per year. The death loss due to trypanosonmiasis
18 low but the effective chemotherapeutic regime requires a substantial
investment. Even in this relatively well managed case, the data show
that commercial ranching in the semi-arid coastal region of Tanzania is
still at best marginally profitable. These observations reinforce the
need to precede major tsetse fly eradication eforts with investigations
on land carrying capacitv, water availability, and training and incentive
programs for the populations who will occupy the land claimed from the
fly.

If tsetse fly eradication is undertaken on a large operational
scale, appreciable environmental modifications will occur and must be
weighed against the benefits, short term and long term, of increased
food produciion and erployment. It is inevitable that man and his
domestic animal will replace wildlife on many areas and that the large
game animals will be reduced in number. These anticipated modifications
in the environment nmust be studied well in advance of any large scale
tsetse fly eradication programs.

Throughout the twenthieth century, Africa has been exposed to
numerous grazing and development schemes, many initiated during the
colonial period. Much effort and capital have been spent to superimpose
western technologies of animal husbandry and range managerent on pastoral
subsistence economies. Those attempts have often failed because they
were not combined with a parallel effort to improve the socio-economic
environment of the local people. These past failures dramatize the
importance of involving the local communities in the initial stages of
development programs. Proposed changes must be carefully evaluated
from the perspective of the local populations, and must be supported by
thorough analyses of human needs and capabilities.—In analyzing the
effectiveness of the water development and grazing schemes in Masai
areas, Z. Neveh (1966) has found that the failure of the programs could
not be explained by the "insatiable desire of the Masai to build up
livestock populations for bridal wealth and prestige" as developmental
planners have often argued. Rather, the earlier disruption of the Masai
nomadic ecosystems by the encroachment of agriculturists upon the better
lands formerly available to them caused the Masai to depend for their
survival on larger and larger herds. The trauma of the often repeated
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experience of disaster and starvation... and the development of water
points and disease controls have not improved things but made them
worse.

In a similar study of.African Pastoralists, Alan H. Jacobs (1965)
has described how preconceived views and prejudices about a pastoral
society can inpair the development planner. For example, ''The generaliza-
tion that pastoralism implies an especially strong and characteristic
resistance to social change deserves attention... . The evidence for
such a statercent 1s by no means consistent or conclusive. Not only have
many African pastoral societies been dependent on external markets and
responsible tu social change over long periods of time, such as the
Fulani and Sorali, but others have changed rapidly within a period of
a few years, such as Kipsikis and Nandi of Kenya."

Such studies on man and his environment in Afri:a should be tvaken
into account by every development project, although clearly they were
beyond the resources of this environmental assessment.

The Assessment Team did not attempt to identify the options
available to national planners in Africa, nor to assess the tsetse fly
eradication experiences in Tanzania. The Team wishes to emphasize,
however, that international agencies involved in tsetse fly eradication
schemes must act in close accord with the host countries. The role of
foreign experts should be primarily to determine the probable affect
of the various eradication options, and the range of uncertainties
regarding the consequences. International and national aid agencies
then must leave to the host country in light of its own political and
development strategies, the Interpretation of this advice and the de-
cision as to what the country should actually do. In particular, the
participation of African nations in a continent-wide effort to eradicate
the tsetse fly, such as the FAO program, will in the end be weighed against
each nation's priorities.

V. CONCLUSIONS

The team concludes that the Tsetse Research Project in Tanzania
will have negligible detrimental impact on the environment of the Mkwaja
Ranch. In those localized situations where some environmental change has
been anticipated, the effects have been evaluated. The objective of the
Research Project is to test a new technique for the control G. m.
morsitans in an area where it will have no effect on the rre-eat use and
occupation of the land. To this extent, the 435 sq. km of =he Mywaje
Ranch is atypical of the 10 m. square km of tsetse fly fnf:ct. ! ilrica.
The test site was selected to fulfill the conditions and iojuizvae. =) of
the experiment. :
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An assessment was made of the socio-economic impact of the research
project upon the ranch environment and the reaiing laboratory environment
in Tanga. Other than the important compor«nt of training and the
demonstration of the role of science in helping man shape his environment
to his needs, the social impact of this project has been minimal.

The creation by the ranch management of a 1 km wide barrier clearing
around the test site to reduce fly immigration is being completed with
project funding. The replacement of the natural habitat with grassland
in the barrier zone will have a high level of impact on the plant and
animal cozmunities, but the disturbance on the ecosystem will be
localized and the proper maintenance of grasslands may contribute to
a stable ecosysten, providing additional forage.

The herbicide, tordon 155, will be applied to the tree stumps in
the barrier zone. Since the applications will be restricted and will
be applied manually with brushes, the minimal effects will occur only
in the barrier zone.

In order to reinforce the barrier and protect the test area from
any fly immigration, MDT will be applied bimonthly to a 300 m strip
along the perimeter of the barrier. This zelective application will
deposit about 54% kilograms of DDT on the tast site. This represents
an application level of 280 grams/hectare (0.25 lbs/acre) for the
treated area. The localized effects of the DDT treatments on the soils
and atmosphere will be minimal but the effect on the ecosystem will be
high. However, the effects are limited to less than 8 percent of the
total test area and within this area only 3 to 10 percent will be
actually sprayed.

Two or three aerizl applications of endosulfan will be applied to
reduce the tsetse fly population prior to the release of sterile males.
The total amount of insecticide will be about 1800 kg (92 grams per
hectare of 0.0825 1b/acre). These applications will leave minimal
residues which will rot measurably affect nontarget o:ganisms.

The daily release of 3 to 6 sterile male flies per square kilcmeter
will not affect the environment. The flies are not radioactive and the
number released will be lower than the initial population and therefore,
the incidence of aninal trypanosomiasis will not increase.

V. GUIDELINES FOR FUTURE ASSESSMENTS

The assessment team recommends that when an initial examination
of a proposed AID action identifies the need for an environmental
assessment, it should be combined with the development of the work
plan. This procedure will substantially reduce the costs and enable
AID to consult with experts during the preliminary planning stage.
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The team recommends that the AID program authorities identify
the individuals required for an assessment. A tsetsc fly project
should include the following spectalists:

1. a chairperson, preferably a tsetse fly expert;
2. an entomologist, whose work commliments the chairperson; and
3. an ecologist or wildlife biologzist.

Depending upon the design of the project, the envircnment in which
it is to be undertaken, and requirements for integration of land use and
development programs, the following specialists should be included as
team members or as exparts to be coasulted by the chairman.

4. animal production specialist; and/or epidemiologist (sleeping
sickness); and
5. behavioral scientist.

The ex~officio memrbers of the tearnn will include the mission project
officer and the Washington AID progrza manager. The organizational
arrangercents and correspondence should be the reponsibilicy cf the
Washingtun office of the AID program manager.

The host country representatives participating in the preliminary
planning of the proposed action shculd be invited to recommend the host
country specialist in tsetse fly control and a planning officer from
the relevant ministry as members of the assessment team.

Before visiting the site of the proposed action, the members of
the assessment team should convene for several davs in Washington. At
that time, AID should provide. all menbers with relevant past assessments,
project evaluations, reports on cagoing projects in relat:d fields, all
preliminary data on the proposed action, and any general information on
tsetse fly eradication programs.

The chairperson should assign specific responsibilities to each
team member. Arrangements must be nmade in advance for the team to
consult with the appropriste experts and officials in the host country
during the period of the site visit.

The site visit should be of a duration to allow the necessary data
to be collected-~-one to two weeks. At the conclusion of the site visit,
each team member should submit his report to colleagues d4nd as a team
prepare the draft report. The tean noted that 'when AID unilaterally
considers that there is a reasonable risk of significant adverse effects
on the environment from an activity proposed to it for support, and
when efforts to encourage the incorporation of appropriate safeguards are
unsuccessful, AID reserves the prerrogative of declining to participate
in the activity."



The team has noted that international agencies, FAO and WHO, have
undertaken continent-wide assessment of long range programs for tsetse
fly eradication in Africa, including a two-year study which will survey
selected regions for an assessment cf the socio-economic importance
of trypanosomiasis and costs of alternative methods of control. The
U.S. Governnent 1s a pariicipant in the specialized agencies and therefore
the teanm does nzc¢ see any need for AID to undertake the broad program
assessments described in section 216.6 of the Rules and Regulations.
Attached to this report are the FAO/WHO studies to date.
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Organizations Currently Involved in Tsetse Fly Research

ATID/USDA (PASA) The PASA provides for research on the Sterile
Insect Release Method (SIRM) for the control of Tsetse flies,
the vectors of trypanosomiasis (sleeping sickness in humans and
Nagana in animals). Research is conducted at Tanga, Tanzania’
wvhere flies are reared in insectaries for release after sterili-
zation on & 100 sq. mi. tsetse fly infested test area. Target
is determination if SIRM is an effective control system.

ICTPE (The International Center for Insect Physiology and Ecology).
An internationally supported research ingtitution associated with
the University of Nairobl in Kenyi., Although not one of the CGIAR
supported institutions, it does have substantial support {rom
European, American, African and Asian donors. In terms of pres-
tigious academic support and research guidance, and research
discipline, the organization among African Institutlons is peer-
less. The Ingtitution concentrates on research on insect pests
and insect disease vectors at basic and applied levels. ~

IMVET (Institute d'Elevage de Medicine Veterinaire des Pay Tropicaux)
Headquartered at Maison Alfort, France., This organization i3 the
operating agency for French Agricultural Research and Development

in the Francophone areas of Africa. Its research emphasis has been
directed primarily to animal agriculture and related subjects. One
of its main project support areas is Tsetse Fly Control Research

in Upper Volta, a component of which is STRM on a riverine species
of Tsetse. This research is closely coordinated with the AID
activity.

IAFA/FAQ (The Joint International Atomic Energy Agerncy/Food and
Agriculture Organization) has been involved in SIRM for several
years. It operates a laboratory for SIRM at Seibersdorf in
Augtria which 1s closely associated with the AID project at Tanga,
Tanzania.

EEQ_(World Health Organization) WHO has long been interested in
the control of insect vectors of human diseases. Although it has
no active programs in Tsetse Fly Control it participates in all
oajor meetings or conferences in the subject area. Its role in
future programs in the control of river blindness may very well
impinge on riverine Tsetse Fly Control,

TIRAD (The luternatisnal Laboratory for Research on Animal Diseases)
This 1s one of the CGIAR research institutions designated to deal with

~hemoparasitis diseases (insect vectored diseases affecting the

blood systems, i.e. malaria)., The primary research focus is on
imminology in the target animal-human or other vertebrate - but
does not exclude research related to imminology related to vector
apecies,
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TLCA (The International Livestock Center for Africa). TILCA is
one of the new CGIAR institutions only now "off the ground"., It
is degigrned to conduct research on a bhroad range of animal science
with an emphasis on applied research. One of its major focal
objectives is Tsetse Fly Control.

ITBR (The Israel Institute for Biological Research). This insti-
tute has a unique capability in entomological investigations in
that it can deal with research in areas that cannot be undertaken
in the United States, Europe, or other areas of the world. Tt
hag an imaginative approach to research in Tsetse Fly Research
that cannot be duplicated and a capacity to provide expertise to
ICIPE, ILRAD, TLCA, WHO, IAFA, FAQ, and AID.

The Univergity of Bristol The Langford laboratories of the
Unlversity of Bristol have long been associated with Tsetse Fly
Regearch in Africa. The Langford laboratory has maintained a
Tsetse Fly colony from which the USAID Tanga colony was derived.
It 1s in constant contact in an advisory and interchange capacity
with the Tanga operation,

The University of Antwerp This university has been interested
in Tsetse fly control for many years. It has been interested in
laboratory rearing of tsetse flies and contributed much to tech-
niques,

FATRO (The East African Trypanosomiasis Research Organization)
This organization located at Tororo, Uganda, is one of the premier
organizations of Africa dealing with the problem of sleeping sick-
ness and Nagana of cattle, Historically this was the center of
research and cdavelopment in the problems of the disease and the
vector.

NITR (The Nigerian Ingtitute for Trypanosomiasis Research) This
is the only national non-externally supported institution in West
Africa dealing with the problems of Tsetse fly.

TPRI (Arusha, Tanzania) The Tropical Pesticide Research Insti-
tute's role in the Tsetse Fly Control program is peripheral . The
institute deals mainly with analyses of chemicals in control of
ingect pests.

Ex?



APPENDIX E
Exhibit 2
Between

INTERNATICHAL ATONIC =TERCY ASZICY

And

THE UNITED STATES DEPARTIEMT OF AGCRICULTURE
ACRICULTURAL RESEARCH SZRVICE
ENTO!IDLOCY R¥SZARCH DIVISION

TAIS AGRETIENT is made and entered into bty and betieen the Intermational
Atoaic Energy Agency, hereinafter referred to as the Cooperator, and the
United States Department of Agriculture, Agricultural Research Service,

Entomnclogy Research Division, hereinafter called the Division.

WHZT=AS, there is a current and urgent need for the rasearch hereinafier
set forth; and

WHEEREAS, the Division and the Cooparator are engzazad in resezrfh on the

biology and control of tsetse flies affectirg man a2nd aninmals; and

WH=ZRZAS, the Division and the Cosoperator are bothk interested in conducting

studies on the biology and control of tsetse flies in Africa; 2znd

WE=ZRZAS, the tsetse flies are vectors of *rypanosomiasis for beth man

and animals; and

JHZRZAS, the Division desires to conduct certain entomological studies

more particulzrly described herein; and

H=RE2AS, it is the intention of the parties to this agreement that such
imrrestigational work shall be for their mutiual benefit and the benrefit
of the peovle of the United Stetes; and

WHERZAS, the cooperative research to be conducted uader this agreement

will be cooperatively planned and conducted;

Yo, THEREFOHE, for and in consideration of the promises and mutual
covenants herein contained, the parties hereby mutuzlly agree with each

other as followus:



The Cooparator Agrees:

1. To conduct research on meathods of blood preservation that would
gimplify the use of membrane feeding techniquss-in large scale nroduction

cT tsetse flies.

2. Cortinue to develop mass rearing methcds using membrone feeding
techniques for tsetse fly species of mzjor concerm to cattle production,

+rith particular emphasis on Glossina na2llidines.

3. Cooperzte with field programmes in developing quality control A
rrocedures that are relevant to field activity a=md competitivenszss of

tsetse flies.

1» Continue to conduct research on the reproductive and rediztion
tiology of tsetse fly species envisioned for conirol by the sterile insect

techniqua.

5. Develop shipping methods for intercontinenial shipments of

tsetse flies.

6. Develop aerial release syctems for pupariz or adult isetse flies

in cooperation with field projects.

7. .Provide training in tsetse fly rearing and biology to irainees

25 designated a2nd mutuclly agreed upon by both parties.
8. Provide supplies and equipment in suppart of field projects.

9. Provide necessary personnel, itravel of the Cooperator's
e=ployees engaged in the research, materials, services, available equip-
:eﬁt, expenizble supplies, lzboratory and office space, and facilities
for the conduct of all research investigations as rmuiually agreed upon,
estimated to be 374,500 ammually as set forth in Attachment B to this



3. e Division AQIS

1. To provide the services of a representative to maimtain close.
liaison wiih the Cooperator through scheduled visits and other aeans:
to review and evaluate research progress and to 2ssist . in the »>larming

and coordinrnatiorn of resezich to be undertaken.

2. To work closely with the Cooperator in planning and conducting

tna resezrcn outlined in Jl.l. ebove.

3. To assist in the planning of the experiments and siuiies, anz2lysisa
of data, and preparation of reports based on data obtained from these

investigations and studies.

le To make arailable to the project other personnel and specialized
equiprent as reguired and not provided for under i.4. and B.l.,zbove,
and as mutually zgreed upon for planning and conducting the research
covered by this agreement, such equipment to remzin the prOpef-ty of the

Division subject to its disposition.

5. To aszist in defraying the cost of the project by reindbursirg
the Cooperator for salaries and travel of the Coopsrziorts employees
engaged in the research, expendable supplies, services and materials

in the amownt not to exceed 3100,000 during the period of this'a.greement-

C. It is !utually Understood and Agreed:

1. Tazat reimbursement not exceeding $100,000 by the Division to the
Caooperator shall be made for specific expenditures for each pi'et.'io'us v
qu:’.rter as listed ir detail an properly executed invuices or vouchers
to be preperad by the Cooperator and submiited to the Division, Belisville,

Md., for approval.

2. The Division and Cooperator shzll each pay their respective
.overhead or indirect costs, and no claim for reimbursement 1 ' overhesd or

indirect cosis shall be made by either partiy.

3. The work will be jointly plamed and conducted, and dzta uhich
are compiled under this agreement shall be compared, analyzed, shared,
and mutually interchanged by the parties.



W e 9 e e
' 4*%&4 ke, w:‘-?ﬁ‘ﬁ.
jointly by the (hoporator and tho mvisim, or by ci‘th.lr of thede .52
in3titutions separately, but mamuscripts prepared for publication by - - ’ﬁj
either shall be submitted to the other party for suggestions and approval ' .
prior to publination. In the event of disagreement, either party may

publish results on its own responsibility, giving proper acknowledgenents

5. Checks covering payments under this zgreement will te drawn in

the nace of the Cooperator unless a uritten request from the Cooperztor

-v.. »
W

accompanies the billing requesting, for purposes of check identification,
that such checks 2lso include the name of a particular department of the N
Cooperator®s organization. If further check identification is needed, the
Cooverator may, (1) number his invoice and request that it be shovn oz the w
check, (2) submit invoice in duplicate and request that one copy : 7B
of the invoice be returned with the check; or (3) request that the T

agreement number cited on the invoice be shoun on the check. | £

6. Tae patent provisions applicable to this agreement shz1ll be in
accordance with Attachment A attached hereto and made a part hereof.

7. No member of or delegate to Congress or resident comnissioner of
the United Siatec shall be adnitted to any share or part of this a.g:eement

or to any berefit to arise therefrom, unless it be made with a corpomt:.cn

for its general benefit.

8. Tais agreement is contingent upon (a) the passage by the

Congress of an appropriation from which expenditures legzlly may be met and tl
shall not obligate the Division upon failure of the Congress to so a.ppru_ni'ia.te, K

and (h) budzets and programmes as approved by the governing organ..'. of
the Cooperator. ; er o
9. All conditions and provisions of this agreement except those con—

tzined in peragraphs B.l, B.2, B.3}, and B.4, shall become effective upon
date of final signature, and shall continue in force until September 30,: 1979.




5. Exhibit 2

————r—

The Goverrment's obligation under paragraphs B.l, B.2, B.3, and B.4,
shall become effective upon dete of finzl signature, and sh2ll cortimue
in force until September 30, 1979 but n2y be renewed for each succeeding

fiscal year at the optior of the Division until September 3¢, 1382,

11. This agreement mzy be amendel, ‘nodified, or ternmirzted by either

of the parties hereto upon 60 days* notice in writing to the oiher perty. A



APPERDIX E
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COOPERATIVE AGREZIEIT with the Intermatioral Aicmic Energy Agency,
Vierna, Austria, for research directed towards determining biology,

rass recring, and control of tsetse flies.

3udget of Estimzted Anmual Contribution to Project by the Internatiomal

dtomric Energy Agency?

Personrel Anrmual Average:
Dniémologist, Principal Investigator, 1073 8 5,000
nicmologist 30,000
2 Teckniciens 14,000

L=2boratory soace

Fly Rearing Roozs (240 ftz) 2,000
Feeding Room (240 ftz) 2,000
Holding Room (250 ftz) 2,000

Srperimental Lasoratory (500 f‘ba) 2,500

Instrunentation

Freeze Dryer 1,000

Constant Temperature Cabinets 1,000

Preezing and storzge units 1,500

Misc. 4n2lytical Egquipment 4,000

a21ity Control Apperatus - 3,000

Transportztion

1 Vehicle (2%%)

r

Sv 741 ‘500 :
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! MINISTRY OF OVEWBEVEL ENT AND UNIVERSITY OF BRISTOL
. \‘b

\% A\ o TSETSE RESEARCH LABORATORY

LANGFORD HOUSE
LANGFORD

A. M, Jorden, Ph.D, F.1.Blol,

14 Pebruary, 1977.

Desr Dave,

Since J returned I have discussed with Peter and Alastair the
possibility of us establishing a 5,000 female back-up colony for the
Tanga Project. We have come to the conclusion that this would not be
easy as thers is not sufficient spare capacity in either our goat or
membrane feeding facility. However, should you decide that a second
back-up colony is desirable we would be prepared to do our best to:
araist., This would mean construction of an additional membrane feeding
facility and should you decide to go ahead we would need to know as

soon as possible, as time is short. The sort of timetable we envisage
is:

1 May 1977 - funds available, recruitment of staff,
construction of facility.

1 July 1977. - receive first pupae.

1 October 1977 =~ colony in production? (remember at least
parental generation will probably perform
badly).

31 December 1978 = Termination.

In our tentative discussions we talked about 2 full-time helpers;
in discussion here we feel that L half-time helpers would be much more
useful and the following estimates are based on this arrangement.
Capital Expenditure and Running Costs are the best estimates available;
actual expenditure would be supported by receipts.

Estimates

Personal Emoluments (for total of 20 months, BUT no allowance made

for anticipated salary scale revisions in October 1977 and
October 1978).

2

25% of ra:mneration for 1 Professional staff member 3,850
5% " " 1 Grade IV Technician - 1,500
L half-time Gra.de 1A Technicians 8,000

Sub-total 13,350

Capital Expenditure (recuired at beginning of contract)

To include construction of membrane system, heating
plates, feeding plates, etc. Washing-up machine for
washing plates, oven for sterilising, refrigerator.

Marmufacture of cages, trolleys, etc. Staff orotective
clothing, ete.

— i

-

DEPARTMENT OF VETERINARY MEDICINE

BRISTOL

BS18 7DU




Running Costs (spread over 20 months)

To include chemicals, heating, laboratory overheads

-.dversity Overheads charge

72% of total Personal Emoluments and
Running Costs

2,

APPENDIX E
Exhibit 3
£
800 %72.
1,060 =4 /594
R/
£18,410 > 94,033
k]

At the current rate of exchange &1 = #1-7L) the total cost for
the whole 20 months would be about #32,033 plus any adjustment necessary

for increases in salary scales.

We await your comments.

Yours sincerely,

[ &
], 15 L AM, @ EY 1997
! i 14 = o Somemta @ Wep ~ 5:"
. o
e’*’""‘)’z e 79 h
bbad 0 @ W
Copiled, = I Ll
K8
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T 5%, salory ER - MY T ;m
Dr. D.A. Dame, britasen 2adt - 70 :
USDA, ARS, Southern Reglom, ~ 39
Insects Affecting Man Reseerch Laboratory, F 1423
1600 S.W. 23rd Drive, 774
P.0. Box 1456 R
Gainesvill,;f & T e @35y = %'F
Florida 3260k, e
7.S.A L
e 1731



APPERDIX F

STATUTORY CHECK LIST



IT.

PRCJECT CHECKLIST

A,

Genera_ Criteris for Project

1.

2

3.

Se

App. Unrucbered; MA Sec. 653(b); Seec., 671

(a) Describe how Cemmitte: s on Apprepria-
tions of Senate and Hou := .ave been or will
be notified concerning the project; (b) is
assistance within (Cperational Year Budget)
Country or Internstional Organizatirn allo-
catinn reperted to Congress (or not more
than $1 million over that figure.

FAA Sec, 611(a)(1). Prior to obligation in
excess of $100,000, will there be {a) engi-
neering, financial, and other plans neces-

sary to carry cut the assistance and (b) a

reasongbly firm estimate of the cost to the
U.S. of the assistance?

FAA Sec. h11(2)(2), If further legislative
action is required within recipient country,
what is btasis for reasonable expectatien
that such action will be completed in time
to permit orderly accemplishment of purpose
of the assistance?

iy

1.(a) The FY CP contains &
request for $500,000. No
advice of program change
required.

b) Assistance is within
country allocation reported
to Congress in 0QYB,

2.(a) Yes.

(b) Yes. See technical,
financial anglyses in PP for
explanation of satlisfaction
of Section 611(a)(1).

3. No,

FAA Sec. 611(b); App. Sec. 101, If for water L, N/A

or water-related lend resource censtruction,
has project met the standards and criteria
as per the Principles and Standards for
Planning Water and Related Land Resources
dated October 25, 19737

FAA sec. 611(e). If project is capital
assistance (e.g., construction), and all
U.S. assistance for it will exceed $1
million, has Mission Director certified
the country's capability effectively to
maintain and utilize the project?

5. Consgtruction costs are
less than $1 million.
611(e) Certification.

See



7.

10.

PAA Sec. 209, A19. Is rreject susceptitle
of execution ag part ~f regimnal Ar muiti-
lateral preject? I so why is project net
sn executed? Infermation and conclusien
whether assistance will enormurage regicnal
develcpment pregrams. If assistance is
for newly indeperdert country, is it
furnished thrrugh multilatera’ erganiza-
tions or plans to the maximum extent
apprepriate?

MA Sec. 6C1(a); (and Sec, 261(f) for
development leans). Information and con-
clurinns whether project will encourage
efforts of *he country tc: (n) increase
the flow nf internutienal trade; (b)
foster private initiative and competi-
tirn; (c) encournge development and use
nf cooperatives, credit unions, and
savirgs and loan asseciations; (d) dis-
courcge monepelistic practices; (e) im-
prove technical efficiency of industry,
agriculture and commerce; and (f)
strengthen free labor unions.

MA Sec., 601(b). Infrrmation and cen-

clusion on how project will encourage
U.S. private trade and investment
abroad and encourage private U.S.
rarticipation in foreign assistance
programs (including use of private
trade channels and the services of
U.S. private enterprise).

MA Sec. 612(b); Sec. 636(h). Describe
steps taken to assure that, tn the max-
imum extent pmssible, the country is
contributing local currencies to meet
the cost of contractual and other ser-
vices, and foreign currencies owned

by the U,S. are utilized to meet the
cost nf contractual and nther ser-
vices.

FAA Sec. —Zl(d)' Imes the U.S. OWN

excess foreign currency and, if so,

what arrangements have been made fnr
its release?

ISA 14, Are any PAA funds for FY 78
being used in this Project to con-
struct, operate, maintain, or supply
fuel for any nuclear powerplant under
an agreement for cooperation between
the United States and any other
country?

6. No future mainland tsetse
control efforts would most
appropriately be executed
as a multilateral project.

7. (a) No.
b) No.
c) TNo.
(d) wo.
(e) VYes.
(f) No.

8. Project technical assist-
ance will be provided by USIA.
Commodities for the lsboratory
will be purchaired from U,S.
firms,

9. The host country will
provide some local currency
for local staff and for
vehicle operations.

10. There are no excess U.S.

owned local currency.



B, FUNTTM¢ CRITERIA FOR PROJECT

1.

Tevelepment Assistance Prenject Criteria

a. MA Zec. 102(c); Sec. 111; Sec. 28la.
Extent to wnicn netivity will (a) effec-
tively involve the poor in development,
by extending access to ecencmy 2t local
level, increasing laber-intensive pro-
duction, spreading investment out from
cities tm small towns and rural areas;
and (b) help develop cooperatives, .
especially by technical assistance, to
assist rural and urban poor to help
themselves trward tetter life, and
otherwise encourage democratic private
and local gnvernment institutions?

b. A Sec. 103, 13, 104, 105, 106,
107. Is assistance being made available:
TEEElude only applicable paragraph --
€.8. 8, b, etc. -- which corresponds tn
source of funds used. If more than one
fund source i1s used for project, include
relevant paragraph for each fund source.)

c. FAA Sec. 110{(a); Sec. 208(e). Is the
recipient country willing to contribute
funds to the prnject, and in what manner
has cr will it provide assurances that it
will provide at least 25% of the costs of
the program, project, or activity with
respect to which the assistance is to be
furnished (or has the latter cost-sharing
requirement been waived for a 'relatively
lenst-developed" country)?

fe TFAA Sec., 110(b). Will grant capital
assistance be disbursed for project over
nore than 3 years? If so, has Justifi-
cation satisfactory to Congress been made,
and efforts for other financing, or is
the recipient country "relatively least
developed'?

e, IAA Sec. 207; Sec. 113. Extent to
which assistance reflects appropriate
emphasis on; (1) encouraging development
of democratic, economic, political and
social institutions; (2) self-help in
neeting the country's food needs; (3)
improving availability of trained worker-
power in the country; (L4) programs
designed to meet the country's health
needs; (5) other important areas of

1.(a) Phase I is primarily a
data gathering activityv.

(b) The project seeks to
develop & techrology which if
successful will offer a more
envirommentally safe and cost
effective technology for tsetse
control, In turn this technol-
ogy could expand the land base
available to farmers for agri-
culture and livestock production.

(¢) The host country contri-
bution is approximately 10%.
Tanzanis is a RLDC and the cost-
sharing requirement ha= bteen
walved.

(d) iFor Phase I activities, no
Phase I and IT will require dis-"
bursements over approximately
slx years. Tanzania i1s & rela-
tively least developed country.

(e) Project efforts are
focussed on developing an appro-
priate technology which would
increase the opportunity for
developmental activities which
address these concerns.



B.(e}

2.

eccnomlc, pelitical, 2nd cocial develop-
ment, includirg industry; free laber
unicnsg, cooperatives, and Veluntary
ngencies;
tion; plarnning ~rnd putlie administration;
artarn develorment, and modernization of
existing laws; e~r (f) irtegrating women
into the recipiant country's naticnal
eccnomy.,

f. MA Cec, 281(b). Cescribe extent to
which program recogrizes the particular
reeds, desires, and capaclties of the
reople of the country; utilizes the
country's intellectual resources to
enccurnce instituticnal develcopment;

and supports civie education and training
in skills required for effective partici-
pation in governmental and political pro-
cesses essential to self-government.

g. IMA Sec. 201(b) (2) - (4) and -(8);
sec. 201(e); 3ec., 211(2) (1) - (3) and
-(8). Toes the activity give reasonable
promise of contributing to the develop-
ment: of economilc resources, or to the
increase of productive capacities and
self-sustaining economic growth; or of
educational or other institutions directed
toward social progress? TIs it related to
and consistent with other development
activities, and will it contribute to
realizable long-range objectives? And
does project paper provide information
and conclusion on an activity's economic
and technical soundness?

h. MA Sec. 201(bj(€); Sec, 211(2)(5),(6).
Information and conclusion on possible
effects of the assistonce on U.S, economy,
with special reference to areas of sub-
stantial labor surplus, and extent to

which U.S. commodities and assistance are
furnished in a manner consistent with
improving or safeguarding the U,S. balance=~
of-payments position.

Development Assistance Project Criteria

Loans only)
a. A Sec. 201(b)(l). Information and
conclusion on availability of finaneing
from other free-world sources, including
private sources within U.S.

(£) One output of the project

is the development of a cadre

of Tanzaniang capable of under-
taking tsetse control activities.

(g) Yes, however, Phase I
activities will address thege
questions more thoroughly.

(h). Most technical assistance
and commodities will be procured
in the U.S. A walver has been
reques ted for non-U.S. source
origin vehicles based on special
clrcumstances. See waiver.



B(2)(v)

b. A Sec. 201(b)(2); 201(d), Inferma- N/A
tion and conclusion on (1) capacity of the

country to repay the leoan, including rea-
sonableness of repayment prospects, and

(2) reasonableness and legality (under

laws of coeuntry and U.S.) of lending and

relending <erms of the loan.

c. FAA Sec, 201(e) If loan is not made N/A
pursuant to a nmultilateral plan, and the

anount of the loan exceeds $100,000, has

country submitted to AID an arplication

for such funds together with assurances

to Indicate that funds will be used in

an economically and technically sound

marner?

d. MA Sec, 201(f). Dees prnject paper N/A
describe how rroject will promote the

country economic develorment taking into

account the country's human and material

resources requirements and relationship

between ultimate objectives of the pro-

Jeet and overall economic development?

e. MASec., 2M2(a). Total amount of money N/A
under loan which is going directly to pri-

vate enterprise, is going to intermediate

credit institutions or othar borrowers for

use by private enterprise, is being used

to finance imports from private sources,

or 1s otherwise being used to finance pro-

curement from private sources?

fo TAA Sec. 620(d). If assistance is for /A
any productive enterprise which will com-

rete in the U.S. with U.S. enterprise, is

there an agreement by the recipient country

to prevent export to the U.3. of more than

20% of the enterprise's annual production

during the life of the loan?

3. PrnJect Criteria Solely for Security
Supporting Assistance

n. FAA Sec. 531. How will this assistance N/A
support promote economie or political
stabllity?



<X\
ON

B(3)(v)

b. MA Sec. 533(c)(1). Will assistance N/A
under the 3Jouthern african Special Re-

quirements Pand te used for military,

guerrilla, or paramilitary activities?

ITT, STANMARD ITEM CHECKLIST

A, Procurement

l. A Sec., 602. Are there arrangemesnts to l. Yes.
rermit U,S. small business to rarticipate
equitably in the furnishing of goods and
services financed?

2. FAA Sec. ACh(a) will all commodity pro- 2. Yes.
curerent financed be from the U.S.
excert as ntherwise determined by the
President or under the delegation from
him?

3. FAA Sec, 604(d) If the cooperating 3. N/Aa
country discriminates against U.S.
narine insurance companies, will
agreement require that marine insur-
ance be placed in the U.S. nn commodi-
ties financed?

L, A Sec, 6Ch(e). If nffshore procure- . n/a
ment of agricultural commodity or
product is tn be financed, is there
provision against such procurement when
the dmmestic price of such commodity is
less than parity?

5. B Sec. 608(a). Will U,S. Govermment o» Yes, Project plans to purchase
excess personal prorperty be utilized commodities and housing from the
wherever practicable in lieu of the Consulate on Zanibar which is beilng
procurenent of new items? closed. Consgiderable savings will

result.

6. MM Sec. 901(b). (a) Compliance with
requirement that at least 50 per centum
of the gross tonnage of commodities
(comguted separately for dry bulk
carriers, dry cargn liners, and tankers)
financed shall be transported on privately
owned U.S.-flag cormercilal vessels to the
extent that such vessels are available at
fair and reasonable rates,




ITI.(A)(7)

B.

Ce

7.

1,

3.

A Sec, €21, If Technical assistance

is financed, will such assistance be
furnished to the fullest extent prac-
ticable as goods and professional and
other services from private enterprise
on a contract basis? If the facilities
or other Federnl agencies will be
utilized, are the particularly suitable,
not competitive with private enterprise,
and made available without undue inter-
ference with domestic programs?

International Air Transport. Fair

Competitive Practices Act, 197k,

If air transportation of persons or
property is financed on grant basis,
will provision be made that U.S.,-flag
carriers will be utilized to the extent
such service is available?

Construction

A Sec. 601(d). If a capital (e.g.,
construction) project, are engineering
and professional services of U.S. firms
and their affiliates to be used to the
maximum extent consistent with the
national interest?

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

FAA Sec. €20(k), If for construction ef
productive enterprise, will aggregate
value of assistance to be furnished by
the U.S. not exceed $100 million?

Other Restrictions

1.

FAA Sec, 201(d)., If development loan,
is interest rate at least 2% per annum
during graoce period and at least 3%
per annum thereafter?

T« TFacilities of other Federal
agencies will be utilized and are
uniquely qualified to provide
technical sédrvices.

8- YEB.

1. Local contracting is most suit-
able since construction activities
are limited and therefore probably
not of significant magnitude to
interest U.S. firms,

2. YEE-
3. N/A
1. N/A




III(E](Q)
2. MA Sec. 301(d), If fund is established 2, WA
golely by U.S. contributions and adminis- 5
tered by an international organization, dces
Comptroller General have audit rights?

. 3. FAA Sec, 620(h). Do arrangements pre- 3, No.
clude promoting or assisting the foreign
aid projects or activities of Communist- i
Bloc countries, contrary to the best ;
interests of the U.S.? i

4, MA sec, 636(1). Is financing not per- 4, Yes. Walver request is included | |
mitted to be used, without waiver, for in PP. 2
purchase, long-term lease, or exchange of i
motnr vehicle manufactured outside the
U.S. or guaranty of such transaction?

5. Will arrangements preclue use of
financing:

a., A Sec. 114. to pay for performance (a) N/A
of abortions or to motivate or coerce i
persons to rractice abortions, to pay | &8
for performance of involuntary steril- | 58
ization, or to coerce or provide | il
financial incentive to any person to -
practice sterilization?

b. FAA Sec, 620(g). to compensate (b) N/A ¥

owners for expropriated nationalized :
property? L
¢, MA Sec., 660, to finance police (¢) WA

training or other law enforcement
assistance, except for narcotics

programs?

d, MA Sec. 662, for CIA activities? (a) N/A

e. APP, Sec. 103, to pay pensions, (e) N/A

etc., for military personnel?

f. App. Sec. 105, to pay U.N, asgess- (£) N/A

ments?

g+ App. Sec. 106. to carry out pro- (g) Nﬁﬁ
= visions of FAA Sections 209(d) and

251(h)? (transfer to multilateral
organization for lending).




APPENDIX G
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APPENDIX H

WAIVERS AND JUSTIFICATION



REQUEST FOR PROCUREMENT SOURCE/ORIGIN WAIVER

Problem: Request for Source Waiver from Geographic Code 000
(Selected Free World), to AID Geographic Code 935
(Free World).

(a) Cooperating Country: United Republic of Tanzania
{b) Authorizing Document: PP and PAF II

(¢c) Project: Zanzibar Tsetse Fly Eradication

(d) Nature of Funding: Grant

(e) Description of Commoditi:s and Approximate Value:

(1) Five Landrover-type Vehicles and
_ spare parts - $108,000
(ii) oOne 2% ton truck and spare parts - §$ 31,500

(f) Approximate Total $139,500
(g8) Procurement Origin: United Kingdom
(h) Procurement Source: United Kingdom, Australia

Jusgtification for Procurement Source/Origin Waiver Requests

Discussion:

Technicians working on the project must have adequate and reliable
trangportation at all times. The survey work involves travelling
into the remote areas of Zanzibar under all weather conditions,
where often bad roads lead into even worse tracks. The tsetse fly
survey requires sampling at scheduled times where each date and
time of the day must be precisely met. Therefore it is essential
that vehicles be procured that are durable, adapted to prevailing
conditions, have available spare parts and trained mechanics to
repair the vehicles in cases of emergency.

A waiver is requested for seven four-cylinder Land-Rover station

wagons with metal tops, a 109 inch wheelbase, four side and one

rear door, with a carrying capacity of 10 persons (including the

driver) plus 200 lbs and spares of an approximate vlue of $108,000,

and one 2% ton truck fully equipped with cab, truck bed, dual

wheels canopy and removable personnel benches, of an approximate
value of $31,500,

U.S. manufactured vehicles are not common in East Africa, including
Tanzania., Section 636 (i) of the Foreign Assistance Act of 1961,

as amended, provides that none of the funds made available to carry
out the Act shall be used to purchase motor vehicles unless such
motor vehicles are manufactured in the United States, Section 636 (1)



further provides, "that where special circumstances exist, the
Pregident is authorized to waive the provisions of this section in
order to carry the Poreign Assistance Act of 1967 (which added
Section 636 (1) to the Act) it was reported that the committee of
conference wa3 in agreement that motor vehicles mamifactured in
the United States should be procured except where there are emer-
gency or special situations such as a need for right-hand diive or
other types of vehicles not produced in the United States (House
Report No. 892, dated November 7, 1967).

The Administrator has the authority to waive the provisions of
Section 636 (1) by virtue of Executive Order NO. 10073 and State
Department Delegation of Authority No. 10k,

Primary Justification:

Experience with American-made "Jeep Wagoneers'" in Tanzania indicates
that frequent breakdowns have been the rule rather than the exception
and access to adequate supply of spare parts is impossible because of
the wide dispersion of project vehicles. Even minor breakdowns
prevent operation of U.S. vehicles for days and perhaps weeks whille
spare parts are obtained from Dar es Salaam or even the U.S. This
situation becomes more serious yearly as U.S. ~-made vehicles get more
complicated. The vehicles to be furnished under this project will be
used in Tanga Region and Zanzibar Island, buth remote areas of Tanzani
In addition, the TanGov has standardized on LandRover vehicles. In
an effort to be responsive to the TanGov requests and to provide
effective assistance, it is necegsary for the achievement of the
project purpose to purchase non-ilnitédcStabds mamufactured vehicles.

A system of preventive maintenance for "LandRovers" has been deve-
loped by the Ministry of Commumnications and Works and there are
sufficient number of trained mechanics able to repair LandRovers.
When breakdowns occur an adequate supply of parts is available in all
cities and large towns, making it possible to repair vehicles.

On the other hand it is often necessary to deadline project vehicles
of American manufacture for long periods. The manufacturers of the
"Land Rovers" has had long experience in Tanzania and can guarantee
services. There is no American firm established in Tanzania, and
therefore spare parts and mechanic services are extremely difficult
to obtain.

The rugged construction of the "land Rover" plus its lighter weight
than the jeep and other U.S. models, makes it more adaptable to
road conditions in Tanzania. An adequate supply of spare parts is
available in the country to ensure continual operation and reduction
of down time,



By law all driving in Tanzania is on the left hand side of the
road. In view of the project need for ruggedly constructed
right-hand drive vehicles with an adequate backup of drivers,
mechanics, and spare parts and the unavailability of a com-
parable vehicle with maintenance and parts support from the
United States, it is believed that -pecial circumstances exist
and therefore appropriate to exercise the waiver authority in
those circumstances.

(See attached SER/COM/ALI position regarding waiver requests
in Hagan trip Report, 1978 and Dar 1923.)

Recommendation:

For the reasons gtated above, that you conclude that sufficient
special circumstanres exist at this time which warrant the
procurement of non-United Sta: :s manufacured vehicles; that it
be determined that procurement of vehicles from the origin re-
quested above is necessary for achlevement of the project pur-
pose and attaimment of U.S. foreign policy objectives and the
objectives of the Foreign Assistance Program, and that you
waive Section 636 (i) of the Foreign Assistance Act,
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SUBJECT: I. Ccmments on USAID prsposal

£ racuest Siangces
scurce/csrigin walver for procirsmens 90f mecsr
vehicies for AID 2inanced grazecss

IT. Project procurement sussors ércblams
III. Inspection of seapor:t ané airpert facilities
SCOPE:

During the period 4/24/78 through 4/28/78 I inspeciec a
number of commercial automotive establishments in Dar

es Salaam and also had discussicns with USAIC diract zirce
and ccntract cearscnnel in an affort tc detsrmine wvahicls
suitability as well 25 scare carts and maintenance capasSi--

ities for AID financad project veniclas ogeracing in

e -
Tanzania. Mr. Jonn Lawis, Regicnal Ccmmcéicy Management
Advisor, REDSO/ZA ancé Mr. 3arrcy i l Assistant Agricuictiuca
Develooment Qfficer, CSAID/Dar aczsompanied me 2n this

survey. ¥X. Ron Gollehon of the Ag u:e:L:

During the period 5/1/78 through 5/2/78 I visitad
Msimba Seed Far.and Ilonga Agricultural Researcn Statzeon

in Kilosa. Frem 5/2/78 th:ough 5/5/78 in Arusha racion,

‘;anied me ca this susvav.

I visited Masai Range YVenicle PRepair Shcp, the Nori:
Road site of the Arusha Drcougnt ?rzoject anc tle arusha
Seed Farm. I discussed vehicle, heavy constzucticn

ecuirment and farm machinary procurement susscrs and

maintenance prcbhliems withh AID Project Manacer Mr. Rorert
McCandliss, Mr. fershing Vanca, Masal Rance P¥zject

1 Chief cf Party, Mr. Alex Pcwers, Arusha Drought 2roject
Chief of Party, Mc-. Cuane crixsmean, Tars Manacamenc
Adviscr, Arusha Seac Tarm. Mz. Sarry Fill alsa acIom-

On 4/27/78 aré q/29/:8 T visited the Jar Zs Salza=

airfraight terminal, seapor:t facilitias and Natiopad

1Milling Corporation of Tanzania. Mess~=. ==“l Russall,

‘USAID/Dar Food for Peace Officer anzd Barry Hill

. accompanied me on these ;ns_a:*ions. : :
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1. U.Ss. Manufaczured &et‘:les

As vou Xncw, Seczlion 525 2 <==a 2oraizn assistanc
= =

i C - =ammee - —-
;ACt stipulates chaz metar vazicias ::::hase* =S cazDy cTs
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for compliance with highway safety stancdards., There are
only two U.S. auto manufacturers which manufacture

right hand drive motor vchicles in the U.S. American
Motors Corporation (AMC) still manufactures scme Jeep
utility vehicles in r/h drive but nothing larger (e.qg.,
station wagons, sedans). International Harvester Co.

(IH) manufactures the Scout series utility vehicle
(comparable to basic Jeep), pick-up trucks and most other
larger size trucks ia r/h drive configurations in the U.S.
for export to foreign markets. No other U.S. auto
manufacturer manufactures r/h drive in the U.S. (The fact
that multinational corporations with U.S. names (e.g., G.M.,
Pord, Chrysler manufacture r/h drive vehicles elsewhere

in the free world--in scme cocde 941 countries does not
qualify such vehicles for compliance with Section 6361
requirements. AMC and IH both have distributors in
Tanzania,.

AMC

. AMC is "represented” by Colt Motors located in Dar Es
Salaam. An inspection of this firm's premises revealed
the following: ‘

a] The spare parts department carries an extremely
meagre AMC parts inventory with a reported spare parts
average minimum lead time of 10 montls.

b) The maintenance facilities are grossly inadequate
by any modern standards. Open shed repair bays are in
obvious.disarray with very little equipment or tools of
any type in evidence. A so-called engine overhaul room
was close to a total shnambles with engine blocks and parts
strewn indiscriminately everywhere. In general, there
was little evidenca of repair work of any kind underway in
the premises genarally. I counted 15 AMC wagconeers
and two Jeeps deadlined, many nothing more than junk,
and I was informed that scme of these vehicles had been there
for two years or more awaiting parts.

In my estimation, Colt Motors is little more than a
poorly run junk yard and I strongly recommend that no U.S.
financed vehicle be taken there for service of any kind.

INTERNATIONAL HARVESTER (IH)

We also visited Agriculture and Industrial Supplies
Co., Ltd, (AISCQO), Dar Es Salaam, the Tanzanian distribu=-
tor for IH. The General Manager, Mr. A.J. Tairo, informed
me that the firm iS an IH agricultural and ccnstruction
equipment ‘cdealer and does not stock spare parts or have general
maintenance facilities for IE trucks. He said that the
Tanzanian National Parks Ministry D23 40 or more IH
Scout vehicles which are maintained in National Park shops.
AISCO does not stock spare parts for these vehicles. Also
there are an estimated 15 IH trucks operating commer=-
cially in the country. Mr. Tairo stated that to his
knowledge only one IH truck had been in his facility during
the past vear. 2ISCO has an apparently well run and well
stocked facility for maintenance of various types of
agriculture and construction equipment of other than U.S.
origin. Very few U.S. parts are stocked. It is anticipated
the firm will move to, larger cuarters in near future.
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We than viaited Aiddsch Maters, tia lscal Fars Zealas-
ship. Manacemen:z 2fZLizials advised :ilat =ie 2:.‘:‘: = HE
Ation 43 Sasisal.ly Lizized I Sases, 3aI7ice inC SFATH
par=s f2r I.X, anc Jaman T35S 0T TRaAT TeaFeiss l.:l =aca
Of 2TA&T Naka venizles LI And Wrhes PASTTS SAT ta sptailnes.
We vezw iniarmed zaac Thase A8 arsrsxi=asany 22 T.3.
Ford 3ronccs ia _Taazanll, kL. 3% WALSA YaIe SIdug
by AID. However, RiZdccn !letars 23es NCT SISSE SFATE AT
for =hese venisles. S5zaze zTasts Zelivaries isually
averages 3.x acnzas, frco siSe arser LS piaced.

Although =zhere is 2 Caneral Mcotors (34) 2isssitusar L=
Dar £s Salaan, sales and service ass li=i< == athar
than U.5. nccels. In fact, zne Sl caalsr zelerzec USRS
to Riddoch Mocors for <dealer preparatisn services on
the 10 Blazess and Chevrolet pickups recently imported by .
AID for USAID prajects. We Lnszecte ed zhese '::‘:1.:1::
which aze agparenc.y ready 2or cdalivery == she CSAZD.

Thesa venic.a2s ware :u::nu.d W4izhEUS STaTs TASs3 AnNC a9

T8 Tar=s aATs availacie 23r zZem i Tanzania. The
vehiclas ase all eciipted wiil 21aCITINLI LERLIILCA SYSSems
which aze Seyznc tne capaplilizy =22 Zidlcch MseSrs Tecnanils,

It is also =2 =e noted =has Rizsssh Mcssoy =38 zeen
waitizg £z= %35 =cnenls I3z USAID =5 3zovisa a4 neac jisiet
in ordez =3 zepais USAID's 15 =3n Chevsalaz zsuck., The
gasket was oriszes Sy USAID/GSC shrsusn mo==al cShantels
scmetine 450 Sus 24s J0C yet Seex -na-vcd.

Except 23 outiined :bove, U.S. 2cs3y manuiacTurelss 2cs
DOt reprasanted la Tansania.

2. Non=1.,5. Manuizssurzsd Tahiclas

USAID projest sersonnal zave exnlained shac, with faw
excepeisns, Zzur-wrnasl 3rive venli zlas are assenz:al far
AiD prajecT 7vahisles Sseracad i Tanzaala. Iz this Tegass, =
$0y of =he i-wheel Z4xiva vehicles :'.::s:'.‘:.l-,- Zeing ccesized
in Tanzania Zor any surTose Ars Sritist Lansscvess. Tha
escizated ilavenzasy Zar all {-wreel Zrive maik:icles in-
couatry cacay Ls as I9L.0wWs:

&) Approsxizazsly 13, Jaa sTh-sdvive Landscrers (Dlis
ssme Aznge 2svess)

b) Becwesn 335 and 300 =/% i=iv ":--:v.:a. and=—:isacs =

=) Zass =:22a 130 T vehislas ‘mos=ie lafz nand dzive

-—-

Hagonaers in2 A J=W o/h u.-.d /8 Jeep szilicy vanislas' .

of
d) Approxizmacelr 10 Iatasmacicnai Hasvessar Scoucss G

Brieish Levlaind = Land-cves

Cocper Vo:ars Jar s Salaam, i35 the Tanzanian
distritceor Zcr 3ricisa Lavland (ur.‘. 1lsa YVoliswagez). |
They have s..a.n..._\:'_'.'.:ad Inns Loporsacicn sf =wo Lanisaver x
=odals 3aly, zme L0? ia. wneelsasa S=a=i:zn wag=n ard =2s .39 :a. : '

Wtaellasze ::.:Ec‘;:_ The52 W0 3Icca.s ind a few Fanss 2svers
ATe =forses Iu.Ly Assamiolac., Howaves, ska twe Lapndsaovas
:otim..l A8 al30  inssstad i nsan ATl nSekad s n aas) 1..-
when avallatie are issazSlac 1t ths Taza =¥ azzre Xi=asely .
80 vekiclas zex menin ac Zooper MotaTy lscal assasmsiy plans,
TmS SATSSr L3 2 axCsllant fazilizTe =n 2 AT viss nu::--:
Flants 21 s=:las siza ‘.--rr‘

A 3ddacent st Fa==3icac . s
‘.: TR T R 1 PR ey o % - e ""-:-
a=le pizelina Zslays. Tha mais smotiva as
weil as =22+ and fandas SEFa°°3,1°% cutgzans 5 B necs
-2 49 {edanel g -ien i . ] 1-. . -
as _AN2SST aotohetiva Tedalr navs (I3 mechamicss, s waldess
4 gTeasars, + elactsiclians', 2 =achize sazp, asd bsdy sesacics

3= ,-A,h .er*a s3I tzias ans Seifsens Iz zecdcm any
298752733505 inSliilfgTanciia afd fTamamizsias svercacl
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and Sody recuiliing. <Cscper MEI3I3 TAS SiX Srenzh Tezall Incya
plus 15 3z 13 jares Jutlacts seoasegas3lly Locacad
SALSUSNOLT the SCURSTY.

= - :

*a viaw =f zne 3i3n cestentije of landIovess In-SluntIv, 1
the repor=ec 1i3n seriirmances ssiacasss 3% Lancsaves, e |
and =ha Logic of stancaziiziag an sne nsn-U.3. lace 1
vealcla, - 2.2 ot =ansider it necassary or fsasidla =2 H

¥

visit the Toyotiy 2isTIiiutar. A

3. Meesting with T.5. labassacor ]

During a 2ee=ing with Azbassacor James S5gall 23 4/29/73, !
he expressed his concern about the advisability of per=it-
ting U.§. owned and/or operaced l’h driva vehicles - .
Tanzanii,. Ha cited =neir obvicus safety hazazss anc :the
ever-prisent fancer oI sesizus accidents anc s0s3id.7
facali=)es wiza o/ 4 3zive a =an=sisuzing fac=3ar. ‘ALL
U.5. Emblassy veniclas ars r/h drive and twWo USAZD Tenis.as
=/% drive). Wa Fiscussed =he parzisulasly sazardsus
sltuaticin wnen 2 lef= nand d-iva venic.a 13 213T2MDLiNg I3
a83 3 lazgye smick 2a 3 aill orp osi;ilar sisiasion wn
h dsiver visian is sasiously impalirec.

4. TIastec=i=n =f Aszizsuls=ural Rasaazch Prs-act Shoco 1t
1lorca

I met with Sr. Paul Suffield, Agriculzuss Fessarch
Project Chiaf-cf-Pazty and Iz, O0.W. Sperliing, Agziculiusal
Agroncmiss 1t Ilonga lssearsh Stazion near Xilssa. Or.
Sperllng nas spezatacd Jeeps and landscvaerss L Tanzania
for over I years. de ricsd zhe AMC Jees Zasis ITive
train (engize, =zansmission, diffsrenzial) 1s vary Tslliadla
and comparablz iz the landzover. Howaver, Ne Iilsc 1 tunter

of disacdvantizas and arablems axperisncec wWish Jaep “\

vahiclas: °

a) Suspension - 3grings anc sikcck aZsorzerss Tasy
faeffgc=iva and weakess parz3 = renisl

b)) T:sl %ank3s - sTane 3 Zsvelor lsaks and axtIemely
d4f2icalc =3 sazals

2) Setar=er Ac=ass - 2asizn ATIST TesuLt3 LN SImplate
Sreakige 32 szarzar (drsnt oS-j0LnT IInsTAnILY

-
degiae s iaiE g TAT =2

d) Spare zaz=s - lack ol spars farti SoFECTS

Calt mocors, !Must Sszand Lgon M2sal lan
Zor szarces.

@) Lafs Hand Srive = Szecling axprasied j-sas ssncasn azous
safety hazards pravaiant wizh /R 2sive venizlis,
E.g., headlights of sn-coming =Iucks ac aizae
sesults in blinding of drivess and has resulsed ia
a4 mumber of acczicents. He was inveived in 3
serious :ccident sf such nacirza, wnica Zersunaczaly
did nct resuli: in perssnal injusy sus sonsilerasia
damage =s Zasp venisls.

5. Ingoec=iorm 3¢ Yaga: Zanmce 3hcm Tacilliszisg.ac Arusna

on 3/3/78, I vrisizad zne Mazal Pance Fretes: 3ic
facilizias = ATE3RA.  ALINIUSS 3Shewnat STamtec ISr osTace,

SKRTFTERTidE eT® C:33c_v and agpasar At laguiozasss

TV RIS ) ThRd Aoy TS it Ty TR ) e
292 @ ANC Ca87 VEAIIC4S U3Ri|Tn Al 2rSiacts lnicl
-
|
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§. Cocper Motors! = Arasha 3ranch

I visited Cccier Motars, Azusiza on 5/5/78 ans scoke : !
to Mz, Managsah, t=a Manager. HesiozincicatNeranlamBigRitac
of spare paczts. This Ras Leen causec s=rimazily TV 1
inabilisv of Ccoper Motsrs =3 ctotaln foreign exchange | &

to impor= spares. (From my ciscussicns with Cloper

Motors Managemenz in Dar this sitiacticn has Secun <0

ease cconsicerazly). Cooper Motors—-Arusha is exzancéing
their facility with the acddition <f an acéjoining new
repair garage (22 tays), large parts department, showrocms,
etc, With adequate spare parts, thev shoulc be able to
handle any type resvairs., . There are also other Landrover
spare sazts cutlacs In Arusha anc susrcuncéinc atsas,

7. Arusha Drcocught 2rojacs

on 5/3/78 Mz. HEill anéd I acccompaniad M=z, Alax Powers,
Chief of Party, Arpsna Drougit 2roiect on 2 tour 92 oo
miles of tha North Roacd sita2 cf the 2roject. Facea:s
heavy rains (44 in, in cne month - 20 inches mcr2 &han
average montaly rainZall Zor similar paricc) have
caused very serious cdamages t2 the rgacd, wasihinc cut
ccmpletaly some segments and causing axtrems diZficulties
in travelling in many sacticns. Mz, Powers exslzined zhat
in rcad construction work heavy cuty wahicias aza a
necessity kut tile AMC/Ceep veniclses nave not srovad
effective, They cdo not 20ld up and ars Zrecuently cown : .
for repairs, sarticularly t0 sustensicn systéms. He ,
is replacing {1 whesl cr-ive Jaaps with Chavsoolac 'sickup |
(35T TSI AT Ty IR T RO A VS LISV SRS I35 S pi=t o =1
the Lancé-over vehisla =c'Seltoo lizhsl:s consssuc=ad 5% 3
hauling neavy itsms (Iual, Casersill=zr sparas, 2:C,)
cnlizoadicanstucsioniprosactss
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was A risa 3f 10\ cvar e sorresponding fizice for ke
eVious vear., (Thess iTe 55 ITATISTISS & asiag oI %
sive Jenizlas Jerm invclved in oanvy 3f zhesa aczifanzs'.

2 Shat TSAID/SAR taga Tmeciize 1cTisn T3 oTagiasc
blanket scuzce:azizain 23F aricurement 33 { wnas.
dzi7e Lanizaves Ve 26C 33/ 2We modals LAt
earliar: 2or groject veniz_es =3 o« Furihises 2lzing naxs
twealve acnias. ’

Suaqestad Justifics=izs (aszlude Jcllowing:
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-5. Ia light of the fact thaz Mr. Roserc Mclandliss,
"USAID project manager - Arusha will Ze in tre Uniszad

States during the cericé late Maw - Surme, 1973, I
recommenc thac ne accomzany o, =2 MNaw York =2 Siscuss
probiens of proiact ccmmodity orocuramans S R
experiancecd with the Afrc-fmarican Furchisizc ZJanzar
(AAPC) in relacicn So Tanzanian zrograms. Prsoblamazical
Sottlenacks in the ASPC -rocuirsmen:t zrocess fo-
Tanzanian USAID ccnmocdizias nave lad =s sicnificant
delays in receint oI gcods. I will atzempt =c clLaar

up these problems with the assistance of Mr. McCandliss.

I wish to express my appreciaticn for tha assistance anc
full cooperaticn I received freom the USAID/Da- sczss

and USAID contract personnel curing the pericd of my TDY
in Tanzania, ‘

"
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PROJECT IDENTIFICATION DOCUMENT

Y. SLaAYT OF THE _PROBLEM TO TE ADDPESSED AND THE PROPOSED RESPONSE

TO THZ PROPLEM,

A.

Preblem to be Addressed:

Tsetse fly infestation over large areas of the country have reduced
drastically Tanzania's capability to produce enough meat for
domestic consumption, Thus, continued applied research on control
and eradication of the tsetse fly is required in order to open new
lands for grazing and improve conditions in existing range areas.

Marmalian trypanosomes that are confined to Africa are the tsetse
fly-borne species, whose distribution usuaily coincides with that
of their vectors, represented by blood-sucking flies of the purely
African genus, Glossina. These trypanosomes arc the most important
parasites from the medical and veterinary points of view, because
they include the causative agents of Wuman sleeping sickness and
trypanosomiasis affecting domestic animals (Mulligan, 1970).

This PID addresses the severe restraints imposed on agricultural
development, particularly the livestock industry, throughout the
tropical zone of Africa where tsetse flies and trypanosomes
prevail,

Tsetse flies inhabit 11.7 million square kilometers orf Africa
(Nash, 1969), an area more than five times larger than the total
agricultural area of the United States, There are areas completely
devoid of livestock despite the presence of good-quality grazing
and a plentiful supply of water. An assessment of the impact of
animal trypanosomiasis was made by Finelle (1974) and summarized as
follows:

= area of tsetse infested zone which could be used for livestock
ralsing: 7 million square kilometers;

- total potential »opulation of infested zone: 140 million cattle;

= ~present population: 20 million cattle;

=" possibility of increasing the cattle population: 120 million head;

= gaverage productivity in Africa: 12,5 kilograms per head per vear:

- additional meat production: 1.5 million tons per vear;

= value of additional meat prodﬁction (on the basis of 50 cents per

kilogram): US $750 million per yvear.
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The adverse effect of tsetse-fly borme disease on animal production
i{s mozt clearly illustrated in Tanzania, where the geographical
pattern of cattle distribution is almost exactly opposite that of
teetse distribution. Sixty percent of the land arca of Tanzaain,
531,670 square kilometers, is tsetse-fly infested. Control cffurts
spanning nearly threz-quarters of a century have opcned an estimated
5 percent of this land to productive use (Mwashala and Williamson,
1976). 1Insecticides currently used for vector countrol and animal
prophylaxis treatmgnts '1ave become expensive to apply and have not

produced lasting results in the nation. Several
no longer find general acceptance due to salient
These methods ‘neoiporated such features »s mass
indigenous wildlife which serve as resecvoirs of
large~scale ciearing of natural vegetation which
soll fertility and land use through erosion; and

control methods
ecological disadvantages.
destruction of

trypanosome infectiom;
resulted in loss of
application of broad-

- ,._'_-w-gv- -\-r

spectrum, persistent pesticides.

0f 108 species of insect-pests of medical and veterinary importance,
only two groups of which Glossina spp. is one, have not been shown to
possess resistance to insecticides. However, since insecticides

will undoubtedly remain the main method of control for years to come
{Jordan, 1976), the possibility for resistance development cannot be
overlooked, Efforts are underway on an intermational scale to develop
alternatives to the African trypanosome problem that will provide
biologically sound approaches to control commensurate with the social
and economic needs of the‘countries concerned.

Proposed USAID Responsc:

The purpose of the USAID response 1is to test through a continued
operational project tsetse fly rearing and field release techniques
in Tanga and Zanzibar with the objective of developing and proving
methods of tsetse fly control adaptable to infested livestock pro-
ducing areas of Tanzania.

1. Background:

The very low reproductive potential of Glossina is a weak link in _
the life cycle which, in theory, is particularly vulnerable to 11
control by methods of genetic manipulation. Following the success B
of sterile insect r=lease methods (SIRM) against the screw-worm fly, '
Cochliomvia hominivorax, in the southeastern United States, the
‘potential application of this methodology against tsetse flies was
expressed by Knipling (1963). In 1964, USAID sponsored a research

. program through a Participating Agency Service Agreement (PASA)
with the United States Department of Agriculture (USDA) to pursue
this field of rrsearch in Rhodesia. The results of this initial

. regearch effort was to accomplish 987% countrol of Glossina morsitafs
morsitans on a4 small island in Lake Kariba., The success warranted
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i’ further work to perfect techniques for producing sterilized flies
and ultimarely to conduct a large scale ficld trial to test both the
efficacy and aconomics of tlie sterile male technique against tsetse
flics in Africa (Dmne and Schmidt, 1970).

Since 1971, AID/W has supported a Tsetse Research Project headquartered
in Tanwa, Tanzania, formed through a bilateral agrecment between ALD
and the United Republic of Tanzania, The rationale for such a program
is Lhat the level of ¥nowledge about the behavior and ccology, tech-
niques for laboratory colonization, and its rank of economic importance
among, discase transmitting specics of tsetse flies made C. m, morsitans
the logical choice for intensive rescarch on SIRM, The project at
Tanga was designed with chree main objectives divided into short=-,
intermediate~ and long-range goals each of which would mark a
sucdcessful achievement of a particular phase of the program:

Short-range: To construct a mass rearing facility and develop
A techniques for mass-colonization of G, m. morsitans.
Intermediate~ e
range: To expand viable fly colonies to produce excess insects
for studies on sterilization, packaging, release, and
ecological studies as well as to supply a large=-scale
field trial of the SIRM.

Long-range: To suppress or eradicate G, m. morsitans in a 259
square kilometer test area in accordance with project
design to determine the validity of the concept,

Achievements include the completion of laboratory facilities containing the
largest tsetse fly colony in existence (short-range goal) and
irradiation, packaging, transport and release techuniques for a field
release trial (intermediate-goal). In addition, 68 Tanzanian govern=-
ment employed nationals have received on-the=job training in the
various facets of field and laboratory research under the guidance
of five expatriate advisors, One national has returned from the U,S.
with a M.Sc. degree in entomology and one man is presently in the
States studying toward the B.Sc, degree in entomology. The projected
nucleus colony of 60,000 G. m. morsitans has been reached well in ‘
advance of the field release phase and the colony, presently at mora i
than 50,000 flies, is the result of restricted population expansion _
and replacement of less productive strains., Sufficient host-animals | &
(650 goats and 90 rabbits) are available to supply daily blood meals g
for the fly colony. The colony outpu: at full strength will be ap= |
proximately 1,000 sterile male flies/day for field release. |

Emphasis is focused on development of the field release site at
Mkwaja Ranch, privately owned by Amboni Limited. Isolation of the"
test site to prevent ingress and egress of G. m. morsitans involves
construction of a onz kiloweter-wide, shear=-cleared barrier. Barrier

e
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construction {s 90 percent complete and will be tested by monitoring g
the movements of marked flics released inside and outside the study z

arca. The barrier will be reinforced as nceded by selective appli=-
cation of insecticide in a 100-meter band around the outer barrier
perimeter., Upon completion of the barrier, studies on behavior of
sterilized flies in the field, and surveys of population dynamics

of the ficld fly population and crypanosumes will be undertaken, °
Then the tsctse population will be reduced by aerial application of
non-persistent inscecticides. This will initiate the long-range goal -
and is scheduled to begin September-November, 1977, At least two
aerial applications of insecticides will be applied 15 to 18 days
apart to reduce the tsetse fly population prior to release of sterile
male C. m, morsitans, Theoretically, a ratio of three sterile males
to each normal male in the population will result in eradication over
a 12-month period. The technique will be evaluated in detail during
this period. A schematic work plan (Appendix I) highlights the major
project activities., The project is reasonably well on schedule with
good prospects of continued success.

Only two projects involving a field triml of the SIRM are in progress
on the continent: The subject project in Tanzania (Williamson, 1974)
and a program sponsored by the French government in Upper Volta
(Itard, 1974). The Tanzanian project has the advantage of having
developed a cadre of trained nationals prepared to assist in main=-
taining continuity of the program during the transition from research
to an operational scheme in the country. Althouph 22 speeies of
tsetae flies are found in Africa, only some five or six species are
contldered to be of major cconomic importance (Jordan, 1976), The
principles and techniques developed in the laboratodes at Tanga can
form the base of expanded work against the other species.

2. Proposed Program for Introducing Operational Control of
Tsetse Using the SIRM in Tanzania:

A critical aspect of utilizing the findings of the Tsetse Rescarch
Project in Tanga is to assure that a lapse in activity does not occur.
Such an interruption could have long-term adverse. consequences, par-
ticularly the existing fly production cumponen: which would take,
perhaps, years to reactivate.

Also, the current project, which terminates in FY 1979, will only
identify release and eradication techniques that will work under : !
controlled and closely supeivised conditions. If support to the : \
project is terminated in FY 1979, no data or experience will be avail-
able regarding the effectivensss of SIRM under natural field conditioms,
Continuation of the project to FY 1983 is necessary in order to refine {
release and eradication methods which are economically viable, and can !
be replicated using Tanzanian Government resources and management”
capabilities in the heavily infested areas of the country. Through
additional field experience gained by FY 1983, a long-range tsetse fly

eradication program for Tanzania can be proposed.
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4 The scope of USAID sponsorship would include: a. Continue monitoring ,
I
’
!

of the effectivencss of G, m, morsitans control at Mkwaja Ranch by
ficld survey. Corollary to this field investigation, a colony of

G, pallidipcs would be developed for reclease at Mkwaja Ranch, wichin
the arca surrounded by a tsetse fly barrier, to provide control of
another trypanosome transmitting species; b. establishing a colony
of G. austeni for tsetse eradication on Zanzibar., Zanzibar, being
isolated and having'a single species of tsetse, would provide the
ideal situation to,test eradication techniques, Zanzibar is withia.
easy access to the Tanga facility by air; c. testing artificial
rearing techniques developed in Vienna, Austria and Langford, England
which would eliminate the necessity for maintaining large.herds of
host animals in mass-rearing facilities in Africa; d. preparing a
long-range plan for utilization of the SIRM in Tanzania. i

3. Project Purpose:

The purpose of the project will be to: Develop economically and
operationally feasible techniques for the control of tsetse fly in
livestock producing areas of Tanzania,

The purpose is linked to the goal of self-sufficiency and improved
welfare for Tanzania's population. Approximately 25 percent of the
country's rural citizenry depend on livestock as a major portion of
) their income, The control of tsetse fly will allow utilization of

suitable grazing land in many areas for the first time and will permit
improved utilization of existing range and brushlands. If the project
purpose is achieved, the Tanzanian Govermment will be provided with
tested methods for reducing the debilitating effects of trypanosomiasis,

4, Project Outputs:

The following outputs are expected from the project:

a. The transfer of modern technufogy to a developing country in
which salient disadvantages, both economically and envirommentally,
of present tsetse control methods would be reduced or eliminated.

b. Development of a cadre of Tanzanian nationals with practical
experience in scientific and managerial procedures to assume re-
sponsibility for continuation of the work. This aspect will be
strengthened through the continuation of advanced training in the
U.S. or elsewhere to provide traived entomolcgists and veterinarianms,

c. A developed system for use of the SIRM for control of trypamo-
somiasis and an assessment of its applicability.

gqu fd& d. A long-term plan for control of tsetse flies in Tanzania. ~
7 To achieve these outputs, 20 person-years of technical assistance
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will be needed {n addition to funds for supplies, equipment, and
local costs, The period of funding would be FY 1979 through

FY 1963,

5. Major Assumprions:

The feasibility of this project is supported by the following
assumptions based-ron curreant trends.

a. At the World Food Conference in Rome, 1974, major attention was
given to the restraints imposed on developing Alrican countries by
the presence of tsetse-borne disease. Methods will be developed to
control trypansomiasis., USAID will make a significant contribution
by virtue of its lcadership role in applying SIRM technology de-
veloped in the United States. International participation in
assisting developing African countries in achieving control could
be expectced after the program is fully evaluated and U,S, input
ceases.

b. The Tanzania Government is cognizant of the magnitude of the
tsetse fly problem and will continue financial and manpower support
for the program.

c. Tsetse control activities will be integrated into resource de-
velopment schemes to maximize cost/benefit ratios through judicious
application of SIRM.

6. Related Host Government Projects:

The Tanzanian Government, using funds from a USALU loan, has
purchased equipment for the clearing of 285 square kilometers of
tsetse fly barrier in the West Lake region of the country. The
project was initiated in FY 1975 and scheduled for completion in.
FY 1979. Once the clearing is complete, West Lake could Lecome a
significant livestock producing area following control of tsetse
infestation,

7. Alternative Projects:

None.

8. Beneficiaries:

The direct beneficiaries of the project would be the livestock
holders in Tanzania who could improve the quantity and quality of
.animal production.



I1. FINANCIAL ~FQUIREMENTS

A. Estimated Costs ($000) - USAID:

Cunponents FY79 FY&0 FY81 FY82 FY83 Total
Technical
Scrvices 400 400 375 300 100 1,575
Trainlng 40 40 40 40 5 165
Commodities 200 30 50 10 10 300
Other Costs 50 30 10 1o _10 110
Total 690 500 475 360 125 2,150

B. Estimated Costs (3$000) Tanzanian Government:

Carporents FY79 FY80 FY81 FY82 FY83 Total
Personnel 70 70 85 . 100 100 425
Land &
Equipment 25 25 25 25 25 125
Local Costs 30 _S0 35 35 25 _ 265
Total 145 145 165 180 180 815 .

C. Development of the Project:

Since the Tsetse Research project has been funded under the auspices.
of the Technical Assistance Bureau in AID/Washington, it is proposed
that this office have a mgjor input into the PRP and PP design. The
following design schedule would permit approval of the PP for FY 1979
implementation.

-« Submission of PRP == December 1977
~-- Submission of PP =-- April 1978

A two-man TAB/USDA team supported by the Mission design officer would
be suificient for PRP preparation. . '



D. 1lssucvs:

Therc are two issues which should be considered by AID/W in
reviewing the PID, These issues are:

L]

1. FEuvirommental Cffects of Tsetse Recearch

f

The extersive clearing of barrier strips, possible displacement of
watershed and wildlife habitat, and immigration of domestic live-
stock and their owners will all have an effect on the enviromment,
Also, the envirommental implications of the use of insecticides for
fly control should be considered. An environmental assessmént of

Mkwaja ranch rclease activities was conducted in February, 1977.

The work of this environmental team will be reviewed during the

PRP design and conclusions reached or further analysis identified
regarding environmental implications,

2. Priority of this Activity and the Tanzanian Government
Absorptive Capacity

Both the Tanzanian Government's interest in the long-term impli=-
cations of tsetse fly control and their capacity to finance
maintenance and monitoring activities after 1983 whenm USAID assist-
ance terminates will be fully addressed in the PRP,




A\FPE!DIX 1 - page 1

SCHEMATIC WCRK PLAN
Phase 1
Activitz FY 72 FY 73 FY 74 FY 75
Recaring
Cconstruction of research
facility x x x x
Pupal Collection x x x
Initiation of fly colony x x
Expansion of {fly colony x
Increasz host animal herd x x
Construction of insectaries
(4) x x x
Expansion of foruge
production x x
Technioues and Methods Development
Pupal maintenance and sexing - x
Identificati:on of released
flies x
Sterilization

Quality Control

Packaging and transport of
flies

Dictribution and release of
flies; grcund end aerial

Assessment of sterile male
effectiveness and female
sterility

Trvpnhosomre cetcction

Relcuse cf Tenpa flies

FY 76

Phace 1Y

FY

-

7

Phase 111

FY 78

FY 79

o

KoM

L IR IR

XXX



APFENDIX 1 -~ page. 2.

SCHEVATIC WORY. PLAN

Phase T Phase IY Phasc 1YY

Activity FY 72 FY 73 FY 74 FY 75 FY 7?26 FY 77 FY 7?78 7Y 79

Field Population

Jdentification of test area x x
Population dynamics in test

area x x x
Construction of basie

research facility in test

area x
Isolation of test area

(barrier) x x
Iusecticide treatment of

barrier perimeter X x
Evaluation of barrier x x
Trypanosome survey in test

area x x x

N

Release Program

Tsetce suppression in test
area x

Release program and
evaluation
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REF: Par. 2:

Endosulfan was used 1n:ZEZL knock down applications at the
rate of 20 grams per hectar which was found not to effect non-

target organisms.

Par. 3:

Costs and benefits are addressed in-Eb¥%. Economics

Feasibility.

Par. 4:

- This proposed project is quite different in nature and

implementation from the West Lake Tsetse Project in that:

1.-'The,;upgrvision will be under experienced management

supported by experienced technicians.

2. Because of its geographic location and accessibility

monitoring evaluation of the project will be kawexIxarAxxmEax

mepREagtan whizgk witixbexmader avazixkie o sehexx interexced

in kawkar £ty emakxekx possible as set out(ii}flg?\

3. Aircraft requirements will be met through the charter of

le.
suited an: -ell equiﬂ%d,a flown by experienced pilots.

Par. 5:

The phase out period of the present parent project (Tanga)



provides for the compilation and publishing of data,
findings and recommendations which will be available

to others interested in tsetse fly control.

N\
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APPENDIX J
DESIGN TEAM DOCUMENTATION

Scope of Work - Evaluation/Design Team, July 1978.
Reports of team members.
a. Ehrenreich and Ward

b. Scovlin



Scope of Work
for
Tanzania Tsetse Fly Research Review
and
Project Design Teams

A research project utilizing the Sterile Insect Release ‘
method (SIRM) to control tsetse fly was initiated in Tanzania in -
1971-72 and funded by the then Technical Assistance Bureau (TAB)
now Development Support Bureau (DSB) and will expire in early
1979, As such, decisions must be made about future trypanoscmiasis/
tsetse fly control programs for Tanzania and East Africa,

The objective of this review/design team is to provide the
services of technical specialists with knowledge/skills enabling them
to assist USAID/Tanzania in ultimately completing a new, expanded,
tsetse fly control program in Tanzania, The team will be in the
field (Tanzania and Zanzibar Island) o/a July 3, 1978 for a two week
period required to complete the review of the current DSB funded
research project (Research on the Sterility Method for Tsetse Fly
Control) and to provide guidance and counsel to USAID/Tanzania and
the TanGov for the design of future programs in trypanosomiasis/
taetse fly control.

Purpose of Proposed New Tanzanian Activities

The purpose of future Tanzanian programs is to develop
economicslly/environmentally feasible techniques for the control of
tsetse fly in livestock producing areas of Tanzania. The new program
for Tanzania as envisaged by the Africa Bureau consists of three
major activity components:

1. Continued technical and operational support for the de- i d
velopment and field testing of SIRM technology as part of trypan- i ﬁ
omiasis, ‘tsetse fly control/eradication programs in Eastern Africa. i =

2. Assistance to the TanGov in the planning and implementa-
tion 0° the necessary studies/surveys and preplanning activities
prior fio the implementation of field eontrol programs, The proposed
initiel location for this activity is the Island of Zanzibar.

3. Technical and financial assistance to the TanGov for the
implementation of such plans and programs as & second phase of the
proposed project, FPhase 2 and 3 may or may not include SIRM, depend-
ing upon the successful conclusion of the ongoing research/develap-
mental phases at Tanga and the completion of technical, environmental
and economic analysis of the data,
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Background - Tanga Research Project

This research project is based on the SIRM technology devel-
oped in recent years throughout the world for the control/eradication
of a number of insect pest species. Because of its relatively low
reproductive potential and corresponding low population densities,
tsetse fly appeared to te ideally suited to this system of control.
Thus, this project was initiated in Rhodesia in 1963 to investigate
the adaptability of the sterile male technique to Glossina morsitans
in appropriate combination with other methods of reducing the fly
population. The project suffered a series of logistlcal problems
and setbacks until the fly rearing facilities were established at
Tanga in 1972, Physical plant facilities including three insec-
taries, animal sheds and quarantine buildings and the irradiation
complex were completed in 1977.

The research at Tanga was conceived in three phases: 1) to
establish a captive colony of G. morsitans, 2) to expand the colony
so as to produce sufficient numbers of flies for sterilization and
release, and 3) to complete the ecological studies and field oper-
ations for the suppression and/or eradication of G. morsitans in an
area of approximately 260 square km, The projec* is currently in
phase three with releases of sterile flies on the Mkwaja Ranch.

Research since 1972 has focused on routine rearing of flies
which included exverimentation on the handling, sterilizing and trans-
porting of tsetse flies, In addition, ecological studies were
designed to assess the density, dispersion, behavior, fertility and
fecendity of natural fly populations and the disease incidence
among wild and domestic animals.

The primary field site has been the Mkwaja Ranch where an
area of 260 square km, has been utilized for sterile fly release.
A one kilometer wide barrier zone has been built around the experi-
mental areas to interrurt dispersal of the flies. The release of
sterile males follow two or three aerial applications of Endosulfan
designed to reduce the fly populations to & managesble level, The
effectiveness of the overall control program is monitored by periodi-
cally assessing the fertility and density of the target species
G. morsitans and the coinhabiting species which serves as a control,

G. pallipides.

Project Issues

The team must address the problems relating to trypanosomiasis/
tsetse fly control programs in Tanzanis from an immediste and ulti-
mate goal perspective by:

1., Exemining the current status of the SIRM technique as a
component in an environmentally/economica? J feasible integrated

Pest management strategy for the control of tsetse fly.
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2. Considering the ultimate land use/natural resource and
potential envirormental impacts of a massive eradication program
and resulting "+setse free" areas.

STRM and Tsetse Fly Control

The development of cost effective, environmentally sound
technology to control trypsnosomiasis is critical to the develop-
ment of many underpopulated areas of Africa. As such, an integrated
pest management approach should be detailed to include the consider-
ation of various physical, chemical, culturel and/or biological
control practices for the control/eradication of tsetse fly in
Africe and more specifically Tanzsnia. The SIRM is but a component
of such a management scheme and should be considered as such and
evaluated with other techniques or procedures in terms of technical
feasibility and cost effectiveness. Such consideration must be
especially followed if the current project is expanding to Zanzibar
and will include two new species of tsetse fly. It is of the upmost
importance that specific evalusation criteria be developed tec access
the forward progress of the overall project including the SIRM pro-
cedure wherever it is attempted and with all species included.

Assuming a positive review the team should propose necessary
modifications of the present project's activities and the role of the
Tanga facility in carrying out economic and operationally feasible
techniques for trypanosomiasis/tsetse fly control programs at selected
sites in Tanzania including Zanzibar.

Assuming a negative review, the team should examine with
YSAID/Tanzenia and the TanGov possible alternative programs which
would test use the facilities and staff which may be suited for
bilateral funding in support of agricultural and livestock develop-
ment in Tanzania, This would be expected to include continued use
of the laboratory as a vector and disease research facility and, in
general, support for alternative methodologies for trypanosomiasis/
tsetse fly control/eradication programs in Tanzania.

More specific issues to be addressed by the team include:

1. Exemine data from the field release program at Mkwaja
Ranch to determine the overall success or failure of the current
control efforts on G. morsitans.

2. Whether Zanzibar is a suitable location for futher field
testing/application of SIRM technology in Tanzania. If so, what
preliminary surveys/studies are needed?

3. Whether the SIRM is likely to become a component of a
technically, environmentally, and economically viable trypansomiasis/
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tsetse fly control/eradication progran in Africa in general and
Tanzania in particular,

4, The ecological conditions under which SIRM is likely
to become part of field operational programs (i.e. adaptability
of methodology to other species, need for barrier zones, etc.).

5. The need/desirability of maintaining the Tanga facility
as & research facility, a field operational center and training
facility from a regional and national perspective.

6. The capacity/problems of rearing three tsetse fly
species (G. morsitans, pellidipes, and austeni) simultaneously
at Tanga. Would it not be more efficient to rear G. austeni on
Zanzibar?

7. Exemine the mass rearing potentisl of G. pallidipes
and G. austeni both on and off membrane feeding. What is state
of art on the overall viability/competitiveness/behavior of mass
reared sterile males of these species?

8. How much more "research" would be required before
operational programs on these three species could begin? Funding
required? Time table? Equipment/staff/facilities required?

Potential Environmental Impacts and Land Use Plans

Beyond the specific purpose of the current research project
to control/eradicate trypanosomiasis, some higher level consider-
ations must be addressed. As pointed out at the meeting to create
a Tsetse Fly/Trypanosomiasis Control Trask Force in November 1977,
"new lands" freed from tsetse should be carefully studied in terms
of land use inventories and land management priorities, and the
potential environmental impact of ignoring these mansgement consider-
ations, Thus, although integrated control will be necessary to
control tsetse,integrated land use management plans will be neces-
sary to consider watershed protection, habitat protection (i.e.
domestic and wild animal, forest and grazing land, etec.).

A wide ranging debate exists over the importance of opening
new lands by tsetse fly control/eradication. It is a debate over
the costs and benefit. of opening new land to human habitation and
exploitation, Increased production, relief from current land pres-
sures and the positive long term regional changes in land use
patterns must be weighed against the probability of envirommental
degradation, erosion, destruction of wild life and the disruption
of traditional cultures. Thus, in terms of broader land use issues,
the team should:
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1. Assess the need for land use inventories or environ-
mental impact determinations prior to fleld tsetse control programs
to review host gcverrment plans to assure raticnal management of
these sites once cleared,

2. Assess whether AID should provide technical and finan-
cial support for such limited land uses as water shed protection,
habitat and geme protection, forest and grazing reserves as part of
an overall integrated land use management plan. Does the technical
capacity exist to plan and execute envirommentally sound land use
schemes in cleared areas?

3. Assess the feasibility of introducing desired modifica-
tions among social zroups likely to settle in tsetse cleared areas.

L. Assess the relationship of other human and/or livestock
diseases in tsetse cleared areas, especially with regard to opening
the area for settlement (i.e. Fast Coast Fever, Onchocerciasis,
Schistosomiasis, etc.).

5. What are the potential risks to the enviromnment of
tgetse eradication programs? From the eradication method? From
human activities? From domestic animals?

6. Does the TanGov have the capaci-y to manage tsetse fly
control/eradication programs? Bureaucratically? Administratively?
Does it have the trained personnel? Does it appreciate the ultimate
envirommental issues?



A Review of the USAID Tse

sa
and Possible Puture Tsetse F

m (r

By

Dr. John ¥. Ehrenrsich
Dr. Ronald ward

(conducted in Tanzania, Julv 3-.6, 1978)



Objectives ané Statement of Problem - The project szens

appropriate and well caonceived.

personnel Evaluation - The reviewers were particularly im-
pressed with the capability and dedication of the U,S.

/
praoject personnel. We wera amazed to s=e the espré‘de-corp
of the personnel particularly in view of the problams and
hardships of conducting zesearch in Tanzania. Much of the

cradit for this is due %fo Or. Ler Williamson who hkas

o
'<

shown himself to be not onlv a guwod scientist but also

LY

an excellant project leader of both U.S. and Tanzanian

P -

Project Schadule - The project is basically on schadule in

spite of prcblems with facilities, transctortation, and
weather. This is because of the dedicatad gersonnel and
their willingness to worx long hours. Thea project shoulé

accomplish its objectives on time.

Cooveration of Tanzanian Govarnment - Altzough many problems

were encountered in the esarly stages 65 oroject after being
moved to Tanzania, cooperation is improving and is now
gquite good.  For instance the Tanzanian government now

puts about $140,000 into support of the Tanga facility and
program. This has been of invaluable help beyond the

¢ollar value. The project leader, Dr. Williamson is well
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known and respected by ofificials in the Ministry of Agri-
culture and other entites such as the University at Dar es
Salaam as well as the Agricultural College located at

Morogoro, Tanzaaia.

The Ministry of Agriculture is developing a Training In-
stitute at Morogoro in cooperation with the Agricultural
Cdllege. This will be a two-vear ZJip:oma course for
Livestock Field Officers, Tsetse. Dr. Williamson is on
the committee which is £inalizing the curriculum. A

copy of the suggested program is attached. This shows
the long term commitment of the Tanzanian government to
contral of the tsetse flies as vectcors of trypanosomiasié

in cattle.

The review team met with Dr. Maeda, Head of the Livestock
Management Division of the Ministrvy of Agriculture in his
office (previously met him socially in the home of Mr. H. B.
Behrens). Dr. Maeda is supportive cf thes USAID tsetse
project and appreciative of our assistance. He has a

tsetse control officer undér him z2nd anparently they are
cearing up for more of an effort. For instance, they have

a2 prioritized list of provinces in which they would like to
begin control work. They have, in fact, discussed financing

such a national program with World Bank.
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Current Conditicns and Estimate of Overall Success - The

> .

€irst and second phases of the project have been comzpleted
on schedule and third phase 1is zrogressing on schedule
and indications are that this last phase will he com-

pleted at the predicted time of early to =id '1979.

The first phase of constructing mass reaxing facilities
ard development of techniques for mass-colonization i

G. M. morsitans under African conditions, and the

(o)

2C

(8]

n

n

phase of fly colony exgzansion, studies on sterilization

w
-

packaging, release and ecological stucis

nhave btegen com-

|4.
[}

.

olete:.. This was acccmplished in s

'g
(fr
0
i

2 manyv problams

such as %transpcrtation, materials inadectate, countarsar:z

R N &

personrel etc. It is of great credit to the U.S.A.I.D.

n

staff that these phases were completad 1a stits oI thes
prablems. In spite of similar and acdciceoonal weather

problems the third phase 1s progressing naicely.

AZter the .second aerial application of arndosulfan on =he
study site at the ranch at the end of 1977, the stexile
male release program started. At the beginning ol this
program, no G. morsitans were evident on the basis oI
fly-round surveys, but within a few weexs fly counts
approximated 10% of those observed prior to control.

In the period {rom early 1978 through July 10, 1978,
sterile male tsetses have been rsleased twice weekly in

ratios about one to five times the estimated normal nale
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Zlies sampled. The results to data indicate that *the

G. morsitans pooulation has essencially remained at the

10% level for six montis. At the gresent time, thare is
not an indicazion of a downward slope in the tsetse popu-
lation. However, projiact personnel anticipate that this

AN
will occur during the oncoming &a¥ season. The £fact that
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G. morsicans pooulaticns have remained fairly hi on the
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sortion of the study sits whers sterile males ¢ ot

X

i

ara

3

fu
rr
th

released indicates th cme c¢c2ntral 9F G. morsizans has

1y

ean 2

fectec. However, thz questign still remains whether

ty

this degree of supcression is sufficient to reducs the

level of transmission of tryranoscmiasis by G. morsi<tans

among the cattere on the ranch.

It should be cointed out that to overccome these problems

nas had to spend long hours constructinag

n

the US staZf
puildings, repairing vehicles etc. which has reducad
their time for writing publications (note the RAC concern
of  tack of pubnliczations as mentioned in the July 1977

RAC review).

At the present date, it appears that no scientific papers
directly cbncerning'the Tanga project have been publ%shed.
It is strongly recommencad that the U.S. staff be al-
lotted time near the encé of the project specifically to
write publications. Dr. Williamson provided a list of

25 possible publications which could be written based on

-this project.. These are enumerated _ in appendix 1l.



One problem which locms rather large in stoss==< - —

pletion of the third phase is the breakdown == === —==- - §
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This was largely due tc an abnormally higt =z —=— —

(the highest rainfall in 23 years) whizh res-———=— —
vegetation growing up in the barrier and nezz=——— T <

—

i fectiveness of the reinforcing insecticide ss==_"——F -

! Dr. Williamson feels that this ¢an be overczs—ms <~—== —

as they go into the dry season.
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Puture AID Suvoort of Tsetse Fly Progranm

3 A -
> © .. The May, 1977 PID from the Tanzanii progrz= ==—_-= === = 4
L 2 ST s 0 . 1
I.. -\ FY 1979-80 follow-up tsetse fly program suspc===Z =5 ——=
\_ “African Bureau. This seems logical and apzrcz=z:== woT— ==
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.» modifications. Basically, the PID recommends =s==——=== —

a tsetse fly control program on Zanzidar. : _._.:;.';‘.:__'

1. Use of Tanga Facility

. .~ the Tanga facility and training of the countg—z==-— ===-

caoupled with increasing concern of the Tanzz=Zz= =--2== =
" the tsetse fly problem and their increasing c—=—===+ — _

cluding the development of the two-year dizlz—= =—==———=3=

program makes continued use of the Tanga fzc:li=r = —=3—=—

-

option. We would thus recommend: ' A S
; J (a) Use of the Tanga facility for devaizz—=——=2_ s
on adopting advancing technology to Afzizz= o2 “"““’5

-
L
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(e.g.: (1) use of membrane techiique in reafing flies,

(2) more efficient technique of distributing sterile parpae,
(3) more effective fly barrier schemes inclﬁding possible,
use of fire, (4) a base for developing a countrywide

integrated SIRM strategy, and (35) develosment of habitat

management scrategy and techniques.

(¢) Use of Tanga facility to maintain G. M. morsitans

maintensnce colony.
(d) A counterpart training and develorzment base.

The use of tha Tanga facility to develop 2 colony of G.

pallidipes for release at Mxwaja Ranch i1s a cesirable goal but
woulé present greater prnblems than can reasonably be expected

to be overcome and still accomplish the othex, higher priqrity'
objectives. It could become a companent, hcwever, in the

futurs 1if: (a) G. Egllidiaes fearing tachnology develops as
expected in Europe, (b) more efficient rearing techniques are
adopted to African conditions e.g. membrane techniques, (c)
Tanzanian counterparts develored as hoped Zor.,, and (d) sufficient
funds become available. One factor which may bear on the
relavency of this rationale is that the aqwners of the Mkwaja

Ranch are extremely desirous of controlling G. pallidipes and

may bring pressure to-include as control effort in the total

in the total project.

2. Zanzibar Subproject

A possible Zanzibar program would have several factors which
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woul? enhance its chances of success and have cther advantages
for U.S.A.T.D.: 1) it has only one species of tsetse Zlv,
G. aus+eni and rearing techniques for an S.I.R.M. approach are

already worked out for this species, 2} Zan

2]

ibar, being an island
has natsural barriers to reinvasion, 3) there has kean scne
work on the isldnd in the 50s and 60s and four zanzitarians
who worked on these efforts are still there and micht ne available
for work on a new USAID spcnsorad program, 4) the host government
of Zarzipar is very desirious of a control project and would
be supportive. The Minister of Agriculture, Mr. Rashié, anéd the
Head of the Livestock Division, Dr. Cmari Jabba (DVM from U.R.)
- wculéd he very nelpful in such a project, 5) the British Qvarseas
Agancv are currently doing a survey of the island and have a
completa 1:10,00C coverace and will have vecetation mazss as well,
There would, of cocurse, be scme proolams such as scattiared
crop ar=as intermingled with tsetse infested arsas which would
I£ a program is developed it should include prelimiznary
ecological/survey studies which could éetermine whether or
not the project ccntinued. These studies would include an
insect ecology study to determine where and in what densities
the flies are located, during the dry season and during the
" wet season. For irstance if the £flies only occupy certain
vegetation areas during the wet season, control could be timed
to be effected during the dry season which would greatly raduce the
siza of the spray areas. -Also included would ke parasitiology

studies (cattle. blood smears, fly disections etc. to determine



extent of the parasite), spraying studies (to determine type,
amount, timing and spray equipment to use in different vegetative
types and around agricultural crop ar=as) and counterpart
training. This work could take about two yexrs and would
predicate the actual integrated spraying /SIRM.-efforts.

It is recormmended that the parasitolcgical studies be done
by Zanzipbarians from the Livestock Veterinary Division. These
neople would have to be furnished microscopes and other lab

equipment to do the identification of cat:tle trypancsomes.

3

They should also have technical assista

.ce provided by a U.S.
rd

parasitalogist®for frem sixf menths to “one

i

staff in survey techniques and diagonisis.
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the project.

A sociological analysis is currently being done on Zanzibar
by Dalles Browne under contract to USAID Tanzenia. This will
provide information on social impacts of a tsetse eradication
program on local people and social structures as well as
preditions of success of subsecusnt land management effarts.

There should be no adverse enﬁironmental’effects of a tsetse
fly program on Zanzibar. The spray of insecticide would
have to be carefully applied to prevent drift into agricultural
areas but this can be done. On areas where endosulfan is used
the spray is of such low concentration that other insects have
not been shown to be effected. Some would argue that there is
a chance that once the flies have been controlled, the land

czeld be abused. This, or course,.is a possibility but if
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:?ptha: reasoning were followed n&vprogresé would ever be-made,
anywhere.

Once flies were controlled there would be opportunity to
implement management of the land, coantro. undesirable brush,
reseed to forage plants which once occupied much of these areas
and establish an appropriate zrazing system. The Minister of
Agriculture would be capable of doing this with financial and
advisory assistance f£rom FAQO and/or Worlé 3ank.

Zanzibar is gparticularly anxious to have this project started.
They believe that there is up to 80% infection, however, there
is no documentation of this parasitological siudi=s. JThe
Zanzibar gyovernment is also anxious to KHave scmething (any part
of the study) start as soon as possible ané if AID decides to
proceed it is recommended that at least the surveys begin by
October 1, 1978.

The probability of success of the above mentioned possibla
efforts at Tanga and Zanzibar is high. Preplanning and careful
initial surveys will further enhance probabilicy of success.

One item of particular importance to success is the overlazping
of replacement personnel. Realizing the long time it takes to
recruit highly qualified people preliminarvy efforts should

star: immediately. It is also strongly suggested that some

kind of effort (ecological surveys) be startasd as soon as possible
in orédar to retain the advantage of enthusiastic support of the

Zanzibar government which now exists.



Overall Critique of the Tanga Project:

The early delays encountered during the first two years
of the Tanga oroject appeared to be crimarily ones of scientific
managament. Expatriate personnel who are assigned to a remote
area such as Tanga, should have had either prior satisfactory
tropical experience or adequate counseling to insure that they
and their families can core with this environment. If such
crecautions had been taken, the current lavel of progress might
have been achieved two years ago.

The concept of total eradication of a vector spedies is
extremely ambitious, and unless an a:e§ is totally isolated,
may rnever be possible to achieve. Ia the case of.the preasent
vroject, the maintanence of a permanent barrier of 1 km. widch
has been difficult to achieve, especizlly cdue to abnormally high
rainfall which acclerated growth of vegetation. Other rfactors
which may precduce a residual tsetse gfopulation are movement oé
wild host animals animals through the barrier, passace of motox
vehicles bearing tsetse and actual flight through the barrier
by £lies. Thus, even if the confined tsetse,population is
reduced to zero (on the basis of fly-round counts) somé'g-
morsitans may show up due to the above factors and athers not
mentioned.

A more realistic.objective to part III of the study would have
‘been the reduction of G. morsitans populations to such a level

that this species was no longer a factior in the transmission of
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0% cact:le trypanosomiasis (although of course G. pallidipes

wouléd sitll be an important position. Perhaps i€ A.I.D.

haé =ade formal contact with biologists at the University of
Dor-es-Salaam earcly in the project rather than deéending upon
the Mizistry of Agriculture for personne! referrals. 1In

anv ration, college-associated indivicduals are usually a most
important resource in the development of ccunterpart individual:
(an a2xample of this was the development of many highlwv trained

countervarts at the SEATO Medical Research Lakoratory in

r

Thailané through this mechanism of working with universities,

medical schools and a tropical medicine scheol).
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Range and Wildlife Habitat Laboratory
Route 2, Box 2315 La Grande, OR 97850

1500 External Relations August 9, 1978

Tanzanian Tsetse Fly Review Team - July 1978

Dr. Donald S. Ferguson
AFR/DR

This memo transmits my contribution to the above review. It is
in two parts: first, the background paper for land use planning
on Zanzibar which might best be an appendix to the general
recommendations; and secondly, the organization and followup for
a control program on the island.

Please keep me posted on significant developments. If I can be
of further help, let me know.

Sincerely,
evr o Tl
JON M. SKOVLIN

Project Leader

Enclosures
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Dar es Salaam
July 19, 1978

APPENDIX

TSETSE FLY REVIEW TEAM REPORT
Objective - To provide background information on land use and
grazing potential for decision making processes concerning an
exparnded tsetse fly control program in Tanzania.
Purpose - To develop the planning mechanism for implementing a
field control program with special emphasis on Zanzibar Island
(component 3, page 3, Erickson's updated draft memorandum on
"Scope »f work on the tsetse fly review team.").
Scope - This paper reviews the existing situation on Zanzibar
as regards livestock grazing potential in the agricultural setting
with particular reference to further testing of the SIRM technique.
It addresses some of the specific issues raised in the above
document, i,e., page 7, items 2, 3, and 4, and provides additional
information requested by the team coordinator Don Fergusocn,
Area Description
Climate - Monsoonal weather patterns, the small size of Zanzibar
Island (640 square miles), and essentially no landform relief
(maximum elevation 300 feet) combines to produce a humid tropical
climate with little variation. Mean monchly maximum and minimum
temperatures for July, the coldest month, are 20 and 30 degrees

centigrade (30 year average); for December, the warmest month, they
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are 22 and 32 degrees centigrade. Humidity seldom gets below 50%
which presents problems in controlled grassland burning and fodder
conservation practices. Rainfall averages about 60 inches per
year occurring in a bimodal pattern peaking in March (long range
season) and November (short range season). Soue rains occ .r each
month and droughts are infrequent. Patterrs across the island
vary somewhat from the drier southeast (perhaps 45 inches) to

the wetter northeast (perhaps 80 inches). Frequency of cultivatio
and cropping are on a bush rotation (shifting cultivation) that
follows to some extent these meteorological patterns, i.e,, in the
southeast 8 to 10 years and in the northwest 2 to 5 years. Soil
fertility is also partially responsible for this variation in
cropping interval.

Geology and Soils - Soils are derived from limestone ("Kinongo" of
the Wanda variety (low plain) and Maweni variety (stony), from
noncalcarious fertile sediments of "Changa" and from marly or clayey
Talahe material '"Namo" (l)lj). The eastern half of the island
contains a series of low coral ridge arnd valley topography. Soils
overlaying this coral rag relief are shallow and droughty.
Vegetation and,Land Utilization

General Land Types ~ The island might well be separated into north

and south, and east and west areas in terms of land types. The

lj Numbers in parenthesis indicate references cited at end of the

Teport.
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main portion of the island is separated from the southeastern one-
third by a narrow isthmus about 5 miles wide between Chwaka Bay and
Pete Inlet. This land bridge is partially covered by the small
Jazoni Forest. The southeast part of the island is largely bush
covered thicket with perhaps 15-20% of the eastern part in cultivatiom.
The main island is che reverse of this composition, being about 807 |
in intensive cultivation and only about 20-25% on the eastern side
being in bushland thicket. Ezxcept for areas near the forest, the
goutheast portion is mostly fly-free and has cattle concentrations
about Makunduchi and other small villages. Considerable amounts
of charcoal are produced here and this has apparently maintained
the tree overstory to such a reduced state as to have nearly eliminatea
fly habitat. The low heavy thickets could perhaps be partially con-
verted to pastureland with the use of herbicides and a scheme of
grazing with fire in the rotatiom period. Little open natural

pastureland presently exists in this southeastern portion.

The main island also contains an eastern strip of bushland thicket
from the oceam beach inland for about 4 to 5 miles. This is the
second land use division. Geographically, therefore, one can
safely assume that all portions east of a straight line from the
northern most tip to the southern most tip 1s covered with bush
thicket. Portions of this bushland on the main part of the island
have a spotty tree or woodland overstory which probably provides

suitable habitat for tsetse flies.
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Land use - In this less productive area, usage is primarily restictec
to charcoal production, limited grazing, and occasional cultivation.
Probably less than 10% of the land {s uider cultivation at any one
time and the frequency of bush resting between Shamba farming is
8 to 10'years between cropping. s this portion 1s vacant land at
present, more intensive cultivatlon may follow increasing population
prescsures. Water resources of this area appear limited. Surface
and zround water availability of the entire island have been

studied (2).

In the more productive Changa and Wanda soils of the high rainfall
wegtern part, cultivation of some form takes place on about every
other quarter to one-half acre of land. One exception to this
pattérn occurs in the southern part of the main island where some
natural grasslands exist in a rather depleted and overstocked grazing
condition.

Forage Potential - In general, increased cattle sﬁocking is possible
between intensely cultivated Shamba of the western section during the
rested periods between cropping if bush control were practiced as
part of the rétation. Clean farming through hand-cut clearing would
also reduce the fly habitat throughout the Shamba areas. In past
times of cheap labor, plantations were kept bush free (3).
Agriculture - Small plot farmers subsist comfortably on the variety

of crops available, the generally dependable rainfall, and the
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suitable fertile soils of the main island. Little is imported from
the mainland to meet basic needs. Red-meat protein, however, pre-
sents a different sitlation. Although poultry suppluments the fruit
and vegetable diet, meat is in short supply and must be imported.

4,21 Crops - With the exception of cloves, which is a cash crop, no
single fruit or vegetable forms the stable food supply. Most
Shamb&% contain quantities of £ ua} yams, bananas, coconut, paw-
paw, and some form of citrus or other fruit which may include
oranges, lemons, limes, mangos, or pineapple. In certain more
suitable areas, quantities of maze, millet, rice, and sweet potatoes
are grown. Less common but often encountered crops are pigeon peas,
sugar cane, bread fruit, and tobacco.

4.22 Livestock Production and Management - Cattle of the small east
African Zebu variety are tethered daily amongst the Shamba's by
a small plot farmer. Cattle owners may have only two or three head.
This form of husbandry provides perhaps 90Z of beef output of the
island but only about 15% of this reaches population centers,
namely Zanzibar. Cows are milked and male bullocks are normally

consumed in the rural areas at 3 or 4 years of age (550-600 pounds).
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Statistical estimates of cattle grazing on Zanzibar as of 1975 were:

Inventory - 19,000

Private 18,000

GOT 1,000
Marketing

Imports 5,000

(r’—_—giaughter 7,000

:§x; Farm cdnsumption 2,000

Constraints to greater cattle output fall into (a) poor husbandry

practices and (b) lack of additional forage areas for expansion.

Mortality of young stock is estimated at about 407 and is mainly
attributed to tzypanosomiasis. About 25% is attribute o trypano- -
somiasis and the balance (157) is due primarily to tickborne
diseases (4). Drugs for trypanosomiasis, though -mossdss available,

draux o3& Sehuredd
are not administered because of cost and/or lack of sonlaam or

byt cwuens.
knowledge of this diseasex, Dipping, though free, is not practiced
due to poor maintenance of facilities and/or lack of interest. Of
the fourteen dips, six are Government of Tanzanla and in 1973 three
of these were inoperable.
( et meowe) |

Profitabilityﬁof the local Zebu is equivalent to about 250 shillings
per head per year (5). Better grades of Sihawal and Boran cattle

are estimated to return about 450 shillings. Up-grading could

eventually, therefore, increase returns measurably.
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Present retail prices of beef are about 10 shillings per kilogram in
Zanzibar. The availability of government imports, however, sets the
demand private butchers are willing to pay farmers for their animals.
There seems to be little reluctance on the part of the small farmers
to sell cattle as is often the cultural constraint in many African

societies.

‘The availability and price of fish, a preferred protein source, also
effects beef marketing on the island. In terms of diet for the
200,000 some inhabitants on the island, each person would receive
about 10.5 pounds of red meat from beef at present rates of consump-
tion. This figure should be tempered with the possibility that

hume consumption estimates--15%-~is on the conservative side.

Other livestock on Zanzibar include about 10,000 goats, 100 sheep,
and 500 donkeys (6). Goats are kept strictly for meat. Donkeys
\are for riding and packing and sometimes used for pulliﬁg carts;
oxen too are draft animals. Neither beast, however, is used for
plowing or other cultivation practices.

4.23 Livesto;k Facility and Range Production = During the Zanzibar
safari, the writer visited two of the three beef ranches and two
of the three dairy farms. The former were at Tunguu and Wachara;
the latter were Mtoni and Bambi.

4,231 Beef Ranches As stated, the cattle had for unknown reasons

recently been shipped to the mainland; however, the relatively
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poor condition of the rangeland was still evident. Both ranches,
except on small parts of Wachara where forage trails were underway,
hac. obviously been stocked far beyond their grazing capacity
in ‘ecent years. Mr. FilFil, my urstwhile guide and informant,
suggested proper stocking to be approximately 10 acres per beast
per year which I believe to be quite adequate. Yet, most recently
Tunguu ranch was carrying about 700 head on an estimated 18 to 20
thousand acres of bush cleared range. A third beef ranch we drove
through, Mchanaa, looked equally impoverished from signs of a recent
overstocking. Sheep grazing was planned for this ranch.
4.232 Dairy Farms - Mtoni, the central veterinary station, were stocked
with about 30 Jersey cows and some additional young stock. I was
told there was perhaps 75 acres of grazing available hare. Only
with irrigation and fertilizer could one expect to have 3 acres carry
a cow even under ideal conditions--Mtoni has had neither water nor
fertilizer. The cattle at Mtoni, however, looked fit and apparently
were producing well but conception was low. The facilities at

Mtonil were adequate to good.

Bambi dairy farm had poor facilities but better forage conditions;
still it was overstocked at less than 6 acres per beast per year.
Young stock we saw and the cow herd, I am told, are in rather poor
.condition.

4.24 Grazing Capacities - Five range type grazing situations occur on

the Zanzibar: (1) Open plains and valleys along the south coast
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of the main island. From the aerial reconnaissance, these were
heavily trailed by cattle and were presently grazed to a short
stubble of sod-forming grasses. Apparently this is a common-use
grazing ground. Thiy;area properly stocked should carry at least

a beast ro S or 6 acres under good manazement. (2) Bushed grasslands

of the "Miombo" type west of Jazoni Forest. With proper burning and
grazing, this range could be improved without furthe: bush control

to carry perhaps one beast per 6 or 8 acres. (3) Cleared ranching

areas (beef or dairy). Once restored these should carry about one

beast to 8 or 10 acres. (4) The fallow inter-Shamba forage areas

of the west side of the island has perhaps the cheapest potential
for increased-forage production. If these areas were cleared of

bush between cultivation patches, there is good evidence to suggest

that Panicum maximum, guinea grass, would immediately dominate.
These éreas with high rainfall on good red soils should support a
beast for every 2 to 3 acres. Other methods to increase beef output
in the Shamba areas incude making greater use of aftermach from

harvested crops. (5) Bushland thicket areas of the eastside; the last

and maybe most extensivz, but perhaps most expensive opportunity to
increase forage is from treatment of the eastside thickets. The
economic feasibility here, however, is conditioned by the suscept-
ibility of the innumerable bush species to control practices.
Resprouting after the first. herbicide application of tordom, 24D,
245T, or a similar agent, probably means followup treatments of

burning or possibly even respraying.
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4.241 Natural Vegetation and Forage Resources - Zamzibar had been exposed
to the introduction to exotic plants for hundreds of years. Most
crop plant introductions have been agricultural assests. Many
ormamentals have added beauty but some trees and bush exotics have

been detrimental. For example, Leucaena glaca, a medium-sized

bush species has invaded much of the island and produced excellent
habitat for the tsetse fly without adding appreciably to the forage
resource. Similarly, Lantana, a low bush of no value, has spread
throughout the island and o¢cupied space which was probably grassland
originally. The indigenous Jazoni Forest at the islands isthmus is

a multi-layered stand essentially without any understory grasé or
herbage. Evergreen trees reach heights of 70 feet; several iayers

of low-growing trees are also present. Common species are fig trees
(Picus sp.) and cassia (Cassia sp.). Creepers and liana climbers

are common. North and south of this forest are extensive swamps

of mangrove (Rhizophors mucronata) which also occurs extensively

around Chwaka Bay. Screw pine (Pandanus kirkil) 43 a common

inhabitant of the bush thickets along the coastline.

Inland shrub and bush species of the thickets are predominantly
of a sclerophyllous evergreen variety producing 1007 ground cover.
A common invader of the more open Miombo bush type is Mtope Tope

(Annonona crysophylla) which is the most widespread bush species on

the island (7). However, unless the thicket or bushland is over-

topped with a tree canopy layer, it is not suitable habitat for the
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tsetse fly (Clossina austeni). The only acacia to be seen is Acacia

zanziabarica and occasionally a spreading Acacia nilotica. The

limited grasslands occyrring in the south and east are composed of

Digitaria scelarum, Hyparrhenia rufa "Fefe'", Heteropogon contortus,
g

speargrass, Panticum maximum, guinea grass, Pennisetum purpureum,

elephant grass, and Iperata cyliudrica, cotton grass, and Cynodon

dactylon, bermuda grass. Sedge-like Cyperus species are common in

wet areas. Criptograms such as Polypodium scloropendrian or Pteridium

- aquilinum, brachen fern, are common; the latter is often an indicator f
of grassland degradation. Herbaceous plants other than grasses and
grass-like species are innumerable. Some of the more conspicuous
gpecles are Cassia, Aloe species, Indegophers species, Asparagus
species, Grecwvia, Euphorbia, and Ipomea species.

Wildlife - A rather simple wildlife fauna exists on Zanzibar Island;
what birds and mammals might have been present originally presents
interesting speculation. The absence of chorny protective features

on bush species that is common to plants of the mainland suggests

evolution with few large ruminants or herbivores in recent melinia,

Although no spaecial investigation of wildlife was made during the
two half-day safari's, species known to be present are the common

bush pig (Chosropotamus porkus) and several small antelope, the

forest duiker (Cephalophus adersin), the pigmy antelope (Mosotragus

moschatus); a red colobus monkey (Colcius angolinsis) is reported

to occur in the Jazoni Forest, and bush babies (Galagos zanzibaricais)
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are commonly heard in the evenings throughout the island. The
elephant shrew (Elephantulus sp.) is know to be common. Bird species
do not appear to be djverse or especially abundant. Several types
of those observed were rollers and widow birds. Cattle egrets

(Bubulcus ibis) were numerous and one large heron was observed.

English sparrows are common about the villages and towns. The
common black coastal crow is very abundant and is undoubtedly a
menace to other birds. No other scavengers were seen nor were
birds of prey much in evidence. Reptiles include the rock python

(Python sebae), the monitor lizard (Varanus niloticus), and a

small skink-like lizard. Several small tree type frogs also
occurred on the floor of the Jazoni Forest., Subterranean termites,

though present, are not numerous,

Animals formerly reported o ly collected from Zanzibar include:

buffalo, suni, greater flami: parrot, cuckoo, and crocodile (8).
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An Expanded Livestock Development Program Associated with
Tsetse Fly Control on Zanzibar

Preliminary Land Use Capabilities Survey.

Prior to planning a feasibility study for the forage improvement
program that might parallel a tsetse fly eradication project, the potential
for bush conversion on the eastside of the island should be investigated.
If it is determined to move forward with a Zanzibar fly program, the
economic advisability of bush control should proceed immediately. This
investigation could be organized simply by negotiating a contract with
the foremost expert in the field of African bush control. The contract
could specify a report on the efficacy of known herbicides for control
of the major bush species in question. It should also relate the
expected cost factors for the area and what alternative methods could
be recommended.

The expert would need to make a general inventory of composition and
density of bush and trees species on the entire area of the eastside. This
would entail about 2 weeks of field safari (transport provided) and
perhaps two hours of light aircraft flying time at two different periods.
A set of the 1977 M. 0. D. air photography would also be necessary. The
expert would provide his own working tools such as plant keys, collecting
equipment, etc. Perhaps expenses equivalent to one trip to the Cornyndum
Museum or the University of Nairobi would also be required for species

verification, etc.
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This expert should also be requested to investigate the hard bush
clearing problems in the cultivated section of the west side.

The total travel time -and perhaps one weeks time for report pre-
paration will also be needed. In all, prrobably one scientist man-month
and expenses (U.S. $6,500).

To make the best use of the bush control expert's time it would be
advisable to have an agronomist for one to two weeks on the ground to
accompany him in bush control investigations. This latter person could
be under a PASA arrangement and could advise the agency what prospects
existed for followup reseeding or other restoration type range improve-
ment would be most effective. These two persons could provide an
estimate of the cost involved for such a followup complimentary range
improvement project.

It is quite possible that additional control work would be required
after the initial bush control application, especially if controlled
burning were possible. Resprouting is a tough problem with this bush
type. Success of bush control-range restoration assumes absolute control
of livestock grazing through management strategies and grazing and burning
systems.

One of the foremost bush control experts on Africa is:

Dr. Giles W. Ivens, Professor
Massy University, 57 Collingwood Street
Paliaerston North
New Zealand
If the outcome of these pre-investment studies showed promise,

then Stage I of the land use capability survey could proceed. This would
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involve a small team of experts that would investigate existing land
usage and plan an expanded range livestock production program. This
project would parallel the tsetse ecology survey prior to control
operations.
Stage 1 of the feasibility study would involve two operations:
Phase A - Predevelopment Study Time Frame
1. Plant control specialist - herbicides.......¢....1l month.
2. Range ecologist (agronomist)..eeeeceeesssecesssesl/2 month.
Phase B - Implementation(?lanning and Survej)
1. Range conservationist (planner) - plant community
typing and estimates of forage supplies..........l2 months.
2. Range agronomist - forage crops and forage
Preservation...cceeesescsrcescssancssssnsnsessssesd months,
3. Hydro-geologist (water development specialist)...2 months.
4, Range livestock economiSt....ccssvscscserssessssd months.
5. Livestock production husbandry specialist.......l2 months.
In Stage II, the Post-Application Development Phase, perhaps a
Ranching Development and Education (extension) Officer would be necessary
in order to accelerate livestock production opportunities. Their tours

would depend on the effectiveness of the followup program.

Submitted by:

1
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g Joh M. Skovlin Date




APPENDIX K

TANZANIAN GOVERNMENT LETTER OF REQUEST



REQIEST 10 C3AID 7OR ASSISTING
ZAZZIBAR OCVARTIT TN TSE=TEE
AMD STOMDXYS CONTROL AXD
E2ADICATTON P2OJCT
CouvEr ¢+ UNITED HEPUBLIC OF TAIZAITIA
GOV T OF ZANZITARe
* 1Tz op ™E PROJECT ¢+ TSE-ISE AND STONOXYS OGYTOL
. AlD ERADICATICH PROJIGT.
DATE OF ZEQUEST ¢ JANUAEY 1978. ;
PRESTITED BY s+ MINISTRY OF AGAICULIURE DEFLATCRIT

OF VETERLIARY SZRVICES.
US4AID CONTRABUTION 1 S § 291,000 '

COVERMIEUT CONTRIBUTION & T. 3924240

1« IHTRODUCTICN

Zanzibar has tremendous patential for cattls :
development, had it not been for the presence of tmmominul SRy
which is wide spread covering about 360 sqe miles and which a i
interefers with the expansion of livestock industry, and in order ™
tc boost the present cattla population of 16,158 to proporticms.
sulficient to drastically reduce the anmal import of slaughtdr e
stock and eventually to become self suprorting as regards to meat = --.
and dairy products, the blood smeldng ﬂiel which carry thes oy
dissase must De Lredicated. :

Glossina ansteni the only tee~tss fly which tranamits.
the disease is widespread throughout the whole islands of Zanzitar,
its mumbers varying with the suitable of its hobitat. For reasoms
yet not olear the Pemba island id free from tme=tse infectionm,
and it is because of this that the Femba Island has more cattle
population than Zanzibar, though ths latter has a big area, twice
as much .as the formar.

A part from the fact that with tho presence of
trypanocsomiasis in most part of the Zanzibar island cattle
population cannct increase on those areas, the zovernment
incurres a lot of expenses in taking care of the existing small
nunber of cattle in the areas. About 8260 cattls are being kept
in 300 sqe miles infonted are. Out of that number, about 1075
cattls are treated anmally against trypanosomiasis, and about
2655 cattle receive prophylactic treatment for the seme about 2%
of the animals are not reported to Veterinary clinics when they
are infacteds 5% of the treated animals die during tis ocourse of
treatment (in most cases the infocted animal are reported late).

tsvsefconann
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25% of tho cattls, in-calf ones ends wizk abortion due to
this infaction and 2% calved onoa during lactation procuce

low milk

1e
2e

de
4o

Se.

be

on guch areas.

11.. PUIPOSE OF THS FOJECT T0 THa OBJLCTIVES
OF USAID AID P2OGRAICTE,

40 the extent that it is not sufficient for tlair calves.

It is estimated that the loss which trypancsomiasis
csuses to our country to be as followi=

¥adicine (therapeutical = Ssreinl eto,) = 3 15,000
Medicine (Prophlaciic = Frosalt

saporin = § 10,000

Dealth (freated animal 5% of 1075) = 3 9,000
Abortion dus to infectiom = § 6,000
Less milk prodooa due to infection = § 15,000
Infected and not reported = 3 8,000
$ 63,000

Howover, big economical loss is caused hy the fact
that no cattle can be reared in heavily tse-tse infocted areas,
and this make it impossible to establish dairy farro or ranches

USAID has already agreed and approved tho ides
of extending research on tse~tse {lies in the island using
male-gterile toohnique now undertaken at Tangs Tse-tse fesearch

Station, However, in view of our planned liveszock davolopment
programnes the question of msdng practical approach to eradicate
the insects within short period is of paramount importances
Considering that the Island hes naturnl icolation barries and
putting into acapunt that the area involved is not big, upraying
ueing applicable insecticides could possibly produce rapid and
successful resulis. Taus why it is suggosted to set-up TSE-TST

AD STOHOXYS CONTIOL AND ZRADICATION PUCJECT, in the country, with
primary aim of applying both malo-sterile tecimique and Insecticidal
Spraying Method usin: different insectiocides and determine which
ona could be appliod to eradicate the disease, The mothods could
be applied smmltanecusly at differsnt places of reascmallo distances

aparts

The objectives of Inseotiocidal Spraying iathod will bei=

1e
2
3e

to survey and maping the infooted areas,.
to doternine fly - density and populaiion.

to determine effective method of sprayins for
eradication purpose wheatliar asriel or ground
spraying,

LLL Y 3!....
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+ bush pige were immune to T. .Congolense so that they could be got

HETHOD USED.

111,  DESCUPIIOH OF T FiCJ.CT,

The first anti tse~tse and Trypanosonizsis project
was started in 1952 until 1954 'fho ares solected for this
parpose was s 20 sq. miles at & place called Hwers. This work
was ocarried out by clearing of thickets and Ly treating of the
positive cases, This resulted in a yradual decreass in ths
incidence of the disease with a corresponding decline. However,
after 5 years the thiclets regonersted and the incidance of the
disease started to increase,

e L

Setween 1956 and 1959 further investigations were Ol
carried cut of Trypancsomissis in Zansibar, The gut contenits of
sanples of G, Austenl revelasd that the Lush pigs blood formed
about 88% of their meal and from 4his data it was pastulatod that .
bovine Trypanosomiasis could be reduced or even eradicated with
the rednotion in number or complete eradication of tush pigee It e
was suggested that the eradication of wild pigs oould be acomplished T
ty the introduction of Ts Jemias or swine fever, 5L

However it is not known what extent the pigs played
& purt in being a resevior for trypancsomiasise 138 pigs were
killed and examined for irypanosomiasis and only one piy showed
Te Conglense, This investigation was done to see if the Zanzibar

rid of with another species of trypososome, thJ_'i work, Hisever,
did not oout.tnun. % M'_ i

'2!10 ﬁ.ﬂt consideration uf using insecticide to eradicate:
G. Aosteni was started in 1962 when Ure DB, Turner, Tue-itse officer”
from Dar-es=Salaam arrived ig Zanzibar as an adviser to the projecte
¥r. Tarner, was here from 10th to 16th ¥arch in order to study
tse~tse problom and ho made a demonstmmtion of Ingeocticids epray
st Mangapwani where a pilot scheme for the eradication of ts.-tu
may- be carried oute

DESCIUTFIION CF TiD AlTA,

Te pilot schame was carriod out at Mangapwani
Yortheast of Zanzibar Islind between 1] miles north of Zancibar
Citye The thickets which were infected by ths fliss were the Coral
reg thichets and the uncleared cocomut plantatione.

Three fly rounds were demarcated within the ares.
Before spraying, spraying petis were cut at 100 yda intervals.

secss/Bescone
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d Before ths spraying opentiun all the ares l:a-hmm '
, U-o wa Membe to the North and Hyale to the South was imvestigated

The insecticide used was
18% dieldrin, 2% dieddrin was first
waa used, The spreying was done Yy of ;
Wiotoble” and the "Kinkelder®, Each machine uwas used ly a teanm
of three people, 2 sprayers working in fwrng. The thimd person
carried the insecticide from the mixing point. A lacd rover
was used to carry the squipment,

§ﬁ
§

The insecgticids was sprayed on both sidss of each
trace and to the edges of the thicketse All thiockets within
the area sprayoed starting from a clean area to the actual places
where the flies were caught, and the nhole thiciket within the
area whede the disease was known to ooocurs

The insecticide was sprayed from ground lavel to the
high of 3 ft. This is because it was observed that O. Austond
perches on vegetation up to a high of 3 feet above the ground
level. % .

A team of three people uuallq' govers an area of

|;36mpird.w. ‘On using a 2% disldrin ons gallon of disldrex

* covors and areas of 28 acres, uh.i.lc a..3$ dielirin cover an ares -

for ths pregence of fliea and all oe.ttle with.i.n tha. ares wore
exanined for tmmunm:luilc

A bait=ox was used to datuutthna.mtan.tmuu ." &

used on all fly=foundse

The resulis showed that 3% Dieldrin to be very
effective especially on the fly concentration areas, but no -
conolusion was reached because the project had to be closed.
boocanse of shortage of funds and trained personnel to supervise
" the: projocte /

It iz however,. hoped that insectioidal spraying
method could be very effective against tsewtse flies in the
$slend, and thms why it is suggested that a long with
Hale-Sterile technijue, the method should be tried and find out
ita effectiveness and for that purpose Thowtse Zradicgtion
Project' should bo set = up in the countrye

-ouu/ﬁoo.ot
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Spraying Bpipents = § 50,00 3 %
Camping Equipments - §$ 3,000 T eyl
Laboratory Bquipments - §& 12,5000 A H,
4 landrovers = 3 48,000 i : !
1 7 =ton Lorry y - § 20,000 4 E!
10 Vespa Scooters = $ 20,000 1 l
T Pegeut = pick wp with Canvas « § 8,000 1 ¢
1 Water - tank Trailer - 3 9,000
His0. Equipnents -~ 3 6,000 = .
3- . . DSEoTTCIS R R T S
S (2) /i Disldrex 15 % b0 cover : n
“. * 10T Sqe miles at - & 100,000 4
One gallon 15 acres spplication,. : O L ‘
; .(b) Applied drugs < 10,000 ,
! S 2 :
: —
; 4o TRATIIIG : :
g USAID is also requested to provide t
facilities in the following fieldag~ j
1 Vetorinary Surgoom sl { :
1 Extomologist "~ Sz
-10  Tee~tse fiald Assistents (om the job training) ) £
35 fellownhip cn Dntomologye ; i ;
i il
nluo/G.co--o ; ‘
o Y h s Actaston (LG - S e
II i"'“ B ey i
S B it = AT I S R T e s




ZAUSIBAR COVEMGET CONTRIBUMIONS

" Drivers = Te Shse
-Trace = Slashes ety . Te Shag - 118,000.00

Vehicle, - . m_ T S, 126,780.00

-
{
1
|
|
|
|
i -
\
.
-th
- — -
-
s #oaty
-
! -
Lo '

Tse-tse Control Officer = T, Ehs.
Veterinary Asoistents = To Sha,
Labourers (Spraying Services) = T, Sha,

Fnel and Hai.ntamoa ot

To Shae  392,240.00

L0

Sreressssversne ..'I.l..‘.l.....‘.'l...‘.’.ﬁ.ﬂ.

DRe Oude JUNA, .DVM, M.So (1OS) DIP. ToVal ‘(.E:DIE)
‘ Rt mr"mnuarowxcza. s
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DRAFT

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS - PART II

Name of Country: United Republic of Tanzania
Name of Project: Tanzania Tsetge Control
Project Number: 621-0144

Pursuant to Part I, Chapter I, Section 103 of the Foreign Assistance
Act of 1961, as amended, (the "Act") I hereby authorize a Grant to
the United Republic of Tanzania (the 'Cooperating Country') of not
to exceed Five Hundred Thousand United States Dollars ($500,000) to
assist in financing certain foreign exchange and local currency
costs of goods and services required for the project as described

in the following paragraph:

The Project shall consist of two phases. Authorization for only
Phase I is sought herein. The Project will provide in Phase I,
technical assistance, goods training, a laboratory/office facility,
and supporting and operating costs for (a) continued research and
development efforts at the Tanga Tsetse Research Center, (b) a Live-
stock Disease Survey and a Tsetse Distribution Survey on Zanzibar,
(c) building and equipping of a laboratory/office on Zanzibar, (d)
conducting an Environmental Assessment, and (e) determining the
feasibility of a tsetse control program on Zanzibar (hereinafter
referred to as the "Project).

I approve the total level of AID appropriated funding planned for
Phase I of the Project of not to exceed Five Million

United States Dollars ( $5,000,0000 Grant, during the period FY 1980
and FY 1981, including the amount authorized above and additional
increments of Grant funding during such period subject to the avail-
ability of funds and in accordance with AID allotment procedures.

T hereby authorize the initiation of negotiations and execution of
the Project Grant Agreement by the officer to whom such authority
has been delegated in accordance with A,I,D. regulations and Dele-
gations of Anthority, subject to the following terms, together with
such other terms and conditions as A.I.D. may deem appropriate:

A. Source and Origin of Goods and Services

Except for ocean shipping and as provided under paragraph D below,
goods and services financed by AID under the project shall have
their source and origin in the Cooperating Country or in countries
included in ATID Geographic Code 941, except as AID may otherwise



agree in writing. Ocean shipping financed under the Grant shall be
procured in any eligible source country except the Cooperating
Country.

B. Local Currency Costs

The financing of local currency costs related to technical assistance,
travel, vehicle operations and housing in the approximate amount of
One Million United States Dollars ($1,000,000) is hereby
approved.

C. Covenants

The Project Agreement shall contain covenants, providing in sub-
gtance, as follows:

1. The Cooperating Country shall ensure that competent
personnel are assigned in a timely manner to provide
laborers and fill the counterpart positions at Tanga and
on Zanzibar,

2. The Cooperating Country shall covenant to assign U.S.
trained participants to tsetse control activities,

3. The Cooperating Country shall ensure that charter air-
craft have free access to the Zanzibar alrport facilities
and freedom of overflight of the island.

4., The Cooperating Country shall provide approximately
% acre of land on Zanzibar for the construction of the
veterinary office/laboratory facility.

5. The Cooperating Country shall provide financial support
to the Project at a level not less than provided to the
current project activity.

6. The Cooperating Country shall develop a quarantine
plan for Zanzibar Island to be initiated in Phase II to
protect it from reinfestation of tsetse fly from the
Mainland.

D. Notwithstanding paragraph A above and based on the justi-
fication set forth in Appendix H  of the Project Paper, I hereby:

1A, approve a procurement source walver from AID Geo-
graphic Code 000 (U.S, only) to AID Geograpic Code 935
(Free World) forsevermLand-rover type vehicles, and
spare parts at a total approximate cost of $108,000,
and one truck of an approximate cost of $31,500.



1B. certify that exclusion of procurment of above
described vehicles and spare parts from countries
included in Code 935 would seriously impede attain-
ment of U.S. foreign policy objectives and objectives
of the foreign assistance program; and

1c. find that special cirr mstance exist to waive,
and do.hereby waive, the requirements of Section
636 (1) of the Act,

Date Assistant Administrator for Africa

Drafted: USAID/T/CDPO:RMDepp:sm:2/14/79





