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JRIP REPORT

in response to a letter of request from the office of Dr. Cross (enclosed)
the servica: of Dr. Lennox of APHA staff viere secured to participate as Envirormental
Health Specialist as a member of a 5 person team to develop a strategy and several
project docurents pertaining to possible AID assistance to Traditional sector agricul-
ture in the Sudan. The scope of work of the Environmental Health Specialist and

thke team PIO/T are included,

The teum traveled extensivity in Sudan during their 6 week stay (see itinverary).
The Health member's contribution is in the form of an annex to the traditional
agricultura report and as such can be found with the document submited by the

A-srican Technical Assistance Corporation (ATAC).

In this report, only the Health Report (annex) has been included. Details of

the strategy and project documents referred to the annex must be obtained from

Anflee Rollins, AID Sudan desk officer.
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ITINERARY

Sunday , 20 March

Left Galtimore AL 360 15:00
Arrived New York 15:40
Left Mow York PA 002 19:00
Arrived London 07:00

Pontay, 21 March
Mide appointments to see:
Professor Nelson, Christopher Draper, London School of
Tropical Medicine and Dr. Hunter-Jones and Dr. Dafalla of
€C.0.P.R
Tuesday, 22 March
Kept appointments (Above)
Nelson - About Sahel Documentation
Draper - Marburg virus in Sudan
Hunter-Jones - Vector Control in Sudan
Dafalla - Bilharziasis in Sudan

Left London BA 19:35

Vednesday, 23 March
Arrived Khartoum 08:35
Visited Ministry of Health
Attended Planning session with other team members and Sudanese Counterparts
at Ministry of Agriculture.
Thursday, 24 March
With Team members visited various Agriculture Officials.
Discussed long range plans with Sadik Rasheed - Institute for Developient.

Picked up maps at Survey Department.



Friday, 25 March

Mat with Team memboers to develop Itinerary and Scope of Hork.

Saturday, 26 March

Left ¥hartoum 10:15%
Arrivesd 1 Obied 11:20

ot with Agricultural Staff of Morthern kordofan Province to discuss
arca problems and plan itinerary.

Vistted 2 villages North of E1 Obied in Goz Sand area - interviewed
villagers.

Sunday, 27 March
Traveled to Om Ramad Village on Clay Soils South of E1 Obied, inspected
facilities and interviewed villagers.

llonday, 28 larch
M2t with staff of Provincial Hospital E1 Obied.
Inspected markets and local water supply.

Travaled to reservoir to cbserve construction and inspect for snails.

Tuesday, 29 March

Traveled by road from E1 Obied to Kadugli (Provincial Capitol of Southern
Kordofan)

Visited the market at Dill’ng.
Met with Agriculture Officials of Southern Korofan at Kadugli

Hednesday, 30 March

Met with Commissioner of Agriculture and his staff to discuss program.
Traveled to Abu Sonoon village in Nuba Mountains to see cottan scheme.

Visited veterinary innoculation center at Lake Kalack.



Thursday, 31 March
Interviewed Or. Osman Bashir, Director of Provincfal Hospital at Kadugli.

treting with Minister of Veterinary Services.

Friday, 1 April
Traveled by air taxi to Nyala’Provincial-Headquarters of Southern Darfur,

Maating with Deputy Commissioner and staff to plan program.

‘Saturdyy, 2 April

Traveled to Gedid Ras E1 Fil (an oasis in the Making) discussed health
problems with villagers.

<unday, 2 April

Traveled to Kaz and Neyertete,.interviewed village and Rural Council members-
Jebel Marra Area.

Monday, 4 April

Traveled to 2 small villages in Jebel Marra, Golo and Guildo, interviewad
farmars and health officials.

Tuesday, 5 April

Visited experi~ental farm at Neyertete, returned to Nyala.

Discussed proposals with Commissioner of Agriculture.

Wednesday, 6 April

Traveled by air taxi to Khartoum.

Thursday, 7 April

Left Khartoum 12:05
Arrived Juba 13:30

Meeting with Agriculture staff for Southern Region to plan program.

tet with Alan Williams of IVS



Friday 8 Aprll
visited Provincial Hospital and interviewed Personnel

Visited Experimental Farm in Juba Area

Saturday 9 April

Traveled by car to Palotekd Experimental externsion farm

Sunday 10 April
Traveled by air taxi to experimental farm at Bor

Returned to Juba Via Sud

Fonday 11 April
Traveled by air taxi to Rumbek interviewed Health Personnel at A.C.R.0.S.S.
Traveled by air taxi to Maridi
Interviewed Health Inspector at HOSpifal
Traveled by air taxi to N'Zara
Toured coffee Plantation and oil palm scheme
Tuseday 12 April
Toured Processing Plants (coffee oil and cotton) at N'Zara
Traveled by air taxi to Amadi and intervieved A.C.R.0.S.S. personnel
Traveled by air taxi to Juba met with agriculture officials concerning
6 yrs plan
Nednesday 13 April
Meeting wifh Minister of Agriculture meeting with WHO officials

Thursday 14 April

Further discussions with WHO personnel left Juba, Sudan air 13:20 arrived
Khartoum 16:30



Fridsy 15 Aprid

Planning Report and strategy with tcam

Saturdys 15 April
Visited Census Office and extracted figures for use in report

Discussed 2 proposals for Health Programs in the South With Alan Williams

Sunday 17 April
Second visit to Census office
Visited Survey Office for map materials

Redso parsonnel arrived and had meeting with team about pids

Monday 18 April
Hith redso personnel planned writing schedule and discussed overall strategy
paper

Tuesday 19 April

Received proposals from Alan Williams visited Dr. Idres of the Ministry of
h~alth

Team discussed the Northern Kordofan project

Wednesday 20 April

Writing report

Thursday 21 April
Writing report

Discussion of Health Aspects of Strategy

Friday 22 April

Discussed Health Aspects of Lakes Province Proposal with Redso personnel

Report writing



Friday 8 Apri)
visited Provincial Hospital and interviewed Personnel

Visited Expericental Farm in Juba Areca

Saturday 9 Aoril

Traveled by car to Paloteki Experimental externsion farm

Sunda; 10 April
Traveled by air taxi to experimental varm at Bor

Returned to Juba Via Sud

‘onday 11 April
Traveled by air taxi to Rumbek interviewed Health Personnel at A.C.R.0.S.S.
Traveled by air taxi to Maridi
Interviewed Health Inspector at Hospital
Traveled by air taxi to N'Zara
Toured coffee Plantation and oil palm scheme
Tuseday 12 April
Toured Processing Plants (coffee oil and cotton) at N'Zara
Traveled by air taxi to Amadi and interviewed A.C.R.0.5.S. personnel
Traveled by air taxi to Juba met with agriculture officials concerning

6 yrs plan

Wednesday 13 April
Meeting with Minister of Agriculture meeting with WHO officials

Thursday 14 April

Further discussions with WHO personnel left Juba, Sudan air 13:20 arrived
Khartoum 16:30
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Friday 15 April

Pianning Report and strategy with team

Saturday 15 April
Visited Census Office and extracted figures for use in report

Discussad 2 proposals for Health Programs in the South With Alan Williams

Sunday 17 April
Second visit to Census office
Visited Survey Office for map materials

Pedso personnel arrived and had meeting with team about pids

Monday 13 April
With redsc personnel planned writing schedule and discussed overall strategy
paper

Tuesday 19 April

Received proposals from Alan Williams visited Dr. Idres of the Ministry of
Health

Team discussed the Northern Kordofan project

Wednesday 20 April

Writing report

Thursday 21 April
Writing report

Discussion of Health Aspects of Strategy

Friday 22 April

Discussed Health Aspects of Lakes Province Proposal with Redso personnel

Regart writing



Saturday 23 April

Report writing

Sunday 24 April

Finished Introduction and Provincial Health Profiles

Monday 25 April
Visited M.A. Amin-Public Health Lab discussed Schistosomniasis control in Gezira

Reviewed Sudan Collection at Medical School Library

Tuesday 26 April
Finished Reviewing material at Library
Visited personnel at Dept. of Cormunity Medicine University of Khartoum

Discussion with Dr. R. Abdulah concern, Leishmaniasis, lalaria and Filariasis
in Sudan

Wodnesday 27 April
Discussion with Abu Gassim Safeldin about potable water resourse Develop.

Discussion with Catholic Relief services personnel about Nutrition programs
in Suden

Thursday 28 April
Visit to Nutrition personnel UNIV of Khartoum
Received draft of Blue Nile and Lakes province projects. Started writing

impact statements

Friday 29 April
Discussion with WHO team members lcoking into sanitation in Sudan
Finished Lakes Project Impact Paper

Left Khartoum SD 118 22:30

Saturday 30 April
Arrived London 07:20



Sunday 1 May
Left London PA 101 1100, arrived New York 13:35
Left Mew York AL 471 16:20, arrive Baltimore 17:15



ARNYX

IDENAZIONS 171 SI'7% _DEVELOPLTNT

INTRODUCTION

Preoelininery estinztoes by the Department of Btatictico, based
upon the liational Census of 1973, heve indicnted that more than
80s of the populetion of the Democratie Pepudlic of Sudan can dbe
categorized e5 eithor rurrl or nomadic. The najority of these
indi{vi{cduals, vho arc catinated to numder more than 12 million,
depend upon agriculture, pastorslism or some combination Of both
for thelir livelihooad.

Diverniiy fn the socio-cultural nckeup of these people,
aboence of relieble nll-veother transportation, leck of skille 4
renpover end o shortage of econonic resources have Inhibited
the efforte of the Natfional Government to deliver many nceded
services to reny scegnents of this poouletion. Nowhere
hes Lhis Qicparity been moro-evident than In the area of health.

In 1ts precent 6 yecar plen the GOS hos designeted treditional
rector apriculture es e priority aree for improvement. Similarly,
the Ministry of iHealth in it's liationel Health'Progrnm 1977/78
1983/8k hus nade n najor commitment to improving the health
gtrlus of the country's rural population. The central mechan-
isn for Yringing about this improvement in the new Primary Health
Cure Fropren. The rcalization of thesc two objectives (improve-

rient of trcditionel occtor egriculture and primary health care
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for rural populations) hen great potential for improving the
health and nutr'tional ntatus as vell en the quality of life
foirr tlhe rurnl ogriculturists of Sudan.

“he Prioary Health Curc Progrem, doveloped by the Sudnanese
vith assistance from WHO haes been called the most practical, well
desipned and {mpleaentable plan yet proposcd for a developing country.
¥ov ian {to pre-implenentetion phase, the plan calls for
éolivering village oricented health care to et least 80% of the
rural and ronadic populations of the Sudan by nia-198L4. 8ince
the clenents of the plan us vell av its objectives are consis-
tent with AID's own policies for improving the Qquality of 1life
of rurel populations the wvriter uwrpes puogcescive AId teans,
pertfoulerly Lthose responsibdble for heclth to confer with
Eudnnene Henplth Officinls concerning avenues of coouperative
cctivity to assist in pccorplishing this worthwhile objective.

Tho preccat USAID teon orgenirzed under the $itle "Progrenm
end Suvoport (Suden: Wraditional Agriculturc)" has been given
the task of ussisting the GOS in ite efforts to inprove
procucstivity and lend uce prectices of tho farncrs and pastor-
alicts enguaged in vhat ic¢ knovn genericelly ac traditionel)l sec-
tor cyriculture.

The developnent of eny responsible stretegy for assinting
traditionnl scctor agriculture nust include careful consider-
etion of its clements for their possible inpacts both positive

end negetive upon the health of its bveneficiories. Tovard that
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ecd, each of the plans propoacd by the tean hno been exanined
for tuch heulth iopacts.

~“he tears has propoacd a varioty of npﬁronchos to annist
trallstonel mpgriculture in wvidely different gcographical ereas
of thn country. FEach plan hao o set of inputs that heve been
adrptod to neet the needs of the geographical area in questlon.
Biallarly, cach geograprical aren has 1t own set of health
problecs that are more or less unique. Therefore, a format for
dlocusaing henlth impacts has been nelccted that wvill pernit
secprrete cnalyais of each propocedd intervention.

4 henlth profile hes been assernbled for each geographical
erea in which the Lcan propobed to develop & progran. These
prof{les, buosed upon review of aveiladle documents, visits to
the proposcd project arcas and intervievs wlth warea residentse
end henlth officianle, have been used to assess the proposed
inpuis of the tean's plan for potentinl health impects. Each
of the proffles addrenscd the existinpg conditions of the ares
with regerd to:

- The evelladbility of preventive and curative health
scrvices.

-~ The prevanlence and/or incidence of_ende:ic diseases.
Particularly those associated with gegricultural
activitics.

- The nutritionel status of the population.
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- Tho presonce of voctofuxor potontial vectors of
disenne.
- Yhe avallebility of poteble vater and existing
cothodsn of sewvage disposul:
The finnl scction is a discussion of the Project Iinputs
vith regerd to the henlth situetion of ench erce and suggestions
for rininizing potervtial negative impacts ac well eos naxinizing

poaitive onesn.



HEALTR PROFILES

A. Yorthern Kordsfun Province

1. Avellnbidity of Henlth 8ervicen

7he Budan Burcau of Statiotics projects that by 198%
the rural populutions of the province vill appicach 877,000
end ontineten that there will bde 243,000 Nomads at that time.
In koeping vith the objectives of the nevw Prinary Heelth Care
Prograc, 101 prinary hcalth ceure units vill be set up to pro-
vide heelth services for the rurel populetion. This is in
addition to the 41 dispensaries and B84 dressing steations now
in exintence. Primery henlth care services for the noradic
scegnent of the populetion w111 be provicded by a nomad conrnun-
i1y health worker (1 per 1500 pop.) seleccted by the clan for
treining end will nmove with the group. Fe will serve using
existine health cervices es points of referrul end drug
suprly.

At the present tine the rural end nomedic populetions are
gerved by Al dispenssaries and 8% dressing statlons loceted,
primarily, in villages of 1000 or morec that have permanent
wvoter supplies, schools end o wvall estzdlished community"
styructure. Snaller, lesu well esteblished comnunitlies must
obtein services by . traveling to the services in nmuch the same
manner thet they obtein vater. ornndle populations have eccess
to healih services only vhen thelr routes earry themn close to
thesc seme scrvices. The rural health fecilities contain no
beds, ore ttaffed by nurses (3 yr aiplome) or medicel nssist-

entc (nurse vith 2 yrs of specialized treining) end often
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have en inedequate nupply of nedicineo. Tholir function in
to adninicter sinple trcatuents and refer cases to the 10
hent® conters or T hosiltals located in the urdan ercas of the
Province. 1n neny rurel villeges, there may dbe found n villep-
clcevife (u renfdent of the village who has received one year of
training).

The heelth centers (10) end hospitels (7) located entirely
{n urbac settlcments (communities of 5000 or more) heve physi-
clans, wedical specislists and a totel of 1,023 beds. The
Provincinl Houpital at E1 Obied is & vell-steffed facility
vith en intern program end treining progroms for nurses,
nedicanl assistents and village nidvives. The herlth centers
63 wvell as the hospitals provide pre-natel and neonatal cere,
imnuuization services, laborstory services, family planning
edvice (on recoguest) and supervise the activities of the rural
facilities.

2. Encdenic Disecase Problemg

Ao in most cections of the country, nmalaria (P.

frlciparum) is the primary endemic disease problen. A nmajor

couse of infant rortality, melaria rates as high as 5000/
100,000 populetion have been reported for Kordofer Province
vithin the lect 10 years. These . figures reflect only
reportced ceses cnd euthorities estinate that the actual
prevelence is much higher. While incidence ic highest in

the wet ceason., June - October, endemnicity is considered



-1-

to be percnlal. Lo evidence of chloroguing resintunce hao
boen oboerved to date. The thor veetor in the erea,
Aropheles _Exwblae | 4a a vigorous specics vith fev prefcrences
for brecding erean, Personucl at EL Obied Hoopital Plan &
rongnrch progran on the bdiononics of naleria vectors in the
crea.

Bchiovtozoriecis hacmatobium is repértcd to be highly
prevalent emong echool mge children in lloxrth Kordofen. Good
results arc seen with Antimorials and Anmbilhar dut
reinfectica rates ere high., Lacking few peren{al streams,
incicence 19 highest éduring the reiny seecson. Metrifonate has
not bdbeen used by the hospltal perndnnel.

biarrheal diseases of all types constitu;e
a mejor problen in the erea. Few facilities have the tcchuical
cepabilities to dintinguieh between ctiologlenl agents but
1n 197k, the Province of Kordofan (conbdbining what are now
north snd South Kordofan) reported 77,982 cases of gestroenteritis
in children attending all hculfh feeilities. The only Province
reporting a lerger nunber of cases ves Blue Nile,

Duberculosis is concidere@ to be e severe problen in
Kordofan with L1234 yeportcd cases 1In 1974. Believed to be
coscocinted with the éonsumption o? unpnstu;ized nilk, patientg
of all uget prescnt with pulnonery, tone, glenduler and milliary
sycptons. Bhortege of BCG is sited ss the mnajor constraint

to mounting a campeign of intervention. The destruction of



teborculous cova 18 not comaonly precticed due to the leck
of govornaent funds with vhich to pay conpennation to pustor-
elicts. Bruccllonlo it oubnpected to exict dbut facilitics for
Gefinitive ¢lugnonin are not locelly available.

Repatitin 1o comron in the provice and suspected by
loecel authoritics to be rssoclfnted with primary liver carcinoma.
A tudy into this erssociction is undervay.

Other Cioscases aposociuted directly or'indircctly vith
ngricultural or pestorel pursuits such es hookvorn, filariasis,

hydntid dlsensc and trypenosonmiesis ere either not present

or of ninor concevrn.

3. DKutritionel Stntus

Pietery imbelances resulting from high carhohydrate,
lov protein intake ere common as ~ arc deficlenciles in vitamins
C end members of thke B complex. While femine does not exist
61,541 cases of melnutrition and cremia were reported for
Fordofen in 1974 end kweshiorkor : and marasmu$ ere comnnonly
geen. Mulnutrition in considered to be the leanding cause of
denth in cehildren lesc than 5 years of age.

. Density of vectors of discesc

Yhere is Little evidence ot eny qoncerted effort to
control disecrc vectors in the rural arees of North Kordbfﬁn.
The abcence of ypernmanent water, waste or otherwise limits the
breeding secson of root vectert 40 the reiny ccason. The
porcninl persistaonce of meleric in the nréu is due prinarily

to the resoursceful brecding hedits of Anophelen~gmﬂﬁae, tho
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nejor rosquito vector. Speciments of Bulinusn truncatus

recovercd fronm t.o reservolr vent of F) B Obled duriup the
dry teaznon verce not found to be infectcd vith cchictoconesn.
But this vater resource is strictly protccted cgainst use by
bunens or rninale. Tlack flies and tsoetse flies arc not
Ynovn in the arca.

5. Poteble Vater and Bewvare Dinposal

#ith tho ecxcepti on of El1 Obied vhich has a reser-
volr snd c pipe dorrne wveter delivery system, vater for hunan
end nalral use is drawn by hand from deep hand'dug yells,
challov vellso dug in weddies or punped fron voreholes during
the ¢ry secpson, The conrplete ebsence of guineca worn inthe
erce indicates that there is 1ittle if any dcpendance upon
ctep wello, Thin iso not the case in areas of South Kordofen
vhere this disewsc in prevalent, The extremely limited nuuber
of wotering points necessitates the éarrying of vater in tins,
goet elfns end donkey carts to remnote areas thus creeting
concitionns for secondery contenination end recsuliing in the
high incidence of cnteric diseanse, particularly during the dry season.

Vhere soil type permits, hafirs, oxr wvater yards have been
dug to stere quantities of sur@ace water. Hafirs are tradi-
tionelly prolected ageinst direct urc by maen end aninals by

tenciny, the water belng drawn by bucket of pump from a’

reerdy well connected to the hafir by undezground pipes.



Many unprotected, natueal hafirs exist hovever, thet
often dry up in the dry ccanson but arc the najor source of
echirtovoninads trensmisuion and nosaunito dreeding during
the rainy scason. There Ju no tredition of using huran feces
("Uight Soll") on fertilizer but washing after defecntion
pré:oten the spead of fecally borne disepsc vhen the water

source is a netural body of water.

B. SBouthern Darfux

1. Availalflity of llenlth Services

At the present time the Brovince of Southern Darfur has
6 hospl-.nls (lWlh beds) 3 health centers, 26 dicpenseries,

28 dresasing etetions end T p;blic health offices to serve a
populatlion estinuted to be in excess of 850,000 ebout 90% of
vhich is either rural or nonrnudic. The G0S plens to have 1ho
edditionel facilities (dicpensaries and primary heplth care
units) in service by 1984, In eddition, the prinery health
carce progrem will train 197 ronads to be Nomad Community
Healtl: vorkoers.

Within proposed projeect arca, on the western slopes
of Jebel Murra there are fcw health facilities. A TO bed
'hospital et Zalingel 35 the only pbrsician staffed facility
vithin the erca. The torget area, vithin the Kongel River
vatersned has no hcalth facility ct 2ll. The nearest unit
ig o 2-pman aispensery et Guildo niles avay. The lergest

conaunity in the Koagei vetershed iz Golo Village vwhich along
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vith 13 £atcllito villegen forms the Golo Rural Council.
RBosidents arc avare that the renoto location end sensonable
frpeacible roads hevo bcén renponnible for their inability to
gocurc health ns well en other services. At present no menbers
of thelr cozrunity have been sclected for training in the
Prinary Hecalth Care FProgran,

2. Eaodenic Disense Probdlens

The lergpest sivgle endenic disease problem is malaria
due to Plesrodiun falclparuam The area of Golo has been
classiflied o holoendenic and perennisl tranumigsion 18 known
to occur in meny villrnges of Jebel liarre. Statistics for the
vhole of Darfur Province heve indiceted e rate of 8082 cases/
00,000 populetion for 19Th. BReceause of fnaccurate report-
ine however, the nctual rate ic probably much higher. It
is cecond only to Blue Nile Province (1089h/100,000) in this
recerd.

Intestinal and urinary schistosomiasis are’
rnovn to Lec cndewic in the Jebel Marre. In & survey by
Dr. Mutanacd Ahned Anin of the Faculty of Medicine University
of ¥Yh-rtoum in 1972, infecte snails vere recoved from the
irrigcation canals of the Farm at Eyertete. The conditions
for trensninssion of schictosomlasis were clessificd h as
"erave" by that toan. The writer recovered several cpceccimens

of Pulinus nnd Biomphilaria on the recent vigit to lNyertete

but no evidonce of infecction was found. The sanple, hovever,
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vith 13 gatellite villages forms the Golo Rural Council.
Renidents arc evare that the renoto location end seasonable
irpessible ronds have been reaponsible for thelr inability to
pecusre health as well ecu other services. At prescnt no menbers
of thelr comnunity have been selected for training in the
Prinnry Yealth Care Progran.

2. Endenic Disense Problenn

The lergest sirngle endenic diseanse problem is malarias
duc tu Plrsrodiun falciparuzm “he area of Golo has dbeen
classified cs holoendenic and perennial trensmission is known
to occur in nany villnges of Jcbel Morre. Statistics for the
vhole of Darfur Province heve indicated ; rnte of B062 cases/
300,000 populetion for 197h. Beccuse of inaccurate report-
ine however, the ¢ tual rate iz probadbly much bhigher. It
is cececond only to Blue File Province (10694/100,000) in this
regerd.

Intestinal and urinary schistosomiasis are’
rnovn to be endemic in the Jebel Harre. In e survey by
Dr. Mutamad Ahmed Amin of the Faeculty of Medicine University
of ¥hertoum in 1972, infecte snails vere recoved from the
irrigation canals of the Fern et Xyertete. The conditions

for trensmisrion of schistosonlanis were clascificd % as

"erave" by thut teen. The writer recovered several specimens

of Tulinus nnd Bionphilaris on the recent vioit to lNyertete

but no evidoence of infecction vwas found. The sample, hovever,



ves euall., Heporto of Schintosominoino canes nt 7Zalinzi Roopitel

fndlsate that tho urinary form (8. Mnrmntobiun) is nore

prevalent and constitutes about 90/ of the total. ﬁcturnecs
from the Cezlyn are frequently infccted and conotitute o
renervolr of fnfection to be trunosmitted to the local sneils.
Onchocerxciesio (riva*blindncnd) has been reported fron
the Jebel Marra arca but has been consicered to be on the
decline by M.M.Obeirew, M.D. 1973, The reasons slted for the
declins were 1) low parasite denaities in the population,

2) the chort life span of Simulium damnosuxn (the bdlackfly

host), 3) meterorological factors and h) the soclel end eco-
nozlc behavior of the populetion. The land-fell of the Jebel
Aycee is esteep end the potentinl for blackfly brecding seens
favoreble. Mateon ¢4, al. noted thisc in l967>und sugceoted
tuet the erca hos potential for Onchocerclasis transrission
end nhould be monitored for this eventuality. Decline in the
pereunial ctreen flovw way be e factor in checking the nunder
of vectors in the ares. A VHO survey of the erea in 1970 by
Avderson et.al. did not consider tke risk of increased trans-
rission to be great.

Chronic diseases such as tuberculosis, leprosy and
leiskmaniasic occur in the areca but are not considered to be
wajor problems. Occasional outbreaks‘or relapsing fever, typhoid and
typhoid and cervebrospinal meninglitis have occurred in epidemic

proportions in the past,



3. Mutpitionsl Ftntun
In the Jebel Marran area, & vide varicty of fruits

end vegeterdles aro grovn fncluding oranges, nengos, Guave,
lemons, tonrtoen, potaton, ond sugny cane. Tho staple crain
{o =tllet end cow'o milk 1o available. It is likely that ir
nutritional dcficiencicu arc present they are due to reduced
congunpition in dbad yeers rather than to quelitative shortages.
One notrdle axception 16 o pernistant probdlenm vith endenic
goiter. A survey conducted by Ali Kembal M.Sc., Univ. of
Khaertou: (thenis) fdentified the cauce as sirzple fodine
deficiency. It vas noted in the recent vi{it, gea selt vhich
contalns fodiue 1s not es8 rendily aveiladle in the markets of
Jebrl Merra ao it fs in the merkets of Kns-ofbwglla.

L. Dennity_of Veetors of Diseanc

As mentsoned in en earlier section, ralaria is endemic
and pereaniael In the Jebel Marre eree. The najor vector Is

Anophcles gambiae  put there cre severasl sccondary vectors

present. llo Tsetse have been reported. Phlcbotorus clydel

has been rcported by Kirk & Lewls %o be the vector of
Leishmantesis in The arec. Tho lov density of Sinmulium
Jdcmnosyn in Jebel Merra in somevwhot mystifing considering
the scenlingly suitaedle hebitat enmong the mountain streans.
An spparent autocanthous case of bancroftian filuriusis with
pcsocisted elephantissis in Zelingl in 19Tk suggests that o
sultadle vcctor mosquito rmey be precent but no survey hap

boen conducted for this purpose (Abdalls et.cl. 197h).
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Bnalle of the genuo Bulluus” end Fiopphiluria are presont

but thelr nunbern are linited by fbelmrhm1c¢hyingtm of tha?
gtyeaus. There erc no vector control prograuns in the area.

5. Potable Weter ené Scvepe Disvoral

In Jebel Marra, vater for drinkirng 1is obtnined fronm
vater courscs. In ereat such as Colo where streans ecre not
pereanial, hend-dug nhalloyv wells supply thece necds during
the d¢ry censon. Water is stored, for ram11§ use, in earthen
crocha which are asudbject to sone degrece ot sechdnry conter: »
incidon.

"here ic no fornel méthod for hurazu weste disposnl
ond nost cefocation 15 perforned in "+he Bush". As in most
oiler evers of tho country clecnsing vith wvater folloving
defeeation io custaounyy. Moot individuels are aware of the
rinks of wusier bornre discased and carry water with then to
the defecation pite rether than to sclect sites for defecation
cloce to vweier courses.' Little control is cxérciscd over

the retivitics of children hovcvex.

C. Lekes Province:

1. Avellabvility of Heelth Services

fhore is some aifficulty in ecaendbling Information
about Lalcs Province. This 3¢ in pert becamuse the province
ves newly formed in 1976 plong with the other subdivisions of

the Southern Region. Besiely, Lekes Province was created by
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the rubdlvinion of Dahr El On=zal Province. Ao most of the
stutlsticas for the roglon appear under the old dcsignation,
they vill be so expresned in this report. Precliminery
enotianten from the 1973 cennus place the population of Eahr

¥l Cennl ot 1,397,000, In 1975 the vhole of Bahr El Gazal

kad 107 henlth care facllitics ineluding ) provincial hospitel
(at You), 6 Dictrict hospitals, 1 health center, 23 daispen-
cary and 76 dressing ctations. No rural hospitals are included
vithin the province. On an aorce connparison end assuning the
population to be cvenly distributed, one coulad cétimate the
populetion of lLakes to be eround 500,000.

The Prinery licalth Cere Progren calls for the construction
of 256 prinary health cere units and 43 aispensaries in the
vhole of Bahr El Gazel epproximately 1/3 of vhich should be
vithin Leales Province.

In the area of Rumbec & unit of the African Cornittee
for tha Rehabllitation of Southern Sudan (ACROSS) was visited.
In acdition to their educetional function, they are presently
opereting & series of clinics in the evea. Sore of the
pervices bcing provided by the group erc distribution. of
redicines, vaccinstion vwhen materiels are aveiladle, end o
pobile clinic. Vorking with the Regionel Hoopitel in Runmbec
this group provides veluable services to the large population
of Dinka pastoralistc that constitute the major inhebitants

of the marca.
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2. !ancnic Dinmmo__l’_roblg_rﬂ

Ko inforration cuuld be found coacevning epideniological
curveys conducted in the Rumbee aren but Vs, Erilka ¥Waser. sa
nures vish ACROSS, waus avallable to prov}dc gome inforration.

An in other placen, malignant Tertien Melaria (P, EEEZ
gin&;5§~) vas i{denti*led es a major prodlen. Of prrt.culer
conpcern to the ACROSS group was an elarring prevalence of
tubereculosls perticulerly among Dinke childron. It is believed
to Ve prinerily of bhovine origin as the Dinke consume quantities
of 111¥ from theilr cows vhich are not tested b;t belicved to
be widdly infected. Bruccllosin iz also thought to Ve present.
But eéiarnostic fecillities are not avallable. Seasonal wvater
chortapges {1 the arca are blared for a bimaincidmme~oﬁ
dyrentery end cnterice dlseeses of ell tyres es well aos
hepatitis,

Phe heanlith of children wvaw said to be paerticularly bad
vith Otitis, Bilharzia, Pneumonie, Measles, TB, Tetanus end
fersonnl cutbreaks of cerebrospinel Meningitis during the dry
geevon. NG guess could be made at the infant nortality rete
but it was conecidercd to be extremely high.

Hurtan trypenosonials 1s rare in the are but oncho-
cerciesis with attendant blindness Is common es 3c trachema.
Guircea worm appecars focally. Relapsing fever is common

cnong the herdera but it is not kpovn locally whether it is

louse or ticl: borne,
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D. Mluo iiile Provingn:

1. Aveflability of lienlth Service

The prelininery figures from the 1973 census plecc the
population of Bluc MNile Province at 969,474 which i5 about
6.53 of the totel population of Sudan. About Th7 of its
inhsabitants cre cGassified as rural and 11% ere nomnés. There
ere prosently 3 facilities (health centers or rursal hospitals)
vloh are ctaffed by physiciens, 35 rurel dispensaries (steffed
by Medlcel Assistants or nurses) and 138 dressing stetions
{(vith nurses or dressers). It ie planued by 1984 to upgrede
1) dispenseries to meet the specificetions »f the Prinery
Heelth Care Progrem and to bupplement tﬁen with 5 new facilities.
Tho existing 136 dr;nsing gtntions will be modified, upgraded
end staffcd ws primary heelth care units. A'building frozram
wvill be launched to bring the total number of PHCU's to 200.

During the recent visit to Sudan, the writer d4id not
travel to Blue llile Province and therefore cannot offer any
firsthend informetion about the current status of the exinting
heolth facilities.

2. IYndenic Disease Prodblems

Thie National Kealth Program 1977/78 - 1983/8h in
reviewing the statlinstics for the last 10 yecers with regard to
the 2 prevalence of enderlc diseases, lists Blue Nile first for
roleria pantroenteritis mnd tuberculosis. It should be.noted
hovover thet until 1974 the highly mechanized agricultural area

¥uown at Cezira vwas part of the. Province. The vicinity of
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Abu Goral, vhero the teen conccutrgted ite effortc i85 an arean
of high nalaria endennicity, as well as for Schistoconansio
Hnerntoblur and Schintonomienic Mansoni., While considerebdle
unecertoiaty currounds the cxnct node oé trancniaosion, the
arcen has cxpericuced several severe outbreaks of viscereal
leishz=anteuln,

Intenos transmiosion of Onchocerciesis ia'known
to occur in the upper Rlue lile with attendant modules and

blicdness. In en erea just to the south of Adbu Genal

i one of 3 known focl of Bancroftian fileriesis in Sudap.
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3. MNutrftional Status

1t {5 on the subject of nutrition, that the writer fecls most dia-
alvantaged in providing information about the Elue Nile Project area.

The area in question, vhile located near the river, depends primarily
on rain-fed agriculture. The traditional farmers are engaged in the
cult{vation of sorghum which constitutes their stable diet.

Supplementary proteln from fish tnk;u from the Nile has potential,
at least, for ralsing their intake above most comparable rain-fed agri-
cultural coarunities in the Western reglon. Sowme vegetables are grown
locally but the exact nutritional status of the residents will be known
only after a comprehensive survey has been conducted.

4, Density of Vectors of Disease

Anophcles pambize and A, funestus have been identified as the two

najor malaria vectors in Blue Nile. Several specics ot Aedes mosquitoes
occur locally and were associated with a particularly severe outbreak of
yellow fever in 195Y. South of Damazin, Culex pipiens has been associa-
ted with the transmission of Bancroftian filarias with conconmitent
elephantiasis.

Fast flowing waters below the Roselres Dau provide an excellent

breeding ground for Simuliuc damnosum. This fucus has been studied by

WHO and has been recommended as a site tor a control program.

Loth Gulinus and Biomphalaria snails abound in the Nile and its

tributaries and are responsible for a high transmission of intestinal
and urinary schistosomiasis.
Scveral specles of Phlebotomus occur in the area and Kala Azar

occurs in sporadic outbrcaks. The vector-host relationship has not been
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con? {rmed however and pmany authorfties belicve that the natural mode ot
futection ray be by mechaniecal transmission from biting flies such as
Storoxys and Tabanus.

5. Fotable Vater aud Sewage Digposal

\tuch ot the water consumed in the areca is carricd directly from
the Nile. The vessels used to transport and store drinking water are
vulnerable to contamination and are often breeding sites for nosquitoes.

Scre Haffrs have been constructed in the area to collect surface
water. While many ot the Hatirs arc protected from anirmals and hunan
coatanination by fences, there are many in which the fences are In a
poor state of repair and are probably subject to a large risk of con-
tanination.

There is no evidence of any sewage disposal system oX any formal

pethod for discarding or using human waste.



-22~

SUMMARY /KD _RECOMMENDATIONS

The ALD traditforal agriculture team has, at present, developed pro-
joct proposals for three of the tour provinces reviewed in the preccding
gection., The proposalu are quite difterent in their design end reflect
the tean's professfonal Judgement with regard to each arca's special
problezs. This Annex will not attempt to review or summarize the pro-
posals. The reader is referred to the proposals themselves for details.
Vithin cach proposal, however, several actions or inputs appear that have
potential for producing health-related impacts, both positive and negative,

In this final section, each project has been discussed with reterence
to these possibilitlies and insofar as possible, suggestions have been
pade for each activity identified as to ways in which positive impacts
ray be raxinfzed and negative iwpacts reduced to a minimum, Activities
that have been considered as having little or no impact upon health
directly have not been included.

Conversely, where a possible impact has been identified that 1s not
directly related to the project design or proposed activities but to some
area-specific health need or hazard, it has been addressed as a compli-~
mentary proposal. No attempt has been made to quantify these proposals
in terns of relative risk, personnel required or financial expenditures.
They are simply suggestions of a qualitative nature for consideration

during the planning process.

A. Lakes Province

This propesal calls for the establishment of an Agricultural Train-
ing Center in which rural agriculturists and pastoralists vill be brought

together to receive training, services and cormoditiles for improving
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thelr productivity and ntondard of living.

An {apliclt outcoze that hopefully will be rcalized ia an overall
fmprovement in nutritional status. 1t is recognized that all ot the
progran's funputs are {ntcended to promote that objective so no positive
fupacts that are direct objectives of the program have been included.

1. Jmaigration of Tralnees

The progren calls for bringing traditional farmers and/or pas-
toralists together at the training center for largely field-oriented
traivfing. Within the area that these potential trainees presently reside
there are wany endemic discases. The asscwbliﬁg of people tougether under
nev and unfamiliar conditlons carries a risk of transmission of comuni-
cable diseases such as tuberculosis, influenza and enteric infections.

Risks of promoting outbreaks of infections of this type may be
reduced by selecting persons from the same area and having the same life-
style tor partlcipation at any one point in tine. This will reduce the
possibility that susceptible, non-immure individuals will be brought
into contact with a disease with which they have had no experience. An
alternative approach is to have each trainee examined by the local health
authorities to insure that they are not infected with a communicable
discase. These authorities would then undertake trcatment or referral of
that person as provided tor in the guidelives established by the Ministry
of Health.

2. Housing of Trainees

It the trainees are to remain at the center in residence, it is
contingent on the program to provide tor acceptable quarters or accommo-—
dotions that will include: sprayiung of the living area to insure absence

of insect vectors; provision of a water seal latrine; showers; safe
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drinking vater; and clothes washing facilities.

3. Provinion ot Vehicles

It {s recognized that the intreduction of trucks, bicycles and
rotorcycles carries a risk of accidents 1f proper instruction is not under-
trh:en in their use,

A less obvlious possipility of a positive nature would be to provide
cupplles and evacuocion services for ;Ae local health facility, perhaps,
in return for the health screening and treatment inputs suggested under
itex one.

4., Provislon ot Grain Mills and Flour Milling Services

In additlon to providing a source of flour processing for improved
nutrition, such a tacility could be developed as a r.idus for many commun-
ity and health related activities such as naternal and child health, edu-
cation and izmunization programs. This {s particularly attractive in
light of the fact that women are traditionally rcspohsiblc for producing
the flour. The female segment of the population is often ditficult to
reach by more conventional means.

%he introduction ot enteric disease problems by unsanitary operation
of the nill is a possible negative outcome vhich can be obviated by pro-
viding proper houvsing for the mill and monitoring of the operation and
naintenance of the equipment.

5. Sale and Distribution of Improved Sced

This activity is aimed ét improved preduction primarily of sorghum,
As such, its impact should be positive provided: the seed has been tested
jn the area it will be used,.and 1f the product is consumed and not sold
corpletely. If seed tor non-consumable cash crops .are made available, it

must not be at the cxpemse of subsistence crops. The same responsibility
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applice to providing markets for crops. Feople must not be encouraged
by an attractlve market proupect to fgnorc subsistence crops. Even 1f
cash protits are increased, the dtfficultics ot transport in the pro-
vince night reduce the possibilities of buylng food at any cost.

6. Ioproved Utflization of Shea Nut OL1

This 1s viewed primarily as a likely positive impact due to the
nutritional energy represented by increased avaflability of a now reduced
vegetable oil., The nutritional value of shea nut oil relative to other
alternatives (ground nut, cotton seed) are not known to the writer. 1f
this {5 a question in the rninds of others, the biochemists at the Uni-
versity of Khartoum mlight be willing to undertake & study to resolve the
question.

7. Anthropological Survey

This would secen a likely vehicle with wvhich to learn more about
the ciets, food preferences, drinking water sources, health related
habits and alternstive sources of medical care of the beneficiaries. It
would seem appropriate to expand this survey to include nutrition, sani-
tetion and disense.

8. Inspection of land

This activity is to be undertaken with regard to site selection
for the center. It would be advisable to include the advice of an
authority on vector biology to insure that the site is not placed In the
vicinity of a hazardous ares, l.e., a black fly breeding site or schisto-

gomiasis infested stream.

9, FEducational Program for Jmproved Iivestock Management

Since arca residents are not particularly intercsted in selling

cattle for slaughter, it must be assumed that the major thrust will be
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toward frproved ntlk productfon. The Health Profile for lLakes Province
pap touched on Lovina Tuberculosin as a serfous source of human digease.
The prograa should include wvarnings concerning this hazard end secek
wvaya to fatroduce acceptadble nethods of sinple pasturlzation or steri-
lizatlon technfques for milk.
Additionally, the herders should be futrocuced to appropriate con-~

trol methods for cattle pests, f.e., Stomoxys/Callitroga and ticks not

only for husbandry reasons but for control of Zoonotlc infection.

10. Compliuentary Proprams

One of the nost pressing problems of area residents is the
lack of potable vater. The center would be a likely place to atteampt
to develop appropriate and replicable methods for storage of water and/
or water harvesting.

The Ministry ot Health and its supporting institutfons have consider-
eble capability in performing human health and nutrition surveys. - It
wvould be quite useful to find some avenue of collaboration with them,
perhaps using the center as a base, to £f111 in our understanding of the
current status of this much neglected area.

The USAID Health Team scheduled to visit Sudan later in the year

would be well advised to address this issve.

B. Llue Nile Province

The project planned for Blue Nile Province emphasized providing
mechanized farming equipment, marketing services, information extcnsion
and a credit syster to improve the production and quality of life for
traditional farmers in the Southern District of the Province. The major

inputs will be directed toward the production of fooud crops such as
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rorgiun, vhich fo the staple graln of the population as oppused to non-
food canh cropa. Onec wvust assuce that the favrer's own nceds for food
vill be uet tirst before consideration will be given to worketing. Pro-
viding this assunption is true, the program will have potential for
inproving the nutritfonal status of the population. Very little informa-
tion exists regarding the present nutritional status of people in this
arca. This question will be dealt with at the end of this scction under
conplimentary prograws,

with regard to the health related impacts of the proposed projects
fuputs, a few possibilitles can be discussed.

1. land Clearing

This activity would be undertaken in the inifial stages of the
project and would be essential to an agricultural prograwm involving
peckanizetion. The destructifon of obstacles on the land would poten-
tfally be bepeficial for any vector control project where spraying 1s
fnvolved. This is true not only for agricultural pests but for vectoxs
of huxman dicease,

As stoted in the Health Profile, this area has a large problcﬁ with
onchocercinsls and malaria, periodic epidemics of Lelshmaniasis and a
significant problem with Fancroftian filiariasis. Clearing of brush and
obstructions would ircrease the ctfectiveness of controlling adult black
flics, rosquitoes and sand flies, particulaxly if aerial spraying was
enployed.

The reservoir of Leishmaniasis 1s believed to be a rodent in this
arca. While this suspicion has not been confirmed, some risk would be
involved if rodent habitats were disturbed during the cleaxring process

pacticularly if the population of sand flies was high at the time. It
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vould reen prudent to undertrke a eprayfug progrom just prior to the land
clearing operation. Sccondary benefitns would result in the elinination
of pestc that could feed on the persons engaged in the clearing activity,
1.e., black tlfes, ticks and cntlic flies. (It has been suspected by
gone fuvestipators that cattle flies such as Stenoxys and Tabanus may

pechanfcally transedt vinceral Leishmaniasisc in the Sudan.)

2. Introduction of Tractors and Farm Machinery

This juput is consldered to be curcial to the success of the pro-
ject and 1f it results iIn fmproved production of food crops its health
benetits are otvious. Onc, less obvious, positive impqct would be to
provide a neans of transporting potable water to the more renote areas of
the projact. VWater from the Rile and lafirs is presently used for this
purpcse, but the means of transporting it (goat skins, petroltins) offer
rany opporturfties for sccondary contamination and no doubt contribute
siguificently to this large awount of diarrheal disease in Bluc Nile Pro-
vince. 1f water wagens were provided, the tractors could be used to
trancport water to the areas of need. There is no necd for an elaborate
special purpese container but it must be assured that the vessels employed
arc narked to be used for potable water only. Considerable risk would
result {rom using drums alternately for petrol and insecticides. The
positive impact of this input could be maxirized by developing suitable
enclosed water storage tacilities in the areas of use, (It would be
advisable to consider complimentary fnustallation of water seal latrines
and showers at the sites selected for these proposed water storage units.)

Possible negative aspects of introducing modern farm machinery into
this area would include increased risk ot serious traumatic injury. .Some

residents of the Abu Gemal areca claim to be experfenced tractor operators
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havlug recefved tralntng fu the mechanfzed schezes of the Gezira. This
clalz slould not be allowed to Influence the program director to any
exteat, Properly supervieed trafufng courses fucluding satety should be
goven to all participants at all levels,
1t {6 doubtful ff the Jocal health cere tacilitles have ever seen,
let alone been prepared to deal with, traumatlc injuries of the magnitude
that can be caused by a disc harrow or‘other wachinery. It is essential
that the Jocal pedlcal personnel be given special training (not simply
alerted) to deal with thesce eventualities.
3. Upupreding of Local Dry Veather Road
The oaly health implications of this activity appear to be posi-
tive ones. They vould fnclude access to health care, facilitated trans-
port out in the event ot medical evacuation, possible route for introduc-
tfon of supplementary foods, drugs, and vater.
3. Buildinp of Windbreaks
Althouch the proposed purpose of this activity is to prevent ero-
sion, it would scen advisable to comsider using fruit trees for this
purpose, While it has not been established that a fruit deficit cxists

in this area, 1t would not be counter-productive to consider this possi-

bility.

4. Complinantary Prograws
Convc?sations with nutrition authorities in Khartoum indicate
that there is a considerable lack of information about the nutritional
status of the residents of the southern section of Blue Nile Province.
¥hile this is certainly true about many other areas of the Sudanm, it
scers that the possibility of using nutritional status as an indirect

indicator of improvement of the well being of a population engaged in_
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eubatatence agrlculture should be explored. The Minintry of Health and
other agencies within thelr sphere have had considerable experience in
contucting nutritfeunal surveys in Khartown, Upper Nile, UCezira, and Jebel
Marra. 1hke pousibility of participation of these experienced technicinnsg
fn surveys of this as well as the other project areas outlined in this
report would seen worthy of consideration. It night be possible to in-
clude a wider survey Including vectors'of discase and endemic disease
evaluation of the type proposed for the Rahad and Jongell Schemes by the
Ministry of Health.

In couversations with Ministry of Health, nutrition and endenic
discase personacl in Khartoum, Interest was expressed in cooperative
gsurveys of the proposed AID project areas. Perhaps this possibility
could be explored within the scope ot work for the AID Hcalth Team sche-

duled to go to Sudan later this year.

C. Xorthern Kovdofzn Provinee

The project proposed by the AID traditional sector agriculture team
for North Kordofan Province has an extremely complex set of inputs that
are aived at preserving the arca's very freglle enviroament while improv-
ing its agricultural) output (particularly of subsistence tood crops).

The project has a large experimental cczponent in its early phase,
the outcome of which will play an important role in determining the
nature ot the inputs that will be required in the later phases.

Once these essential activities have been identified, it will be
vital to zddress cach one with rcgard to it's positive and negative
potential for atfecting health. The initial inputs, however, are mainly

directed toward establishing a research-oriented center that will strive
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to [ind methodologles to accorplich the objectives that are worthy of
replicatfon and extenalon.

The health needs of the project like the goal directed inputs will
huve to evolve with the project,

In this scection, the cctivities that have been examined for health
ixpacts arc those neceusary for establishing the center and some that
upgoar to be {nevitable, regardless ot the outcome ot the experiments.

The writer urges that a health consultant be given an opportunity

to address potentfal impacts of each new approach prior to it's adoption.

1. Juportation of Susceptible Non-Immunes

The largest, single input Initially will be the services of a
large stali of expatriate speclalists for an extended period of time,
Most of the fupacts examined so far have been related to the health of
beneficlary populations, In this case, however, some mechznism for pro-
tecting the staff must be found if the project is to attract the scien-
tific talent it needs.

The counstructlon of a health unit on the grounds of the center would
secern appreprlate, Tt would be difficult to justify the services of a
ptysician for this unit, There is a good possibility that a nurse could
te found that could see to the needs of the expatriate staff as well as
the needs of the workers and Sudanese counterparts. The writer is par-
.ticularly partial to recruiting a team for this purpose, i.e., an expatri-
ate scientist marrled to a qualified nurse. The likelihood of finding
this-comhiuation is greater than one might suspect.

2, Relocation of Villzgers and/or Villapes

This problen is not unrelated to the first one. Even though the

migration enticipated will be away from the project arca, the possibility
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of 1noving people into arcas that have unfamiliar discases should be
regarded with caution. On the other side of the coig, one of the socio-
logicel tactors that has potential for Inducing people to relocate is
that the new site can provide the people with services that they are
presently without.

Toward that end, the establishment ot health and educational services
at the new site prior to relocation can be an zdded incentive to accom—
plish the objective. The assistance of the Ministry of Health is essen-
tial in this matter, as they have responsibility for placing primary
health care units, It is concelvable that the project could assist in
the relocation by providing bulldings for health units in the areas slated

for relocation.

3. Introduction of Vehicles
Beside the vaious risk associated with vehicular accidents, the
presence of vchicles has the possibility of providing a positive impact
by tacilitating the distribution of medical supplies, potable water and
personnel vhere needed throughout the project area and it's beneficiaries,

4., Development of New Water Points

The judicious placement of new sources of water will be a crucial
comporent of the agricultural program. The opportunity for simultaneous
- development of safe drinking water supplies should not be lost. The
technique employed will undoubtedly involve the drilling of new bore holes
and where the soil characteristics permit, Hafirs. The Hafir constitutes
a legitimate traditlonal technique tor surface water harvesting that can
provide water of high quality but only if protected from direct use by
people and animals. The fencing of Hafirs as outlined in the Health Pro-

file Section can be quite effective, One of the major sources of
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Schictosomfasis in Northern Kordofan has been identified as the unpro-
tcctchanir. In arcas where the soil is too porous to use llaktirs,
alternate methods of water storage, l.e., stand pipes, should be con~
sidered to provide quantities of safe drinking water. The usc ol water
storage stand pipes provides a method of scparating human drinking water
supplies from those used for watering animals. (A cowmon practice which
should be discouraged.) The concommitant introduction of adequate
sanitary tacilities .(water seal latrines, showers and.clothers vashing
facilities) is a possibility which should not be overlooked.

3, Complimentary Programs

As with the other areas visited by the agricultural team,.it
was found that very litile information exists with regard to the nutri-
tional status of the reéidents of Northern Kordofan. Local health
autlovitics view this paucity of informatios as serious. Reports of mal-
nutrition and vitamin deficiencles are common,

It would be of signiticant value to have survey type information
about the nutritional status of the residents (particularly as a guide
for program planning). Authorities in the Ministry of Health share this
concern and would be glad to undertake a study in the project area. It
is recommended that the members of the AID Health Team explore this

possibility during thelr visit later this year.
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