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US 0llm -th.$ 	 - 2.07 

~ popiaton-( o it 97Y 24.3 million 

Labor Foroe (Bet.'1970) 11.2 million. 

Population Orowth Rato 2.5 peroont 

Per Oapita ODP (1970) ]3th.$ 168 

Food Price Index (1970) InAddis Ababa (1963-100) 156 

Main Agricultural Uxports Coffee, hideo, oilsoeds 
and pulses 

Main Agricultural Importo iWheaty cottony milk 
and tea& 

Aricultural Exporto (1970) 
Value 1:th.1 268 million 
Percent of Total 119rohandis Uxportod 96 percent 

Agricultural Imports (1970) 
* 	 Value RSth.$ 40 million 

Percent of Total Morohandise Imported 9.4 percent 

Total grioultural Zand 04 million hootare 

Total Number of ParWma (But.) 4 million 

Total Area 122,2 million bootaros 

ONIMI? TABLD 

1 millimeter (M) - 0.039 inohos 

1 motor (w) *39.37 inches 
1 kilorptor (1a) - 0.62 niles 

1 hootaro (hot) 2.471 Acres 
1 qur kilometer (k2 * 0,306 aquare, miles 
I meatric ton a 2,205 pounds (1000 kg) 
I quintal (qq) w.100 kip 

2 O" 	 a 0hoae (aox~inl) 
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P AR T I 

0ENMALEPORT 

INTRODhYOTION
 

Ethiopia io~a constitutional hoz'eiitary monarohy located on tho 
northeast coast of Afr'ica between latitudes 40 and 180 Forth and 
longitudon 330 and 480 last, Irt is boundod on the northeast by the 
Rod Sea and the Jronoh Territory of the Afars and Iseas; on tha oaot 
and southeast by the Somali Republic; on the south and southwest by 
Kenya; and on the west and northwest by tho Republio or Sudan* .The 
total area of the country is approximately 1,166,000 squaro kilo-. 
motors.#ad hiha 

The heart of adi - ihdeotdtbeadkona 
the Ethiopian Platoau, covering more than half of the country's area, 
with peak elovations exceeding 4,5~00 mters. The platoau. issplit 
diagonally from northeast to southwest by the Groat Rift Valloy. 
The majority of the population (estimated at 24.3 million in 1970). 
live and farm in those highlands. The northorn and eastern odges of 
the plateau arc marked by abrupt escarpment. wicih drop 1, 500 motors 
or more to the hot, arid coastal plains. To the west, the edge falls 
more gradually to broad, nearly uninhabitod somi-tropioal savannah 
grass plains along the frontier with the Sudan. In the south and 
southwest, the highlands give way to semiarid dosortie savannah 
towards Lake Rudolf, Kenya 'ind Somalia. 

Thoeconomy of Ethiopia is hoavily dopondont upon the earning of 
the agricultural soetor and islikely to continue to be so inthe 
future.* Recent apioultursl sec tor analyses hava indicated that 
growth rates anticipated in the first three five-year development 
plans have net been realised and, in spito.of current effortsto 
increase crop yields through oxperimontatiesi and extension# popula-. 
tion increases continue to exceed the rate of agricultural growth#
The Interminietorial Uub-Comittee, under tho leadership of the, Plan­
ning and Programming Department of the Ministry of Agrioulturo
(M~/00, In 1972 condluc ted a reconnaissanoo survey of the Southwest 
Region of Ethiopia to identify undordeveloped and largely unsettled 
areas whose apparent economic potential deservd sore attention in 
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attractive agrioulturall and livestook invoetmont benefits and, at 
name time, provide large tracts or govornmont owned lands forF"the 

tral plta and Rift Valley ares.
 

Authority ad SooDo 

The pro-foasibility work comprising Phaco I of the South oat 
Development Studios, wan undertaken pursuant to the terms of Contraot 
No. AID/afr-C-1070 botween the United Staten ipartmont of Otato, 
Agonoy for International Dovelopmont, and tho Oontraotor, Tippottae­
Abbett-No~arthy-Stratton# effoctively dated Juno 10, 1974. As origi­
nally constitutodt the profeacibility studios wore designed to inoludo 
five potontial agricultural development arorne whioh wero among a 
larger group of aroaa previously investigatod in the 1972 rooonnais­
sanco survoy by the Intorministoria1 Sub-Oomittoo. The "Ol1ijootivrns" 
stated inthe Contraot aro as foilowua 

"Th@ primary obaootiva of this Contract infor Oontraotor 
to datermino from review of five geographica areas in* 
Southwestern Ithiopia, tho two areas most suited for further 
study in torus of suitability for rosottlomont and agri-:
oultural devolopment. The condary objootivo is the ros-

A+ finemont of Ox4sting General++ + + ++ . . a + + ++ro + ... + + .. .+ .....
Guidolinos into workable 
scope of work for the two arasa solootod."1 

lbe "Soopo of Work" stated in the Oontraot is an followui: 
"I. ContrAotorp as Phase Ipwill rovi w und study frob 

the standpoint of determining suItsbilit~e for resettlomotit 
and agricultural development tho followirta five geographim.
Cal arasa in Southwestorn Bthiopiat 

a. the Z3dolo-Hots Road area,

b. tho Gino Valloy in Oau Oofat 
0. the Gambols area inIllubabori
 
do thu Gagan Valley inOomu Gofa, =nd
 
o. the Kuoho-Monoma Valley areas in Oomu Gofa Province *a 

16/bhotly afte owcmmonssent of field and office studios, tho Intor­
ministerial Oommttos of the 120 raquostod tiwr Contractor to deluto 
theoo areas to provant pcosiblo duplication of effort or conflict 
with another dovolopment studY being pleuuiod tharal this roquost
Was concurred With by the UUAID Mission nnd tho areas wer* accord-,
igly delstod from Phase Z studios.
41-2
 



2# The above five areas will be ranked by Contraotor 
as to lelt.stability forrose nt/devclopmont'in torma of 
the potential economic and social onof±eatvaryingivost­
__._ a and atato the nc presfive aroea indioathod : 
have diffiront noologoaland land uso a fpoots tho follow-
Ing 	will be invoetigated: iio oldiouesi 

a. 	 land capability survey wihwudicuesi 
and water oonservation, forotry protection and 
exploitation; 

b, 	irr'igation possibilities; o 
o. 	 settlemont; and 

___ .mn 0co prepare ___r~simtso 	 xpoo et n-. .d. 	road dovelopment. 

3. In order to facilitate comparison among the fivoare a­
and to soloot the two areao for a moro comprohensiv. study
and projoot preparation under Phase II, tho following tdsks 
will bo oarriod out in the five designatod areasi 

as 	 the projoct aroas will be domarotod more olos6ly ­

b. 	 indioato the numbor and presnt condition at tho 
would be bneficiaries or 

o.proparo proforma estimates on oxpootd cost and 
benofits and indicato preliminary financial and 
intioal economic rates of roturn ands 

d. 	mak a comparative analysis of tho ootnomi op
finanoial and social data to aiA policy makro in 
making a decision on the ideation of the area 
for the Phase 11 study. 

4. As the final stop of Phasot Contraotor shall develop 
a scop- of work for Phaaoe based on its findings frod the 
survey and study of Phaseoo I and uni. thofollowing as goneral
guidelinoso 

a. 	 the zocommendation of dufinithvo production prdo­
tioos, including the usc of inputs for all relevant 
coroill V4lse and speoialty aropp;

b. 	 tbe recommondation for prosent, and future utilfta­
tion of all forest produots :d rosourcs;

0,* 	an col oial overview of tho effoct that davol'op­
mont andfer sottlement projoota may havo on th 
int-rrolation of plant and ani.ma life in tho.i
environsentl 

d. tho Preparation of detailed trannportation plana
and finonmial coat stimate. rtoooenazy to aocoomo. 
date project development takinC into consideration

the 	Plans of the Imprial Highway Authority and-tho 
propooed Rural Road AmalnictrAtion;

0,* analyse the prosent role of livoctook in the 
solvotod areas and prepare detailed Plans indicat­
ing the future position of livoctock in the pro-.
posed development and/er settlemt prejeate; 

f.prepure settlement plans fer tho two selvcted 
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fo existing ls 
idontif onstraints the nveysemuiripaoe on 

-44 future dovelopmont and/or settlmount pnojots;
ho roommond detailed marketing ao tom ei.oo 

handling and traneportation faoilities, for malor 
solootod orops; 

g. -analy th teniro systems and 

i. analyze ourrent domostio and ntornational dema d 
for tho orops and present judgments vis-a-vis tho
 
likely impaot of incremental production on prices;
and. 

J. ooilate and present on each solootod area all of 
the abovo information in a oomprohonsive dooumont 
that will provide an analytical baso upon whioh to

dovolop viable projoets in tho tolooted areassor
 

Desoription and Lootion of Pro6eot Areas
 

Presented on Figure I-i, Gonoral Loation Map, are ths gonoral 

looations of the aroas under investigation. More detailed projeot 

looations will be shown for the individual areas under the appro­

priato headings in the text of this report. Two of the areas lie 
mainly within Ilubabor Provinou and two within Gemu Gofa Provinoo 

both in the Southwost Region. Until rooontly, this soetion of tho 

oountry, though belioved to havo a high potontial for agrioultural 

produotionp hue boon largoly ovorlookod in dovolopment planning, 

The provinoo of Oemu Gofa is in the extromo south bordering 

with Kenya. Tho Orio River, one of the major souroes of Lake Rudolf 

and one of tho longost rivers in Ethiopia, marko the northorn idn 

westorn provinoial boundaries. The provino of'Sidamo borders to 

tho East. The total land area is taken to be approximately 39q0 

aquaro kilomotors with an estimated population of 990,000. Tho bulk 

of the inhabitants are oonoontratod in the overpopulated highland 

portions of Oomu and Gofa Arajan. In the lower Sagan and Omn River 
baoine, the population density has boon estimated at throe por square 

kilomeotor. 

Two projootm havo boon identified %n4 atudiod in the oparsoly 

Populatod southorn portion of thia Province. ApproximatolY 40 kilo­
mtors north of th Sagan Rivor Dolta at Lake Chow Bahir, tho Oalan 

Dulel River oontluonces with the Sagan aftor flowing through a vallny 
ranging in width from four to 16 kilometers and soma 60 kilometern 
in length. Existing studies and aerial observations indicate the 

si~Buitability of thorns lands for resettlement based on irrigatod . 

1­
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agrioulture andposin ldootroll stoorazinlg. For pro ­ii u 


foaibilitypurpoost some 25t00 hetares oonidorod for
0ro 


farmland soflmont and up to 5,00hootaroa for livotook.
 

The w stern odgo of Gof Awraja bordor on thoe Omo Riveor. 

and sast Woi oohunoth ~an theudolf and..-ho-front or vthe. 
Kenya, a uttablo study area is oloarly idontifiable along tho
 

Omo eastern bank. It inoludos BsOW 50,000 hostaros of flat to
 
moderately sloping lands of high irrigatod arioultural potential,
 

For purpoeh of comparison with othor sitor 25,000 hootares aro
 

oonsidored for aottlod farming and 25,p hootaros in a pastwro
 

program.
 

Ilubabor Provinco is bordered byKofa Province to the south
 

and east, Wolloga to the north and the Republic of Sudan to tho
 

west. The total oroa is approximately 47400 squarekilomotoro
 

divided fairly qually botwoon high, forosted. mountainous land in
 

the eastern part and low savannah bushland and swampy aran in tho
 

wostern half. Othmbola Awraja covers those lowlands to the Suanoso
 

border. 'rhe Baro Rivor, one of the major tributaries to the Whito
 

Nile System, orosses Gambols, Awraja and provido a source of irri­
gation.water for dovolopmont. A potontial projot has boon idon­
tifioed along the outhrn bank of the Baro boeinning some20 kilo­

motors downtroam from Gambola. An initial dovolopmont effort
 

could include 25,000 hootare for irrigatod agriculturo ird 25,000
 
huotarolfor improvd livostock grazing. The area is reportod to
 

be entirely govornment ownod.
 

The rocently oomplotod all-qoathor paved road linking bodol­

and Motu in tho mountainoun eastern half of Illubabor provinco, pro­

video acsces to a high rainfall, densely poplated zone includin
 

some of the oountry'a most important ooffoo producing arcane Tho
 
now road has contributed to ooonomio dovolopmsnt but further inoti­
tutionalizod support inroqairod for oxpanding upon farmer cro4it,
 
extension sorvicon, forest conervation and e.xploitationp land con­
aervation and erosion control, crop improvements, introduction of
 
now variot'+so9 and othor zotivitioe in the aaricultural and social
 
sectors, A definite project could not be readily idontifiod in thin
 
immodiato aro which would include Landthe element of settlement. 

to furo in oomplioatod and involvo many larac and amall onora­

renters, sharo aroppore and oonflioting claims. 



Near Bdolo th Didoa River Vally lyig metly witoon 

rPIlubabor but including parts of Kefa provinoos provides a valid 

proopt for dovopmont of raifed farma andno w sttlojeb onand 

td y.- 7-- -74haabon demarlateod:for winclusi on profoasibilityo t rthis-

Approximately 25,000 hootaros of valley landlmostly governmont 

owned, would bo suitod for projoot typo d vlopment. Considoring
 

theohigh rainfall nd lack of a prolongod dry ouon, it is apparent,
 

that onorair od orop may be harvested by tho provision o voo 

drains to facilitate runoff of exocs rainfa~lls 

Work Performed 
Work on Phase I offootivoly began on 21 Juno 1974 followIng 

the arrival of tho Contractor's Toam Loader inAddis Ababa on 18 

Juno 1974 and torminatod with the prosentation of the draft of this
 
prefoasibility report. During tho poriod of study, tho tuam wan
 

oxpandod to six profoesionals from the taff of the hontractorand
 

three rpooialito from tho Ministry of Agriculturo, tho Ministry of
 

Land Reform and Administration and Haile Solascio I Univorsity.
 

Initially, a number of meetings woro hold with various ministries,
 

somi-autonomous government agencies, the United States A(i-onoy for
 

International Dovolopmont, the United Nations Dovolopmont Pro ormmot
 

and with svoral fully autonomous entorpriaes rolathd to dovolop­

mont and expansion of agricultural resourcoc. Moro than 80 porti­
nont r oport, surveys and doouontos woroacoumulated for study and 

woro used an roforonoos# This maturial indioatod that the arean 
under r~viow ha several common foaturs, oa. - romoten.o from 
commrcial centoe lack of infrastruoturu including oven dry-wo%+%or 

acoous reads in somao ,sau, undorpopulationp littlo or no present 
farming activity - but all appearod to have, potontial for capital 
investments in devolopment projects and for resettlment schemes. 

,Surface hydrology and clmtolog were investigntod utilisins 
records which in acme instanoos datod from 1905t Tables have boon 
prepared for each area giving average monthly procipitation, ova­

poration, relative humidity and tomperature. Theortioal ovape-. 
transopiration values have boon computed for scvoral copa8andM crop-. 
ping pattorno based, on the information as reportod in tho 0limato­
logy a I Hydrology ueotions un4or oaoa projoot disacoien. 



l.o
....,oadoo' MoOss roonhas alayn Ono Of tZo major or,.. 
strainto to dovlopmont in the Bouthwost Hodions Tho oxsting road
 

not as well so the Fifth Sixthp and 5ovonth Highway Construotion 

Programs of tho Iupoial Highway Authority (IHA) have boon atudiod 
and -analyzed:-in -texas- of- projectt-neoduc -4-pri-oritioa i- -- Ono 'and-o­
lane tortiay rod, hvo boon dosignod for intOrnail Projeot trffio
 

andprliminary oritoeria oohoduling and ooto dprvolopod.
 

Tho roud of ve atook in agricultural dovolopmont has boon
 
studied, Valuablo aooistanob was obtainod frrom Unitod Hationa 
tal with diroot oxporion o in' livoatook liouano control in tho 

rogion. Animal disoaasesproontly oonoidiarod as srious oontrointo 
arn dicousod, troatmntn rocommondod and bentiit from livostooc 
improvomont moosuroo aro inoludod in appropriato nootiono of* the 
roport.
 

The study of numerous reportland diaou iono with various ini­

viduals familiar with areas aidod in an oftha four hav evaluation 

ten prvailing ooial, oonoto and agricultural conditions. Th
 
land tenurosystom ofton complioatdi and difficult to dotormino in 
oavily populatod aroas, is simplified au all projots o undorpopu­

lated and partially or onod Presentwholly goernment population
 
roodidng near a
the dofinod oa has boon roughly estimatd nd po­
tential bonefioiario of devlopmont notivitio idonti -lid, Tho
 
prosnt land uo :a boon studied fro* rork'rtao air photos aerial 
roconnaisesan, and on th ground where nloos parmittod. 0loloi
 
cal andsoil inforation, aoonilzol no nuffi0ont for o ovalu 
-
tion of land osipbility at prafeaulwility lovoe 

Based an tbao studios, siupliftod cropping systems have boon 
prepared for oach-area. As each son*0 haa difforentceo-climatolo­
61,o4l condition, various enlineering work# voro oonsidered to pro­
vido tho areas with either Irrigation, flood protection, surface 
drainage or combinations of control moasuras The required struc­
turns have boon sixod and proliminary ordor of magnituda coots 
oestimated for pojoot oonomic analyeos, 

Crop yioldp oosts, labor roquiromonts nd market, havo boon 
studied in ordor to oomputo devolopent r turns and to oloarly Idon-. 
tify mejor constrainte, The ooonomic stroams of conts And bonofito 
and cemputod intorn&l economic ratos of raturns provide the economic 
basis for the roport's rococAwlnationso 
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TLho Sothwoot Dovolopmont (Phase 1) atudioo woro oarried out 

with tho unpport and drootion of tho Plannlon and Progrmming Do­
partaent of tho Ministry of Asriouturo (PPD/o4oA). Tho Dirootor 

ra so servos as Chairman of the IntIrtiniotoialPr~~odtmomontto oatet(PDeth o~t~to ~oiOonunittee.
 

Savoril aonoior oloooly asocatod with, or integratod into 
the Ministry of 4riculturo supported tho iorkp provided portinont 
reports and offered partioularly va~uablo a~iiutanoo * Inoludod woro 
the Institut- of Agrioultural oco'roh (IAR), tho Xxtonoion and 
Projo-t Implomontation Dopart o (EPID) of Vtori­rint tho Dp rtmont 
nary Sorvicos (Dire) and tha State Poroat Dvolopiont Agonoy. Tho 
assi-tan ando coopvration of those a nci cv in gratefully acnowl 

edged. 

Many other iniitorios, ag ioeos, intornational organizations 
and private firma contributed substantially to tho work* They 
inoludd. 

- Ministry of Interior 
- Ministry of land Roform and Admuinistration (fWA) 
- Ministry of National Community Dvolcpmont wd 

Social Affairs (lEWD)
 
- Ministry of Minos
 
- Ministry of Public Realth
 

- Imporial Highway Authority (D1o) 
w Civil Aviation Authority (oMo) 
- National Vitor Renouroes 00orviunion (Ovac) 
- nltonal Clim4Atological arvice (oo) 

- thioplan Orin Corporation
 
- Diry Devolopment Aponoy(D)
 
- Jil Soluaslo I Univercity
 
- Nlational Ooffroc Board (NOS)
 
- ?obAooo Monopoly
 
- Imporial Central Laboratoi y and Ronwcront ituto
 
- United Nations Dovolopeont Prepsamo (WID?)
 
- Unitod Statoo ArD, IIAaW and Poaco Corps
 
- Nooncoio mmissien for Atz'io,, (BOA)
 
- Livosto@ck and Mogit Board (uwD)
 
- Tho Grain Board 



Study Organization 
Thio reporti£: has hboon prepaxod in Aba~ba by a ito toamMddin andsix-man 

"'eprzooontineg t TAM Agriocultural Dovolopnit Gr ou ad pth :arti 
inqof 'throo opil iot from I 

L.I)aEonoios. aokup ansistanoo ha boonkprovi4od by TAKS prindipl
 

intho Now York offioo.
 

Tho 	toam postod to thiopia inoludodo 
Daii) of~ Arrival 

NaMe Position and Rosponibility in 7"'thlopin 

It.L. Barr Toam Ovorall Pi, 	 Juno 18,oadors Suporvision, Jlit 1974 
R~nginooring, and Noonomlo Anilyoiin 

W,F.Gibson Doputy Toam Leaderi Land Uoo ank ACrioulturu' Juno 26, 1974 
Ho Le David Arioultural leonomiott Markte, Zqr. Bdwgots9 July 17, 1974 

Financial Analysoe and Shadow Prinin 

Dr. So Colos Votor-nnrian Animal Hoalth and Livoatook July 14, 1974 

U.P. Krions Hydreooists Hydrology and Climatology Juno 27, 1974 
C. Van Cook Civil Oginoort Higiviiys and Trannport July 14, 1974 

The Nthiopi=i staff inoludotli 
Dr. Tovoldo Dorhan Gobro Bgiabhor, Ph*D., Doogoiat and Asaistant 

Profoasor inDiologyp filo Solaso I Univeraity 
Ate Tamrat Boyonap Junior Boonomst, soondod I~roz tho Planninc; and 

Programming Dopartmont, RDAk 
Ato Tay* Ooremu Bottloment and ,,nd ?onuro 3,Irt from XLRA
 



Raferenoce
 

"Roport of Pilot OoffoO Survy 1971-72 Planin." 1973, ?ICB., 
"Planfor Formulation of an rora, sond ot 

in tho Major 0offoo Orovwng Aros of Ethiopia for IBDI 

Finanoing." 1973, I1B. 

"Ooffoo 8urvoy Projoot - Bupplomontal Markoting Xnvontigatior.1," 

1972l NOR. 
'Proposel for a Study of 14d OCapsbilitios md Soopo for Ooffoo Divor­

nifioation in Didoosa-YTohio Pilot Arca - Ilubabor Provinoc.1 

1972P Nab*. 
"Coffos Exports of Sltiopl,." (lBasod on MuL1%tp 1972), NOB, 
"Ooffoo Survoy Projootp Mirkoting Invostiptiona - Coffoo Voh8in 

Quostiorniiroell 1973,p1NOB. 
"Ooffoo Survoy Projoot Proposml for Farm Manngomont Invootiiationo," 

1973, NOB.
 

"Agriultural Dovolopmont Projoot in Major Ooffoo .roa.Oroving of 

Ithiopia, liovoohold QuostionnM~roe" 1913, SOB* 
"Fourth Fivo-Yoar Dovolopmont Plan, Dr-ft Pis, for tho Ooffe o Sub. 

oootor," 1973, SO. 

"% Wildlfo Situation in tto fambols Awrj,% Southwont Xthiopiz." 
Duokvorth, 1973# Vlld1fo 0onearvution OrponisAtion. 

"Study of Rivor ?Trnsport ovor tho kero-Akobo-Bobat Rivoros" 1973, 
Proparod by tho Uthio4kWdanooo Tou. 

"Dvaluation of tho Ash VIloy Authority So3ttlosont Programodo" 

1973, A rport by Oonsultnto inolading Dr. ,adda. 
"An ArioItura1 wAn Soolo-Homomio r8uey of outh udhan R.fuo. 

SSottlmants and Surrounding 1rome in Giabla 1.rajet 2t.iopA.s" 
. Ilisan, 1972, rAR. 

* "Propoosal for. tho Fourth Fivw-ar Dowelopsent Plan 00 1974/5 
~'44 1978/79s" W~AS 
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11a,OnO Dairy Dov lopmnt Protoatolo DDA.919731 

Bsoo Road." 1973. lEA. 
"ARoviow of, -Anima Boalth and LJivostook Pr'oductivity FNotoro 1i 

Ethiopia, 196 -1971.1 1972, Doparti.oot or Votorinary Barvioon. 
"Pgrvinocia Livostnok Dov lopmont Studia o-omu otaProvino . 
113o~onom16 Fotlit, tu for Con tcton oeoS Otho 5odu-Suin

1971-72, flR. 
"Provinotal Livostook Dovolopmont Sdio-Ilubbor Province#" 1972, L rB.
 

"Hydrological Invost ations Program thoWtor R Dpart­of .souroot 
mont."1 1968, U. S. Oorlogioal Burvoy and MOV. 

"Report at Land ?onu o Survoy of Zeta Provinoo," 1968, xLRA. 
"Report of Land Tonure Survey of Ilubabor Provinoo." 1969, MLRA. 

"Report uotortroData on B. so Uin - ; 

Ethiopia*' 168 Dr. H.. F. Murph of Rail Sollaset
 
University*
 

"Prorooa Report for the Period April 1972 to Iarc 1973." Oodo 
Rocoaro Station, IA. 

"Initial ftrm oanagomont Survey, 1972-1973." 1973t 1A ." 
"Sttlemnt of tfomdo and Sami-Nomas in tho Ifabi Shobollo Valley." 

"Prepoc. Report for tho Poriod April 1971 to Maroh 1972." 1olotta 

Ounot Resoaroh Station, An. 

"Roselts of tho Niational Crop Trial., 1967-1971." 19739 TAR. 
"Recent flietory of an~ Ethiopian Delta." 1971, Karl V. Buteor, Uniwor­

sity at Chicago, Vopirtaont of G@ogrmoyp Raoarob fPpor Noe. 136x. 
"Progrose Report for the Period April 1971 to Harob 1972." 1972, 

golka Werox' Resoarah Station, TAR, 
"Prop'os. Report for the Period April 1970 to March 1971." 1971, 

Y4lka Vorar esroh Station, TAR* 
"Progress Report for thi Period April 1970 to March 1971s" 1971, 

Nolotta Ouonot Resarch Otation, IAR. 
"An Atlas of Ithiopia." 1970, Noni Volde Xattan. 
MROO Production lkiwal." 1970, University of the Philippincs with 1231. 
"WevelPeOnt Prospoots Inthe Southern Rift Valloy, Ithiopia." In 3 

Voluses, 1972# Nakin, ot. al.# ODA# 
wThe lumers NsPorts" 1974, TANS for NDA. 
"SOUthvost UtAral Developmt Rooonnoabscac Survoye" 1972, Intor. 

sinistarial Sub-oomittoo and tho MFO/NOA. 



"S4 aiatioa A . 1 *. a fiA .... E*aA...amot Oa .. ....
 

i~ "List4of Publioat~vi Forost Indutries vso''~a .1197rOA/PhD 

, Industrlon 1 A"Szrvoyof Mo anioal Woodworking in thiopia1. Vol. 
and B# 1972# 11W1NOk Piamt TIdustr4A Advisory Oop 

Apromot Sootion of the Notoorological Dopartmant. 
"Bo llResources Apr and WU~Ol SuO isa valutio ifr Rurl I1UvoJ.p­

sent in Ithiopia." 1974, Dabolo am Oohtman, LLD. 
"8011 Survey Mrnum." 191, U. o.Departmont of Agriculture. 
"Economic Analysis 12 +of Agricultural Projotn.. 197, D. 
"Findings or at 1.-at Struoture Survoy and Analysis of Tbo.t ,.raina 

1hat Provido the 3suto Subsistano for the Pooplo of Ithiopa." 
1973, MP/E)A. 

"Deport to tho Oovornmont of Xthiopim on InvogrAted Rural Dvolop­

sent 1970. Gonah Project Daoloopmont Plat and Loan Proposal."l 
1974, DDA# 

"Ohimbi-Dombidollo-Oa!bola Highway." 3 Volumos Roooiansanoo Otudy, 
?eaibiolty Study and Map Annox, 1973, A, 

"Deport en Rural 'hafti Mevomant in Ithiopla." 1974, IfA. 
"Provincial L4v'stook Dmvlopomt Studio-Ka Province." 1972p fL. 
O"Rport for tho Pariod Apri1 1971 to Mash 1972." 173P, IAN. 
"Report No. It Tho Fbasibility of ?ro4%oInC Male Crops for Uxport 

Markoto." 1972p Dxporlonoo Inorporato. 

"APolicy Oriented Study of rInd Settlement, Volumcs i and U.," m~a. 
"Southarn Wnloan4a Livostook Development Piojoct, Studios wMA 

Ourveys, Deep Doolopi" 1973, LJos 
"Southern Ranplsnds Livestock Devlopment Project, Oonor!Il Deport." 

19739 Me. 
"Votorinary Sorviso DovelopmOnt Plan." 1973, WOA. 

."W llrtin of pisootto Disoas of Africa." Vol. No 3, 1971, oA~U/M . 
"Ouldmnee to tho Ifficiont Inplemtstion of Dipping Soho**#" 19741 

Dre M. (unpublishd).,min%, . 
"Miding, Assotbl~y and Working Instruetieneuftier OhalloWg CAttle 

SPr*Y Moos" 1973), r No Duiji, (wnpub ished)o 
"SCUthemn ,, =4vostook Devezopment hojpet, Studies 

.+rvys, Animal Ruabs..y nd Dosit.." 1973, Me. 

0 



Jogouthern Pneelands Lvestook Develop~ment Paojoot. Surfac Hyvdro­

n l o and Climatologyeolts" 1973s LM 3 . 

antboo ot o~raw.4HillBook Co anzy'sp444)~ywauiou. 19~, 
"Handbook of Hydraulias.1" 1963, )Io~rav-Hill Company. 
IFinal Roport of Crop Condition Survoy for tho 1972-73 Harvasts" 

1973, NOA. 
"The Domorapby of Bthlop ia." 1974, CO0.
 
"Annual Report for 1972/0l Financial Years" 1973, IITh.
 
"Annual Report for 1971/72 Finano ial Year." 1973s IIIDM
 
"Bibliogriphy of IA Raporto and Faubi1ity Studios." 1974, M.
 
"Low Cost Sottlosont Projoot for FF1? (1967-1971 %..)" 1973, HLRA.
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gonarlly m rontoful of ioad oaouoo .thn lii on lan 
tonto a ins owovtto the einod ator ait aind to pant 

produotoatano tho patoralt st aro ow in nubor bu lim triobtl
 
rvetr on vat ro hich ar poretodiolly frnod durin tbo annual
 

mtr thono a nd ro theirsemnomaont ap at i
 
Tbo firat atop in dovelopin tho ar eultural potntisl of tho
o 

plains should bo an offort to inoorporato both.tholoii-nomadio 
hordmn and tho primitivo rore into tho propood progra =i to 
attonpt to wottls thfu on vthblo unit s, hon this iv dnontlnt 

ooos pooplo,fo the hthlands - opoo inlynrm droght pronib ­
parts - oould bo rosottlod in tho largo aprao droon htoh will 
har boon frod b tho reuntmoroermaot offoinnop of land ut5t.­

ration. in tho hpmhlitv farmersaro btourht owo to tho plans t­

tro the ndigenous pooplo aro ottlod, or offorod ample opportunity ­
and aseitanco to do o, it would be moraly wrong sinoo it would 
dispossoes thom of portions of their trw4ItIeoa land. It would nlso 
give a now dimension to the uoul confliot ar.41 consequent animosity 
that exists between neighboring highland ugriculturalisots and plains 
pautoerlista. 

Tho oontral plAtoau, bing oonsidorably moro developod thltu thu 
low2lando, has boon -vubjootod to movero population prossures for *an­
t tloe A majr portion of the farmors are renters with unjortin 
tenancy, or aro meshod in rontal/sh arrucomnte with obsontoo 
owno0r. Farm sinasroaemall and ro usually fr amontod Into naat­
oted fiolds. Inhoritanoo further divido land until oven uubslo 

tenon farming osmot bo rtalixed. Pta livastook are orowdod into 
o.rgrm.d pstures. Thee "sasus on tho mountainous terrain 
M4lrt th A.okdoot . otuoi. oi rsinn 

MO~l~ttO WUWU)B 



oloarly coon fom the air* 

Pamr in some~portions at Rthiapia, whiln not rostriotoil to 
miima farm untt x 'ubeo to paridi arugt and 1?Jminos 
Burfaoo and 	ground. wator resouroon ara soaroo and costly todovolope 
Many of thoso aroas are bettor sultod for oxtonsive grating at 3.ivo­

.+ .?f + 	 s+atook rather than uncortain irinfod aruuin(, floliot oporatiozn to 
prevent malnutrition and starvation roooivo oonoidorablo bilatoral 
and multilatnra1 support from many nations and intornat tonal organi­

mation. and continuos to d'ain oft domostio oapit-, material, 
supplioe and manpowor. 

It thoro eoro tow or no oonstrainto to rooottlomontg thore would 
bo no nood for ronottlomonts Pooplo would npontanoously migrato from 
a distroasod raroa to ono offering moro oppostunitios for expansion 
and ooonomio g;axi, In tho uouthwostorn lovlnac tho oxistinm oon­
strainta areo of major importanoo and havo, to doto, oftootivoly pro­
ventod migration into tho areoso. Many rovailing oonditionn havo 
boon rosponsiblo for populdtion oxodus in tho pant. 7ho priary 
fsotors limiting, or ionstraining, roaottlomont %nd agrioultural 
dovolopmont in tho aoutheoot %ro listod bolow and nro disousood moro 
fully in 	subeoquont soetions of tho roport. 

- Proionoo of ondemio livoutook nnd human diseaso 
- Mnok of hghways and ponotrftion rons. 

e- hostilo nomadic tribesPor o 

- UnoortAin govornment policy towardo omorship and 
tonanoy on settled lands 

- La4ri of tam crodit 

- raditionmal roluctanoo Aginst moving from tho tom­
porlito hi4blands to the hoto humid acaS-troptoal plehan 
iniabitod by pooplo of diItarant othnic and roligioua 

backgrounds 
- Distunoo 	from tho prnoipl mrkot and oomoroial oontorp 
- aIwronmontia limitationo including olimatlo Lnd soil 

* 	 constraints 

.77i 	 ' $....1;++
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.&mprovumont of Agl ~tural.* PrdoiD 

Rthiopia inroportod to havo an annual por oapita inoou'z (GDP) 
of lons than Rth4tt 170, raning it among tho moat ooonomiolly &1­

_proaad aountrion hworld . -,..Until..rontlr,7 Abenriculttral 
nootor did not roooivo effective governmon't oupport for oxpoz'imon'. 
tation, sood multiplicoation, extension, oduozntiong provision of 
inputs and formation of cooperative aotivitio3. Spooulativo land 

grants to a favourod f w provontod tho oxploitation and suttlomont 
of many fortile and undorpopulatod aroaa. Indinoriminato fornot 

destruction was oithor allowod or oondonod. Soil oonuervation noa­
suros urgently roquirod, wore not aloptode Tho oop, fortilo vol­

oanio highland *oil, under intonsivo farming aut population prosauroo, 

han w athorod and oroded, and ita capability to produce without in­

oroasingly hoav Or applications o fortilizoro has boon roducod. 
In the pant dooado, tho govornment lima bouomo awaro of thooo 

faotors and hau ad improsnivo efforts to rovorco tho downward 

trondo. Yot, until now, produotion inorcuao - nootorwido - do not 

ofstannual poroontago population game.' IJhilo rooognizine that 
orporJentationp credit, consorvation, oxtoncion, dovolopment of 
oooperativos and other direct agricultural norviooo cunt bo-con­

tinually strongthonod, it became clear to plannors that a projoot 
approach involving largo traots of undovolopoI amblo landu and in­
cluding commorool operations would be the orly method of providbig 
suffiOLont quantitios of mrketablo farm produoo to ofot thono 
trends In rooont yoars, development schome 1 such as the Humor.a 
Agricultural Dovolopmont Projoot (HuaP), Awach Valley Authority do­
volopmonts (AVA), Chilalo Agricultural Dovolopmont Unit (OADU)t 

Wllamo Agricultural Development Unit (WAVJ), Ada Devolopment Projot 

(ADP) id the fltonsion and Project Implomotation Division (PID) ­

activitios of E)A including the Mininum Package Program (MI?) hava 
bon studid, financed and aro in various ntaeso of implementation. 

Other projocto a oithor undor study or boinL proparod for financial 
onsidoration, 

The roan oolootod by the Tnterainintorial Oomittoo are larogly 
uninhabited ozoopt for no'udtoi or somi-nomadio hordsmon, The donirod 
imWovomont in agricultural production roquiron the initiation of 

.
 
+'"' r .p +
Gattlodm+++ ftainoa , Cpotanoounott settlement ande agricultural dovolopuonto 
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have boon rotriotod by thos ontraint dsoz±bod in thb provious 
secotion. 

Tho economio valuo of tho oxieting aroultural produotlion in 
the four study, aroas may bo taken as nil if no allowanoe is oonsid~.rod 
for off-take from the fow nomadlo-hordo whiob move in and out coa- .~ 
eonally. 

Improvomonto dopond upon tho technical and eonomico fonnibility
 
of oliminating, or alloviating, tho oxiatit0 oonstraint, and provid­

ing tho noooesary faoilitios (etruoturos, oradit, inputs, atorc1o, 

oquipmontp otoo) for aettlomont and agrioultural dovelopmont. 

Tho prinoipal objootivon of the studios loading to tho ropara­

tion of thie roport havo boon tot 1) dovioo mothodo whoroby thouo 

oontraints oould bo oliminatod or oasodl 2) to survoy the landlo 
capability to produoo various crops undor difforont dovolopmont atra­

togion and timing; 3) to estimate ooat, bonofito, and rato. of ru­

turn for tho propoaod improvomonts; and 4) to recommend morn dotailod 

studios for two solootod areas.
 

In nubooquont sootiona of this report, tho improvement strato y
 
for oach study arom in outlinod and analyzod and in the final ootion,
 

a oomparativo analysis is proeontod to justify tho 4eloction of two
 
arose for dotailod feasibility otudy and invontmont proparation.
 

Modol Farm 818on
 

A proliminary osuessment of viable farm unite oonsidorin both
 

the govornmontle objoctivo to ronottlo tho maximum nrimborn of farm
 

familioo from tho orowded highlands into tho doveloping southwunt 

rogion and tho oconomco advantage of produoinC markotablo surpluna 

of crops for tho country's prinoipal markoto and for oxport abroad 
has lod to tho propood division of arablo lands in all four projoots 

botwoun smallholdor oxon-poworod units and larger traotor-poworod 

(meohanisod) units. 

For the purpono of oomparativ ooeonomic anmlalzos, basad on 

ordor-of-manqitulo conts and bonfits, tho same sizes and numbore of 

mod0l farms woe duvolopod and uod for oach of tho four projoot 
* 	 aroas studied. In tho caos of smallholdor settlors a modal f4rm siso 

of,five hootares was uced for a total of 2,500 farms ovoring 12,500 
heotaroal this is considorod to bo a roalietic avorage sixo mmaaeabla 
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by a form family and is bolivod to conform to polioio of MIRA. For 
moohai od units, a modal sui of 250 hootaront.wat uood as big: ro­
pronintativo of an vorago two-traotor oporation on an irrigatoa 
form r aiin two crops annually and an avo.o on-tractor oporation 

on a rainfod farm raising ono crop annually, %Ulo this modn'n oipo 
was uod for proliminary analyses and would provido for 50 rioohanizod 

farms overing 12,500 hootaros in oaob prxjocot aroao it in no wy. 
compri.oo a rooom.m ndation for actual inplrontotion; optimum.mtni­

mum and maximum o oviehanizodu nit will b rnaenad and rooom­
.ndoc for implomontation during Phase 1 fonoibility studios and 
will rofloct Oovarnmont poliuy and logialation in offoot or p;iiing 
at that timo for examplo, i oiialation dooooa a coiling of two 

gasas (approximatoly 80 hootaroa)d then it may requir a partnerohip 
of two or moro landhold e to form a viabli mcohanizod oporation. 
Ooncoesion to th utopnt pormittod by law uay also bo, onsidorM. 

Thro aro many advantagos to a mix such an doooribod .otvo. 
Tho largor mochanizod farmora oprating profnt-oriontod ont o ­
[?isotionqcold groatly anoint tho smallhold prr pro­(oeo, through

vis$ion of custom maohine oporatione which would incroase yielda),
 
and would also provid issoure of both ormanont and soaonale 
labor opportunities.
 

Rolo--of Livogtook
 

7bu davolopment of stroams of oonomio livestock activities
 
within tho areas undor conaideration, dopona upon th provision of
 

protected sonou whora both tho traditionnI pactoralist and tho mor 
Gottled farmer with 4n intorost inlivatook )voauotion# will havu. 
an opportunity to iaprovo upon thoir prouont otatus and ultimately 
Gontribute production bonofits to rogional and national growth,, 
&coh of tho four areas have oimilar, though not identical, livontook 
potentials and axiotingi constraints. futuro projeot vottlers, who­
thior local rosidonts or'those migrating from othor pointd intho 
Dmpiro, will bring with thom those animalo thoy traditionally keep.
 
On small farm units, the primary uourco of powar for plowing, 
harrowing and ridging will bo a~ team of oxen .- at least for tho 
immdiato future. Bach farm family poosses on the average a C'ow 
animals (shoop, Soats, ohickonn) and would incoamo this stock if 
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conditions for livoatook expansion woro improved, In all aroai, tho
 
oommoroial production of animalo appoars to bo an attraotivo mix with
 

-___agricultura. Lovelopmont,.. 

The prevalonoo of serious dinacos han oonstrainod the dovolop-
_ 

4 ' mont of a viablo liveatock economy. 

MaJor Livocotock Digoagos and Paralitoos Tho endemic m~d (tobili­
tatizig disoauou =Av parasites, common to all aroau, and rocommondod
 
control moanurou ao briefly diaousood below.
 

1. Tryixinosomiasis -Tho inoreauing inoidonoo of Tryp=000a­
miasin in tho lowlands,of 3thiopia can be attributod to, 
Sitbor Tootso fly invasion or tho, upi'ewl of tho Trypano­
nomo paraoito to proviously parnuito-froo Tsotoo flicii. 
Some lowlands wero onco excollont for livontooc prrduotion# 
but an Trypaneoomiaas inceoased aid Joaths ooourrd4,J 
cattlo production coasod although the potential for vlabla 
livootoic program* remains.
 

Oattlo bocome infuetod with Trypanonomiasin in two Ways# 
First# by the typical cyolic trasiioion when animala aro 
in olortaot with tho Tusrtao vootorn., Infocted Toaotoo flin 
remain infootod throughout their lifotimo and nro 
capable of producing infection in any animal thoy bito. 
Bocondly, mechanical transmission ocurs when non-infcted 
sucptiblo animals come into contact with infootod deon­
tic or gamo animals and biting flier. (other than 'Pootall)
 
are prooont, Such Mon~ bito an infoctad animal and movo 
directly to and bite a non-infootod ono. Biting Mone 

* carry an infection for only a fow minutes. 

Tootso normally invade and survivo in aroa,.- whew. low-bunh 
providos a raoting and braodinir plioop Duiring dry 'montho, 
donor. thicko'to also serve,an ahalter and brooding oites. 

Tootan re sonoo can bo oroatod by brush clearance which Is
 
an acepted but froquantly oxponoivo. method of Toot co fly 
eradicationg klthough impractical for extremely areas,large 
it has a definite application to smallor land macsss. If 
thore in a low brush doeityp band oloar'anoo is cL'ton theo 
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forrod. The normal mechanical mothoct ina unit of two caer 
p1.__pllr ractors fittd with buildosor blados and bush olesar-

ing chains. Ono ouch unit can clear 15-20 hootaros pow work­
ing day. Heavy thickatu may also bo bulldozod. 

Mothor control measuro io tho usc of insootioidoe sprayod 

either by air or from tho gound. 8praying will genorally 

roduoo tho fly population but must bo followed by cloearing 

or roopraying to prevont roinfostation. The entiro oradioa­
tion of Tooteo by spraying insooticioa directly or by uso 
of a roesidual ohomioal is costlyl howovor, for small aroeas 

not too hoavily infostodl spraying in quite offootivo. 

Many 	pastoralisto roort to burning to clear aroas for ottlo 

gratina and for control of Twotso. If the burn Ishot# 
Teoteo will not survivo and oonsidorablo low brush io ro­

movad. Howvor, miny firoe aro not of suffioiont intonsity 
to dostroy tho brush and significant infsotation of Totoc 

remains. Another praotico is to bun only small patohos 

and Tootos oontinuo to proliforato noearby and roinvado tho 

burnod aroa later. 

Tryponosomiasts control using drue treatment of all animas 
to aloo possible and may bo offootivoly used on work ozn. 
Maoivo troatment of largo number of animals Is not ooonomi-
Cally or operationally fasiblo. In order to be offootivo 
in Tsoto inhabitod onos, all animaln would have to bo troit­
ad ovary two months. Thoueo of drugo particularly at 

below rooomondo4 lovols it hsardoun. Drug-rosistant 

Trypanooomos frequently dovolop undLur ouch oiroumntanooo 

If drugs are used, TrypalidJum (Damorin) inprefrr-Od an it 

in prophylaotio and will protect for up to two monthe, 

Once an &ram in cleared of ootsp it will usually rim4n 

so ao long as brush growth iscontrolled or a cleared buffer
 
sone 	(1.5 to 2 kilomotors wide) i. maintained. Thin iono 

should bo kept oloard and choul4d routinely spraye d with 

a residual Insootioldo,
 

--- +++ ++ +++++ 	 + +++
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2. 	 Ridrgg - The virus causing Rin4dirpoat is probably iwo­
sent in all projoot areas. Ibis dicooce has a very hiah 

In the projoot aroa under considvrationo a high porcontWg 
of oattlo hae boon vacoinatod for HIidorpoot under tho 
OILJ/5TRO.4JP-l5 eradication program iaitiatod in 1972. 7110 
tisguo oulturo vaccine being usod iappaxrutly gio life­
time ismmitys Tho routine, adoptod In bAsed on annual 
vraooinatim' of tho young. This latto, procedure, murt bu 
oninwi4 In order to reduso possible transmission of th~' 
Virua from infected game animals to orttlos 

AocordioC to officials of tho Vetraryu Goryloo Divieiig 
the incidence of Rindorpost has boon offoctivoly roduo4 to 
controllod atatus in southwost Nthiopi4s under the JP-15 

3. 	 0onts.#ious Bovine Plouro-ThouMia (ciii-) - 03?P is intown 
to exist 1s 111 avraj2s of Ilubabor and Comta Cots Piovinooos 

" Large outbreaks, may occur but sorn frrquently# tho disonso::s+::+: : 'I -Il-""- ,... - i •:+
-' + -: -'-	 +: -,,:-


Is chronic. An offectivo vaocino Itavalaoble but ispmrt: 
immmity of only short duration nacossitating rovaooination 
on a yearly basis, Control by vaocinntion out be effectivo 
only if systematic quarantine or Wnootod sanals anM 
effectivo control of atock routes Aa introduced, aM nain­
ti med 

4.- iu This disoalo has a high mortality rate wM t~w 
infection intran-,itcaiblo, to out. Although it usually 
occurs in limited aroes It Is knownmto be prosent in all 
Swra~us of Cow aGft and Ilubabor Puovincos. Anthrax to, 
readily controlled by vaceinatlonbut my continue to bu a 
problem until mass 	 UOintroducedlvaccination propAara Inte 
endomic areas and along traft routes. 

5, 	Blacklor This disease in caused by a spore-forming organism 
* 	 capabla of survival In soil for years WM exists in all pro-

Seot aroas. Vaccine* are effectivo And provide yearly 
L1-21 



immunityControl is rosoily otoomOliabo by yearly 
vaoraintion ot young cattle and anim introtiuo rinto a 

hord. 

6 	 Foot =4 aouth Dioaso 001 - Tho inidonoo of thinAclaMs­

is z'olativoly low in the projoot aroaa~ but has boon roporto4 
in 0sr4~ila Axraja of Oe a fs an4w' Dtuo andi Cambola, Awrajnxv 
in Ilubabor. ilthough not oonsi4oroA to bo a major do'nu* 
constraining o~ttle prodiuction, t1ho~ poraMio ocourrtmot, of 
the dls~aaa roduods the potontial rot' iovlopmant ;f r.wi 
dzport liduotry. By 19759 the DWb*i ZAit vuooino l borA­

tory will hive the capability of proauoinrWM aooino asa­
ci to for the virus typo (AO#O) know to be pronmat in 

Wthiopii. 

7. 	 last Coaot evor (MY?) - is hiehly fatal dimosoc ham not 

boon Identiflod in Bthlopia althou% tho votor is p m L... 

MW? to foundi in neighboring oountrion Andi it Is a Potontial 
hasard In the project areas, No 4ffootivo vaoolno in avail­

ablo and tho only known offootivo control methodtn o*ra4ioa­

tion of tho vootor. Coploto tick oredloation is Oy$f- ml," 

but control ts possible by " * or dtipping animl n n a 

WO&vbu bsio throughout the yaor. fosoroh at tho &it 

African Votariniry Iossroh Organt4stion (3lYV0) aott at the 

nowly fom'ti International Laboratory for Roosarch on Animl 

Diseoe (ILU)) to being diroot4 tow r dveolepmolut of an 

offootivw yvooine Until a suiltble vioOin,os ialbla1p9 

control at 30? will be diffioult lir tt should 4pponp n 
Sthiopia 

8.w~Fljjkgg - Liver Fluke infectiono occur Asot' the Intar­
.moita host snail to present. Lior !lukoo are foA in 

cattlo In OGabols, Mooha and OP' iAm&JU of Ilubabor @A4 In 

all hioblAni a an of Oem Ofa provinoo. Rlisinatim of 

the Interoodiato hoot is possible bty fhouoal treatomot or 

dz 	ias0 of the water habitat., lavoyro It to ostly to 

mtplmeot suh a propsn andt the lrisetook owner nuat d.pFnd 

on treatmant of Infsetoe animalos D*Aths duo to fivvr Pluko 
Infections are rsre*but liver amap oaumod by this pmrasitA 

m
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reduces hopwth and productivity. rao s rth.tot autog 


loss of caast s vaumlivrs ro ooondomned at a ens abot 

io l M uagi on of 1.ho-Dtz o 
altos of ono kind or anothar %rofondu in theodieoti 

tracts of most animls in thoe pjoot areas. In low nbnoe 

thoy probably do not reprosont & Aajoz" constraint to IWO­
o lou 

may ococ on heavily tookod pesturo deats occur an con­

tinul honvy infctiono roducoo pro.uotivity mn1grqwh4o 

Nost 3tfthoo pmraiton can b oantrollod by psturu rota­

tion £3.4 use of drugs. 

stock production. It thOparasi t ' becomoe luCo ac 

10.,rjo~oi This divow@ of vro'Wductionf has balmn ro-, 

ported to occur In Ilubaber Provi but thero is no infor­

msitn rolativo to Its existenco ib oa or. Reforo the 

initistion ef a livestock prop^*9 tho diso inahtor.94 

should be datermined. An effotivo vacine ti avaablo r 

control of bruoollools and is pr*4uoc4 In Stbiopia., 

11. labia - "thisvirus disege, occurs n l priwjfincov, of 
tblopla and represents s hasr4 no* only to domestic mni­

ode but also to wn. A resrvoir w4oubtadly exists in 

vild animls (,opooially Jackao, hyonua and stray dow).but 

the m-titudo is unknown, Nbtoo voso not oauge meat lon 

of l1f n **l livestock but its prkuoco mast be ocauldurA. 

Iff'ootlva ccinoso silablo AW. Aro or will 14 produed 
in Ithiopia, 

Piroulamaian. RofL'tvStW-12. %aalamots. Those ttok-borm 

diseasos wrc uwdoubtody pre ent in tho proposed ProjWt 

awoas no tho voctors exist. Control nomws emolve &round 

and 4** Upm4ent an tick control. '4'ietiOn of clinialy 

Ill nima iso feasible and offectivo. 

13. jai lmtaoa- This bacterial dt#4%oo appoaro spoadivoaly 

early In the rainy soeasn in mot parts of MthloplA Tho met 

om torn is paluo and is &Wa to be caed by 

h111ai~ku 1. Afersolised alumpooiptatd Ymie tso 

Z43 
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pro4dao@d that appouas to bo Gotiv* in 0rcdoing the 

1floiAoPOo of this dimoo 

A -lyu tock-roduct ion-is 4tWAMn1Wl-et -­
of proaot plaminCp an oftootivo prrgwarn of 4iow and psito 
control is a dColopuont proroqutoito requiring oarly and footivo 

implomontation. Tho pro~rano wsuarizod bolow aro prsotioai guito. 
lines domignod to mintain an area of loy disoaso inotdono. 

I. 	 Solootion and troataont of origlnal and woplaosent nimalo 

ontoring a program aroa. 
A. 	 Olinioally hoalthy aninals shold bo solootod bys 

1. 	 Physicsl oxaminstin of all livootock b a qualiftid 

2. 	 ostiW tor ruoollosio ?bcreousie, Anaplaamosis 

and Plastuoollosi and any positives roso. d 

3. 	 ?noatmnt to be adainiotoods 

1. lZmimxtion for Rin4odrpostp BPp Antbra, Ibaklop 

Patuaoloait and M (if t5 bo 4ooo0-froo ao). 

2. 	 All livoatook dippOd to row,, oxtemnal parelItu. 

3. 	 kn animals positive for blood pjrmoitos should be 

troato4 or rosovod. 

4. 	 All anImal troatod 'ot Liver Pluko and Volminthn to 
rod"oo tho Warsito load. 

5. 	 Al 4ntmals troatsc to ?ryponnoatiiais. 

IT. eyontion ad control measures to be w4A for linitiag 4Ifsae 
incodnoos. 

4, 	 ?mypnosomilIs 

1 	PNotroatmont of prora im toludn bush ol~owmoo 
IAd/ar #ryin# ll psstvous a posuoblo breodii ar"a 

and, It ponsiblo, clearing tho lUnA of vil4 em ninals. 
2. 	 Maintona of Tetmo-troo pasture folloWing treatmnt by 

olorng a I1 to 2 kilowto buffer soo aourmd tt part­
motor of the area and routinoly spraying this etwlp with 
residual Inootioidos, 

. or anIfals beooming Inftoaod uing an t&cwto,Treatwmnt 

4owo of the n st offootive drw. 



Aoiding mixing of Rhoop erAn qoan *=pt In4 


froo,saros
 
Xintning thoecontrol areo Ao froo, of wild ao an 

posaiblos 
St RiMdorpost 

e 	 nms ontorinttho ro*aVacoinm all 	 onol 

2. 	 Annual vacinati on of young Animals for 3 ynoars or moro. 
3. 	 Rwsooinstig1 or all aninal. If tto dLoam is ag
 

dotootode
 
0. 	 Contsagioun Bovino Ploiuro Pnioumonia (03MP) 

Vacolno is adanintorod along with Rinderpost vaccino 

bt# no immnity i to a lisitmoto only, yoly i)­
vaccinm ion of al cattlo should I) maintainod fer 3 to 

4 yoars. 
Blackiog 
1. 	 Va"asto all alvos at "8 months -o Mo. 

2. Vacolmto any %nimalstetoiiW prCjoot a&ea. 
Be AnthrAz 

V"OAccto, all animas on ALyearly basis (time IntamrInl 
my vary according to tyro of Vaicio" UNAd). 

.# loot WA Nouth Di"soo 
1, 	 %d1~o" outbreaks aoew, vaccination Is not wooom6A"4
 

unloss tho aroa to to be dosi~teo4adiseaso-froc acne
 
for axport of raw mat and iva euimatl.
 

2. 	If an outbrotkjooouros all olovoy-hoof d animals ohoal4
 
bo vaocintod using a polynlont viaoino preowad fre
 

vir s strains knom to oxist in Sthlopia.
 
0. 	 hot oat 14M (Nr) 

1. 	 loutino dippig mat ba psaoticod, 
2. 	 tmo anismls should bo provente4 from antoring thr &ea 
3. 	 If a vaccin* booooo avtilable, it should be uso routinol ­

on all aniftas 

Be 	 ?Iok-borno bisases (Anapiasowsis, Piroplasmos, oarto4at t etoo) 
Is 	 Dipping or spraying of all namawt be, malth~o4 it a 

routine basis with intornis batv'om temewnts doponiont 
Upon seasOn ef year Wn114k populAtios. Possibly aP 
often amooe weely dur~ing high inaidonoo sasm cund 



tov o o two to four vooks for roiaidow of year. 

2. Any anl oliniooly ill wit a tick-boono 41oca 
should bo treateds 

-L~- Ho'--!lminth-Pa'abaitos- - ------

Routino trontuont for those
ov a itooshould beoarriod 
out with intervals betwen troatmn on pa aL­ontdependent 


'4' situ leA. Probably 2 or 3 timn. during vet soaor naid 
ono or twice during thodry oon in t -

Di...... Control Frohx'am tor Oign -All of the olements ruquirod 
to proteot oattlo inthe livestock produotion projoot will also bo 
necessay to roduoc disase inoldonoe asongc tbo draft ozen. 

Tte oontrole stablishid for 1stho will also proteot tho oren 
howevoe lprovision mut be made to provide otootivo therapy for 
thoso antmaloo Such treatmont should bo nm initrod only by trainod 
persoonnl as undordooing m initiato duvelopwmt of dzW-rosotant 

iypinosooO Thin will nooosltato frequont isitations to treat­

sent centers (dipping fsoilitioe) by thei iml oalth Assintants 
In the early devlopment stagee, possibly Woort) establishment of 
the ?seteo-troo, $amp all owen should be routinsly tretod with A~ 
trypanceidm drM as ?arpeaidium (fisserin) whioh Provides a lonw­
lastinc offoet# Until the area is Tsotoo-freoo all aon should bc 
treated at two-month Intervalo by a profaoliml from the Veterinary
Sorvioos Divislon. 

?lok Oontrol on the draft oxen voult bo boot amomplishod by 
having the owner trdit his own animls. Thil on be ocomplisheo 

vith a bsok-pok 'payoror use of a olotb noack*d in tho Incontiodoi 
which io than onorosly appliod to the gnti-o body. 

Vtoolnation abould be mintainod for thl oxm just a to the 
Froduation oattlo. 

Humn go lth in Poioot Aroa 

lfusn mz'7Weoaist (Sleeping Siokwas) mty exist In al11 r 
poWe prjoot arus. Tho spooioo of Tots* oarblo of orvim s 
a vetor for humn Twy sosslmasi.to kniwn to exist in Gsmbo)I AMid 
In the D140ssa Valley and oftfirmod ea00s hAYw bom, 4soribodp 
PrOssne of the spoelfio vootor in the, Ono, And aGn 'Vales Wa not 
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bt thos To it 
tho typo carryinig humn strains may oxios 0Owing of land, amin­
tenamno of a bufforsoto and routina spraqyz to ooato a T;ota..o 

$rooroeul~rproto4~inbabitanto-frob--thii tick oontein 

boon oomod am e ?ootse aras m y be assumd that 

this disease* 
Anothor health harnard to man in %ll oft tho lowland az'omn Is tho 

ever-prooent mosquito ospablo of transmitting ualriae As winy isoal 
inhabitAnts aro Wofetod, malaria booomos a maijor constraint to rt'­
settlemont and ra~lintio and ottootiva mosquito control mmeaws. 
must bo ntablioh<d. Local inhabitants u*nt bn oducatod in mothoda 
of prevention and control of tho mosquito popolAtion and modiil 
facilities for troetmont of alaria, and other dioses and lntorn a 
parasites shoul4 bo ostablihod. oalth-o foilitios ewo minimal 
or non-oxistant in tho suWouptd Trojot aroa . 

Sohistoooael"I fty be present In the projoot areo. %o saw. 
is truo of Onohorooreoosis (Rivor blinnoon) and som roports 
sgWgost that It nV oxist in Obola. 

Tho oonnorvtion and ontrollod exploitation of naturl)wowosa 
is a prime objotLvo of an sp'lultUral 4ovolopsmt lrojeOt. LioMo 
and ovev-explotation of lenod a forot ru"Avyce lntonsifrlo OaosiCA 

nA romslts 	In sol, Infertilityl streoas ole*od With Mavy soinnt 
leos ozoossivo rotl!en4 loodin* in the loviand of wij i river 

btsins. 

foil Ogonm ln - In thiopia, sail erosion 1s psrtioulArly 
sVMr ARA its offot on the sploulturdl potoiitba io ovid nt. 
?eurnio'&hs @bot that "*ro than 52 poront of tho area of tho 
otry (noludaIW platoux, oo anto anA lowland hills) losen an 
ontlmstd sasupt or mro tan #,000tons or soil Np sluaro tileoto 
Or, yer. Lem for the ost of tho aotry rWo fto 40 to 
1,000 tens 	of oil pW square kilometer &=Wuly. In the projed 
aras, tho 	wua soil oroolm loan ts shown to rup fro 40 to 

.....	 oil, osion 1; from "Cats du A Pr D'T'onion on Atriqu ou. 
&WOaehaw. by Prnior prented In raMA of Uthiopin. 
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2-00 tons per square kilometer. TheaWWo5@)%n nat orpmiso an 
offootivo program of soil oonservation# totiolaly in the high­

lands to cim t this vatagsod Oh An effort would scoelrato tho 

killu Ihitoaticlto mo aid tio i tn 
eoed and ho4VLY rode t instruotod 

n rf doioUobu 
o lops.formoa should be to 

plow and riden oaing ontour as guido rathor than in the dwootiu 
of the slope. Otroam bans should be protetod by bandohof tu 
vb etation and sslands and maximu livotook densities established 
for grasing landa. 

1n later sotions of this report, the ozinting aoondittio nd 
proposed coosation msures relating to thoiividnal projuot 
mras will be diocuooode 

l dl~ Mut -lLr th vetStotiontin )kponhoving tho cover 
in athioplao drsmiatically Illustrato tho extent of daooestatio. in 
the country# Wou than sovon perent of thn total land area wo-­
maino In solid standc or virgin fore st. houo stands arc presntly 
under attack froA logging enterprise seocing valuable timborl wood 
outterc selling firewood; e oa mtkeors ani farimoe lh out trA 
bum in practIcin iliftig agriculture. 

5ene ref"otation efforts, mainly oentoring around Addle Mabeb 
asi necalptu Wds tiorn, a readyesouwo . dopoies eo provide of 

bUilding pole, A firewood for the prinoipl towns to the central 
but this nc khwuloon , ffort does ountomot the destruotien le ­

the Groa studied In this report were u*ooted for their na* 
bility of supportinig resettlmet wad &C~iouw developent. Mtoh 
4Aa would noeassrily be either priarily gvernmet Lands which 
Go ldbe alloetd torsettlers without oshautive loal oplioations, 
Or l811ds not presently divid*4 Into smsU farnof cmpliostoi tenuro. 
Within. the @9l--Gto4 study area, there aro no forest lands to be, 
Pr~totstd, bust In doseribing the dvelopmaut straktoU In ea4h projoct, 
the conservatin and/er resteration of woodod aremo ia eeonslvirod, 

WfildlICe OCaiaeit ion -The Scuibmasteri' Ikgion of Ithioula ts 
S repted to have a Moor popuatiom of wllitfo spooo than mny 

Other eWtion Of the@ contry. Gvmml rop~ta haveotressed the Ij 
petaSee Of establishing MA pelloig vildlit osrve before m&W 



cndmpreopeuoioa have been extarminiaed by iuiaorimbnal. nlaugttow 
Ouoh pme parks, if properly mmintatned and provided with suitable 
facoilities# should attract tourism and aarn foraign mags 

-, 0 y4 Wif mtion -on- livtook-towa. p--i, t 
out that tho prosonoo of vildlifo oonstrains tho dowlopsont of 
livotook ca wild unimals are unontrolablo oaz'iria ef soriou 
41ioson. In ordor to otabliLh dia o -emfro Smoost wild aninaal 
must be ezoloe. Tho projects wmudd9 thao."ara, strongly evappot. 
the ostablinhmont of voll-ouporviood, cnso prouorvs in both Ilubabo 
nA Oom Oots provinoos. Phso II dotalcO atudion would inoludo 

considor4atio or both r ostriotion and oonscrvation of wildlif ,=4 
indicato the bonofits of providing financiil muppr t for Jovoloping 
and policing the Sao prooorvos. 

?3ANePORTATION 

Lsak of road trmnportatin he boon owi of tho prinoipal factors 
oonstraining dvolopnt in tho study ar@o~j, Iplontstion **t the 
proposod spoulturl dovolop nt and ettloimt sahoos will roquiro 
the tinely provision of adoquato ruportI4 trvnaportatien ntworkn. 
Tha objootivo of this mnalysia toIs invoet' ato the rolativo unrito 
of the ntudy areae in tora of their oxisting and prosamwo oommo­
tions to tho wnin proo'isingj oonumption 4iA diatribution oont4ar 
Ad with rospoot to the wppso4 int4rml roo4vay networks that vil 
hIMo VohioulAr o*roulatIM vihin the mr+t thoseolvos. 

hA1tntM and PZor=A § HR&Sh 
With the oxooption of the Bodolo-Nlotu &rja, the study Araao. 

we relatively Inaooosble rby rOMd. Dirot road acmso to aomh.ot 
tho rora isn plund, hntover, via roa4 oonotruation sohadulod toc* 
the lporisl H$41hwy Authority's (IRA) Sixth mnA Sventh HRihvu 

?rogrum. 

In o0mu Ooa Provinoo, which inoludos them Oso and O&agn Vlloy 
* tudy &aze, the only uztiW all-voathor roar ooumonto tho Ooemr. 

zAwat G"neral capitil of Arbm Ninoh ti A44io bmt(474 ktlosotorn). 



A dry-weather track oxtondes outh from Arba Mitnch to Gidolo (60 kilo­

and from Oidolo to Yabolo in Sidamo (in!5 )c11-motoZ'P) andmtors) 

During tho Sixth Highway Progrnmp for which oonstruol ion is
 

oxpootod to oommonoo in 1976, an all-woathor~foodor road baa boon
 

During tho
planned to oonnoot Bodo to Bulki and Dulki to Bako. 

Sevonth Highway 'ropram, which Is oxpootod to bogin in 19781 tho 

Oxisting all-woathor road to Arba Minoh is fohodulod to bo oxton.od 

to Baco and tho Omo Rivor, passint;south to Oidolo and thon cast 

through tho Ome and Began Valloy study aroav. 

in Ilubabor Proviooo is prosontly. ooon-Tho Oambola study area 

tho Sixth Highway Prograngsiblo only on dry-weather tracks. During 

foodor road. aro plannod to oonnoot Ohimbi to Dombidolo, Dombitolo 

to Gabola Pnd Oambola to ika om tho frontier with Sudan. Tho 

Sovnth Highway Program Inoludos roads frrm M.tu to Ooro and tho 

south, and botwoon Sor and ambola. 

,he proposod foodor road botwoon Noi(,to aMd odolo through 

Argo wlll provide diroot aoooss to tLo Didona Valloy study areao 

Sinoc 1953, tho ?riffic Studios Branih of tho Planning nnd Pro­

ruaming Division of tho Imporial Highway Atherity has rogularly 

conductod tr ftt counts throughout tho all-wathur highway notwork 

of Ithiopiao In 1973, twolvo-hour manual oounts woro conduottd nt 

5 count stations threoo timos during tho yoar, Tho Bodolo-Xotu zoad, 

which is tho only all woathor road within or 1djnont to any of tho 

proposod study aroeu, was oomplotod in 1973 and nt traffio data aro 

yst avallablo For tho dry-woathr roads t)At arc adjoont to tho 

proposo4 study roaso no trafflo data oxi t but thoso track., whioh 

are often nogotiLblo only by four-whool drivo v hiolos, usually 

orsy vory littla traffiOl genoraly traffio volumeo avorag long
 

than 20 ehiolus por day,
 

According to tho "ROport on Rural Tatflo ovomnt in Ithiopi4#
 

1973", %verage ounual daily traffic (AAD) throughout tho country.
 

rangod from 31 to 3136 vohiolo por dAy with tho highost volumo un
 

- Adwa ­tho Addis Ababa - asaroth road %n4 tho lovoot on Adigpat 


Mil Abun roads With tharulatily low traffi volumooeinvolvd,
 

it ts net antiolpiAtd that mvrago vehicular travel spooes on tho 

IM30 A 
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principal oado loading from the various study areas to Addie Ababa 

will bo signifioantly roduood due to oongoation. 

Xxie~ngRiyor and Air Transport 

The Daro Rivorp which connects with thu Akobo and Sobat Itivors 
near tho border with Sudan, is the only navigablo watorway in thiopia. 
Undor Dthiopian ouporvisiaon, thero is one boat owned and oporatod by 

the Ministry of Communioations, Telooommunioutione and Poet under 

oontrol of the Marino Department, and sovoral motor boato ownmd by 
the mission at Pokwoand the Rod Cross at Itang. On the Sudanooo sido 

there aro six otoamors owned by the River Transport Dopartmont and .. 

oporatod by the Oommieaionor of Upper Nile Provinco. 

In Oambola Awraa and the eastorn Nuor Diutriotp most produo­
tion is for subsistonoo and there in oesseontially no markotablo surplus 
or dispobable inoomo. For this roason, oxiatinz cargo and paouongor 

movement in nogliZiblo 4uring tho two monthz that the river in.opera­
tional, Noevertholoos, the Bare River offorc a posciblo transportation 

channel for both trado botwoon Sudan and Nthiopia and for export of 
Uthiopian carga through the ports of Sudan. Tho transportation of 

aorgo along tho Baro and Bobat Rivors to thoe.hito Wile into Khartoum 
and then by rail to Part Sudan could provo to bo more offticiont And 
ooonomioal than %n overland route from thw (ambmla aro to the porto 
of Masawa, Aceab and Djibouti on the Rod oa. 

Implemontati,n of y0ar-around servioa a1o;.- the Bare would roquiro 

come form of cana imation. If tho Oaibola aroa is oolootod for furthor 
study, use of the Baro River should be conoidorod in dopth, in light 
of its preat potential stimulative aerot on the ooonosy of this 

rolativoly undeveloped aroa of Ithiopi, ooording to tho "Stu4Y nt 
River Transport ovor tho Baro-Akobo-Sobat Ri-hira of I NAY 1973, pro­
parod by an Ithio.suda.ooo Study Toawt 

it. there is an ooonomio social nood1 for Improving the 
oxisting track between OGabola and Jk aM river trans­
port routone. Thic conoluaion is rosoho not buoauso the 
toam found ovidonco of astablishod trade relations botweon 
the two oommnitios, but boauo the t am baliod that 
improed transport moane may booomu a springboard for 
transforming the w-ty of lifo of the poopl. 
7here are numerous small airports throwjbout the seuthvostorn 

part of tb ouotry,. ,lubabr tho weostrn rout#. ofIn Province1 
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Ethiopian Afrline connects Gore$ Gambola, Buno Bodole and Popi, 

with Jima&, and Addis Ababa* In GeuniGofal Arbo. Hinohp Bulci and Bako 

are also oonnooted to Addis Ababa by tho Uthiopimn Airlinos woatoz'n 

Transport ReQuiromonts and Dosin Standardn. 

Vehicular transportation botwoon tho situy aroas and tho major 

population contorsnot Ethiopia in oohodulod to bo oarriod out on tho 

oxisting road notwork and on tho roads plannol for oonotruotion during 

the Sixth and Sovonth Highway Programs. Oinoo thono rood construotion 

proj oto will bo funded and oarriod out as par' of IIlu rogular. 

rural road oonstruotion program, the oosts of thoso roads will not bo 

considered or asuignod an projoot ooots. It has boon assumod, how­

over, for purpoc, of this profosibility analysis, that construction 

sohodulin,& of thoao roads on be adjustod to ooinoido with tho oponing 

of the olooted study arese,. 

Transportation within tho uroan thomoslvo Xio4ld bo oarro- out 

on a proposed network of internl tortiary roads, the coots of which 

would be assigned to the projects. Thoe roada would be primarily 
land-sorvioo road. dosigned to handle low traffic volwnos. During 
tho period of analysin (20 .yors) traffio volwmos would not,ozoood 

100 vohioles por day on tho rooomuended two-lnao tertiary road&and 

40 vehiolo per day on tho one-lano tertiary roads. It is unlikoly 

that vohiolos larger than ton tons would uso thoeo intornal notwork*, 

Eonomy diotato that thoo tertiary roads be built to mini u 

dosign standards.. In ordor to achievo tho.forooast levels of gri­

cultural produotion, howover, it in mandatory tlytt thoy be all-voathor 

roads that will be maintained throughout tho yoar, The ronommondod 

roadway design standards shown in Tablo 1-1 voro dovelopod from 

axpoionoo gained in Nthiopia and other dimloping nountrios with this 

typo of roads 
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TnlI I 

Propood 'Tertiry l~oa ou nip tn.nr a 

nnT-'IWAY "tnndnr4 
I temn 

Two-Lono Ono-La~ne 

AMT 	(1) 40-100 40 
Vinimum Doei,'ri tSnood CKph)(2 

50 40 
fily40 30 

JKaxirnur Doarge of Curve 0 20 
Flat-Rlolling 52 

250 450Hilly 
M~inimum TindiusCm(M) 

Hilly 	 A( 9
 
I-.ximum-raient W)(4) 
Plmt-nllina 9 9 
I:ilxy 10 10 
floudwry Ilrfttfnr ' tjtf(m 505 36r)(5) 

XomoCev t 	 4,0Sop 4.0 
M~aximum Sugond elv"t&ion 10.0 10.0 
:;tzuotuwoa
 

N-11l Dock 1-,idth (Mn (7) 6.0 5.2 
Doni'gn Lood 

Utructuran 	 I!20-i516 H20-.016 
HoAdwpy (in.2ona) 	 11.0Ii
 
MGM~h Of'et~) 	 30 20 

1rooctd ver±a dpily trAffic W0 yoprs rf'tor coantructione 
2~ Crz'~itwA far stoppine ui4::bt din teno pevemm~t vidanine for 

harisontmi ourywtur@, ouveraooYttionltransitiono, vfirticel 
ouarvo longcthaq ato., to bo consiritent toith 'On roomnded 
desion speods. 

3)20-motor chord darinition. 
4 *)."4Xitui mny ba by I,, r~IUort ufllITrmflicnta icorinra n mde,1I 

200m in longtth.
5) 	 Uiden pl"ttorm to 4,0' tit 900m interv-4ls to-.' pr-lings Length 

of full tvo-Lmno johoini: saction (orcoludino tftnwrm) to be not 
lose then 20m. 

6) 	This width requir'd to pman machirnired tArm o(uip'%'nt. 
7) 	 Widths do not provido o*iowAlkm, 'tpopuletion conters whoro 

pedootrinn trAfric warrantso provido 0.75m niido wt'lk on on* or 
* two sidoo Ps roquirod. 

8) 	Widths chovn rro nori~wlt odditionml width for nifo olopas of
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Approximato construotion cant. per kcSlomotor aro shown i 

Tablo 1-2 for ono-lano trtiary roads in flat (sar poroont pado.), 
flat -torolling (zeo-to-txo-pzon), f-n-(trot f~o­
percent), and hilly (five to seven percent) torrain and for two­
lnon tortiary rondo-in fl~t and fiat to rollins torrain. (For tho 
study areas undor oonidoration, the two-lano tortiary roade.would 
be built in flat or flat to rolling torrtin and costa are shown only 
for these conditions.) It is assumod that tlhu.oonstruotion of thona 
tertiary roads would bo handled by the Rural flovAs Administration 
and that oonotruotion would be earried out by force acoount with 
the ooots being evenly distributed over a throo-yoar construotion 

poriod, 

Table 1-2 

Hotimatcd 	 onstruotion Costa Per Kilometer 
(Ethiopian Dollars) 

Flat to
 
Road T po Flat RolI inf? 111ol11Z 11rilly
(0%),++. (o-3%) (34-5) (5-us$ ++ 

Tertiary 1-Lano 15,200' 18,600' 20,200 21,900 
Tertiary 2-iono 21,400 23,800 ­

-

Proposed :ntornal RoAd l youts 

It would be unoconomioal to provido diroot acooos to all potontial 
farm sitos. The rooommundod proliminary intornal notworks wore 
plannod ao 	that all arablo sectors will be within five kilomot, r, of 

an all-vosthor tortiary road. 
Figuros inoludod in suboequont seootiona of this roport for omoh 

prooaotp show the prOliminory propoed intornAl road layouts for 1noh 
atud4 area - The Oabols ArOa, the Didoa Vlloyp the Lower Omo 
Vallo and the floaM Area, rospootivoly, It rhould bo noted that 
those road schom o are sohematio in naturo, intended to faoilitato 

rder-of-aagnitudo...t comparisons# Onoo tho solootod aroas havo 

boon surveyod au port of tho Phase 11 work, substantial location 
adustmnts may berequird. o of-tho areas, two-lanoIn eoah a 
tortiary road scrvMn 4. the "spine" or oilootor road which would 
connoct with 	 fooder aMdatlionthe nAtional 	 pen+ road., which# In 
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can 	ba,expected to occur alang those. spino 2044.. One-lao tore. 

vls and extending latorally soaros the otudy aroas, would proviJ 

tho 	1Mn-norvioo function. 

LAND CAPABILITY 

Eldetin 8oils Data 

Boils information awailablo for tho roport was oxtronoly lint­

tod and oonfinod lagoly to two roforonoa "ARoport on tho fortil­
#ity Statue Ond Othor Data on Snoo Soils -or Othiop a" by Dr, He F, 

Murphy; and tho UMSOO/lAO "Boils PApv of .rina" sorios woh in­

oludos tontative soil nssootations idontifiod in Rthiopi. Thoa: 

data ha"v boon usoful and have WA46 in tho initial land olaslfi­

cation oftort roportod horoin for oaoh pro3oot aroa. Othor ropozts 

inoludlod in tho list of roferenoes havo aontiono4 @oilo In ortain 

ross, Also, rop rta on oxisting #rsas*s an" pound over havo 

aervd to Itliosto te valuo of the soils. Aarial photographs WM 

rooont topographic map (Joint Oporations Oraphio, Slo 110290000v 

Aagu t 1973) voro usod in oestablishing capability ooour n@s andj 

Units and finallyp serial ovortlights at low olovationo providoit a 

valuablo Insight* 

It would bo i possiblog howovar, to plan i dovolopmont prooot 

on tho strength of the lnd use c4pbility olaaslfioattons shoum In 

this roport. Thano mroly earvo as guidolixso wd aro IntondAt -to 

show oxtont of magnitudo rCarding production capability and crop 

adaptabilitys oaro dotailod informtion in roquirod ftv jal aroea 

bforeo devolor4sat planse on bo formaliso4s 4t feqsibility 10"1. 

rooonnainssano-typo wrvey would nore aoouritoly Idontitfy maor oil 

boundaries and would includo doocriptions of ohawotoriotion nnA 

limitations of each. Prnoot-wide pound survoys would establish 
.	 .olOvationenotouws at one-a or intwywsls or loss. laboratory analyeos 

would clarly show the ahonioal and physioal nharwtoristios of the 

* 	 major soils otssoeiations. Based on this mara reltabl@ informtiong 
and actual fiel4 ob'ratIons, nor* accurate n-apAbility ol.1anifion­

* tions would oaorgc 



----- ArU..I~so0ww.&~by_ -ths-port pweent4y~ ue& oVazy.
in$doproos for prauing andp In the ocnoioanaaybsg Arc oongl.

*dor d as bobng inaotsivo (ezoopt in the 0&60 of livestock analysos)o
Agrioulturaldovolop.,nt would dopond upon tho capability Of the soilsto sustain oontinual orop produotion providod that req ired woolam­
tic, and irrigation works wowo foasiblo or that adequato prooipit6. 
tion occurs for raintod agriculture.a 

Capability olansiflostion i anintorprotivo grouping of soils
baseod on idontifiablo land units, to Indicato both the potonti ls

And the UimitAtions of 
 tho soils tor intonsivo and sustainod uttli.
 
stin. Without 
 the bonotit of oxtonsivo fiold or laboratory studios,
simplified preliminary olueitioatIon is possible by snafyoing aerial 
PhotogrSAph And toporaphic naps, making aerial obseorations, al
 
oonsido*rn 
 vat linited soils data may be availalo.
 

Capability oWsoo, 
 tho broadest of all soil groupingso awe 
bad on the wAn Cagpblity 	Cssifeaotion yeton used 	by tho Unitad 
ttes Department of Aioalturo, 3oi Consorvtion Borvie.. 01on


desinated by Roman nmoralo r 
throu V indicAting progrossively
 
greater limitatione and narrowor oholoes tor protioal use, 
 are do­
fine&a" follows ,
 

Mass I 	 soils hvn tow, if any limitations that rostrict 
their use. Tohe can support a wide range of crops 
that aro aSpted to the prealing conditionso 

class rr Sols having moderate limitations roeduin tho 
choice of cropo, or "qWrln modorato oonsarvation 
Wsotioos.
 

0l6" 110 soils having sever* limitations ow requiring Mpe. 
4olal 
 conservation measureS, or' both. 

Class IT 	 Soile having very evere limitations or requiring
 
very careful mnapont or both.
 

Class
V 	 Se not genoreliy suited for oultivatiop due to 
tOpographic, textural, tofttwal or ether limit&-. 
$tons# or othbr obsatorlstie wbich prooluto04th 

Ubs~r use oonomic crap production. ftoy
10 Used forpaSrzygt vo*Uwdf or wldlife, 



Itin* but It Is 2jktly ofto fy wint, 010 V ans av bo 
t
lorowa amAX~bVtoon 

wAttiolont arable land for 49llnoatian of tho mvase Duz'inf ,morodotailod field studioc, It is likoly that 11*ito4 aoors of Gli. V 
land will be usjpodo It hn also not boon poauibo to )otib2inh
ospblity cub-olasbon or sub-olass units an those reftnimonts ro­
quiro roliablo told obsorvationsp Soil otu,16n and mps, and
 
laboratory anaypos of roprosontativo soll piofilo smplo;. During
Phase 1I feasibility studios, those olestiontins would bo ootA-,
bslihod aMd orop suitsbility ao% olorly idontifiod. 

XA MAD MOSSB 

consmption lvl6 o tr ood and r ted family liTIa 
oxponoe In fthiopia we not vll known, partiul4rly in rural Arois,
The Oetral 5tatitical Oftioo (08) to roported to hay#SndAtod 

rural oomption st dr howmvr the rosults wero Mgod to be
unreltablo mA the otuy, vws not roloaod, AlthoUV these data ArO 
not oll doounontod, it sooeis cler hat cmnvAption loevole aro
 
quit. 1ov both for urban and rural populations 

Iagu almgm1=j - The Southvestarn &W1m, .naompasing
the projects undar cosideration, is ponerafll beleved to be Adetieit gr~in." puls rea. %0e Situation io further ocereindod
by farmers elliN grains and plop at lo harest priove to 
Onwl sto *ash for. and taxes Wn other tautly axpenoes a&M thorn pw­obasing pain inported free Adits Ababe for famly oonmamption lter 
in th , 

.
With the above patteo .t swas likoly 4t ooeanaption le"is
will be rlativoly loV. Por paposo of this proliaiiy Wanlysis 
pre,mt eOCsWp14 lovel. and loAdcativo per oapita We olastiol­
ties were devoloped tor the Ueuthwost bgiramd awe shown In
Table ?.-5s To illustrate te sapttud. of possible per *apt%* ~Inaweamos, Table &I"oSontajma.5 an eStimted tmsw t...., 

~i ~. ~wa vm -m N4 -o
"Groae a the thieated tws eshutlto latii6ty 



estimates ars oz14W of SS~Stude based Wdigly' an judsousnto 
howevarl they ero IrAictive of the isooso offoot, which oou3A, bo 

Tablo 1-3 
Rastedt. Por Capita Cnns'mption in 3outbvootern 11thlopla 

ftroou t Annual 
Income Consumption in 

AnnulCosumt on1a0tiolty Ton Year# 

Co(kalu/)its 6" 005 13 
Starch4g 20 120 0.3 22
Pullen 15 90 005 17 
Most 530 1.0 7 
Milk 10 60 004 11
Veptables 20 1W 0.6 24 
Fr'uits 1~2 12 0.4 2 

4 ! ' -
Purhas",@ ':"800444):-/ , b ' , X .7 - ]-°." , ' , 
' 340, - X 240 , : .,, , <,L.":' .- -:- <-:• ,,• : :
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, :,//;:
(1) I~udes oesea -oovima ' : , .. " . ... = ,:W :L-i,"... ; ( i ,:'!:as food and &s bovaraps*o 
(2)olthing, su6rsploos, rats, oils# salt and aisoollanocu faiuhy 21"* 

exposes* 

IIII, 
 I
NasIbility Iswstiations omit out for selected Phaso IT ejtuijy
AMe" should Inoludo analyses of Iowa oonsumption lewis which will 
hAVe laPortant IAploation3 to the fiasnola viability of the farnor 
bssof ioiaroes 

hile littla is known itt this, ties about tbo sine or loal xikets 
it is believed that the Cash sxts (Offotivo 4.ammi) in the stu,7 arose 
is relatively small. FPturo efteotivo douAM will depend upon tho nature. 
%nd extent of doveooust in the regions 6iven the terse of reforons 
%blob ca11 for resottleont, one can oonoludb that, excopting Iufts-. 
stw~me populat ion and labor omgloyo by poosible larger mohmsised 
farers 100a1 wmbt demwan would remain rolatively small, sd stable 
and marketable suwpluws would be ozportod to other regions of Ithiopis
ad ebread. 



D.adMARRIM ~ popiuiotiongwth rats of about 2*3 psnount
'7 ts ezpaotod. Thin, ombined with 2 to 295 poroont real Inoomo povth 

incrosue the demanA for the hbi food *rope of oewouis and puis'- G 
at about 3,5 percent per annum. Although the rate of supply groth 
will be subjOOt to a numbor of tctore, It sjus unlikely thAt It 
will ozood the makot growth Ad oould oonolvabi tall short of the 
"i~t gowth rate. 

An a proluinary ovew'tov, it would akppowz that the amrket for 
maJor orosas (Paib* and sorhum) and pulse. should not be a limitatim. 

Ithiopien ottoI prodoation haS virtwUly not the dornetlo 4Umds 
lovevoer high quality ootton pvduoed tram m irripted sioulturo 
devlopment *choe would be arktablo abroad. Oezrtar staple ootton 
o Ins anted agrioultuws, development, &O ould supply the 

doestto mrkt, whilo surpluss of longor staple ootton from iri­
8t Isi (o.j. the Awash V~iloy) oouL4 bo axpctod. 

AS will bo pointod out in the spoolcto roject "Osoaltionts in 
this roport, arlous portims of the outhwsoit R"Im (0Gwbla.1i 
patimUr) appeiftto voll-mait toA'mt I4 
21oe Is not conausd in Ithbopi, oxooptikn in Ino *Mantlt i. 
(235 tons we"e reported, to h%&" Won importeodin93at .1po 
kioem. 1,094 tons were imported In 1979 when the Pwioe Wa* 
lowere to 30*38 per klclp'4 With th, apnaant tast* prfte onooe 
for tat,#sordhm wAd miss# the Potential doa otiOmat 4esAM for 
te oe uwdr t be unoortain. ou!f~sb~~v.i~ 

t- "-Us , the j~tfttia, mAets (both 4am., 

DOailot feasibility iavosjtjgatbons ahotUL also Ineludo an in­
depth study of dostic rAd favaip inrkota foi rofined cane sua# 

The only export acp considered in this pvwetasibility "tiYis 
* cotten, Ira whioh a continued world damand at favorablo prices is 

* Whfil, a ostinwd stronag growth In tho vwld ssam markt to 
expcted, this crop wie not onsidered at this tim due to tht. 
0xc6ssiv ttanport costs to mWOe it to VASOAV%# It is possible that 

http:0Gwbla.1i


this picture could ba changed at *ome tuturo ti. by sme~ of corn­
blued rivo and wralttatO0p thrwo tLo u m; howevOr, this 
4-C- l it I n ltnt- o Oai4r and--ulImiurovnmoni ouoItr. 
the variouo rivYa obhoIls tributary to thnIthito Nile 

OtherI tt4go worI ozprt nrouoo- Mptod to oort4un ot 
the area stu i , Ipolndes rotined, sur rc o Lnd oharloot bos. 
The actul mskot potentials for theosf n poiibly other crops 
should bo studied in detail during the Riaaa TTfeaIbilty'stu4y*_ 

tor
Pioso seres oomoditlos of intrto , spooltio to the pro­
jeot areas undor oonsidorationg ewe virtualy non-oxistonte Putbthr-
Moro# the tow spot prices Lrport'd two# tioss vos repreosnt the 
pre)ilitig pittorn of low hamst prloes an favors soil mlnjAI 
quantities of Prodmoo to meot cash needs ead hlh prices during tleo 
dry, toodoIitiot porio, hoe Introduction ofm Intende Invsot 
mst Program willin %ualprobability tuan. thu rosion from a dtolt 
and iaporting awe. Into a position ot @xportivff sarplusese 

Undor this situation, pricsnWAdde Abeibs anA major Inter-o 
mediate sarkatst lose reibto viii ikly COVOIn li1storie prieo. 
in tUe mref of' rat interest fro* utok prie series WVew to­
ported are shownt In Tablo 1-4* Only Intoruitt0nt prices %reroperto 
for Ai5.5 GOra, JIoet., Arb% 2(inh and *-uaol~a. Thin isok of jr'ic
dAta ad readilyV ailable MietUi VQlUmp plus the poUtntia top
mjor change, makes priolu a d$ffcul t &".""auofthvlm 
WAnhistory of' the "Us. Ababa folesale martt it Mast be eon'a 
altered a~s Whsoot elible piciIndicators Tho pices (tams #&W 
basis) US04 i tho oubboquopt antlysos, arc ahown in Ykblo r4 *A 
briefI deseription ot the asumptions used In arriin at those 
Wios. follows bolov, A fll cale feasibility study should inolI4. 

careful oossldaration of' thn de 4-applYwP le relattosekip In the 
various major tosostie markets a well s potetia export markots 
tot the or"#s used In the following analysos, taoludIng ethers of 
hI* retontiul vWe such an riee, harleot bme, an. suar cane 

-+i+,i " +.... "i -' + . ... ' " +"•..... ...... . .. + .......
 



1969 !1,56 14, 15,a5 20*45 Nf A NA 14.06 4*39 18*47 

1970 21.17 26.26 27.09 20.67 29.25 A 22*.64 34.05 5.e63 
1971 20438 26.83 2151 25.65 HA I 71.06 37.25 27.24 
1972 11.17 14.59 11,9) 19430 M 17.00 11.93 25.14 1(.65 
1973 17.79 17.36 IU 22.35 WA u 19.04 25.57 - -

Av. 16.81 20.22 19.10 2$.32 NA lA 17.25 29.24 22.05 

*~~o-	 glum..2~.~ 

1969 1O.21 MA MA 7,00 
1970 28.6 45.00 MA 67.00 
1971 26061 40Jt NA 67.00 

1972 16.56 )429 XA 68.50 

1973 25.14 )267 "A 10%00 
Lv. 29.99) 56.16 X 74)001) 

Sotroos 	 0#ral and pulo. priLto froe th* lthtop An OGain 
Oorportten and @o@MLld vith dta rceiverd from the 

NAtionMl lnk. 
1) 	 Iftluden eitato of 3070 and I5 p' qq for 1974/5 

an 1975/6 rosp ttyvly Tnrfmtion ttwslebe by th 

&mob Ulboy Autbority. 



Table I.. 

-apte
Prices UgW In utanelo and oonomkna s
 
(oa
or- quintil) 

Coo Prio g Used tar All Proigaut 1an 

Sar 14 

- aoarohaso~ It that st" priees ninroauo from Addis Ab sb­
westwards. Noweyr, these higher reiood markets are not bollovoil to 
be suttieiently lage to absorb large quantitios without serioum 
price erosion. For prpeseg of this stuA~y it man assmed that 50 
poroent of the muts* would maw to Ads Ababa# If, percent to Motu 
and 40 peroont to llama (using the Msotu pieces). Prom the rospio­
tive fivoew r puioo %voragast SM in the AbsatoO oft notablo trond., 
transportatln oosto were subtracted (tSO.09 poer tm kilometer) a 
vll as a handling ohargo at v*O.P per quintal. 

SAN- Llthough %oaplote prioe serio for sorghum wa 
Available inly for Aldls Aha, it ippars tht prlces fall rougly 
In propovtioU to distooo westward from AlI.t With this ,attorn 
it wan assumed tMt sorhux would iwcoe 1322 por quinttil at AdAI., 

the market volume used for wit* (ID percent in Adis# 10 percent
 

loe freight @zin 20,90 handling oharg, 

brsf -7 prices ahf arseb an ah ookpeas were electad 
to ropseot pe prieces In general. th prioas were weighted by 

In Notu, 40 poromti Jis anid equal, vwldhi were given. to bethJu) 
puoen, Larloit bans, an increeoils - InportAnt oxprt croppeason­
etuited a muo hier prie (140 per qulntal in 197)) thin the othor 
p118st but due to teohnical unortainties of the expert maeto the 
higher Rarigoo boss price w%@ exeluied. 

Ad'~ .i!£Iif itaun~ ~imii~&A 
-~Ofilthe p~o thus ftev dimpd cotton offers.&

spsl4 problem In that it to ILmajor iuiernatiaially trade cop# 

~1-4
 



including Utbiopian activity* Rthiopian ootton lint prices will. 
increasinly move in oncert with the world price * Tho future world 

-- price. i-open-to =h-curr~mt -apoulaton--i tht pricGL-of' thQ'Paut­
year aro the highest in rooont history. Thono priooe oould attrot 
now cotton produotion, but with an ovor Inoarvaoig proseure for 
foodstuffs and oapital limitations for thu oonotruotion of oynthotio 
fiber plants, it ooe possiblo that U810.45 to U61O.50 por pound 
lint ootton (caier. Liverpool), could contiuc 

haminatimn of rooont prices oxpot4d pricos for soo4 oottonend 

in Addle kbab loads to a normalisod prico of 3678 pet quintal. 
Ginoo this prlooio taken to roprosont,top quality cotton, a 10 por. 
ont reduction for a lessor grade cotton W30 tc~kon'/ Froe this 
Addis prieoo freight at 130.12 per ton kiloootorwiand an' 0.75 per 
quintal han4line.o.rg wore deducted. 

Although cotton prices in Sthiopi& ro tonding towds tho
 
world price, it apper 
 that the actual prioo.o snoods the oquivIlnmt 
world pri e.' vut) nince the two prices arc tCding towards ono 
anothor, the finnnoil and oconomio (shadov) prie Will likely bo­
oom nearly Identical by 1990* For purposon of this analsis, a, 
constant roduction of 4.00 per quintal of the finanoial cotton
 
price was used to arrive at tho oonomic 1proi . 

4 rription =a4 vAtot control should result An quality long staplecotton, but oonsi4ring that It will be &now crop, top qualityv innot expocted to bo Ahioved until the ProJot aturs. 

2 4 prtoote a 30 percent Increase over thootols and puloon ratoes
reflooting tho oatoer bulk in handling cotton. 

4* 3 4hAPPrezimto bqutvsbant world price (or aconomic price) imscomputed as toflousi II690@45 se pound 01? Li1verpool aiscumed 
minus N0par pound to fthlopis

U... pod For) hiopiat or
3188 per k P 1wI Uthopiat 3l 

http:han4line.o.rg


I ~BBR1'LIMT ALWWANONS 

.... fmliaafrom Aho ovorcrowdad ihland and 

drouaht-ntriokon areAs nn sottlemont of indionouv familio on farm 

units vould involvo oortain diroot ooota. It is aeumod that tho 

potontial maallholdor earmore aro prosently on a bare suboistonoc, 

or sub-aubmistonoo lovol and will havo no oash onooquontly, it 

would be noooesary for the Oovornont to oithor advanoo or subsidiso 

those costs# 
Po the purpose of this profoasibiltty otudy, it is assumod 

that tho 0overnment would advanoo a food.allowanon of S 240 to ooh + 
' 

family which is oonoidorod adoquato to oovor living expensoo up to 

the first harvot. It is suggosted that this advanoo would bo 

PwkvSithtut-intorosit over a period of. O1roj to, six yours. It is 
assumo4 that other costo to covor tranoportation and sundry 

oxponoe would amount to about I 260 per family and would bo sub­

oidisod by tho Govornmont. 

Tho abovo cots were usod in the prolislnary evaluation of 

omnlboldor oxon-powerod farmu for all four projootn. The total 

for each project would then be I 1,250,000, considering 2,#500 

smallholdor farm familioo. 

No rosttloMo flnwZanoos Aooonci4Ord for tho lrg 
t1O~f~a*L~sthoy IYould be nosoroig, ar&ms And~ ar0 

asmmod to poesons sufficient cash to prooludo the need for any 

advanoo or subsidy. 

Other financial roquiromets for oquipcontp farmatoads, land 

Propar&tion, production costs, oto, weo cosdcrod on a farm 

credit And ropaypnt basis arc aro pronontod and analyzed for cach 

project area in parts 11 through V of thin iwoport. . 

WNAL3U TMI3SO AIM NW?3SlON UON S 

Ifficont overall manamont, togothor with tooting and oxton­

sian ervisoo. are prorquisito to implomentation of any of tho 

projeots presented in parts 1 through V ofdthlo ropert. Thio se­

* 	 tion includes provisions for establinhort of a,preject anasement 
owpnigationp a tos o.4monstrotton farm, an tnsion sorviM tor 
to provide informuation and training for farmern inwoll-toatod and 
I'+ + .... + ,++++ .+,,,. ,,. + .+. ,o.-	 , 
profitable agricultural techniques*
 



in view of th. preliminary nature of this report, the sam. 

organisation and ordor-o-manitudoaosto woo used for all four 

projets. Durbig Phase_11 detailod studios, oach area select.d will 
bo treatod eparately. 

Uainmaa~nt 

It is onvisaWod that projoot dovolopmont and operation vii work 

within the framwork of the iniotry of Agrioulturo (N!A) and wili C ) 
therefore, be an integral part of the I3toniaim end Projoot Implo­

montation Department (1PID) thereof. 
The ohiof oxooutivo to IPID would be the ProJoot Dirootor 

responsiblo for implementing all projoot dovolopment and the opora­

tion thereof. HO and his staff should be looatod in the projoot 

area from the outsot and should oontinuo to rosido there. 

Projeot management should havo the highest possible dvroe of 

autonomy and should be direotly responsible for implementation and 

operation of the various projeot phase and for administration of 

funds allooated for this purpose. W 

From time to ti.m spoial oommittees would.need to be formed 

to deal with problems and deoilions oonoerning.roade, researoh, 

oredit, marketing, livetook, water supply1 cooporativeos filmnoll 

matters, land tenure, training, eto, A cloo working relationship 

would be required with suoh organisations an the followingi 

- Imperial Highway Authority. 

- lational Water Resouroos Ommisslon 

- Agrioultural and Industrial Developsont Bank (AID han 

- various department of the Hinistry of lnd Wofon 
and Administration 

- various departments of the Ministry of 04tional 
community Development 

- training institutions 

- Institute of Apicultural Rosoaroh 

- Lvestook and Neat Board 

- Veterinary Department 

M Crain Board 
= Crain Corporation 

State ?orest Apgnoy 

p. 



)Soil and 'Water Conservation Division 

n nopnsion Service Division
 

Other departments and diviions of the Ministry 
tuof Agriculture and Qhor agencies as requird. 

direct responeibilityi 
1) agricultural extension services; 
2) establiebment of a test-demonstraton farm and crop tout­

ing and experimentation with a viow to improving va .wiotirs 
and distributing seeds; 

3) mapping the area and demaroating farm boundaries; 
4) 	 livestock toeting; 

5) planniot design and supervision of internal road con­
struotion; and 

6) planning, doeign, suporviuion of oostrution, and opora 
tion and mainenande o watqr control and rate;oupply works. 

Coordinating -funtion- In. addition to tho direot responibili­
ties listed abovol management would have a ooordinating role in 

connection with other developmental activitiou in the project aroa, 
including, but not necessarily limited tot 

1) land leasing, conoesuions, registrations and disputos 
(with Ministry of land Reform and Administration); 

2) agricultural credit and marketing aid oooperatives(with 
AID Bank and Ministry of National Community Dovelopmont)l 

3) prooeosing faoilitios (private or privato oum Government 
enterpriuas)l 

4) town and village planning and organiztion (with Ministry 
of National Community Developmont); 

5) health and sanitation (with Ministry of Public Health); 

6) 	education (with Ministry of Education and Fine Arts)
 

7) 	post and tolooommunioations (with Ministry of Post, Comu­
nioations and Telecommunications); 

8) 	security (with Ministry of Interior and police authoritios);
and 

9) 	powset spply (with Ethiopian Bloctrio Light and Power
 
Authority).
 

Tost-Dmonstration h~r. 

Research in a project area should be limited to testing the 
applicability of tho resultis of original rosoarch carriod out else­
where, In alos collaboration with the rnstitute of Aericultural. 



(nH). ;eearoh 
o test, demonstration, and multiplicationMoquato possibly seed 

facilities should be provided for a projoct aroa by ostablishmont of 

pro pra to o Tio sio of thiu farmeotennormation farm. 

sholod be or provedoethoe he'"rtr f i , tigifjIoatlr-, 

portion ight oompris an arablo area of 300 eotarom,h 2;0 hootaros 

devoted to meohanizod farming and 50 hros t n far mingto rming* The
 

remaining 100 heotaros would be utilieonfor.projoot headquarters, 

housing, training faolitios ashopolaboratoryt,et In thevont
 

of livestook tosting and doemonstration, an additional 400 hootaroo
 

might be requirod,
 

Extension Services 

.A-program to extend information to farmorouabout agricultural 
technology and improved praotices is ossential to both treotor ant 

oxen operations. Extension would also ollect and disseminato in­

formation on cultivation practices and rosult in the farm arao­

oultivators aro willin to adopt ohangos in farming practices only 

when they are convinced that new teohniquu" and innovations aro 

feasible.*o 

Thor, existo an &auto shortage of wll-trainod extension workers 

in Zthiopia. Consequently, an oxtonsion staff must be trained by 
skilled toocnicians (imported from abroad If nocessary) assipnod to 

the projeot organization. 
The basic thoorotica. and practical training for tho first 

group of extension agents would require a minimum of three months. 

In a subsequent poriod totalling some eight to ten month* in.tho 
field, the agents would be intensively involvoed in the day-to-day 
operations of their respective farmers, At tho end of this time,4. 
the agents would assess the first year in tho field and preparo for 
the following year. 

The oxtensionagent training center would~ba loocad on the. 
projet farm and would include housing, olanarooma, tractaos plov., 
seed drills, mowroo oxen toams, aon implamonts, sprayersl miscel­
laneous tools, etc. 

The bulk of the training would be in tho first four years of 
aprojeet impemA~~antath after whichU retrainingwol be needed tocm 

gather'with this training of some few new pornonnol due to attrition 

I~ 1-47 



tiimaos a oonforonoo cnte r for farmers and for training soioni 

to servo farm domonstration plots* The "pokagos" wouldnton an, 

(o.. for examploo improvd needs, need troatmont proparations, frti­
in the eto onivodaffnd pon equipnamont otn n
luers (if roquirod), and insootioidor. Th farmer should pay for 

~~~~oshoxtonsion agentoahsotnntt~oul bh poided withthese inputs tho first two ouyoars and supply thom himself from thoro 
one 

Drojeot Orgfiaztion 

The tentative staffing plan for managmonto testing mnd 
extension orvioon, portinent to each of tho four projeot aroas 
studied is givon below. It is noted that thi does not include 
operation and maintenance of water control worka or Internal road; 
the omt's of thooo items vary from project. to project and aro 
included in parts I through V for each prooot. 

Projoot Dirtor 1 
Deputy Director1 
Auditor, Secretaries and Olorku 6 
ars Manager 1 

Toohnioal Assistants 2 
Agriculturist (i)1 
Acricultural Snglnoor (1) 
Senior Nxtension Agents 4 

Junior Extension Agents (2) 2 
Drivors/Meohnnio. 10 
Ouroyoro 4 
Labore 22 

()Assumed to be oxpatristio for first 3 yoars only(2) Buildup ovvr first fouQr yoiru 

[ ......++ ...++.....!ii ili~iiii
.

r
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OMIT, II0 In STORAON 

.. mplemont~ton of any of the ou projoote studied would,ro­
: .qutio inventmonto In.tho fields ofP agricultural credit# markotinj6,
 

andigri s No crop processing van coaidarod in this po
P, torage. 


fOsolilty otudyl howovor tho Phase ir f'oaciblity study shoutld
includeo tinvtation oft theo ofaibility of frooosa8 ropntno­
maended at tatotiad posbttoioo my rnoludootton inohoil
 

"-.pIouoojsua .ofinaoroo loo mills, *too
 

i?:i- In ordeor to onvuo tho agriclturaPl .lrodutionpotential or.
t oland nemd toir resons of the projeoot oA, th timely provl­
#ion of soqutsO nilicultural ancredit,offioiont markoting o­

,+ togion ar oasontial. Idao 1y# oooperativon should be ornlnodand trained to h.uiol crdit rsund obtonida by loans irmtpo 
fAiuluta td Inhetrval Dvelopment Do& (AI tnk)d to to 
Inclure, i to hw o the eomont an klitfti ofi crops. o 
mede Throe tto of odit wuld be rmquindiotto 
credit ahktin2rote 
an ) aeuatri creditndao it st­

,di 0 crop 


tu Oquipm md farmaed 

toi crediteor fn (evlopnt lf~anad icdutormi ainta opit Iml, "oont niysho( ak),be dtoquirodto thebi udo 
inmrs t1foshdl the m yemen and tharongofi cro. ro 

a0dtrai-edo-hpuanio cots for evolvingrepor fund:dciao crootoinrtyps of chrdoulh befhi a-torn ordit
rodt r. 

Tndmlumak farm equipm faroa.3) 112 reitg Ofo~o th along
rtrnsreifor f rmp caIt~. rdtniteoring tritultrarl Incieredeonts y o bereqied byacredit t thf od of(sthin nootior) 

*...... .. +. .
 
7' Sag~etin Iaitio ineah croeit arpear Tat stresofhil s eint 


*:++"4 tor+++++eaxul mein effcinc an enur the' famr++ equitable ++: 

-" eturns for his, crops, it is coneidor '+ -d ,%"s;sss ry to grai' 
+ 

"rovid

storge fciliies *3 ech pojec 
 awa Those, , st.,e wo-l+bot b 
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5 (Thousand 33)	 
4I
 

littUl C1ALI Cots Anatol Roourrgn Codtw,Itam 
Year Year Year Your Yo.r Yor Year Tosw 

2 3 4 1 2 3 4 

Staff -- - ~ - 288 369 401 314 

Houuing 213 28 28 27 11 12 13 14 

Buildins. 9u -- -- -- 4 4 4 4 

?urnitur &AOftioa
 
Isquipmont 74 14 14 	 13 4 5 6 7 

-- 48 76 76 76Vahiolon 	 75 45 -

Form-- 50 - - - 8 8 8 

Water Supply & Slootroity 50 - - -- 8 8 8 8 

Nlsoellasnoup 	 10 10 - - 1 2 2 2 

r Exponu 	 - - - Sala 10 1 10 

7tal 	 512 147 42 40 374 499 533 448 

I' ' a 

as 'a'"'s, a ,a!~ 
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imaap by a copraie oramiin , 

For,,tho purposo, or this study, it wa assAm that tour cin 
stores would bo oopatruotoil, t' oash In prclnot yoars two$ flyP, 
4i tI _"a- ton. Thesa et crev 1old-4~ W-w4~ wm.an-al-vmtho-
forw holding graiii crops against scanonal prioG oving, and wou14. 

et bank spooifioations for seoirity vhan offorod as storse, for 
financed crops# Av.49* stition aW drinGaI No4ities Woud 41l0o 
be Instmlled. 

+ Batimtod Costal 

Tho ostimsto4 ospitsl and raowrinl ootn for Implomentln mid 

opuratirg oredit, msrkoting and storgo ftollition Innash of tho 

four projoot sroan aw euamarlsed in Tablo I-7 foordit %nd 
marketing and in Table 1-8 for stonug faoiltttos. 

PBLIO SURVOIS 

Iaplomntation or any of the tomr pwotots studiod vould wo­

oult in it onidorable inoreas in prmannt population in tho 

projeot aroe and, in norby towns And vills-. Inovitably, now 
willapo vould alo be forot to provide support sorvloes suoh 

as shops, -toe houe, oasual W pormaont abor, oto. ProJoot 

implementation would ultmlatey result in tho sbttlemant of 

2#%O0 to 3,000 frun families. Assuming an wvowap fally of air# 
the fawn population then would totsl up to 18,000 (assuming 4 

livotook raining element). pon-tsw tasilioo, providing support 

servioos d living In tho exinting and nov townu and villaPG, 
ight be as msuoh -o doublo thin numbr, or 36,000. In summtim 

A total projot-rol ttd population of 90,000 or or* wold be 
Oxpeoted to %ooumulste over periodof, yoara ttqtnsayl 

The muCoons Of a now projeot, sub so tho four studied, vill 

depend to a la.rg degree upon the public soioaes provided in the 
area. Vithin tho otext of this seotion of tho report, servioon 
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in4at4.. --- (~iludEing m4ai *ai othe 

ontrol) 
luoat.ion 

P~.dises 

Other -Police 

Oteoryioos are troitod elsewhere in this report; they 
inoludo v'tr ontrol ftoilitios (estimtodb ost woui l o ovar 
domstic am iniml wator mappios)# trszlsport~tion and ahicultur­
ea extensionl 5Zr'yooi . A brief dosoription of the publio seryioo 

faoilitios inolu i in this proteability etude folloVs. 

aleL Control - )klars con trol in thvo lowlanM arose 
vould be effeotil both by routinenproynld And by widsprotAd 
diaseuin~tien of dirigo. 

Olinioul Uodioino - he vntioilpto4 popu4tion ini project 

aoa (90,00!) would jia.i y the estblishnont.o jhe t ooator 
pluis stratogiomliy looated hefilth ststions. For the purposo of ' 
this proliunInW ov-Ju,%t1onn bwmrg only two hbolth ststionvi 

are inoluded. 

The oduottiml faoilities inoludod for ,tnb of the projeoot 
%roa iro ton ninum foraml duotimn (Xin) ro*elo (patd, 1 to 

4) with it oipsoity or 2W0 studonts ciota. it 1# mtiotput*d thkat 
tho schools vm 4 be built ever a period of five years 4nd 
roch peok onrolment within ton yers. 

Planning 4t this very prollslnary atu2§ of Investigation,
 
indicates that oo police ML-etition in 'aoit project voi shoul4
 

be iequt totewntitn lavo=4 order.
 

Us.estimtod capital and recurring cono for Impleinenting
 
the public oryle teollities diecuspad in tfio forerins ps-.
 
SMON9 Gomm to 4ll projects, ar* mumrao In Tablo 1.9,

.,..4 i44- ... 4 4 .....+
44444 44444-, 444A' 4~*4~4444,444. 
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tooftnomio valUos
 
3) Jobe andsmamgntdi the orAavoitjhswa-tow 

4o valuoelof orhrmlirdnus.io n salanmlbo:i: us.noulmero anvrodsf ib nmi anatlyis motout~~n 

ofpatiarouoocsty fou an.the cot n ooft bo
noood n eachts ofte yo au1@9 bth0St
 
bmiefItmry labwmeor podutvy duo4toe cae
oooaio melth wAt 
ofn tosi acaltyfotio-teost n eeit bo a 

r) job rod in-om Oro In t r.aspttryduo 
1) odoodlIn Inpu vlaoshtslduopoiinofItrarjc . +.to.o atInome wofltotha Jolbes inostuceo anyoistrutio i t 

beetits8)he bost of1 aeiutual produmt om loojeipl iu. 

wouof ofclAal)ia uinpesits -uTto tovi*an isised injAt 

a)l sobsionoftis. par t IV04 thro Oxnanw iautwd 2%u-o 
blbe ndne:r&ad retailmooaniedtorn n evalvat nu.dsrbuinvoume; 


bof)swjori ad In Pamtontdi thouh o his rfept fo
 
intae tebai sfomwih am 
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allf1 ou oproots, was assum tna r ts ill bl up atro­
tho rate of. 900 oa" tam.s porFoat to fivo yea s an 30 oohmnioo 

tam iin a thro-ouw period. Nost annual beefIts for each Weol 
typ we" sbotoaorio4 ng to this oohoudlo.,' Tbs A) o to r­
bmotIt stam for each project yeouoA the gross bonefit streams 
before dodacting 4ornlopet and operating oeutv and tarm invesmnt 
costs, 

ts estimatoo.oarknt prices, backed up to tar pzto proontod 
oarlier waro 

sent econom lo 1) orghuvnand pulses 
in an ootion of this prt ononoidrod to also repro. 

prieos in thtm m ie, 0or0 
awmod tcbomrkottl an consumod within and 2),0opiagthe intar­
nationl cotton price was used In i of th0 ourrnt abnormlly 
h1 t i pvllsing In ,thioplm.ttOn aon 

t P:aning In Dog #Orallyee 
followed In conyotting financil csats to oconoaio costs for this 
preliminary analyass 

t Dveoopt and operating cents weto .baev priced wiug the 
following omvorsion taotorss 

Qonstrwiton of Water GoAtrel Works 0.90
 
QOmstruotion of ZItornma Ro~4 0.90
 
Nappingan=d Ourvoys 0.85
 
Opeotion and lntomance 081
 
Or:dit, Markting and .toago 0.085 
Xosottoaot Allowuane 
PublitoUorvios 0.85 
ManageM11t Tooting and Ixtension Sorvitos 0,85 

1MWO Cost@ were shaow PiOed by applying the conversion factors 
list"d In Tabla 1.10. 

0ido to Prejoat P2anning In ftblopi'Psng
Oft p Prime MNitdw'er Office, Zaporii 11thtiopisa Oevernamnt 

UA meio 

Jum 19729 Chaptor Pour,I :: :: , ... 6 1 t : l l [ w r l ~ o , rr" : L: : ,:h ".. 

*>:: 'h :JL 7.:rL { 2{ : . .< ,:V .. .. l 1 -5 * 6 * 4 ''# 
4g ; :" rJ} /",: : a"q,7.. ' , 4 L" ', ",:: *"-::{ 



Table 1-10
 
Doonomic onvrzsion Factors 'Uoo&i Yhrm baudgot
 

j~ All Projects 

Item Converion Fhotoz' 

Fortilisor 1.00o 
bo~ootioidoo 2.00 
14b@o.4a0W% Far 0600(1) 
Xfsbor-4kobanixod ?k3 0.60 

Drugn and Chomiclo 1.00 
2opirow an, Ikintenam 0.60 

No41
 
Tractor Oporations 1.00 
7~aUy Living mixpou, ~ 0.00 
MinIao wsa Yktotedo 0.d5 
SalArton Wg~Vhji~nscomt 0 
Lau4 Tax 0.00 
Tiioomn US 0.00 

Animl.e - Oxeng Dmnkop, etc. 0.85 
ftza Nsohinsry 100 

BuldiaW.q Labor WM Xmtor1as 0.60 

048 

(1)As-nd 45 fr y~r 1 troa520
 

mailto:14b@o.4a0W


1ottoport, ioc bonof it marins woreo putod o-or a 2O-yoalo 
tft I-od o-f ji1ii a economic projoct conic (inc~lding do­

; voloppont and oporating costs and farm invontmont costs) woro osti . 
nated yewr by year ovor thQ ano priod and doduiwtod from tho Crous/benafit margins. rho rovult is the basic or~or-of-magnitude bone.. 
fit stream which would be genorated by oach projaot, The intornus 
eonomic rate or roturn from ouch projoot was found by discounting 
this not benefit stream. 

,+?i
 

< 
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ofarom 26,000, oquaoao awo kilo­
Jastorat,oouprisos aoz'o than half of riubaboz' Pwovino,. ?1ith tho 
Oxooption of a small mountainon aroa A~long its OAtI~orR odpo1.mont 

Gambolsa Awrajo,Iwith a total 


of tho ,xtra~j4 id a loviani QaaVasnah Plaini vith *oaoonally floodedl 
and swampy land* stretching to tho Sudanoso border. The plain. is 
eraitiod by tho Bar* Rivoi' in tho n~orthern soctiont and the Oil* and 
Akobo Rivors to, tho south,, 7ho totali okpwnuo or'-the plaint includ-,
ing assoolatod 1ntormodinto brush ltands, in &Mvoximatcl;* l.5 million 
hootarop. 

From thin total, a 
53000 heotaro bleak)has boon vo'.ovtcd for 
initial dovolopsont. ric~rj ri-i ho-va thu loo~tion of ,ho trian­
gular-shapod %roa in rolt.ion to tho Ban fllvtv near Oaola.# Tho 
project inloatod alone the gct~orn bank of tho 1'iro River bog-­
ning about 20 kilowotorj 4owintrq (wd'int) froa Itumbla Amor topo­
graphy indioates, a nutablq zito tivr an hiition pumpine station.
 
The main @oin*. woul4 co app~oft-iw-toly 40 kilowmtera long Doonlo'1z 
in a southerly diotica rtnt taraitin4 at Alvi*ro Riv.W, an Inter­
mittont tributary to the Baro. Thti aorthori boundary of tho projueot
roughly parallola tho rivor for %pproxinata~ly40 kiloaotrs n4 
will be 4ofined by a t~no4 okwuoont to be booated cuffi­
olontly awny from tho rivor too iu tuit to Intarforo with existing rivor 
bank sattlonante rand sgrioultujra p)ot$,ons.. 

The colobtod uroa lion within latItuloft 70 -57 0 ad 80-141Y and 
longitudes 34o-50e unl 34P-251S, 

OlimatolMa mand -dz'o~p,, 

The 0arePiyXlBfAv tflfltW -~-~2Tho Pz'e niysw
eystoup aimeut~antiraly In NthiopI4, and tbhi Mabr Rivart dr~ining
frem both Sthiopia n k*4 i uwino join to rors the Sobat Itivoir,
aential tributary, to tho Whitt, ",III*# on4 is Aae Ispottint net only 
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Baro Ri

vor i 
o0pod and'tho.Bobat poorly, ifat all; developod, witmuho
tho 
nt,

At pro 

o 

t.
o ovaooraTion 0aras 

u to 
annual ronoff los 

arnridano 
Ey p from vast iundatO o 

hiopii'a m.oh.Pvimny at hnigh rivers+tt 

-Th- t'wo"at 
 about tio division Point on tho Bare
Io botwoon mountaine arnd plains. Pormorly, its importance was
 

proster than with warehousos bo4yards to hold ooffoo,..now and otor 

cootton, livostookolumbr, gold, oto. Muh of tho produo 
 oamo from 

7 theo notby mountainous aroe ofnubabor n4n 1ol,!Porovinoj pond­
ing arrival of stoamboats 
 that could carry thio Goods to Xhartoum dur­
ing poriods of high floods. 
Thoe produ ts woroshippnd down thoHilo
 
and via the oditorrnoan to Burop., ?ur.coy and.tho Orinto
 

The plains blowoambels aro vast and thio overland spill from 
the Baro joina~that of othar stroams--Jakau, Makair i,
Qo nnd Aicobo.
 
The annual flooding is so groat that the 1>em4p 
 under oxistina conditions, 7 
is only suitable mainly for aorisonal pasturneo and grating by demos­
tic and game animals, with little more than natural river levees
 
available for a proomrious cultivation. 

Upstream from.Oabola, stoop rivers drain approximately 23,900
 
squaro kilometers of land ranging from about 
 450 to 3,3000 motors
 
olevaticn. 0. Dokkor in "ANote on 
 the Julo,"I'ater Nesourcos Ro­
search, Vol* 8, noo.4, Auuot 1972, 
 states that the potential atorago

capacity on 
 the Bare may be up~to 10,000 million oiibio metera And
 
wites of a possible multipurpose storage projoot of 5,00 million7
 

cubic mtors in 
a list of existing and possible projects for full~do­
volopuont of the Nile River 
 Basin. Such an amount for otorago pro­
joct or projects 
seemsa 2realistic %onasmesmct for multipurpose vator
 
resuoo development of the Baro Rivor. 
 With ap'ioulturo an ono of
 
the benetioiarlco, 
 the control of runoff would both substantially do­
crease the overland flooding and permit irrigation. 14nd could be put

to two or 
three crops per year with water now lost by ovapotz'anapram.

tion from overbanc flooding of land, yet with water ontering the White
 
Nile in~ accord with eotab21shod r1ito of downstream ueora beinig pro­
taoted.
 

Olimtolgical and H'droli..1 taina Historically# the Sobat
 
livrd&its source stroas 
 have boon importAnt to 2Vpt and Sudan.
 

onequentlyt? tho Hinitry of Publ Worka, in Cairo, 
 was the first to 

-
1--2; 


"
 
" 




stall olimatological: and hydrological stations i.n tti. area. BooaW@ 
4mbels as a Sudanese onolavo within Sthiopia, hydrological stations 

the 06a asfa p th@ Bftro Rivo s Oambolat. Cliaatologioa stan 
A ~tionvwsrs installedovon fartherficuptherivor.tmn Foerbstsoabis plr mouth in 

thippia, tho'olimatologioal stations of intorost were looated at 
Pibor' Postp Akoboo and Nsser in Sudan and Oawbolap Coro and Balyo 
in:Uthiopo For the area being oonsidered heroin, the Oambela 
reord - 1905.- 1967 - inof interest. The hydrological stations. 
of interest for tho Sthiopian plain were looated on the Pibor, Mcobo, 
Oilo, the Sobat at Ito mouth and at ?fissor and the Bsro at Oabola. 
Mainly, the Gambols, record (1905 - 1957) is considored heroin. 

Date through 1957 from thao stations havo boon publishod in. 
"The Rile Basin," by Burst at. al., Ministry of Plublio Works, Cairo, 
in various volumos and supplements theroto. "The Hydroloay of tho 
Sc~bt and White Kilo and the Topography of tho Blue Kilo and.Atbearal" 
by Hurst, has a vory apt doscription of runoff end flooding of tho 
rivers and plains below Gambla. Parts 'rf tho records, ioe..1914­
1936, for Gambla, Ooro and Saiyo# wore publichod also In "Oontri­
buto Alla Climatologia Doll$ I5thiopia," by Amiloaro Fntli, 1965. 
Inaddition, the National Olluatology Servico (it00) In Addis Ababa 
has a copy of tbo.conthly precipitation rooorda for Gambola up to 
1967P obtained from the files or the )(ntcorologioal Service, Sudan 

In recent y0mw., the agencies of Uthiopin have establieho4. 
stations in thou area. Short records of olimmto we'availablo for 
Jl1kao, Itang, Pokwo and Gambols along the flare River plus other 
stations in the mountains. River Cauge rocordo, but not runoff# '%r@ 
available for Gambols, Other stations in thn basin are planned. 
Fo.rw Gamaula, 4 mor 5s1itabl gauinfgsietwthtnwudcol 

easily be bocated site. tha 

011VAtoip j.ambelft . The Ministry of ?abli Works, Gairo, end 
later a similar office in Khartoum, have operated a olimatobetjioel 
station at Gaxbola from 1905 to 1957. 8tationa with a short period 
of reoord have boon operated by the 108 at 1tnng, Icky. %d Jikao 
in the plains area downstre.am from Gabla. 

4 .4go~ ­ -3
 

http:downstre.am


___ 

The moan annual~pz'oipitation at Quabola i 4. l illio~orna 
A£cording to dati soown on Tablo1o l th.proolitation in distri.' 

butd onhly in a easo fo April to.Ootobor A a dry n.vo 

from Novombor to Mrqhq A Prqnaal.4*~o -j .lo-_______,4' 

tributod aooording to a probability or 2xaaodonco graph an shown on 
Figure TI-2 with modian prooipitation at about 1300 millimotors 
and with 5 percent and 95 percent ohanos that rainfall will bo, 
exceeded in any yvar at about 1,800 and %00 millimotoro, rsootivoly. 
MIonthly proipitation I#quito variable ns is shown on PiguroJIr-3. 
Prooipitation io somotimes insuffiont, in tho raity seson to supply 
the potential evupotransp1.ratlon from the -%rpa and nearly always to 
insuffiolent in the dry season. Mean procipitation decreses in a 
westerly or downstream direction from Oamboic and there the insuff i­
olenoy is acoontuated, 

Dyaroration has not boon obssrvedfrcm a Olass A pmn at nny. 
station in thn area. Dvaporation data obtainod from a Pichs Uvapori­
meter are included on TAble 11-l. The noarout Glmss A pan at~lov 
elovution, is Wad Jiadani, where the nesin nnnual evaporation for 
1959-1960 was atetd to be 4,120 millimeters. 

Mean relative humidity taon at hour 12 ON? at Gambela, Is 
inoludod on Table 77-1.' +o~'p ;;'- y'r

The mean annual air temperature at Oixmboli to 264200. Absolute 
extremes for the poriod 1"0-1940 have been 4400.in March and Aril, and 
an 90Q*in Plebruary. Monthly absolute and moan temperatures are 
inoluded on Table U-1. 

Observation. of wind velocity, direction ofI wind movemontp solar 
radition and eunohine hours are not known to exist at any station in 
the Bare plains of fthiopia. 

R1IhMRuof - The National Vats:' Resouroos Oomission (MMV) 
established a staff gaegoat Gambela in 1960 And has installod 4n 
automatio wator-a~tago recordar within Wi past year. -Xcabloay for 
disobargo metasurments has not been installed, though one is pla=Wd 

The, first sattion was established at Gambela by the Ministry 
of Publio Workap Cairo, In 1905., Disohargon of docados of months, 
months and ycare for the poriod 1928 to 1957 hava been published, by 
that Waoy in "The Kilo k.in," Vol. M7anM Dupplements. Datar after 1957 probably ertist but eae not known to oxist In Utbiopia. 
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From a m*an ,:is4W- Twioeqi n fow 00 priod 1918mi94To 
discharges fron mon up heights for doo e of months havo boon 
computedtor th period 1905 tm1927, %nd thoo data oxhibit siltr 
andconsisa ontcharacteristics with the puoishod information of 

moan dishrge of.tho poriod of rcor4 is420 cubic mteor
 
-per second o 3,2W millon. cui ycar fo' ielof
lr 	 po 

556 millimetern from an tken An 	 kilometros.nroa 23900 squaro 
(A revision of th lattr amount will ba possiblo when now naps of 
the taroRLier Dsin become avnilabloand a soro reliablo draina 
are& is dot inod)er 

The probability that annual yildwill bo eeodod in any yenr 
In shown on Figure Ir-4. The annoual flow in log-normally distributed, 
using Board's oiin peatnh ioprot 0proentan 
95 percent, chancs that yild will bo ozooe4Md oe 670, 540 aid 430 
millimoters, respectively. High yields oocurrod In 1929 and 1956o 
Lovyioids occurred in 1940 and 1913, in ocoh.oaso tho gauge height 
record being incompleto aind the dischargo rooord. being roughly estiv. 
mated by compneiaiona and oorrolations with data of downstream stations. 

* 	 The greatest monthly moan runoff was 1,460 cubi mters per sooon-1 
and occurred during Sapteimbor 1950. The groatont daily mean disohargo 

........	 ie + ,
and the 	greatiost tomntary isOchargo onnot determin .. mA:+ mb t d from the 
published dfatuip likewise, It io not possible to dotermine the lowost 
discharge, thou*h it or noarmay havo boon at toro in IKaroh 1914
 
and early in 1941t periods when gpupe hoight data wore not takon.
 

Information of the sediment transport of the rivor Is not known 
to exist* Tbe Bare River, at high stagosp on oimorging from the 
mountains overflows its banks and Isdistributed laterailly by numerous 
Croeks and drains. Thus vast aroas aro overflown and marsh*s Aa 
tiled with silt ladon. waters each year. thoriver ohonnol itoolf 
diminishes In carrying capacity so that at flood time the flow may 
be a third less at the Oudan border than at Gambla. Apt descrip­
tions of the hydrology of the plains Is given by Hurst in "The Nils 
Basint" 	 Val. VIMI -Dichago, records ae available at ngser in 
SUdan, So that historic patterns of runoff for uooser of prior rights 
are well doumontod. 

Themea runof yield of"i the i+Ltare River at Gambelra+::+++++':+::+':+ ::  comm+ l'':++:+ /an +: 	 were . +::'ii/:! '':
 
puted And the values are shown in Tablo XI-2. 

-6* T:++++++' 	 +
q'P ++ +"+ +':++p>+++;+5++M+*2?:;+"+; ' +++
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Tho oa2y bk@im oboaloal iAns of Sar@.Vivor vaier was ro­
petd in 1967 by Pittwell of tho Department of Ohemistry, Hlail* 

l..so I Vnivorcityo This data in ivon in..Thblo 11-3. 

Tablo 11-3
 
Chunioca Anlysis of Dare, Rivor Wator #ozplan
 

(in )q/litor)
 

HonvySpootro-

Loostion, yi HOO 00 WO Cl 7 5102 Oxidon Nos4 K' CA+ MiOO 

*vo 7.4 70 - - - 6 - .1 38 3 4 Bit U 

-Onabols 7.4 48 - - - 22 04 900 45 6 5 BItA 

7.6 103 - - 6 hgh ? 44 76 

Junction 6#2 68 - 2 27, T t- - ? ? fIAlt 

- indioatos no roaOtion 
? indiosatoa no datormination 

Vrot.s Tho notable difLoronoon shown between tho mnilynos ot those aMplo 
.oar difiofilt to undarstand and learly illotr to tho nOOd for 
additional sxzplW*# 

Oropa in the lower lano Rivor oain o prosontly conino4.to 
tho slightly olevatod natural levoo formed by tho nudiIontation of 
heavier alluvium now tho bans of the rivro. Thoso lovoo soils are 

sau loans in txturo and drain mor. rap..1.. ta the finer texturod 
lands found fotrtbr~ inland from the rivet 'it alightly lower olovations. 

Ihistic4-twilytioal datel/ are indioativo or the nature or 
soils oxpootod to be onceuntarad within t).c proposed study aroa. Ini 
cnoria, those voils aro moid in reaction maning frem wilum (r115.6) 

to strouly(p15.) said. They ao high to vaory high in tc4al nuitro-. 
son, bhspborus nmd erganio mittor and roaii-o froe low to mediun in 
aniablo potavalu. Then. is nnovevono o0 ovareropping ttlonrt thet 
eabsanaknts and tha noils remain osooptionnlly fartile. Kaure in 

1/"ARo~ ontho rartility Status and Othar 1htsa n So*e oila of
Rthiopia,# Murphy, 1968. 
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anaged by, a United Otatoo P•eae, a.luntoor, is located.ors piar Otmbl 
'2i w :ittrial plots in vrlous 'ooos lboaon. Both Ombeol ad 

Itang Mv i ovillage from haZowpiped wator in th ppliodoo (mo 

ane availmblo %tOazbal. 

flRSUI OGDITION3 

L:nG. use In Onabla Wrajoi o sharpl lon trib4ldofforntiated 

* boundary lineo 0 nI roflotoo th traditional oulturl pnotiooo U4 

m
trfOn hu...n pattorns of the two padomnant Vilotio tribes - tY, nu ke 
. . ...... . . .. ....P+ . 

. ,.and ithe Noozs.
 

T*n ngJLAnsaak kni - .%long the low, narrcw, disoontiriuow, 
Mlluvial lovos of tho Bi'ro, Alvora and OiloVb rtoAuk 

-'4''practie suboistonoo fArming. Their fioldui rnjo from 0.2 to 1.0 
hectare in Oisc; all cultural oporationm irn wmnual, and oxon arn 
not utillsod. Wervally, naise (wuhite corn) in~plantd fo~lowiin tho 
early rains Intho hope of n haroat before flood* destroy the crop. 
?Pillovina harvest, a sond crop of otthur uaiuo, or snrghum (icih 
isnore drought resistant) follow# with cowinig coincident witb tho 
recssion of the flood wters s dotermin,:l by thoe raduAl lowvrlas 
of tbe rivor utU4. The only implement poss~sco by the vast u=ijority 
of the Anusks Ina straight digging stick 'iinC ino&sharp nota 
tiP so010 six to eisht centimeters video VoJU is done manually
after tho ground 1,4s softened. Prior to tho fiz'st planting of Maiso 
in May, the fields lira usually burndd off and vow hand wooding to 
dons.* Both first and second crops %re voodad At leact twice acM 
often three timan. rn general, fartilisoro hnrbioidoo, insooticidosn 
And fungicides ara not used and hardly knoim. Orop rotation9 excopt 
for eltOrnating maine with sorghum, innot pranticed. 

kW4lidOOn 9101,Linda --isPreviously dosaribodt the Nuors 
-44 ras" thoir herds of eattle (includ~ing lessor nunbers of sheer a 

toutn) over vast area of western Gaubojla~ n h neighborig patins 
;4f Soma limitud Offorts at farmint WrO Attempted %lonestroem4.".7 ai. .......... ...
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bm'io me flooda rooodo, dopondine upon racidunl coil moiaturo nmv 
the ooosaions1 Uto rains for crop~ wstor uurmne ncm 
Instanoon, Nuei' =M Anwak groups Lavo davolopo . oooporuativo syetons
in c1tbl'opo@@ In ouch z'o­pr'oximity to occh otbor. 
oordod ossin, tho Ifuara exohange milk#, 43ho (buttor oil) nnd noat 
for tho mnusi's rzibo, tormented wdsoe boor$ ud sorghum. 

ArIoulturp gB4 Livoatrgkc Pr*duction 

lls~tilZ A~rioltur-al Production3 lbr noThrr known dA-ta 
indiomtiwo of tho voluxo of fam product ton prosontly hurvaotod In 
Osabl%Awmjft. 0cee indioltion mo~y ho iiAfrom Table, 1-51 
pr@iously shown in Part 1, which gives utiaaton of innual pxir
nmpitm food consmption in the Southwest RAipqjw. Considarine an 
estimated polation of 80,000,0 it might o&6 afauzod that 9,200 i.Ut-t 
tons of cerealm, 1#00 motrio tons of stnrttn ind 33,p0C notiio tons 
of other foods,%~ro conauaod in tho awraja ;.izudly. flowovor, thi 
%wralm Is known to bo a deficit produotiontv., uwitLoutitd U.­
tild studios, no 40termination of impnrt volux- is poscibln. 

Within tho 40siaiato4 prnocet boundarli-,, rros~nt %arrioultur.-Il 
production In omdhldorodl nil, a the olotict. lia %voidod thce ­
lends ourrontly wvioz oult~v'etion, 

ftatingLUv iutook Pro,untkIon - Then -.-- touth. of thu Diro o~iivor 
@Of~loltat for 114- part, giS fr @i mYadO~ of avnnh udtj
amall troes and brush of relatively low i'onai, ;f. The omrryin!- cajti­
city ts Ostlsaut,, to be abvtut ljO-200 k11ej~wxsn livowelght r,-r.
bootaro, pnr yuaz'. Witor is %Yailableduri-4, tli~dry soson ZI the 
fl~ro River and nding witor bola@ %lone tr'ibutary otroani,. Thriaig
the Vet season$ Mobh Of the plain it Jliik 

Zn rlubtwber Province,. it I# oatinqt-44 th,,t the cattle popula­
tion to about 750#000 hootd of which som* 15UO000 %re In Ovabela. 
AwrsJa. I" Ofthbolaj the 0jority 4a lcatoi' in Uig and Yjiko 
ieOV4as (Gotet* by Dr. St. Thlji, PRS PiO1jj OtfiOer1 JP-l5 
Rindorpest Osapali^ July, 1974). The o;uttllo in Omblit rir or 

* relatively Ua s to 350 kilegraxs)so (320 vith Cood physical 
obarzatorttio for moat production. L00allyo they~nra eallod, "Abipr". 

lyposiythe 04t0le 21000o MOOrd to tho nsson. In tJhe dry 
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seasan 1Doomabr-Ajwl), they are locatod noar the 1aro, Alcobo %nd 
Pilo Rtv r durio theflood season, thoynova to tho huglitz o 
away from the rivors with coma herds tlng 1ito drier lands in 
Bdai~n 
 Very fow of tho Anuaks in this aroa are nlow OflhJS( i
 

limitodlvetotok productiont 
 Cattleor mainly,owned bytaown 
S ooand pasturod coommnal herds. Most livtook owners aro un­are as 


familiar with tho basic conoopto of elotio or meat And milk
 
Produation thoroforo theroan littlo control ooor tho quality of
 
animals rotao d in broth tirghtrds. 

Anstho maor prtin of tho proaootlbi na lio within Anuak
 
tribal torritoer, 
 tho proont value of livontock production hta 
boon taken to be nil ninor tr s tribe hna fuv livstoci ct Sevral 
abindonto4 Nur omcps 4r soon In tho woastL n sootionof th praoot 
areoa howe vor ,it in Impeotioall at thin tto to 4lothto a pro 

offtak thats va obifo from rolativ4lY atall rumbor of Ituar

cattle which may poriodieslly groso In thip az'oa*
 

1oyonnolinath- Th following eoriooso am Inrsitos W" 
known to xinst In tho awraj i,?Typatosomuisiop nderpout,o ?P,Anthrax, B1ackleg, Ltiver Plukon, fIolimnth di~vativo troot parinitan,

oxternal parasites (ticks, loochos, etc.), 
?oot and mouth di"4061
 
and Rabies In a=nivores.
 

Personnel In the Veterinary Soryices 1lubribor Provnou lncluadelor 

Oo Votorin,,riani 
 four Vterinary 'tsistauto -ml ip Vikooln'iorn. 
rn additionj th ro hts boon an PAO fiold of loort,a Votoringrimn,
 
assigned to tho Provinoo for tho lat two yprn :a 
a Wt o. tho Jl-1 
Rindaorpost Oontrol Prorup LZborotry fjoli',is. gro llalto4,m4
 
conOquontly dioaso di#gnosi 
 %nd trotsont "Are hMood on tho ob ro-
Ynble clinioa niPG. 
Xoat of tho aotiVitieo of the Votorinary
 
0erviaom Inthe province 
%IN4ovoWe to pwcrhayboxls with allinml
 
drug tratmnts of disoaod 
 livastock. 

o n HotoitUn TrYWmnosonj0 j (sleeping sickn o as) .I.."
 
b*On conCirmed to exist In sove petrts of O&tabala Awraja. Tho apooles

of Tact.. capable ot serving Ama vector 
for human aleoping sickn
 
Is thought to be present over of the
nest 1*sro Valley platins. The
 
sane control measuros for aradiotting Tootoe fly# discuased in Part 1,

would bo aqually eofctive for fflivinfting tOn danger from the hum=n
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4inoase~~~I woreoswl 

Mularia is 02349.10 and Ithis boon estimated that botvoon 80____ 
and,90 poroont o1" all people living near tbo banks of the major 
rivors ara intootod. Incidence of infection ivextremely high dr 

Ingho W y sasaon whon mouquitoo brood in the aamps of tho 
flooded fialds. 1ho %4lari%Eradlication Organisation ban had a 
branch office in Uambel& for many yonro but han conducted only 
research and to dato no effoctivo action has boon taken to oradi­
onto the disase. Rohigtoomianto and Onohorooorolosis are both 
ouapootod to exist in Gambols awrajia but havo not boon oonfixmods 
Otbor than tIho abovo, tho most common tpo of diossos rooeiviATv 
tr'oatmont in tho avraja are respiratory and urinary infecttionn and 
internal parasitov. 

Gambols ban a hoalth center which woo oporated by tho, Swodiah 
Red Oross for a number of years with a dootor in chargo. It 1U%4 
recently revortott to government control with the intontinn of ox-
Pandi,~the faoilities into a fully equipped hottpitoa.t prsot 
it oarvon as little nor* than an out-patient oliaioo Other health 
servioes %vailabla~ in the area of the projot include olirnios at 
Ita* , Pokwo, Jik-.Ong and Abobo. 

An all-weothoer road, National ighoy 43, cooots Motu to JAia 
via 34OdOt (263 cilltotors) And on to addlp Ababa via Hinivay 7 
(335 killahtor).. A dry weathor, poorly maoitained road (Highway 47) 
Joins Motu with Gore, %,distance of23 kilotors, from which point, 
Hihway 43Proooo4o viA an extremely dff cilt track to i bola, 169 
kilometers, distnoo Highway 45 Joins Gambols. t Ohiabi via Dmeb@oo 
(260 kilemetaresbut is only Passable during -Ao dry sessn with 
heavy-duty four-wheel drive vehicles., 

Frm a ontinuan ott along the no thorn.ba ofOGibolan traok 
the ooar River to ~ika, on the Ouianeso brcrq a distoo of 130 
kilomnors. This trak In Praetieslly unfit for uno. Anothar.siml­
ar track runs outh.frou Gabola, wher tarrya s in operatiou for 

,Icrossing the fare, to Abobo minson 
Ill' 

h mm~(80o,ktotorn) and1lmooon ono oP to.0- O+'m+ Pki PeilZr- nl e nte.li

the 0il RiVer (42 kilometers from Abebo). Thor other foot pathare 
and animal trails, but for maotioa urposeo there are Intrnano 

http:thorn.ba
http:02349.10


roda Sstv ]Ftr cosrcinpasofTAhv 
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Alse 4A i vmnatb, apeat ad-orni 
'; + 
 pant -tiontho
tioned in Part I along with th 1 soheduled airline borvices of YDthio­

4- stin an nav on ao haalso boonmon­

plan Airlines.
 

ftictinR-Mroltural Mhwkotn - Considoring the wubniatoisseo 
naturo on which agricultural produotionis banod, tho loom markoto 
in OGabolaq and to a looser oxtont Pokwo and Iting, aro oxpooto to 
romain smll and unable to absorb greattly inoroaod volumos. 4xint­
ing muxkoto in Gambola and Jikao oporato daily except Sunday but tho 
volume if trading is quite low. Most coroals are sold by tho liter 
or half-litor can full. Saoonal vogstabloo ari vonded by wivue of 
farmors who spread produco on paper or pllatio shoot. on tho isrownd 
in the mrkot aru, Jikao market ham tho advantVo of luring buyors 
from tho Sudan whon prlces of solootod commodition aro ooapor in 
Dthiopia. 
This mrkot ofters good prospacto for oxpansion and for 
a possiblo outlot for inoroasod agricultural profuotion in OAnb+lla 
Awrzaja! howeovr, currency exohango diftioultion presently Unit 
traIng aotivitioo. Projeot produo oould easily be traInsportod 
4ownriver in flat-bottom bargo, or moved along the road botvo n 
Oambels and akao one it has boon improvod to a11 weather statua# 
to outlets In tho OudN. This prospeot chould be invostiptod in 
dotail during Phaseo feasibility studios. 

The preoont market pattorns govornina ooroalo Is one of ulaimal 
salo by farmeose to local merohants at voxyov borvest time p loos., 
Those morohants can stnro only ' limited amount, which is rsoold.in 
tho dry soon (when food incoaro) at Jntlato4 pricoo, Additional
 
quantities of groin are Imported from Adin Ababi qt this tUe when
 
heavy trucks oaLi penetrato vi Dombidolo or Ore0 

W-Abdtlaintok rota- The livestook mrkating pittorn in
Ilubabo, Provinor iRcohsenal with tho larget numbor sold in the 
+hbls!Ao during the coftio hmast period (December through April). 
Migratory labor, picking oofto, for cash wAfts, groatly inoroaso tbo
traded n the major markets, about 75 par.ontp are slaughtered. "aeffoetiws deman 4ti: thee. meath. .a+,rty @ anm+", T mte, / 

ZZ-1 
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TeVl ar et j uo marets io haoV*roW a lvootod at 

Janfa, Bodole, Duro Waboko Toa, Motu and Abtb rs. Tho trado flowr 
t)'ou thoso combined markets %pproximato 50,000 headannually#

remindroar- daft oxonr,anoop ungbd ingstoc~kot. ub)About o~ie holf-of this number is ostimated to originate from out-! 
*sid0of the provinoe, Tho main flow of ulavhtod orcattle is along 
the all weather road towards the consumption cbnters of Oore, Motu 

and .d., thence on towards Jimma. 

Thor* is a daily (exoept Sunday) cattle markot at Gambela 
which is reportod.to have a flow nt fromo6 0 to 100 head per day 

from November through June (the driest months) and from five to 
ten head per &y the root of the year. Tho total cattle transacr­

tion in this market cn thus I Oestimated as between 9,000 and 

16oooanimals yorly. There vary loi daily slaughter rntoIsa 1 

statod to be no more than three to four animlo, thebalsne b-ing 

moved towards tho three prinoipal provincial consumption ontors 

for remarketing. ooo toalso an establihoO trade routo for 

herding cattleon foot to Deabidolo in oolleaa Province* I.I 
The average coiling price in Qambela wan reported in 1972.to 

bh between t220 for fat animal, 14t10 and 1 fort200 and a o160 

an avoerae animalt ond bo oo100 yowu broodingS and for t stock, 

DBW3WP)IUT STR4TW0 

T~o develop the **looted project area =-4 to altwi its oxisting 
land tupo roquiros solutions to the uajor constr'aints that havo to 
4ato kept thea arca In a virgin or praotioilly priaowdia1 statoo. 
The cocbiration of vast, fertile plains with-abwldAnt water rosouros 
ad climatic conitions favorable to continuous 0nltivation, havo 

rominod undor-utIlisod and tho fief of rwimitivo nomadic trival 
chieftains and a handful of unproduotive snubsioteneo f4arers, shilft 

Mob of the rest of the country saffer@ from ovarciowding on tho 
arable highlands or from rocurrant droughto wnt food thortagon tn 
emi-arid lowlands* 

$ The ,0,0O0 heotaros considered horeing represent about throo 
percent of that portton of the arable land man in Gambls, which 

*ibetween the, o.*-IIPEUA#ASslo on - " t b- with 

ian onOnwent# adbetween the B ro Rim an thonorth and th' 

http:reportod.to


Alcobo' River on the south. it may bo ooqidorcit a's a pilot aroa In 
ropot 4!-b.,-al-ponaiblt-fturiAadvi2.paot 

- . 

To control the over)nand flooding, th- pojont area would bo 
protected by low flood eutimnkmento as roquixod. Apu!npina station 

MA ', 

would ba d tBO RivP toro1o o area with A do­
*pendablo supply of irignt ion water. Primary, secondary and tor­tiary canal oyntono vould delivr water to cAch farm hoadgateby 

gravity. A ouporviser! program of livestockc disa eradication 
would permit tho oxIpnsion of cattle produotion whilo aiding in oli­
minating human diaoaso s well. Tooting and oxtonsion sorvicos would 
bo provided by i, domonntration And Oed multiplication farm to be 
ostsblihod in tho project aroa, An interior road system would b 

7 oconstructed to provide easy aoooss to tluc proposed all weathor 
roads and thonoo to tho prinoipal markets Pubio services isculd 
be provided and a reattlement program would bo designed to assist 
now sottlor to dlapt to the orsatod onvironmont. 

The moauro roquirod for such altorationo would be invonti-
Cited in dotail during n indopth feasibility study. The broad 
4idolinoe ordor-of-amanitudo costs, A prUlwinmiary ovalutiona of 
banofito aro dnoussOd in oubsoquont portiono of the Onabola pro­

jeet ovsrviev. 

Dovolopmftt objectives muot oontinually to balanood by the 
desirability to conserve# protoot and, whon posniblo improvo upon 
tho natural onvironrent And rosouroos. For tho Oambols projoct, 
there aro distinct prospects for each olo ant or oororvation. 

Boll Oongg tion. As mentioned in PIlrt I, the soil love from 
annual erosion bAs boon estimatod ,torvgo frne 40 to 200 tons po 
oquare kilmeotor. Considering the flatness of the terrain on tho 
project, it In likely that the annual soil losn inthiU aramwould 
approach the inlim ­ 40 tons par squar kilometer ­ if allmoowaes 
are,mado fo tho aount of sediment dposlituA on the floodod riold, 

-­ each year by the Dare liver. Vhtlo this doposit aids in maintain­
in#natural fortility It cannot offset the lovs of top soil through 
erosion. 

The provision of flood protection lowe. around the projoot 

Aj
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nuepo)nded solimontltaR4@ Baro Rivor~vatez into 'tho pi'ojoot for i­
gation, sedimontation would be bvenlydtutributod over all tho aroa 
and ito value would countor the vopt or oooeuionally dooiltinm tho 
distributi en systom. 

Forest. OonsorvAtton - Low bruch and c luibe vould.b1 'movoi 
from the projoct during tho Tnot.. fly orttiation proaram aM eomo 

orteoitn odu-ie ro may be nlizin~tods Howavorp on 

asido for rooidonoo and othor farm utotuon, homo gardens, and the 
establishment of a omall woodlot or foro'toi .aoa, Word to coauzo " 
daily ao it is tho prinoipl matrial uaod C.r oooking tiro. With­
out woodlots, thO firm familion would quickly oonaumo the rcwainin 
trooo on tho prooat 4nd then sook timbor in tho noby hilly and 
wooded landa to tho uast at the area, thus hautoning the dontruo.. 
tion of the romuan of the natural -forests and greatly ..noroasins 
the rate of oronion there. 

Aoic€-grovin tree seedlinua, oupeoally till straglht spooo 
which would not harbor ?aotoo flies, oould bo povidod each fa ily 
through 'the extension vervices inaludod In tho projoot's bud~ots. In 

'4-addition tofirowood. auch troen would bm anouzoo.of buildAnj polon 
and feno posts. Fruit trooo, ach o wiproon, 4vooadooo, itouo 
innd papayaa, would.proviwe the farm family with supploontal food 
and~a more nutritious diet. Tho balano6 of forut oon erv tion thus 
favors tho ostabl s aont of' ho projoot, 

S Vildil, Consora-ltion - As montionod in Part r, it ia inpocciblo 
to ardicato or offootively aintain A low inoldonoo of liVtotook 
di sm unloss wild, animals can be provento from entering tho ara. 
It is likely thMI the oons~ruotion of rlooe control levaos, the 
excavation of Graisg ditcho, and tho imaroAs. of po.ula.,In would 
sc-mv as a partl barrioer to the intrusion of com wild animal 
sies Howovorp tho tvallabilit, of eator throu..oeut tho yw 
ever all of tho-projoot, would attraot othorn# Je4suou would havo/i: ii,+:++-,+,, ,..,, .11-19,. .+to be adopted to eliminate or roduc the ricks of tnfooted wildlife'4 -• 4 -7 4 -: 

. r ..++++++:+ + m=++++++ +Ol~t, _________________________Jmm i"'iI,
insAding the &ovslopo sm.Q m
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r v oonr~ oe he a sfpm 
 wulddro-ont
 

fta aeas whoo agiculural and, otemont potontials ao nuoh.
 
that they ImUt bo dovolopoas should not be in~oluded in wildlitto or
 

rocreat:ional rouorvationo.
 

ii!" 	si
.th 
food and moat..+ horo aro many othor potontial wildlifo protco
 
tion aeaso~ in tho Sduthwout Region whioh do not posson6 tho on­

il vioabl e ontonimf arable virpt 
lana,adan wav~l8te rosodro
 

be Civoaraiwoit pl tlmn 

C+ OonTe t f, tonnhad the necesary funding and porso 

ain tlt annin pvotort mirt bu 

ol
 
to aoporly
mintain and polio* the reoorvOpoteNial ariultur land linothe loranin. Of amej25#rr&hoo
 

The approlh to pontor rottldIo d dofinitiv etudios 

belatnl to.thotturpti itsi,ofte the Anunk Pople# -horbNuslt

tribal otoou dotor Individual
oeforts bh.etr soon# fft#lnn oomsat 

iand tribal abging, It at 01 PODnnl)1o howavorl thovo S~roups rut 

tAde toh ntohato thov into sooornti bo
ynomloeproduoti and
 

*T hr poah to 0osottocttlwoulhhi04"sa b. idbs* nt csan dfinitivofr (o -,n) 	 studiorAin, tsu ol the hro 
reaino.tecutr~ ait f h Ho ~dAuscpo20 .hiwith fod+and o..Toror ry othr potni wio ife plotwo­

tiforaram he uthoi 2t00 ito Petccst mguio on­the 
be~ e e rovidinO gt did notUti lan Woldao for.tenfor on a 



off t P of 8 .... It 	 ta of this+=6
 

entire plains 
It cannot bo deterinodat this timo how any at the 2,500 

households could b4 drawn from the Anuac pooplo in tho Gambe l a aroa l 
* or how many lkter tribesmen woulud avail of the pasturago * It in 

oloar9 however, that in the noarby highland: nround Gore and Hatu,
thoz'e are many families presently restrioted to small ronted farms, 
who could provido the balanoe or tha sottloro In a discussion with 
the G~ornor of Gmmbola Avrajao it was dotoz'minad that he would 
welcomo the settlingj of some families from thoso hihanda, or fron 

*drought stricken &Z'oan elsewhere in the 3mpiro, no that the local 
tribes could ea how ouch farmers worked and could pat torn thoir 
own activities accordingly. 

Under prooent condition*# tho vast majority or the pcojoot 
area would be olAnsod an non-a~rablo * Theroalands aro oubmordad for 

.... 4'++++ ++++n+ + + + . p+. r +++ ++ ++ +
+++' +' 5 to 6 months aach year; then on recession of the overland flooda,m + ; + +++++++ + +• +++ 

P4 m++++++-++++ + +1 " . lj ++ +++++U -ti +(++ ++++j +they dry into hard olny blocks with~ typical Vvxtisol cracks patio-. (\+)+++ 
trating-+'44deep4 into the solum. . +. . . +i ++ .Only on momo slightly elevated inter-. + +? + +I? 
rivorino stripa (probably ancient river lemes) could agriouturo
be attempted intho wet season, and only noar larger watorholus 
could limited farmina bo ponsible Intho,dry montbs. 

Once the aIrm isprotootod from overland~ flooding And drainago
facilitlos are Prov14ed, the land use capability is ohanged. U-Ianfall 
during the vet. soo s ften suffiolent for agriculture and, with
 
irrigation, two AMdpossibly three crops per YoAr are Quite faible.
 
Bk0d On current )cnOW2@4g, the Iand capability classUiiationi for 
the 50,000 hootaroo would roughly bot 

oiass U - 159000 hootares or 30 :pocont 
Olssn 111 25,000 hootaregeor 50 percent 
014ss IV- 10,000 heotaros ow 20 percent 

4 01 Qa ITf 	 lats have a high potential for production of
 
lentils, peundnuto (yeanuto), tobco,#AnM A
 

- wido ftiety of wroptablo oropop Inoluding 



old river ;ez'raooo aro,arn bottor drainod intr-~ 

l" hton tooturo and would bo nor* *&sily oultiv t­
ad with aon than tho othoitlands. 

.. Class I intormodiato lends that ao prosently £flo4 

during tho wot seooon but whioh wi l boprotooted 
by thopropoood levaou. Thoy ao hoavy clay soils 
with moderato fortility and orgnio oontont in
 

tho upper debris layor.- Wbith continuous ultiva­

tion and inoorporation.o' humus into thoso soila. 
thoy wiIllgrotly Improve in t olth Thoy can eon­

tinually support doublo-oroppinj if fort iliaA 
aftar the tirat 3 or 4 years. They nare partiou­
laoly suited for ottono5WCircnopmige, or(jdIu 

=ano othorcoroals ioolud.,:o !-io to 

"l N-V 	 Lowland soils ound in doprosciona and Interm diato 
lands. of unovon topography.both fit into this brwd 
catogory. With oonservation 1u'aoticee, inoluiling, 
leveling by tho farm operator, these lnds.can pro­
duco ao well as claus ni, aw the *%me crope would 
be adaptablof 

* Moro datallod land capability clavsifio-4tion mapping would par-
Mit Goloetien of the more productive areas for w~ioultuva dovelop.. 
meat and tho landn of lever potentiol for pasture's, 

Por tho oonparativo ana2.9oeor t O tour prooots studiod, miu­
plified cropping ptternu, based on both traAitional cultivAtion 

oxporienoe 	and land oapab~lity, ware used. Tho Onabola projact was
 
then studiod umder two basic aeuunptionst 1) tho rtnftrd apicul 
turQoPp oot with flooloprotootion and drainaGo taoilitob and 
2) the PrOjout with flood control, drainap. cud irriptione In tho
 
tewuw, only one ralnfod crop to harveutod, A110 Inthe latter
 

* alternativo, tvo~oropping .aftons were used (with proper mena~-
sent, 	 ip or 3 crops por pear an rossbloj. Kny *repe Wn.tt.rna 

, 

ev exained and nome have ezsoptiail pouuibilition. sugrommo
'F A 	 : 'S/ 


fl-I:,+ 



would prodaoo++rA,2O. wll and rotqujro only. eupplowontal.............. r 	 irrigation with
........ 
 .-h ava..+- pr re-- -~i 

finery producing raw brown ouaur for prooevoinq by the exiting 
rofinorios at Vonji and Xotaharn would provitia the Gambola, =as 
with =w industrial 4evolopmont oapablo of W.ad justification or 
the proposed road improvement propsap and providinG employment 
for non-tarm population. 

ITho laMd and climate &e ouitmble tor? ltacao scale plantingj of 
rice* Rice mills, dryorep polishors and atoram,-silos would lko­
wine giwo the arom a nuoloum of inductrial dovolopmont, with polinhod 
rice being Introduced on tho Ithiopian markot at compotitivo price
with other gr41nn for tho first tiso. Oxport opportunitios mighkt
also oxiet to transport rioo down river to Khartoum and on to Port 
Oudano
 

Similarly, Croundnuats (peanuts) havo btion oonaidered with full 
or, prtial processing %AM the related Intuwtrial development. lliooo 
crdeva an.. nmy othors deserye additioWa stuily at tonsibility lavol 
end tho aventual cropping pattern may be alterod to aocciumodato the 
results 	of nubsoquant Indopth invostigationsp Sizaoudin~p 1) prcmont
end future projections of nationa and intortztional market prioon
wud demandsp 2).cortq of Industrial plinto inuludlng diroot aua
 
Indirect 	 inPutcl 3) detailed frolCt studlioa and traportation noosts s41 comparative m.os... U-ao0q+: o+V +o+ +	 :0o:beoflts in marketing raw products againstIprimary 
or total procesnsing, . power and labor roquiro~ tat; and 6) tho in­

* 	 pmat of n",;h4@deolp.ts upoi the aooloeyf oiwironmont and cul-. 
.ural background of the Inditronous pooplo in tho waa 

00ttofl inwoll-suitod and has boon tnkan as the principal cash 
crop in 	the pattern. It can be readily markated. in Addle Ababa at,
Deed cotton without raqutiring ginnind faoilitio& on tho projot 4t 
the initial devolopment stage. 

n power and the model 29)-hr3taro camcroilj traote, farms undarbohirritetd and rainfod altornatiwee fire sho"n on Table 11.4,e stft.. 

mailto:n",;h4@deolp.ts


Ow ftm Trato Fat 

With~- InQ1 

cottontaz2 2901otw
 

cotton 2 125 

Thefi*-ho)ar r1ometgo o rvd orntIo 
tares~ ~ ofcoo tutr-drtoirgtd uleitio 


hotaaln os o x4is~n ogu ol- utvtdi h
 

hoTehlemo t~io w*A rahu wo4iod bo4vovietw'etoo
 
Cotton
ofLhQolyoo 'inpothwr;ater notg.prsentl Or in 

etablsedesnk oginning folithua ouo oai4le.ftoncinthovo 
wouassist thlovo ofit uott--on ooronohofamrs tvoher an~ 
Further arkein Ithz7soonuoasuo.th loo ar di~ofsrw imoono a 

Upl, eov a1to4 the nofto otaliabi a tto and nwoet 


Ctorfctons th orotin thelprsot, on nWearby pown Inz 
Om~jasa dowovow, toe sipin seed otz ntoAddia Ababa. Teel 

taimer. l cutin iow oeMwou andsttu isho i nitiaxldP 

@xpez'onAll
ad conoloatdin~o hP~whe asief~g ~a~iotskn s a% O 

http:Ithz7soonuoasuo.th


--------

now axport channals for OthiopiA in the futuro. 

heotaro o fa so.'would oonoontrato-on sorghum in ;zho Vot 
seasonp followedbycsointedysnooWtutrip o, 
thesn farms would platn equal aros of sordum and cotton In th1 

wetcomon~ roatn te .io eac year. 

M-*do2 arm Dog 11 

Pvo-oolroOxon ftap
Xodl - Tables U-5 and 11-6 so hdirect parors~m sbasic: + +++i+ adopted for fiLnoiol analysisof ot llo11r 

+~ fm wi+.,th and-without, irrigatio r++,+, .oupooivel. Yto0ldo: cli 
sear' believed to be onnnorvative and oanuid1or tho capability of tho 

soil favorablo climatioanditions, tho availability of inputs 
and tho ability of .ho prospective tarners. Yiolds would be hi/ or 
for irrigated firm thow for rainfod farmso. ith irrigation, it 
would be poible to proparo lands at the oonvoniono or the tae~nor 
and the planting ould be, timed to take maximm advantage of rain-. 
fall. During tho vot oason, it is probable for short periods of 
two to three wookn of drought to periodioaly onour, roultina in 
decreased yields it Irriestion is not readily nvnilablo. Pricos 
used woe disousood in Part I of this report. 

The estimated indiroot contmalso tutilisad in computing tho 
financif anlysou or tno mo4ol trA. units, %ru givon in Tablo r-7 
and 11-8. 

Model 2SW00*ot~o_' ,'tgritre - %bloa. II-9 and 11-10 ohow 
the basic direct parametors used for crop. on the model 20-hoot4io 
onm.eiai fr units with and without irrigatlno, respotivoly. 
Cropping patterns have boon simplified to ahow bordor-to-bordor 
e vot soon ud cotton in tho dry ooaon unor nirr ­srhum in the 
ted spIsultur. and 125 hotares each of sor umx nnd ottoan n the 
-ot oeaon without irarigtlon. Vet sonam sorghum and ootton planted 
with) the asufatance of supplemental Irr1gtion would produce higher 
yIleds tha under wainfed eondltionso 

+
4-+ : 2 / + : l C; )* ' ' r " "' . . . " 

,47+ +' " +++: ++ *: ; +i 

+++++++ + ++ +++++++.....+++ + . ..A7,++ A+'#+;: : ?' 
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Daslo Dirk-ot Ppi=torz for~Crops nn 5-l1{-,tro 
Oftiaoln Project - Irrignted 

W~it 3§V ,0nDr 

Item tUnito Hnio 3orArhw Pul!J,&a 

Roturne 

Yieild qq/114 30 27 15 
Pi.. HS/Qq 14 20 

560 376 300 

Troatment 28/hat 11 6 26 
Fortilizor 91/ha 32 ?3-
Znaocotioldo 8S/114 57p 

Totid El/hi 75 61 58 

Labor hril/h 7*05 665 560 

Oxon Itra/h 90 90 90 

Oxo~n T'az'R 

ono
 

Cotton Srtihum 

is 27 
55 14
 

990 376 

in 6,
 

77 2,3 
32 

167 61 

650 690
 

90 9 



Tablo U - 6 

Bjnso Ar-at I'Arn terc t., (sfOrjaia Ln1,vi 

f;bnbul, i'rij, ot -244-

I tom Unit 9itaos Sor5hum Cotton 

Yield 24 22 14
 

Prio 9E/qq 12 14 55
 

Iztu 288 308 IT?0
 

Seed & Sued Treitment h4 11 61$
 

Fortilizer S t*3? 23 77
 
Invootiio7 A/4 32 32
 

TOW4 75 61 184
 

r 6,0 $,75 750
 
0.10A rf ~ 90 90
 

11-27
 



______ 	 ?b2P 11 7 

InUrpot Cots for ?fodo2 Five-llooar~u Oxon 7mrm 
rimb*1a Projoat - Rainrod (U) 

Oxen 	 IMaintenattoo (1) 10 
Gmall Anim.a Huit,*wnc4 () 

L*~wS Tax9 
FTml~y Cauh lljjtpia (V) .140 
flozo Conrimptioln lak,~(5) 0 

flo~~~~~~~t toasjto- $tiiu I 4 

4411 

TUble 11,-

I t.~ 	 Atunw.) Cctt 

* Oxon maitt~ni~nop(1 	 10 

ftopalre And X41#t vnpntw 4.1
Land Thx 9
haR~y Caph RX OW14 (2)20 

1fem 	 Conuptl;n -#r?).Il a
 
lio~Conuaptct A ti
 

()Asgum-'s 1,000V "tog oi* 4 

~5quit4 4' 13~ 1,01 4Jiit 4 



Tablo 11~-9-­

B3asico-irrol Pazimutoa -fo Crops- on -TractoF-Trms >
 
'3ambola Project -

Itm 

Returns
 

Yield 

Price 


Salos 

Direct inputs
 

Preharvost
 

Mtohino 


Labor 


Seed & sood treatment 


Fertilizer 


Food for labor 


Inseoticidou 

Subo tal 

Harvest
 

aohllo/qq 

Labor 


1atorala 

Subtutil 

8ubtovV1 

tal 


units 


qq/ha 

E$/qq 


Ep/ha 

E/ha 


E,/ha 

Es/ha 


E2. 


E6/ha 

Bi /ha 

EL/qq 

B /q q 

O/qq 

33/ha 

/1,3 

Irrigatod 

Wet Soanon Dry Season 
Sorghum Cotton 

30 25 

14 55 
420 1375 

11 16 

31 35 

6 24 

23 77 

6 

-32 80 

107 238 

0.20 0,30 

1.50 5.20 

M.u 1.40 

3.60 6.90 

108 172 

215 410
 



Table II- 10
 

l 4Q±,Qret-am aetr o-. r,Crps3 onTrato.Fr ----­
- Gambela Projeot-Rainfed 

Item Unit Cotton Sorghum 

Returns 

Yield qq/ha 20 24 

Price E$/qq 55 14 

Sales ES/ha 1100 336 

Direct Inputs 

Prohqrvest 

Machine E$/ha .16 11 

Labor E$/ha 35 31 

Seed and Seed Treatment E$/hr- 24 6 

Fertilizer Es/ha 77 23 

Food for Laborers ES/ha 6 4 

Insecticides ES/ha 80 _2 

Subtotpl 238 107 

Hnrvov t 
Machine ,.S/qq 0.30 0.20 
Labor EO/qq 5.20 1.50 
MatFr.8l, ES/qj 1.40 

Subtotal ES/qq 6.g0 3.60 
Subtotal E$/hn 138 86 

Total ES/ha 576 193 

iiI-30 
' 

' 4 ', . ' ' . , .. 

http:onTrato.Fr


-r The'estimDated indiroot. osts for the mo. rao t'ororactor farm, I 

' foreither or in"e ilturo aro given in.Tablo II11. 

-Table 

Indirnt Costs for Model 250-eotare Taotor Farm 

- j1j 

Repairs and Maintenance (buildings) 700
 

General Yransportation 700
 
Managmoont Imputed 4,200
 
Land Tax 500 
 , 

Total 9,200 
 ' 

Financial Analson of Model Far.o o(t,
 

Cash flow projections woro worked out for model farme.undor
 
both the irrigated and rainfod alternatives Tho projoctions woro 
 44 

based on the cost and revenue data derived in the preceding para­
graphs and on invstmont expendituros proontod herein below. 

Model Fivo otaro Oxen Farm The invootmont and reploaomont 
schedule adopted for the five-heotare oxen farm is given in Table 
11-12. Thea. investment requirements apply to both the irrigated 
and rainfod alternatives. 

The cash flow analyses for the irrigated and rainfod altorna­
tivas aro presented in Tablos 11-13 and~11-14p respectively. In 
the case of the irrigatod alternativo,.loan ropayruent (at 12 per­

cant interest) was assumed over a period of'fou~r years with a one­
year graoo poriod and, for the rainfod alternativo, over a period 
of four years with a two-year grace period* Short term intorest 
for production loans was assumed at 14 percent. Buildup to full 
 4 

production was taken to be five years for the irrigated altornativo 
 -

and four.yeara for the rainfed alternative, Wfator ohargos wore do­
rived from amortization of capital costs for water control facili­
ties and the annual operation and maintenance coots thereof (000 
the section, In:frastruotural Developmont Plan)# Aricultural incomo 
taxis. based on the official Imperial Uthiopian Government Tax 
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Table 11 12 

Investment Requirements for Model Fivo-Heotare Oxen Farm 
Gambola Projeot (E3) 

' : " ; : :; '::i 

Item Units 
Life 
(Year) 

Year Year Year Year Year Year 
1 6 9 11' 16 17 

Oxen 

Dozkey 

SoSheep, Goats, 

Plow 

Plow-ridgor 

1 pair 

1 

Chickens Sete 

1 

1 

5 

10 

8 

360 240() - 240 240 --

25 -- -- 25- -­

- -- -­

50 50.- - 50 

50 -- 50 - -- 50 

. 

Harrow 

Miscellaneous 

1 

1 Get 

8 

5 

50 

5U 

--

50 

50U 

--

-

50 

-

50 

50 

-

Tukul 

Store 

Thresher-hand 

110 

Materials 

1 

1U 

10 

15015 

75 
753 -­

75­
75 - -

Total -- 1055 360 150 685 360 150 a, 

(1) Asumos sales prioo of B3120 for old pair or net roplaoo-

mont oost of B'240 per pair, 

a 

'­

a ik,,, 

'11i32
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vScheduIte (Nogarit Gauotat 27thypor No. 4h iniovtiber 23, 1967). 
The. resulting ashflows even with onaidorablo water chargon, 

are i c e ofave ry viablo oxon-far wIdr ithr th6 irri od 
7777'7--or-rainfodflerrnativoa--~~---

Model 25a-iootare Tractor Farm Th invostmont and replaoomnt 
schedule aesumorr for the model 250-hootre tractor farm is given in 
Tablo 11-15 for both the rainfod and irrigat d agriculture altarne­
tivos. It was ao.umod that 70 poroont of tho initial outlay 
 would 
bo finanpodu o tporcentat itoeroe.
 

The cash flow analyse s for the rriGatcd and rainfod alt.rna­
tivos are prootntod in Tablos 11-16 and 11-17$ respctively. Poo
 
both altornativool loan ropayment (at 12 poroont intoroet) 
was 
assumeo over.throo yoare with no grace poriod. Short term intoroat 
for production and harvoet loans wasauro(! at 14 porcent. uildup, 
to full production was taken to bo four yoary.Water chargoand 
income tax wer dorivod as stated above for the oxon farm.
 

The resulting cash flows are indioativo of very viablo cam­
merokal oporational espocially under the irrigatod agriculture
 
altornativo.
 

LIVRSTOiCK DBVLWPMT? PLAN 

If a livootook program is to be economicoally viable in Gaxbala, 
the oonatrainto must bo idontified and mothodology dovolopod to 
overcomo or minigmiziq thoir offootes The principlo conotraints 
Visualizod inoludo, 

- tho proaonoo of dinoase, partioularly Trypanosomiaois 
whioh.not only deathcaunos but rostriots normal pro­
duotion in chronically affootol. animal, an wel an 
othr viral, bactorial and pturariti infootionq 

- a ahortago of wator during thVc dry soneon; 
- floodin7 of much of tho grasina land during theo ot 

noanon; 
- tho uco o'.nony.oiootivo brooliiC lirotioo, for tho 

Ultimato goal of producing numborn of cattle without 
regard, toquality; 

- the lack of modern infrastructure (roads, otoe)p 



Investment RequiX'omflets for Model 250-HootraFarm 
~4~4GambelaProjoot
 

'(Thousbnd.8R)
 

ItmNo 01yLife Year Year Yenr Year
 
Units Ouly(yrs) 1 9 11 17 

Rainfed
 

Tractor- 70hp 1 15.0 8 15.0 15.0 
in'15.0
 

Widelovel 15t 1 6.o 8 6,8 6.8 6.8
m. 

-*Drill -121 1 6.0 a 6.o 6,0o - 6.o 
Sprayer - 32' 1 6.0 a 6.o 6.0o- 6.0 
Trailer'- 3T 1 2.4 8 2.4 2.4 -- 2.4 :;
Land development - 1.5 - 1.5 - -


Tulculs 3 1.8 10 1.8 -'1"s --

Pole shad 1 4.8 10 48 .1. 

Total 44.3 44.3 36.2 6.6 36,2
 

Irrigated
 

Tractor - 70hp 2 30.0 8 30.0 30.0 -- 30.0 
Widelevel - 15f 2 1396' 8 13.6 13.6 - 13.6 
Drill - 12t 2 12.0 8 12.0 12,0 1240 

-3'1
Sprayer 60 8 6.0 6.06,o.. 
mm 


Trai I.,r - 3T 2 4.8 8 4.8 4.8 -- 4.8 
Land development - 2.5 20- 2.5 mm m 

Tulcule 3 1,8 10 1.8 i'1. 
Pole shod 1 ~4.8 10 4.8 

Total 75,5 75.5 66w4 6.6 66,4 
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th- okof any organized offort to oduoato tho livo o 

4 o-toot ownr relative to man onont and disase pro­
4 _____ hvnti praotioos andt .
 

-undortaffin and widozsrupply of tooudoal faoilitioh
 
for tho Veterinary Srvioo Division in Gmbela Awraja. 

There are, howovor, several positivo faotore that must bo oon­
sidorod, such ea 

-a uffiolont number of oattlo (150OOo in immediato or 

adjoont areas) to stook a oattlo produotion projootp 

- a population of pastoralists that might be induoo ­to
 
sottlo if givon the opportunity;
 

- a typo of attle that has the potntial to produo 

highly aoooptable moat animalr4 
Rind oot appears to be fairly woll under oontrol with 

67,090 of the oattl in the provinoo vaooinatod.in the 
hooond full round of the JP-15 inorpost Control rovontoo 

' o -rd inoidonoo of othor infotiouo dioaios (cnpPo thzo 
Anthrax and Daoklog) appears to b eooecorasing; 

-tho 
higbor prioo of cattle inGambna markot ns ooJm­
parod to othors in Ilubabor 

-a quality range panturo with gooa oarrying oapaoityl andI 
-a plain that has few shrubs and triooa whioh shoul! aim~­
plify duvelopment of a Tootno fly-froo area. 

Prinij" Disenoo
 

Those dioanooa and parausitso, whioh havo z'octrainod livontook 
produotion in Gambola Awrajz, indioationo of thoir importanoo, tho 
methods of control, and tho offeativonoosso ih reoommondod troat­
menta aro listod inTablo 11-18. 

Coou-cno-ntsof tho 4'ogram 

The programt for cattla produotion inalliod to, but not diroctly 
asoooiatod with, tho suggootod intensiva farminer propocal for Oabolu 
arom. Thoutt two projooto aro oomplomontoary iand, to a limitod extont,4 
ialtep!atods 
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TasbleX -II__ 

3iaeonoO Constra~ining Livoutook Production 
in Oimbela 

-~~ -

Impoirtanoe us 
Diees Constraint 

If nut 
Controlled (1) 

Trypanosomiauis ...
 

Rinderpest ++++ 
CBPP . + 

Anthrax "+++ 
F1W + 

L ++Livor Flukee 


Holmlnths 	 +T+ 

Extornal Parasites + 


T.ok Dorne Disoacoo ++ 

Rabio+ 

Mothod "of ffioot'.onesa 
Prevontion, of Prevontion, 
Control or Control or 
TIreatment Treatment (2) 

Tsetse eradicationl xxx 

Vainution 	 xxix 
Vaoointion 	 xx
 

Vaoointion 	 xxi 

-xx
Vaccination 	 (3) 
Snail oradioution xx 
Drud troatmont xx 

Eauturo rot:ton xx 
Antholmintios xx 

Spray or Dip 	 XXX 

Spray or Dip xxx
 
Drugs xxx
 

D+ontroy Stray dogn xxx 

Vaooinito xxx (4) 

(1) 	 + - minor to ++,+ . major in arou undar atudy 

idorutoly offfctive, xxx wvory
(2) x - tairly affootivo, xx m 

offootivo, ind xxxx.* tbuolutoly offeotive 

(3) 	 Look of offtootivonoo ottvn duo to appoaranco of anti6gnio variblou 

in virus- now strair.i 

<(4) Difficult to contr'ol in vild ca.rnivoreo 

11-40
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In order 1;o takeo advantage of existent positive factora and
Sto overcome somo or the constraintes a oorioc of intrvotiona aro 
planned inoludSings 

-proviaion of intenslvo votorinary norvices in ordor 
.	 to i-plmnt a.program of diu':an-o oontrol. (Boo outlino 

of..a diuoase control program in Part I) for draft and 
production outtle; ­

- provicion of 	adequate wator.point during tho dry oonson; 

- construction of dikos to protoot tho lowlands from flood­
eirduring tho wet season; -

- initiation of 	an oxtonuivo proGra= to oduoato~tho pae­
toralioto in moro modern mothowa of oattlo produotion­

- pauturo managomont program: and 
- oonatruotion 	 .. "a.a r3%44 to prooot arcia. 

Location_ and i 	o of the Livegtook Prolot Area - ki aroa of 

approximately 25,000 heotares would be destii,nntriI for tho livoutook 
project. Thio-araa would~bo Jouatod along tho Baro Rivo wont of, 

but adjacent to, tho propoeod intonoivo a4 tioulturo projiot. .1hon 
the entire area io utilizod, it ahould oupport a hord of up to 20,000 

head.
 

Stock for -loot.-A . Ctlo for tho projoot.wouAd bo dorivod 

from Indigonoua atitmal oithor by nutright purohano of b:.oodinG stook 
or by movmont into an aro of 14etnra istn vith uxisting horda, pro­
forably tho lnttor. -

Diggae 0Cotrol 	- A diuoao control prorTamp an proviooaly out­
linod, would bo 	 inotitutod. Tho offootivononr of maintainina an aroa 
of low diseaso inoidono in dopondont on tho availability of ado­

qu~to porsonnol.within tho Voterinary Borviono Division of tho 11A,-

Another factor 	of ognifioano la tho avAilability of laboratory
 

diqgnetio sorvicco to continuallf monitor linot no inoilonoo within 

the present aroa. The organizational liatint below oonlaino the 
additional peoronnel raquiro d to pr o vIdo tho nooomeax y iorvioon whioh 

4i :would oomplomont tho oxiating pornonnol. 

TI4
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Organiation List Additional Veterinary o, 
Ono Vtrinarian t.parovincial capital in Motu 

4 
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.Two -onoAnimal Hoalth Assistants in the projoott and 

Four Vaooinatoo - two in tho projoot and two in Qambola 
-Two dip attendantsj - stoationud I.n the projoot 
-Casual laborers - an roquirod for aiding in dipping, 
spraying and vaooinaticrn in tho projoct ani for oloan­
ing in the laboratory and maintoanoo of ststff quartors 

Water .oints - An essential for uso of this aroa tor livostook 

is provision of a oonstant sourco of water for livostoik %id human 

population. Watorpointo would bo installod throughou' the a~rea 
utilioing water from tho PA ai~ot~rriat1on project. Thoso wator 
points would bo looated so.that no animal-would need t) movo ovor 

five to sovon kilomo-4ors to have aooosa to wator. 

Flood Prevontion -An montioned provioualy; many pcrtu of the 
project area are floodo durii th'i rainy nonson tboo. mtin it un­
suitable for groaatn. Thiu wouldbo ovoroomo by oonot:v.otlon of a
 
low dike to provont the rivor Ciooding durinC,tho wet stason.
 

Extenuion corviooo.. - fora tho ptontial for livortok produo­
tion can bo anhiovod, roalistic progre.ms in diuasoae oontrol apnturo
 

managomonty and moro modorn.mot$ods of cattle soJ otion muct bo
 
adoptod, Thia would bo aeaompl.ohod only whon thu livoe Look.ownor
 
booomo more knowlod on'5 and iow4lling to aooopt tho improvod.
 
innovationij in handlin uoattlo. Suoh.vduoation can moji oaoily bo 
accomplished by initiution or oxpancion of uxtonaion sirviooo, and
 

oonsidor4tion Vh¢!,jd b(j ' JjrjVo tu. irb.iohnnt of liv­o'. fdol 
stock produotion.arom within tho *onfinus of tho projoA.,. Oroation
 
of ouch a unit would proido tho oattio onor wi$th an opportuwity
 

to learn by oboorvation.
 

Pasture Kanagron - iAany of tho pasturo nanag me.t conoopts 
would be initiated through oxtonsion aorviooo, Of par,,ouar im-. 
portanco is enforood pmatura rotation accompliahod by priodioally 

closing water points-in aroas of ovorprasine. Such an ixroa can bo 
burned at the onaot of tho following rainy coacon.and rnoonod lator 
for' grazing. ThaoU~d ranjot uiwvally maintalin a good otar,-.y~nG oftpa­

http:progre.ms


city unless ovorgrazd.or inadoquati.1y burnod whiah permits loss 
deosirable vogotation to booomo ostabiho,#. Qonsidoration ahould 
bo given- to tho possibility of pasture improvomont by the intro­
duotion of logumos and other grass apocou. Soil and plant analyoa
 

*Tay indioate tho nood for mineral supplomontation.
 

*Benefits - Qualitative 

As a concoquonoe of projoot aotlivition donignad to improvo-animal
 
health and produotion.methods, spooifio benefits3 are expootod to
 
aooruos Ono of the moot aignificant bonofitn will be a restruoturing
 
of the herd within the projoot area. This rostructuring would bo a 
gradual prOoces roqufring at least six years before the ohitraotor 
of tho herd is otabilited. 

As the oattlo hard is restructured, the annual offtako-would 
be increased thus providing the.owners with 6coater return on thoir, 
investments Tho following faotors would be r&oponniblofor the 
gradual change. in hoxrd &ynauaios, anim~l quality and coonomia roturn, 

- The percentago of fomales in the hard would inorcano,
 
- The number of females of reproductive ago would incroauo.
 
- The oalving z'~to would inoroanos
 
- Death losses among calves ind maturo animals would bo
 

roduood, 
- Animal weight would be inoroaoo~o 
- Annu2l offtako (both in porofrnt 'ui kilograms of livo­

weliht) would Increase in relation to total, hard nizot 
- Annuil finanoiai roturn to ineIvidu.,l%owner would 

incoeaso. 

SThe ostimatodeapital and recurrine oocta roquirod to support
 
a 0ow-calf opowation of up to 20,000 livoot,ok units are summnriuiod 
in Table 11-19. 

* Model Liventock Diovl snt Vnit 

Par this prolimintry study, a modal family hard of 50 hoad wan 
iscumod. An ultimAte herdAgirpte so of 20,000, then, would 
comprise 400 family unite. 

11-43 
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The preliminary layout of one and two-lane tertiary roads for
 
the Gambela Project 
 is shown on Figure Il-i, following Page II-. 

Estimated 
 Internal Roads
not 


Garibela ProJect 
Item Length (Km) Unit 0Oot(BV/m) 0ot(1,oGo0)

2-Lano Tertiary 44 21,800 
 960
 
1-Lane Tertiary 
 67 
 15,500 
 1.040
 

Total Coot 

2,000
 

The annual maintenance cost of the abovo road network is ostimatod
 
to be in the ordor Of ES 50,000. 
Water Control Facilities -
Irrimte,Agri ulturo Altornativo
 

In order to implement a two 
(or moro) crop development, irriga­
tion, drainago, and flood prevention facilitios would be roquirod.
 
Preliminary, sohomrtio layouts of these facilities are 
shown on
 
Figure r-l, following page 11-1,
 

It is envisageod that tho irrigalion wator supply would be provided

by a multiplo-unit.pumping plant lifting water about 35 metors from
 
the Baro River into a gravity irrigation canal system.
 

Drainago canals would flow by gravity into the sevoral wator
 
courses and doF.oneions within the prd6jeot area,.thence through con-.
 
trol structuroes in the peripheral flood proventinn dike into the Baro
 
River and other natural drainage coursoen 
 it may bo.found nooesary,
 
during detailed Phaeo II studies, to provido 
somo low-lift drainago
 
pumps. 
 +.
 

Ovorbank flooding would be prevented by constructing a lot Pori­
pheral dike along the Baro River (behind tho priosently oultivatod 
natural rivor loves) to.tho eastern limit of the project, thono in 
a outherly rootion to the highor ground lying above flood loel, 

.Irri,-tionWaterRg.i eont Tho
.. - onsumptive uses of.tho 
various crops wore estimated by.the Blanoy- riddlo mothod, modifiod 

to
ft teclimatic conditions of tho aroa.
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The amount of prooipitatiotj that is effective for irrigatod 

--.~crops was ,estimatod on-~the basis of.a method~prosented in "lTech-


Meal Release No# 21"1 of the Soil Qonsorvation Sorvioe (SOB) of
 

the United Statos Dopartment of Agriculture (USDA)t,1964 . 
The not irriation amounts at the fiold have.not boon mo.i­

fied by water requirements that may be ro~uirod for tillage and 

seeding and by changes in soil moisture at tho boginning, during, 

end at the end of oropping seasons. 

For purposes of this pro-foasibility study, overall irriga­

tion facilities have been taken conservativoly as 50 percent for
 

all crops.
 

The diversion requirements at the pumping plant, in liters 

per second per hootaro for the individoml crops are summrixod in 

Table 11-22. 

Table II - 22
 
Mean Monthly Irrigati6n Roquiromento at Pumping Plant
 

Gambol& Project (lites/nec/h 4 

Oro . 
Month Cotton Naire Sorqhum Pulses 

January 1.80 
Fobruary 1.49 
March 0.66 

April 0.00 

May 0.05 0.00 
Juno 0.28 0o80 

July 0.28 0.24 

August 0.08 0.00 

September 0.00 0.00 0.00 

Otober 0.00 1.00 1.08 

Novomber 0.52 106 1.06 

Doember 1.40 0.37 0.37 
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ofo itol
waeontol failiie the irrigat u~e amrituepio
 

EsiaedCss- Thofostodatep
jestmtd summaried in TableO 11-2osts -eonto 
ard c
 

Tablo II - 24
 
Betimatod Capital Costs - Water Control
 

Gambola Project - Irrigated (Thouuand Ue)
 

Projoct Years 

Item -1 1 2 3 4 Total 

Pro-Construotion 800 - - - Boo 

Pumping Plant - 1,350 1,350 1,350 1,3050 5,400 
Main Canal goo0 1,000 800 608 3,308 
Latoral Canals - 2,500 3,000 3,500 3,266 12,266 
Distribution Byatom - 3,500 4,500 5,000 5,O00 18,000 
Drainage Systom - 2,500 4,223 4,200 4,211 15,134 
FloodProvention Diko - 4,562 - - - 4,562 
Control Struotaroo - 988 2,227 1,450 1365 6,030 
Land Development - 1,000 1,000 1,000 1,500 4,500 

Totals 800 17,300 17,300 17,300 17,300 70,000
 

The nrdor-of-manitudo operation and vaintonanoo costs for the 

comploto wator control system were oetimatod at roughly 9 2700,000. 

To provido provislonsl fieuroo for wator charges in the modol 

farm cash flow analyses, presente.d earlior in this part, thitotal 
order-of-mgitudoospital coot was amortizod over a period of 40 
years at 3 peroont intorest. The reaultant annuwl amount wax 
IN 3,278,000. ddint the annual operation and jaintenano, costs to 
thin amount and dividing by the total oultivatod area (2's,t500 hoo­
tares) resultod in a provisional water charna of NS 266 par irrigated 
heotaro. 
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Water 	Control J'oililiea - Rainfod Arloultw=O Alternative. 

of a rainfod arioulturo dovolopment would ro-Implomontation 

£ 	 quire both drainamQ an&-flokpryntiofl facilities. Those faoil±­

ties would be as doscribod in tbe previous altmrativo for irri(Satod 

.atimated Costs - The eetimatod ordor-of-ma mlitude costs of 

drainago and flood prevention works are summarizod in Tablo II - 25-. 

Table 11- 25
 

atimated Capital Costs - Watbr Control 
.ambela Project - Rainfod (Thousand I) 

Proct Years 

Item 	 - 1 2 , 4 - Total 

200
Piro-Construotinn 200 
3,845 15t134Drainage System - 1,800 1,800 3,044 3,845 

-Flood Provention Dixo - 2,281 2,281 - - 4562 

387 387 624 623 623 2t644Control Struoturo_ 


200 	 4,468 4,468 44458 4,468 4,468 22,540
Totals 


PRELIMII ARY D 01410 ANALYGI8 

To determine tho ordor-of-mwnitudo/q. otsnt of ho O'ubooa P3ojoot, 

"to mothodology dooeribed in Part I of thiezroport was applied to tho 

wator oontrol faoilitioscapital and roourring.costI estimated for roadal 

nd farm invootmont costs, in this partp an4 for wipping and survoyal 

credit, marketing azd storaee; roesettleont allowanoos and manaomont, 

tatinp and extension sirvicoo preoontod+inPart 1. ho roeultiln. 

eonomic cost streams over a 20- periodoar or malyoio we givon for 

the ifrigatod aMl rainfed twriaultuoe altornativ.o in Tablso U - 26 

and IT - 27, respectivaly. 
11-­
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SNet 
 Project zenofito and.Internal .BoonomicUlate of Ret~urn 

STo dotax'mino-tho gross benofit marginsy model farm coots were 
cnvortod to eonomic coots, using the faotorn presented in Part I 

of this report, and subtraotod from ualoo. Thoso figures woro nagro­

gato- o"-d 7gt---td''a tiot bui1'uP- (50-O oion farma por 
year over a five yoar period for'both altoz'nativool 10 tractor 
farma in year 2 And 20 each in yoars 3 ad 4 for the irrigatod alter­

native; 10 tracotor farms in year 1 and 20 uaoh inyoare 2 and 3 for 
the rainfod altornative). Tho resulting bonofit streams are eivon 

in Tablos 11-28 and 11-29 for the irrieatod =nt rainfod altornatives, 

rospootivoly. 

The pose projoot Cosats (Tbloa 11-26 .nd 11-27) wore-then sub­

traoted from thoprton benefit stroams to yio1A the not projeot bone­

fit streamo.(aloo shown in Tablos II-28 and 1I-29). The proliminry 

internal eoonomio rates of returns from tho two project altornativa 
wore found by dinoountina those net benofit atroams. .The ratos of 

return on total projeoot investments were 21 pwroont for the irri­

gatod altornntivo and 26 poroont for the rainfod alternativo. 



Tablo 11-28 

Doz'±vation ofNtPoatBnft 

and Basio tnrnal Boofn1o Rato of Roturn 

Oaambol.a PrmQ300t - Irrigatod 

Gross It 

Pz'ojeot Orous Bonotit Margin Projoot Projoot 

Yoar 0-5 T--25U Total Conte Bonofits 

-1 - - - 0.86 (0.86) 

1 0.15 - 0.15 17.90 (17.751 

2 0,34 1.86 2.20 20,07 (17.87) 

3 1.63 6.22 7.85 21.87 (14.02) 

4 3.13 11.54 14.67 22.02 (7.35) 

5 4.79 13.83 18.62 4.69 13.93 

6 6,31 15,18 21,49 3.87 17.62 

7 7.49 15.89 23.38 3.62 19.76 

8 8.16 15.89 24,05 3.44 20.61 

9 8.33 15.89 24.22 4.05 20,17 

10 8.33 15.89 24,22 4.77 19,45 

11 8.15 15,89 24.04 4.94 19.10 

12 7.97 15.89 23.86 3.60 20.26 

13 7.80 15.89 23,.69 3,57 20.12 

14 7.62 15.89 23.51 3.41 20.10 

15 7,44 15,89 23.33 3.41 19.92 

16 7.44 15.89 23.33 3.37 19.96 

17 7.44 15.89 23.33 4.10 19.23 

18 7.44 15.89 23.33 4.68 18.65 

19 7.44 15.89 23.33 4.68 18.65 

20 7.44 15.89 23.33 (2.42) 

NPWO 20% +2.56 

21% 
musm mum 



Table 11I 29... .
 

Doirivation of Net Pz'ojeot Benefits
 
and Bhaio Intornal FoonomiR1.ate of Roturzn
 

Oambola Projeot - Rainfod 

Orono Not 
Projoot 
Year 

Groas Bonofit Margin 
0-5 T-250 Tbtal 

Projoct 
Costo 

Projoot 
Benefits 

-1 --- u.31 (0.31) 

1 U.23 U.65 0.88 7.07 (6.19) 

2 o.62 2.20 2.82 7.96 (5.14) 

3 1.25 4.10 5.35 8.12 (2.77) 

4 2.05 4.95 7.00 6.40 o.60 

5 2.84 5.43 8.27 6.52 1.75 

6 3.41 5.68 9.09 1.91 7.18 

7 3.82 5.68 9.50 1.74 7.76 

8 3.99 5.68 9.67 1.78 7.89 

9 3.99 5.68 9.67 2.12 7.55 
10 3,99 5.68 9.67 L.56 7.11 

11 3.90 5.68 9.58 2.73 6.85 

12 3.81 5.68 9.49 1.99 7.50 

13 3.73 5.68 9.41 1.96 7.45 

14 3.64 5.68 9.32 1.80 7.52 

15 3,56 5.68 ).24 1.80 7.44 

16 3,56 5.68 9.24 1.76 7.48 

17 3.56 5.68 9.24 2.19 7.05 

18 3.56 5.60 9.24 2.47 6.77 

19 3,56 5.68 9.24 2.47 6.77 

20 3.56 5.68 9.24 (1.99) 11,23 

Nw 0 25% +0.40 

IBTIR 26% 

z ,vA
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P A RT III 

urrtmR DIE VLLS FRnvuIv 

Dn8RIPTIUN OF PW~JIH0T A~1JA'-r~aa 

Location 

Approximately 30 kilometora north of Bedelo, the Bedolo-Ar,o 

romd (44:hv~y )'n. corvieso Vrnllc,' t, (' tL-,fi''39) tic, if, 
River via a woll-oonstructod bridge. This road in schedulod to 

be upgraded to all-veathor stntuo during TA'a Sixth Highway 

Program. The northern boundnry of the projeot r(ron is tentntively 
identified as that stretch of the rord, some eight to ton kilometers 

in length, pp"sing across the vulley floor and the intormedinto 

elopes up to to shnrply rining escorpmonto on either sido. 

The selected otudy ;ire ioc approxim,,tely betweon 1.titudca 

0°30'and 80421 North end longitudca 360231 end 36036, East. The 

Didaon River in thin Rron flrna the boundnry botwoon Tlubabor and 

Kofa Provinces. About 65 percent of thv project lieu in Ilubibor 

and 35 percent in Kofa. 

The loctition of the projot, conprioing nn iarablu vrc. of 

about 25,000 heotrro.i nuitqble for renottleiment, in ahown on 

Piguro III - 1. Livontock dcvolopmont potontin, in OMAl vili 

only 6,000 to 8,000 hoot ro of djiicant upotreem vnllcy Lint 

'vailable for Crzring, 

r£4imatolopv nnd 1(ydroloyv 

7,oontion of 0ltmmtologoal dnJd ttttol In tht!1,Xolonoan -

Vicinity Of ?4otU And 1Bodalo many olimAtolopical stptionn )uevo
 
A bnon or Are nov in oporetion, many having boon estnbliohod roo~ntly. 

The stationn of interent horin rarthooo of third order 'tMotu 

(hospital) and Bdod. (oorman miosion) and nlao thooo of firot 
ordoiw t Ooro nnd Nekomto oporttd by thv Civil Avittion Author.ty,. 

a:.:. . .......... ...... ...... ,---- --.------- a
 

http:Author.ty


- --- -

/ / 

_ Pix ojoot Boundary )
 
-- v Mailn Drains !
 

Nolo" . 2-Lane Tortiary Road 3 
-- .44; 'Portiary eadsu 

Proposod. Poodor Road 

PrograemIA6h Highway 

/­

,4, 

10 15 km 

BOALS 

DIDBIDL P 0 T AUA FlO, I11-1 
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. .-,,, . . '. .. . . .. 

Da~ta are available from NCSpNWRO, from "Contributo Alla Oliraatologi' 

Dell'Etiopia",v Amiloare Fantolip 1965 (inthe library of theItalia~n 

_-_._CulturalInstitute), ._fram_.2TheNile _Baain1t'1,..__..and. te--suppla­

mentst Hurst at al, Ministry of Public Worcs Cairo, (in the 

libraries of the Economic Commisvion for Africa in Addis Ababa), 

and from Princeton University, Princeton, N.J.,'U.8.A. 

Runoff datp of streams arc available for several streamo of 

the Blue Nile basin: Didusa River near Arjo; Dabana River neor 

Abasinal and Angar River near Voekemto. The National Water Rooourcee 

Commission (iWC) plane to obtain runoff date of streams in tho 

Baro River baoit, with gnugoe at and downstream from Motu. The 

data now avAilablo are in the filoe of the Hydromotoorological
 

3eotion of the WRC.
 

Climata - Mean annual precipitation of the nroa is about 

2000 millimoters accorling to a 1972 isthyetrl map prepared by 

NOS. These highlnndo have the grontont procipitition reported for 

Ethiopia. Mean annual procipitation is 2029 millimtere At 

Gore, 1900 - 1936, (lurat. F.ntoli); 2471 millimetorv at Gore 

.'irport, 1953 - 1973, (NcS/TWnc); 1891 milliaetero At Metu (hovpital), 

1967 - 1972, (NCS); 1972 millimtorte at Bed€Is (Gcrman V111sion), 
1967 - 1972, (NCS); and 2150 millimeters at Nkomto, 1952 - 1973, 

(110S/mC). Precipitation ic distributed monthly Ao shown in 

Table III- 1.
 

Prequoncy of exceodance of annuql procipittion is ahown in Piguro 

111-2 for Gore, tho record of lo:'eo:kt durAtion, 1rned on the 

plotting positions of Board# Precipitation in ohown to 1e I*( 

normlly distributed, vith fivo, 50 and 95 percent ohnnco.o that 

pr oipit~tion will be excoded in riny onti yonr t. nbout 2600, 

2000 and 1600 millimetara, rospcotively. 

The oxtremeo, medirns and quartilos of monthly precipitation
 

for the samr ntations are shown in Figuro 111-3. Procipitation 

is more than ndequnto for evnpotrnnspirntion from May to Soptomber, 

nometimea sufficient in ?4rch-April r.nd Ootobvr-Novembor '%nd 

rarely sufficitint from December through Fobrumry. During the dry 
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~briefly at Nekamte, Toanounts are oomppred with other highlnnd
 

Lnke eva-porntion, or potontinl ev,portion, eacumed ns 70 
percent of p n nportton wnuld be roughly 3 millimoter np,r tiny 


from June to Novembore and 4 millieters per day rom Deombr
 

through Nny. Consumptive use, by Hargreavole coefficients would
 
range from nbout 50 to 250 millim-tvre por month, deponding on the
 

beciflc cropt thoe tnge of its growtho and the month of the yotr
 

ivTrnbe.
withaony 150 millmetor pr month an n plausible 


Air tempernture data for Motu (hospital) and Bodoic (Gor~n 
misLion) for th porod 1967-1972 reaummrized inable II-3. 

Berolet f hAwn to b aboutwolC cooler thyn Htu and in on month 

porio 4 frost At -. , 0f of the vebrdr doxper etned 0 
tuCliatolo cnl dt preentyd heroin by no monn uxontust tho 

.infornation that in nvwilnble. Other olomento (rol~tive humidity,
t.)iro ilebl nr
0eW fovertwind movtm2nt, tr ore cn prohenrivi
 

reports an dvlopont orith Am#r 

Runoff utmoff dot, of thtD(sn, Rivlr or Abedoln (rtitud' 
9i-02i') longte 0-OP) r4 ,urmtrpli,t6 1 o thin date of th* 

D/daen indsnprtiv4reat Knn monthly ythalnUIn r anin4ion fo n 
the pbnni r077 i n In T,-blo 111-4 forof xqunr
klodutor3 frosht 


peritod 1961-1970 (the d d no197th i t for 197on by anow tt the 

printort for propArito i.f th rnn-lemrnts (rloveh i 
publotstlonn o of th e Ar44* 

Thun, for tho bAtin with rcuthlly i000rillte'tir a nn lItitnul 

pripQt2ti oitudn r f yiell in bot 640eillinotore lhvirttheobaf f 5077 Isufrflo t re ptn inblo wgU-o byr 
1360thvawunlliniotcuru19611970(thniinlyronroaf 197 pupntfYtvi ronvrof ".I ,-pfort,.rci-lstin 1972 Wvftp~tr~nrrti".jat the 
tho lattor of which mV bo In th ordvr of 1500 rilllin ,torp pr y~ioi, 

Drdo nDnor'A voJl? itt r.t 4r.flivorc n :ontuly uin onl su 



III I STbl 

Noon Prootpitution Dedo3lo-Motu Aoa (mm) 

Station Ooz'o Oox'o Motu Bodolo ?lokeito
 

2J2 38 53 36 10 
F 49 86 38 46 26 
" 83 i11 56 66 74 
A 138 151 8692 g 
?4 264 252 202 195 215 
J 297 360 271 266 39u 
J 279 367 346 315 390 
A 315 364 281 322 391 
8 301 364 304 363 289 
0 159 193 144 175 17)
 
N 82 133 78 81 83
 
D 2 2 
yoor 2029 9471 1972
 

T4ble Ill - 2 

Pan Rvaloration (mm) 

Stat O. Agoa Rkcmat Finolghut 
Blavation. 17Um 2005 m 2 
Poriod 196v-70 1972 1964-1970 

Avur~ao
Nonth 

J ?03 - 147 185 

F 5 - 153 18 

Nl 26 - 175 220 
A 204 - 170 187 

1 - 169163 175 
J 139 - 157 148 

118 - 141 130
'A 
 114 147 146 
 136 
0 135 1U5 15 132 
0 11VJ 1,5 156 10 
N 14j 129 142 37 

-4 1iID 186 

242A - 1T 192 

.11.n cvprA1ofn myt ba tikon it about 
poiod .7wm to Xovombbr -ind 6 i 
during oWombovr tv gay , 

4 mm pr d V in tho 
4, ap4- vyr40 it@ 

r1I1I­



Tabl e 111 3 
_____Ai-empatuemj 1067-19724otu-Budal ----------

Metu - 1940 K Elev. ' edele 1993 M Plov. 
Absol. Aver. Aver. Abnol. Absol. Aver. Aver, Abol. 

1ax.of Dily Aver. Daily Min.of lVax.o" Daily Aver. Daily flin.of
 
Record Max. Daily Min. record record Max. Daily 11£n, record
 

J 0.5 27.3 18.6 10.0 6.0 29.6 26.7 17-5 8.2 -1.8
 
7 33.5 28.9 20.0 11.0 5.0 V-,0 27.6 18.0 10.1 3.0
 
M 32.5 29.5 21.6 13,.7 5.0 32.0 28.:4 20.0 11.5 1.5 
A 33.7 29.6 21.9 13.2 6.5 32.0 28.4 19.6 10.8 5.t 
H 31,5 27.8 20.6 13.5 10.( 31.5 27.0 19.4 11.8 7.9 
J 29.5 25.1 19.3 13 4 8.5 32.0 25.4 19.1 12.9 5.o 
J 27.5 24.2 18.9 13.5 10.0 29.0 22.8 17.6 12.4 8.5 
A 27.5 24.4 18.8 13,2 9.5 26.5 22.7 17.5 12.3 7.5 
-1 27,0 24.4 18.7 13.0 10.0 30.1 23.8 17.6 11.4 4,5 
0 28.02 25.7 19.6 12.5 8.0 27.0 24.5 16.9 9.4 1.5 
11 28.5 26.0 18.5 11.1 5.0 27.3 25.1 16.3 7.5 0.0 
Dl30.0 26.8 17.3, 7.7 5A. ma' 26.1 16.3 6.6 W~ 

Av. 33.7 19.5 5.0 32.0 18.0 -1.8 

Table TIT -

Moan Yiel4 or tho Dann Rivor Hear Abnonna (mm)
 
moYti DSnth Ytold
 

J 10.2 J 87.0 
F 7.2 It 140.5 
U1 5,4 a 164.2 
A 5.0 0 115.6 

985 it 371. 
.7 33.2 DC. 

Yoor 636.2
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Probability exoosdanoo of On~nndor-yoaz' Yield ift shown on 
Figure 1114 (for purp05',5 of' this annlysis, runoff hns boon roughly 
estimnted for some montha, but only in the low or notir low runoff 
months of misin Ad), The dAta appoar to be log-normally 

iitributed but probably would be better ropruaontod it bnse on 
A runoff year, Mnroh to FebruAry, inntoed ofr oalnndor year.
 

Yields of fivo, 50 and 95 percent ohmnoc of occurrence in any yoar
 

nru shown to bv 770, 620 and 4.90 milli=otcrs, r puutivoly*
 
Frequency of exoreh'nnoo of the mAximun annual flood ( of 24
 

hours duration is shown on Figure 11I-it a one percent chnnce flood
 

(avoraga of oj4 per 100 years) is 530 cubic iot(orn por second., Thc­
ono percent fhfoa of tho momentary poamck of tho cnnunl flood (not
 

shown in Figure 111-5) is about 700 cubic motors per second.
 

Soils
 

Existind soils dntA covering the Didosa Volloy vrv scarce.
 

Nio soil surveyn hanv boon made in the Aron mnd prosent knovlodgo
 

Is limited to a ncattorei sampling reported by Murphy-,/. Howovr
 

broad in scope mnd subjooct to error thin informftion ay bo, it is
 

sufficient fir the proesnt purpose And would be rovised by re­

connaissnnce liwal soil survey# ani mapping in Pli'mo I.
 

The dominant soil Association oomn to the aron between
 

noro to Jitv many b6 dofinod As Eutric Nitosola whioh aro loolly
 

Issociatod vith intrusiono of Pollic Vortisolue The urllnd
 

soils ore typic.il of fComst soils throughout tht: coffoo grnwing
 

bolt of zontrml vouthwost Ethiopin. They are generally reddish
 

brown to drrk rod.1ish brown clan or clay loAme yiMlding In the
 

valleys to roddleh brown silty rlnyas
 

Tho vallvv soils h-to bton i4ntifi l by PAO no 1r*ing Humni 

1'mbisoloV.~ In goni ril,# C!inbiaoln f.ve morm bic D leriton which 

I/"L,Report nn tho Fort.lity St.tus mn-1 Other Data on 8onn U,4l 
of Ettiopia." Dr. H.?. Murphy, Oellk-Cc of'Ariculturet IFilo 
sGllA ir I Uhlivroity, 1966. 

* 	 3~1 "FAo/uN)Bo0 ~inii Hop mf W,~ World-fiazio ilRturs 
Dovlopmnt .nl Connirvotion Horvicat Lan nnd water Dovlop­
,ent Divipionp F!, fansp 197;, 

http:typic.il
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the only fertilizor being applied by th nignu fazmorse 

Soil torturo near the river varie fromriaricy loam to sandy 
olayp while tho virgin inland soilo rango from ailtyolay to clay. 
Saiiy v-o pootya-polm-ihn tba Daro Basinnor-io 
it antioipatod that it would bo in tho futuro ovon undor an inton­
civo irrigation cohodulo duo to tho apparent aood quality of tho 
Bare River wator and tho hovy annual.rain all. 

'fThe rivorino soil aalong the Baro and 0Quo Rivors, 4o.woll au 
thoeso ulightly highor soils in tho intor-rivorino.doproocionu, aro 
predomina.ntly Chronic Vortisols.I/ At least tho top 50 centimotoro 
aro constantly boing mixed duo to the rogu -,o|rinking and craok­
ing during tho 'ry nosson and swolling and oloning when rosaturAtod 
in tho wot montho. Loaohing may bo oxpootod to bo vory slow duo "Oo 
tho rolativa imporm ablity of thoso soil r1id, oonsoquontly# both 
tho clay oontont and tho base situration atatuaowould bo high. 

The Vortiaol away from the rivora zro atoooiatod with Orthio 
Aorisolo, partioularly in tho lover lands antl tho intorior dopros­
sions. Thooo noila could bo oxpootod to lhvo boon subjooted to loan 
mixing In tho uppor lasora and to more annual losching. Tho top­
soil, whioh io an Cohrio A horizon, tonds to ba lowor in organic 
mattor (oxoopting tho deoomposing organic 41obrin layer) and to hardon 
into massivo blooko on drying. rn doopor layoar, tho soil acoumu­
latoo clay and tho baso saturation status is thus likoly to bo low*
 

Fooulatien and ooL1 Condition, 

Ilubabor Provinoo ban the smallost population in Ethiopia ­
650,000. Tho,majority of tho population i ocnoontratod in tho high­
land awrajao of Wo4Llo and Ooro. Oambola i tho loast populatod 
awra a and is otimatod to havo no moro thlvi &0,000 inhabitanto for 
a donsity of about throo per oquaroe kil~motor, Tho town of Onabola 
io tho awraja oapital ar may havo botwoon 2,900 and 3000 porma­
nont rosidonts. 1ho balanoo of tho awroja population is aottorot 
in various aottlemnts and small villages (Ouoh 's PoCwoO ;tunguwln 
Jilkao) %long.thoPro )ivorl in tho sovaral sroda capitals (Abobo, 
0o and Tirgol)h und in oomi-no mio Nuor tribon who graseo livcto . 

U INO/?AO "?cnttivo 3oil Map of Agr ant" 1971. 



on both tho.Nthiopiao and Sudanoso plains.
 
Thoproponod projoot situ lio on tho mouth bank of thoBaro
 

Rivor (coo Figure II-1) aoroas from tho mission posto of Pokwo
 
(Amrioa-misiaon)I-tng-It4. 10roso mision), 
 -Thoro ar&esvoral - ­
.mall villagoo along. tho rivor lovoa on tho south bank but thoee
 
would bo exoludod from tho.projoot.
 

.Aorial inspootions 
 how.no pormanont nottlomonts within the
 
proposeod dovolopmont aroal howovor, uovoral abandoned 
oattlo campe
 
(undor wator in July/August 1974) wore soon comprising about a dozen
 
huts ooh, It is likely that fowor than 400 poople would oamp in
 
the 5OpOO0-hootaro projoot area during tho dry ooaoon. 

-_%Pago -.Tho major ethnio groups in Gambola wvraja aro two
 
tribo of 
Nilotic origon - tho Anuak and tho.N)uor. Originallyl.thoy
 
wore both somi-nomadic, but tho.Anuako aro now nottlod cultivators
 
with a limitod amount of livostook. 

A Nuor lognd relato, that in the boifinning, Ood gavo ouo
 
cow oach 
 to both the Nurs and the Anuaks. "MaNtoro oarod for
 
their cow and# an aho was alroady brod, sht bore 
a male oalf, and
 
those two formed tho boginning of tho Nuor hordo. The Anuaka
 
slaughtorod thair cow and ato it, thon wore 
forood.tv becomo frmire
 
in ardor to ourvivo, and wore not 4llowod by GOd to 
havo cattlo
 
again. 

Tho Anuakn %ro mainly codontmry ftrmori ui aro found coneon­
tratod along rivor brank in Oambola, Abbo ivd tha cnotorn part o. 
Oog Voroda, whoro they practico subniotonoo irioulturo. 

Tho Nuore mt4t baSic economic noooonitiUV through occasinUal
 
salos of surplus livoatook! othorwino oattlG 
 ro acounulatod for
 
other purposo. Thoy grase over vat arona of Akobo,. Jikoa ru:.A 
wastorn 0og Worodei 
(and into Dudan).but do not pay govornmont taxon
 
for easing ri;hta. In the dry socoon, tho hordaown move to tho 
bonks of the poronnial rivoro to water booomea coaroo in tho 
interior plains. Whon tho rivoro flo4 unid mosquitos throaton,
 
thor igrato inland to dryor grounds Thoy Also attompt to plant 
sorhua aloms tho river lovoog a the floodn rooedo. 

AsnAM - Tho govrnmont in roporto4 to elloot little, or 
no, land taxos frou the ontire Oubola awrajal thus, tho lands aro 
automatioally comoidorod to bo owned by the govornmont. Thor*o havo 

II'.10
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boon oomo reoont land granto~northwoot of Oambola by tho formor 
govarnor whiop in ean offort to onoourago nottlnmontx¥o theg ~oof highland
 
pooplo, gavo indofinito loieo-hold tenancy 
 to nixty applicantsonr 
ton-unz#i (400 bo~t-ire-)--ite* V46 applioant paye the govornor 
Eth,$ 5.00 per uohn.or lUth,$ 5p00 per loaning holding. Tho 
Ministry.of Land Roform and ,dminiatration (MW.k) now controlo all 
aspoots of adminotration of public lands proviouoly administorod 
by the Ministry of Interiorand oonoidors tho 60 loaso-hold Srntn 
to bo illoal but has takon no action to rocovor control of tho 
600 gashae. 

Othor tban.this disputed land# the tonuro system in the awrajr. 
in unique from other formsof tenure found oleowhoro in the country# 
Whon the Gambola roion (formeorly a Sudanouo onolvo) was inoor­
porated into tho lpiro, 4ll land wan olaimod jy the Sovornmont.
 
The usual syntom of awarding "uiono" llad (ono third of all tribal
 
land) to loo1 balabats (chiefs or lords)-wa avoldod.
 

Thoro romain quito Otatinot tribal bountlurion and tribal
 
administration in the ,wrivilogo and responsibility of.tho local
 
ohiofs. 
lvon this tribal nystum diffors from othor communal nyntomo
 
in the hmpiro, in that thore in no fumily ownornhip or inhoritonoo
 
ritsht to land#,. The Duvaro (balabat or shiof) arants porminsion
 
to oach momber of the oommunity who roqunto fai.r land, the only
 
limitation in oito boing what the individual is oipablo of oultiva­

ting,
 

Among the p4atoral tribal groups, lard,..htc 
 are aloe nonai­
dorud seaboing oollactivzly hold, but Jominant fantily segments of
 
those groupa will control grazing rights.durita the dry ooason, vhilo 
willing to erhro ouch priviloeos with pople o1' other lineage d'in 
the vet months.
 

Obviously, thoro is confliot botwoon 
 the Covornmont's loa l 
rights to ownerchip ,z*d the traditional tribitl authority ovor com­
munal lands. .
 

Sotal Dorils - Oovornmont primary nohoolu in the vioinit',of
 
the proposed dovolopment %roa nxa located In Ofoabola, Itang, A cobo 
and Jikao. Thoro i a misiulon oohool at Pokwo, lolth clinion,
oithor covornmont or mission oporatod, oxiot in Oabol, Itnna,/I Jiko 
and Pokvo. Annaioultural roarch atriton naor IPD/ZAn And 
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#~~Oiptrn he nrom in ol'r lOlf~ifl ini vlltcy rnd noc oon'1tinj, dipt?~ lOOOIi.c lyi~iiV.i:!"lr.l'. f.' ,ronvttlvtn,,nt o-nil .,vfv,i.; nt r, nloon rr; tllh pr-.vrtlont 

diOseeo can to brought undorcontrol.
 

The People - Members of tho GAlla tribe form the lnrgset segmont 
ol' the population in both Suno Bodole Awraja and Adjnoont Gore Avroja 

of Ilubabor Province and in Limu and Jima Avrajnn of Kota Provinco 
This tribe i. known to practice settled cultivation. In addition 
to their work oxon, they maintain only smAll numbers of livestock,. 

mainly for domestic consumption. 

PRESENT CONDITIONS
 

Existing Land U00
 

Theoabo noe of oettlom~nt in thi nrea i oltgrly visible from 
the nir. Only two moohanized ffr,.o can be soon on which planting 
may begin this year. Some fiold* hnd beOn plowo4 for the first .tizo 
but oprations had coanod du4 to watorlogging of tho soils. Thin 
condition is proeumably cAutod by a ccombinttion of poor oxtornftl 

drainnge rnd slow infiltration rater co~so to onturAtod vertisols. 
With the excoeption of the forme, tht entire vwlloy appoAre 

doortrd, No livcstock could bo dotoote d (rizing on the valoy 
floor And it wan Apparent thnt tho ln! vpa to veo for Ottle it 
this tit* of the year (Juo/.-uly/Augunt) ovon if Tsctoi flios worn 
not prevalent. Ychr arcur.d rizi:n under irprowvd conditions could 
bo cxoo3lent if tho aron weor drAnioud nnd alonrod of dtftsso, 

On tho Purrounding highland plnteaus populotion appoarmd doni 

and small hords of cattle woro seen, fmrming operations wore fulloy 
nobilired and mnny tensn of oxen wero neon in the fiel4s. Though 
thoeo higher lands receive sovhAt moro prooipittitton thfto the 
vnlleyo surfaoe drainajv in rore than tdoqtu ndW the voila arg, 
of a lighter textural core porn'ebl md dry faster, 

0 z ­



Agicultural Production
 

Au montioned beforo, the lrri, is cozisidQre4l to-be virtually~.~ 
dctserted? In the economic analysis, the present value of fetrm 

* produotion from the area is assumed to be nil. 
 During the more
 
detailed studies required in Phase II, production values may be
 
assigned for the anticipated yidl]ds 
on the two largo farms.
 

Health
 

The general comments regarding livestook diseases and parasites
 
previously discussed in Part I of this report, are valid for the
 
Didosa Valley. It h~v been reported that the valley was once sottlod
 
and carried a considerable huon and livestock population. 
Then
 
Trypanosomiaoia appeared; Tsotso 
flies wora probably always present
 
and only needed an inftotod donestio or wild Animnl to begin
 
oprondinr the disonos, 
luman Trypenosomirksio has been confirmed
 

in the aron and malarin is ondenio.
 

Communications
 

The naon is prescntly norved by HighwAy 11o. 
 39 which onneoto 
Bodolo to Arjo. The rood is, in fnot, n poorly defined trail pane­
4blo only in thr dry aniaon by four-wheel drivo vehiolrs. Conielor­
ing the condition of the rond, it is nurprising to note the woll
 
oonetructod bridae over the 
)id4nn Rivor. Some mnps show a foot
 
path loadin 
 directly eastwArd frem Dodlo to the mid-projeoct area,
 
but thin p4th could not be noon fry. the air. 
 No roads exiot onio
 
valley floor. The mcohnnizod equipment snd nervio 
vohicles, oployod
 
on the two fnars mentioned proviounly obviously wore able to ri.aoh
 
their vonpootivo mroas bj travolling &crosn open Imnd in tho dry
 

Ethiopian Airlines his flights to 
rnd from Gore fivo timon A
 
week and conneots with Hokeunto onoo r weeks
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Postal, tolephone ond telegraph services ore availablo at
 
both Bedelo and Nekemto.
 

Markets
 

.ExistingAgriultural Markets - This project is more favorably 
located with regard to existing markats and population centers than 
are the other three areas studied. It lies midway between Bedole 
and Arjo whore daily markets function. Both markets are reported 
to be not imIzters of food commodities. Bedele in on the principal 
all weather artery connecting Addis Ababa with Metu (planned to be 
eventually extended to Jakao on the Sudan border). This rood is
 
destined to become An important means of transporting agricultural
 
And livostock produce in the future a4 additional ,rtAs in the
 
Southwest Region are opened for settlement and exploitation.
 

Arjo is connected to Nekomto, the capital of Welegn province,
 
via a 57 kilometer dry soiaon road which IHA plans to upgrade.
 
Surplus project produce could tlion move into Weloga mirkots and
 
Along the existing xll-wonther highway betwoen Addis Abnba and
 
Ghimbi.
 

ExistinR Livestock MArkots. A large seasonal mlrkot for
 
livestock oxists in the Motu-edolo-Jimft toro during the oifoo
 
harvesting period of Deombor through Aprilp when prices 
are
 
oonniderably higher than avorage. 
 Dodelo is A major mArkotr
 
primarily for slaughter cattlo, and surplus stock flown to Addis
 
Ababa via Jimma.
 

DEVELOPMENT STRATEGY
 

For the purpona of this report, and in ordor to provido a
 
banin for compnrntive analysi betwoon tho four study srod 
 , .
 



25,00 hoeotaroswA selected for rainfod agriculture, The remaining 

8,000 to 10,000 heotaros nvnilable in tho valleyoould be used for 
livestook grazing following the iondio.tion of nnimnl diseaso hazards. 

The devolopment stratogy does not include supplomonta1 irrigation
 
for the Dides Vnlloy at this atno. Suffioient depondable pro­
cipitation occurs for single crop rAin-fed farming provided surfnoe
 

drains are constructed to facilitate runoff from heavy reinfall 
ovcr the valloy and the surrounding watershed.
 

Infraotructural developments, would include surfcoe drains,
 
internal ronda storage fncilitioe, oxtensinn ocrvicos, and
 

vnriona public sorvices,
 

Conservetion
 

One of thv primmry objectives of rny duvolopmont scheme sho"ll 
be the conservation and, whore posoiblo, tho improvemcnt of the 

environment of the project. Whil tho 4cologicnl aspects uould 
be altored by agriculture# tho consorvation of othor natural rc­
souroes are asourod. 

Boll Connervotion - Tho Didiro River Valley ii loring vwltable 
top soil through unchochod cronion. Many etroamlots entering the 
valley through oxtrcmely oUatep canyons frcm tho :urrouuding osorp­
monto, carry flaeh floolo following honvy ohovorn And out num,rIs
 
ohannels deep into the vllqy floor. While the flows from thoeo 
froshlots is slight, they ht v* r high volooity which has effectively 
out through the solumo 

The developmnt strato~g would be to provide oxonvotod 4rpinrgo 
ditches which would colleot this flow fron tho outside Aa well to 
tho surplue rainfall which onunoo woter-longin4 of the formlnndo 

in the .vot smoon, Pn4 divrt it through ntturrl vAter pourmcs into 
the river. A thin projeot in 4ose1mod Cor riiuftd nfrioulture# 

*additional noil onnorvticn prnaotioon ahuld bo invoitiFtoO 

during detpilod Phaso II otudiog, Terracing And oontouring would 
be docirablo m#anuron cerbinod vith lswvling tbh landsalong 

the optabliohod contour. 



Thus, too early Aind late rains would be oonsiirvodp while surplus
 
wet season precipitation would bo directod into the drA nags
 
-system -along-tha.tornoa._ohannols,._.-

Forest Cnnservtion - The projeot lands, ms presently 

identified, are basically opon type savannah, with a limited number
 

of troes, along the banks of the Didosn Iivor, And a fow sottered
 

speciua awny from the rivor asonoietod with some low brush and thorn
 

trees in the grasslands. Much of this low brush would be rumoved
 

during the campaign to eradicato Tsetso flies. This slight loss
 

would be oountored by the individesl farmers on fivo-hootero plots
 

preserving a woodlot and fruit tree area from seedlings supplied
 
by the extension services. This vooded Aroea would avoid species
 

that would harbor Tsotse flies and would provide firewood, building 

poles and fruit for the farm families. 

Wildlifo Conservwti n - Whilo there undoubtably nro various 

opocies of wild game in the nronp, it im unlikely that they
 

exist in numbers Uarge enough to be of pirticular importance to
 

the valley's ecology. Any animals displacod by a rioulturel
 

aotivities could seek refuge further up into the southern reacho
 

of the valley, or could migrate downstroean whoro conditions are
 

more fnvorable.
 

Of the 25,000 huotnron plnnnd for rninfod ftrning, halt of 

the area would be 4llocotod to oxcn-poworad, fivo-hootare units, 

thus allowing frr tho resettl4ont or 2,500 families. It is most 

likely, thet the entire number ocoult tndily be drAwn from the 

roorvoir of mor# than 500,000 ostiated prcosnt inhAbitants of 
Limu And Puno odole Awrn~ajo Theeo would primwrily be thsee 

f ailies either lessoholling snell frrao of Ion thmn in* heotAro 
or working on shre bonin for An aboentee owner. roa &ailAble 

data itsny be ontilwted that there are sons 40,000 suoh fAsillOn 

within buno Dedolo end LLu AwrAjia. 



Those fotmLlies presently exist on subsistencoev sub-oubeietence 
levels and depon4 on livostook and ooonnuion4l labor"opportunities 
for supplemental food nd onsh income. 

Land Capability
 

The eosonal and prolonod wnterleging of the moJor portion
 
of the valley is A sovoro limitition reatriotins agricultural
 
produotion to the drier sopson of loss depondablo proopittion.
 
With the projoot, the lend capability would be improved by surface
 
dr4ins which would prevent eosnnal Vwatqrloginlg and pormit earlLor 
seed bod preparation.
 

The final solotion of the 4rcn for sottlod fmrning will depend 
upon the results of roconnaissanoe level soil surveys ond land un
 
capability olassifLootono which would be undertaken during the 
Initial amnths of Phase It oportions. Unod on current knowledge,
 
the elocted project area is olnetitiOa roughly its followas
 

Class 11 - 2,50 hootoros or 10 porcent 
class U! - 16,500 hootares or 74 porcent 

0liss IV - 4,000 hotreso or 16 p ,rcont 

Clao ULnd. (2.S00 hooterrs) - oninad to # nprrow band 
s1, on to thron kilanoterr widt nearpst to th river on eaoh side 
of tho valloy. Th@o# rorlluvial *ooci ,tr, soils preenotly 
rdstriotod duo to poor ourfeo %ndinternal Aranpeo. Aftor con­
struction of dr-tins, thoy voul4 bl 4uittbl fotr vwide tango of 
adaptpblo crops, plrticlnrly grden vogotobloo pulses, fruits and 
panuts. Xn future prnotie, they may o intonpivol. farod using 
40411 low-lift pompe from tht, river rnr aupphnontwl fry-snson 
irriation. 7or this prelininry projet anilysts, this prompeot 
has not bon conoidcrv4. 

Cli aoU Lands (16,500hootteo) - cnprise &,not of the projoct 
Ar@& Ind oov4r the flattoer portions of thv Yvllty f r,. These are 
typical *xppndln lattice cly vortiools and mre presontly liurAito 
by vtorlogging ,lov pnmotbility %An structurol 4oet.t-s 

11AV1A 



4, 44 Theme soila aro roportod to be high in organt matter A'nd nutionts 
and could be expuotod to pruoo Forti­dcbettor th.n averege yiolds,. 

-'77l75Qrep-ansomybi
7 nooAtiv - frst­?dr-4prObsivoon-itl6.. 0-±Wd
fow yoar of the devolopment prornnm however, fortilizor input 
costs Prv considerod in the finanoi1l Analysis for the long run. 

These soils, and the climnto, Areroll adapted to oeronls - such 
noaso whoat, toft, oats, barley - oapoilly,undermao sorghum, 
mvohniod farmnglI, Oxon farmers my find itadvantngonus to hire 
a tractor for Initiol ploving until tho tilth can be inproved by 
oontlnunl incorporation of humus ind crop rvniduos into the upper
 

Ci-so IVLdan. (4.W hg+ot. ) - ar ilty clays And oo prio 
loads of unevon topography clonor to tho oocrpments, They are fro© 
from subtuin*4 water logging nn4 are rolativoly wll drained. They 
ote limit4 by topogrirqhy, 4ovulopment coot# structural defooto and 
lower fertility., Vith furtililstr, thry vil1 produce re.oionablo 
yields nnd when nix,l with Cl'so 1Zl lAndo, 04n b# eonomically Piro­
d* sinillar oere"lo a shovn for Ciss II! are suited to Closs 
IV but yivlds vw uld b* &nnvht lov,r. 

S.
 

Crovoine Pttrno 

Simplistic cropping patterns havy. boon selootP4 for the purposo 
4f this prolmimnnry ewlysis. In th4 Didesa VIIOY which is plnnno4 

*i for develoynont or one rtinf#4 crop lor year, the folleving vas 
adopted s 

K*Idol 

Jcaiset 2 2 -!lo+r 

slorghum I I2t
 

,M onn tmmomr vould bo prinanly pr4ucIw for hono coo­
.umption and looal nrkta, whilo thv traotor f.rners would con­

+++444"++ +++++
?i + ++.... ++ 
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eider mprkcct dvmniea~ insmAjor pipulphtion oant'*wo Rfl oyport eAbrnrds 
It in omphtatixod tht cropping pitto'ns have boon adoptod to obtdtn 

ponsiblo for viioh p~roje-it nrom. (nlimtio *uid nthtor condtioens 
pormitting). Dofinitive pmt.rnh cainnot bu.detvrnined until moru
 
det'.ilei kn',vlodge io tibtenii on soio lAnd capabilitioa, crop
 
*AdaptnbilityAnd m~rkutst
 

4vwvith Aill copa incroh projutot anfilysiI, oonoorv'itivo 
yivl'ts hm been iaa 4, Cul~oatimn hon boon givetn tc 
provincial xv~retgosj rvtcolt*'abtAnio4 by contrd1A xprtirtn 
-And rinftlly to fiold an~,itiornp. which vpu;1 prov~il upon om'nl~.ttrn 
of' thoi prop,osoddrsinaseonvrks "4hv lorgc.r tizso with hctt- r 
rwr.-ornant #%n4 VUP4 rior 4;q1jrA ,It., v-a14 bt oxPetA t ,btmin 
highvr yvIeds 'than,thi *nv~r,, eon P'rvms 

* 	 4glo rio tcfr 0* n P rn". -,T'ab] 4 111-5 o)vovn tth
 
b4,uic drect prrr,,-r .-kp%c'd 00%r' i~n-lyrnt# N'f tL
 

* gui1l4r farm,. Yit.IJu or,,h~lelv bt. cm rvtiva A'n4 

*vthtlt iit tb.~* thnnwit o 'C' or Aboit)O4 twdirmi o nt1Vzwsrr 

Thzw v#*.1mrtvd inllrom vectr# *d1o uti1tzv4 in Caiptifui tha 
rin'InCir'1 An~lYSIN If'09 NA(I L'r= unit%, orr 41v n in ?s'blo' 111-6. 

&Atsv jj-Hvgtfro -TractorLtrn - 701t~ 111-7 hovs thol 
b~oio 4irect poAavstrs urA for aropo on th, nodv .75C-hotarc 
ccu-&rl44 trur unita. Cropping V,%tcrn# h-v. tieqn 47imtliti'$ t(O 
PY~ 125 hojt~rom o*ach if''owknrhwa PO - 1 Th' on. 

indiroot actaii, nlo iatilirvi in ctmpujtjnC tho,~4 f!,ra fianmci
 

* AmAJymis qr4 gLymn in Tn4blo 111-6. 



Table III5 

uicic Diroct Pnramoters for Crops on 

Didena Project " Rminfed 

Oxen Ferna 

ItInsmte izo Sorghum Pulooa 

R~otumas 

Yield 

Price 

fMles$ 

(qq/hA) 27 

12 

524280 

241 
14 

356 

14 

2) 

Dirot Input. 

Bood~& StotJ trentdtit 
Y~rtUr 

rIndetlei4a 

Tot"l 

($/hvt) 
$/')32 

Am/2 

11 

75 

66 
P,20 

1 

3) 
; 

L bor 

Oxon 
(fhrs/t) 
(t Iic/hI 

715 

9J 

600 
90 

:9) 

90 



Table III-

Indiruct Coas for 14*44 Fivo-14otara 
Dideve, Project -R.ninfod 

Oxen Fo~rm 

Item Annuo1 Coos (Ft) 

Oirrn M)intollonce (0) 
Swill Anin't~s Mointcnanae (1)2 
Ropaira nnd Mtintonnco 
LanO Tunx 
Thanly Cash Uxpoea. (2) 
Rlon# Consumption - W4ite(3 

,ir#Consumptioni- sovchwu(n 

1I# o~i',wption - NPsi&' (0 

Totod4! 

10 

144 

9 
240 
04 

(3) ure7A41 

(4 B uinto~l" 

Atntlo 

el q 



Boxio Drecto P.raametoes for Crops on Tractor Fo'rm 

____ - D~wJro4.t -Rentod 

Iten Vnita Sorehun Pulas, 

Botur a
 

Yield (qq/hn) 27 1
 

PriceoSqq
 

(Ub/M 371
 

SeedA fo~tL t#l nt (2P/h') 4 6
 

Subtttl (21/hO) 107 104
 

I 

±&2a 

T~~t4 (141Iv)17 

L~i b or 
C',4 

40>4_)
 



_______ Ind3±rootCosts for ?4oi1 250 - Hot~ro Trnbotor 7qrm 
M~ona Proj~oot 

_ 

toml tnnual Coto (FS)4 ,I 

Uls~riou 3100 
1tpairs .4ndHaintonvino (buillinti) 700 
Gqno.rnl ?T'nnspQrttton 700 

KIingment - Inputed 4200 
Land taxSO 

Totiml 9,200
 

?1neM0161 Andlss of 14cd1 Verm. 

Cftsh fliw prijecttons woro vrWk~ i'ut for' both no #l farvs 
M.4o on tho *oa~t PMd r~vQnu dat3 4oriv,.6 In tho proooling p~rit­

* ~ aiipts ,m nt~~l Iflvostauvt oxpniturce prcnentd hordnbo4%w. 

Modol VivemIfoolmroe Oxog farm - The, invostrvnt and rcplaoo­

naont acoduli -*optod Cor tho fiva-hocti.ro Oxr CA=' to iveYn in 
TAtilo 111-9,
 

Tho rapulto f'tht, ottah f2tv *rnn2yoieoin rr*mnted lInTl 
lU-l~gLoan ri+Ayaent Ott 12 pvrocnt int.crt-.t) wAs itsm~oo ovor n 

p ,rLA *f (Jvo 7Porr With A two-,.ar qr o ptrti. n~'t~tcra 

intereat for productLon loAns via 4,apumod Mt 14 pNronrt. Bui1ldup) to 

MIl produotion woo taken to be four years# AjpvL0IltIral income 

tax in based on the otLiciU4 'p4r-ilZthioptian (Governnont TAx 
Sohedule (Roepit (Ateta, 27th yeAr, Nio* A, 1oviiv-'er 103t 1967). 

The resultina cnoh flow in imi41oatvo or a,viwb1 o'ven-fr 

operations 

____________________________ - T o invoatuent a d r " no 

Pont ecoedulo amd.-n ror tho rndol 250-hoot~ro trActer (#rm to 
civon in 'labl@ 111-119 It wot! asuptd thA* 70 percent tf 1he 

NV 

http:two-,.ar
http:fiva-hocti.ro
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Table III - 9 

Investmont Roquiremonts for Modol Pivo-Hootaro Oxon Farm 
Dides ProJoot (B$) 

Jifo Year YoYr You Yr Year Year 
Item Units (YesrO 1 6 9 11 16 17 

Oxen 1 pair 5 360 240(1)- 240 240 -

Donkey 1 10 25 - - 25 - -

Sheep, 0oats, Chickone oat - 1O -- -- --

Plow 1 8 50 - 50 -- -- 50 
Plo-ridor 1 8 50 50 -- 50 

lHrz-qw 1 8 50 -- 5( - - 50 

BaOk-P ok Sprayer 1 5 70 7, -- 70 70 
isoollanous 1 Bet 5 50 5O -- 50 50 -

Tukul 1 10 150 -­ 15 -

Ston N.toriale 10 75 . . 75 -

Total 	 1055 360 150 65 360 150 

(1) 	 Aaoumo auluu srioo of 14120 for old pimr or not roplacumnt 

coot of S O240por 	pir. 

I 1L I -2 II I I.*i1 	 I.I 
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Table 111 -11
 

Invosti~ent Utuquiromenta for Model 250-Hoturo Tractor A~rm 

Di4doa Projeot
 

(Thouoina U.0 

Ito Lifo Your Year Yoer Y.4r
 
Ito, Unite (Uru) 1 9 11 17
 

Traotor- 70hp 1 8 15,0 15,0 ..- 15 .. )
 

Widolevel 150 
 1 8 6.d 6,8 O-8
 
Drill - 12' 1 8 6.0 6. t 6,0
 
*prAy'or - 32' 1 
 6.0 6,0 6.0 
Tratler -3T 1 2,4 2.4 2,4 

IAnd nt - 1.,4a mo..dovalom 

Tukula 3 10 1,8 
 1*$ -
Polo abod 10 L.8 

To4l 44.3 36.2 6.6 31.0 

l li i-2 5
 



initiril outluy 1ould be fininoed at 12 prrcent interet,. 
F The cash flow Analysis in presented in Tab~le 111-12. Loan
 

re'Qpaymoeit (fit 12 percent interest) warn 
assuinod over throe years 
--h.no-rae-,period.y _-hort tmntoro4t fo- productin.tPnd-hr-. -

vest loans was assumed at 14 peroent. Buildup to Dull produotion
 
was taken to be four years. Water charges and income tax wero
 
derived as stptod above for the oxen farm.
 

The resultin. cash flows are indicotive of viac)le oommencil
 

operations.
 

LIVI'STOCK DEV-FLOPMT PLAN 

There does not appear to be sufficient land within the project
 
area for a full-scale livestock development. At the most, between
 
6,000 to 8,000 hectares of pacturolnd may remain following
 
implementation of the agrioulturil settlement program. Nevarthelest, 
it remains important to provide disaoAs protection for the amr1l1 
farmer's oxen and small inimirlo. This roquiroo the elimination 
of Tootne flies and a ro4 ,u)rprogrom of innocultation and 
vaccinition, A compair to orAdiamte malarial mosquito eVould be 
carricd on simultaneously with a Tsetse fly control programo
 

It in Oxpected that more data t1lod atudian in Phaoo II wolild 
dotormine the economic feanibility or' attempting a livontook dovolop­
mont program in this Aren. Preiminpry calculations )'aed on cow­
celf operations do not -pporr to be attractive when compqrtd to 
rAinfvd agrioltural toerne. It mrty be more ndvant#VCoi1 to utudy 
a otockor-typu nlte.rnativ but this will alao likely rrnult in 

lower gains thn crop oporptions, 

1IItASTUCTURAL DEVLOtI TIMIAN 

Included in thI3 section aros 
1) interna roads and 
2) surfoco drAinage works. Other Infraotructuro, Ino:dini;a 
1) managemont, teatins ond ox 4 cnhogi *ouvicoa! 2) oreuit, #trkt i 
And ntorAgel ond 3) publio oenrvicoat conmon to all foui* projrista 

atuic-d, wore pro.sentel in Prrt 1 of thin report. 

111-24
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Internal Roado h 

The preliminry critori.ap desipi atandar'O and ectlimatod unit
 
(per kilomotor) couto for the inter~nal road networks for all pro­

* ~ ~~~ weiwirzin piit I f ts reoport,voniiiw 

The preliminary layout at one and two-lane tortiary roads for 
the Didosa Projoot inahown on Piqur@ III-11 following page III-. 
Suamarized in Toblo 111-13 are the approximate lengthe and order­
of-magnitude cento of those tortlary standard roada.
 

Table 111-13
 
Estimated Coat Internal Roads
 

Didoa Project 

Item Lngth(Xm) Unit Coot (/Ka) 

2-Lane Tertirry 26 21,800 
1-Lane Tertiary 19 16,500 

Bridges mom 

Total Coat 

Coat (1,000U5)
 

G6
 

314
 

1-20~
 

1 00>
 

The annual maintenance coat of the above road network is
 
estimated to be in the order o 
 I25#O00,
 

Drpinace aoAlcitiop 

In order to implement a one crop rAinfod develoesont, surfne#
 
drainage worke would be required. Surtoe driinogo ohAnnels vould
 
flow by Bravit into the saveral water cour oe within the projet
 
area, thence into the Dida lRiver.
 

StUMted ogis - Tho oetimntud ordor-of-magnitude eoit of 
surface drainage works would be NS'fOOOOO with congtruction 
boine curried out ovr h porlod or five yon.rs Annual maintenance 
costa vould bo roughly U1i 5,000. 

http:critori.ap


PRELIKMARY RCQ0OIQKZ ANALYS8 

To detormina tho ordor-of-uagnitudo oonomto *onto of the 
Didona.Project, the nothodology described inPart I of this report

wAs applied to the capitol and recurring coats oaticated for roads;
 

drainge facilities; and farm invett nt coat in this part, ano
 
for mapping and surveys; creditl markoting and storage; renettlovent
 
allovAnosol And MnAiennt, tonstine 
 nd extension sorvicen, projeiJ 
In PArt I. The rieulting eoonimic ooat stream over a 20-yonr poriod 
of unnlyso is given in Table 111-14.
 

et Pro oJet JBenefitg andJntvrnl a hate oPfonostotua'n
 

To dotormino the Groon bonot'ft nrelnia1P dl f'm otats 
'were oonvrtod to economic costn, unine the f.,vtorr Sifpet.t4 
in Part I of this rtuort, nd wbtr~at#4 frorisales. Thpos 
finures woert RgregtolA ooordinq to o1wtd r to of bmildurp
 
(500 owon ftsrmo per yorr ove: 
a five yoor ;*riod ari 10 traotor
 
fr.. in year I 4nd 20 each In ymlo ', mnd 
 ). Tht rerultiLi 
bInetit stress Lu given In 1ble*IT-14.
 

The grosm projoct oostt ( 11t..
1t-14) vero then aubtricted
 
fr4an thq 
oTroai benoit titr ,ara to yi*e)A tc net preo+ot beinort 
strean (nIio nhovn in 7, #l111-15). ,"ho prli Lu.7 internal 
ooonorco rAt6 of rotutr v&r froin4 b', ltiountfn_ thtr net benefit 
atream. '?ho rot* P" return o trtrl proiaot inv.meoott W4 21 

111-27
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and 5asio, Initoznl Nononto L~to of Ioturzn
 

Pro joot 

1 
2 
3 

4 


5 
6 


7 
8 


9 


10 


11 


12 

13 


14 


15 


16 


17 

18 


19 


20 


I
-

Oru 
Yc~ru-5 


-1--

0113 
0.39 
0.78 

1,27 


1.76 

2.12 


2.36 
2.45 
2.46 


2,46 


2.38 


2.31 
2.23 


2.16 


2008 
2e 


2o8 

2.08 


2008 


208 


IDidopaProjat - R.Lnf.4 _---

0 

Gross 
oi 

T-25 
amnPro 

7b~l 
jact 

outs 

-0.18 

0.22 0.35 3.56 
0.77 1.16 4.19 
1.47 2.25 4,09 

1.82 3.09 2.75 
2.01 3.77 2.80 
2.11 4.23 1.2? 

2.11 4.47 1.16 
2.11 4.57 1,22 

2.11 4.57 1.58 
2.11 4.57 202 
2.11 4.49 2019 
2.11 4.42 1.45 
2.11 4,34 1,42 

p,1! 4.2? 1.26 

2.11 4.19 1.26 

2.11 4.19 1.22 

2.11 4.19 1*65 
2.11 4.19 1.9. 
2,11 4.19 1.93 

2.11 4.19 (M03) 

11~2J~21%
 

77_ 

Itot 
Pro3,ot 
Bonof ila 

(0.18)
 

(3.2 )
 

(3.03) 
(1.84) 

0.34
 

0.97 
2.96
 

3.31
 

3.35
 

2.99
 

2.5
 

2.30
 

2,97
 

2,92 

3.01
 

2.93
 

2.97 
2,54
 
2,26
 

2.26
 

J 
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an imeer.f 4v tolo Blvtin ranago fr= 4bu 600 actorp~n 

&" 7b.n thoRv major~i s~e suppl tozvzou ofth lak dol anthon 

•,borderz with Kenya, throi.0 flat deltaic swamps via nusorouaided
 
and. wandering ohannols.
 

0astorn bank bftbo Ono Rfiver (between latitudes 50301 and 6°20111 anld ,
 

part OfteOoAv ainfo t et tth odrwt ey


Plan O&izmaOly.O kil.omtor long and varying in.vidth botwoon
 

now t.he rivor to reughly 8W rmotors on tho uppor slopes wih a prow. 
et averav taken as 650 moors. 5he plain lion wholly within Oafs 

Avraj of Oenu.Oofa lrovinoo and Uss been idlonttioe to a potontial.
Riof p and 
fthe'-bsn Cenzls logst wostons rthoostown adDortVhernh 

to its Oao ivOwith0m6 o sio o inldngn.trb.pl ol~ dl 

S itvestock 'gra~1,. - a, * 

" WO V-1 shows tho general location of this Oso plains FbrMeaeing ana p anolision UVmDlh hihi lo 

am-MeH ben soloo(toi for Initial deolmOpnt wi.th 25,000 hootwoe 
to oa4.e a m.4of own-pwerInd.toto .ftm. Tho..o9a"ning
Liw nd t ei k~oi~ee* ilovtionls ainge fro pbout 600 ate
25#00 hootaros would be utilized for controlled livestock graIng,
near th e irt o lyOOmtr nhouprsoswha o 

0 0 W
41 11Mtol~ a O l -, Ind 44o. 

http:inldngn.trb.pl
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Fer purposes of demonstrating the financial viability of" 00­

*calf operation family unit, a tentative cash flow-analysis waa sado 
as ohmv in Table 11-20. The assumed "without project" salos woro 
based on 4n existing offtako rate of 7.0 pewoontl this presupposes 
that all settlers are taken f.-ou existinug comi-nousdio herdamons 

The analysis- did not include ciarges for the required infrastruatural 
and annual coos shown in Table 11-91 the only ouhb outflow beni 
cattle tax, mlnorals, and faily livings expnsoe. 7%o intornl rate 
of return.und tho %bovo assumptions was 33 poroont which would 
only be possible if.ll devOlopment and oporating costs were fully 

subsldised by tho Oovernaent. 
To test the eomoiio viability-of the above dovolopment plan, 

model family units were aggregated over a ix year period aind the 

offtake rate inaos d to 18 peroont at 'yow 5. All values woo 

then shadow-prlood to eoonomic valuations. Tho resultant oIuula­

tive net flow "a negative over a 20-year poriod.of anlysis This, 

in part, ws causd by assuming hih "without. project" sle. 

In spite of the negative resulte, livostock should be onifi­

dored during the Phase 11 feasibility Investlations. Pield survoys 

my indicato greator carrying oapaoities of the pastureo If# durng 

hsoo T1 studios, a cow-,oalf herd concept still proves negativo 

then the altornativo of developing a stookor program should be invoes­

tiltoe. Feed lot operations may also be oonsidored. 

* ­

-rAUTRaWOTURL hViPfT PLO 

Inoluded in.this sooetion area 1) Lntornal!oads 2) irrigtion, 

draiAVeo ai f1lood ocstrol frilities for tso Irri ratod erioultur 

a ltOrntive; 4M 3) doiapao and tlood control facilities for the 

rainfed agriculture alternatives Other Infrastruoture, Inoludingi 

1) manaement, testing an4 extension serLioos# 2) orodtt, arkotin 

and storage; and 3) public, services, common'to atl four trojects 
studied. were presented in Part I ot this roport. 

The Preliminary oritoriap, design standards, and otimatod.uwnit 

(Per kilometer) costs for the intornal ro4 networks for all pro. 
Jeots studied were #iven in Part I of this report. 

11-4V 

http:poriod.of


Rwolf .a led date are non-oipsont within the am# 
buat overal. stations aro proposed. Qpuo-oatt data, but not 4.is-

I S danmonthly preolpitation sothown on Tabloooe 1for 

for the lon-perod tstatio s-3on, Nt , Bao1an Dtoble 

*W~piollAra _T-3?bo aatton ato tiorain oselndat-oar sttionnapripit&tion O*is shcun in -----

Table -or toBons and Maj. -The oxtrmos, wdisna amn qutrtlos 

of monthly poipitation are shown for longs and X.ol on Pieveo T 

and the frouonoy of ezoeda#oe of moan awal rainfall is shown 

ZV-3graybially on otre to the ame stations, 

oni is tavorably situated tor protiont ats it.roiv@5 rain 

with both the southeast andsouthwest winds*. This station b "I&l­

tively uniform and substantial rains for a Ion:Wt season (March 

throush October) and a e lontono oarth ofainin its y ooason 

(November t-ou$ Voabrursy). In the wt pnasonp monthly rains 

between the upper and lover quartil o.on, * half of the ovan the 

are generally between about 13D and 230 millinotors. Nji hasnmoo­

what the sts chaacoteristics as ongs but vith loss nofmn winal 

precipitation end thoedapontdability of-monthly rains to loss, as is 
shown by the soattor of the qwatilo pointso 

Precipitation at lower elevations to the aa would be loss 

than at hunge a probably mere vantablo from year toesW. 

Draporation at Bako (Jirkis) his been observed from May 1970 
from a UBDA olass Apan # -Monthly evapormtion rates are presentod 
in Table IV-) in comparison with monthly precipitation. 

?eklng loke evaporation at 70 percent of pen evaration, the 
sean annual amount would be about 1160 uillisotora. Itts antici-
Voted that this value would b, higher for a Iowai elevation. 

imazalaza - Qhaatoristion of monthly temperatures at higher 
olewatons In the catoheent area awe shown an Table !V-4. 

z ft
 

?amotf and stream flew data are not available tfi the basin. 
SONe personal ebsorvations regarding lov Ono River flows are mentioned 
in "Mveal repo~te but are inoonfirmed, and of doubtful value. %ae 

mailto:it.roiv@5


ftblc IV - I
 

mean monthl Pirivoi tatin -G. Rivi Basin' . 

I . 7J031 41 60-10' 60-10, 50-491 .A 
Le... 36w-17' -15* 35-35# 3535 360-381 ,A. 
1 eov.n 1725 1650 2316 .A. 2260 1980 

' 69.3 56.7 15,5 56.0 17,7 44,8 48,6
 

i 100.9 75.5 109.3 6618 75.0 51.9 62.9 

N 141.1 143.4 36,6 166.9 139.6 44.6 71,5
 

A 17.8 190,6 90,1 220.2 183,3 174.) 144.0
 

239,4
N 266.3 200.0 4.4 194.7 87.3 1$9.0 


J 234.7 205 9 7.8 128.8 145.0 107.1 144.7
 

136.6 169.8
J 172.2 183.0 199.3 151.3 100.3 


A 150,7 192.9 68,0 167,2 1504 170.4 164.3
 

56.0 122.8 110.0 63.1
8 126.2 194.3 110.3 


1012 139.5 114.5 189.3 119.7
0 1314 149.5 


v 32.3 84.6 39.0 129.3 122.2 125.0 7.3
 

year 1651.1 1739,2 809.2 1628.3 1341.5 1312.0 1317.7
 

fntolot
(1)FIv01 "Oontributo A0ll b tologSiDA wX11 1thiopio" 


19650.
 

(2) hmr tilcu. M 
(3) From Monos PM5 



Tabla V - 2 
Annual praoipi.tation, ind Probabilition 

at Donl6B ra4 Maji 

Doard'ea 
AnulPlot Annualg 

oard'a
Plot 

Yr, Preci, 
(mm) 

Rank Pon. 
% 

Yr. Pro1i 
(mm 

Po. 
% 

1953 1604.7 I8 82.7 1954 1652.6 5 28.6 

1954 1598.4 19 87.4 55 1489,9 12 71. 

5 1650.5 16 73.4 56 1358.4 14 83.6 

6 2)4)696 3 12.6 

7 1797.5 7 31.3 60 1!9.6 11 65.3 

8 1625.6 17 78.0 8l 1859,4 3 .164 

9 1658.3 14 64.0 2 1597.0 9 53.1 

1960 1694.0 11 50.0 3 163013 6 "4,7 

1 1943.3 4 1 7 4 1653,2 4 22 

2 1760.1 9 40.6 5 1355.6 15 9.9 

3 2029.5 2 7.9 6 18782 2 10.3 

4 2117.5 1 3.2 7 2179.6 1 4.2 

5 1751,0 1 45.3 8 1599.7 8 46.9 

6 1578rn 20 92.o 9 1221,5 16 95.8 

7 1667.5 13 59.4 1970 15779 10 59.2 

8 165192 15 68.7 1 1457.4 13 77.5 

9 1430,8 21 96.8 2 1618.6 13 .8, 

1970 1846.6 5 22.0 16 

1 1682.3 12 54.7 

2 1770*3 8 36.7 
3 1806 A 26.6 

(1) hrw mantho of nissing dtiv me A600011Y~ PrOOltattiofl weasn 

usod %o obtain long r~ooI4c for fr~quCIJO minidsis 
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Tiable IV - 3
 

Pan Evatqoraton.IAndPrgci'pitation at Bakco (Jinkcc
 

Pan Bva orationa~ P3rogi~itatiCon 	(mm)-

J - 157 142 147 149 -- 33.1 	 28,3 73.0 44.8 
92# -63.0-51-9 . .-0.0
F.40.... 160 155 138 .---	 i 

1 -- 195 142 176 171 52.0 58.9 22.9 44.6 
A -- 115 132 192 146 - 175.9 186.8 160.1 174.3 
M 104 95 214 I29 136 171,3 148.0 233.2 123,1 169.0 
J 94 106 153 134 122 161.8 70.0117.8 78.9 107.1 
J 96 174 117 120 127 50.3 168.5 86.5 96.0 100.3 
A 86 160 150 155 138 135.9 161.8 172.5 111.2 170.4 
8 137 104 121 - 121 153.8 55.1 121.1 - 110.0 

0 171 101 180 - 151 206,6 139,7 221,6 - 189,3 
N 151 112 145 - 136 14.2 72,5 188.2 - 125.0 
D 	 j ll _ 127 20.9 1 0.1jj = 	 ~I2.
 

- 1662 1121.7 1617.7 --- 1312.0Toar 	 - 1590 1137 

dble IV- 4
 
Air To rtuc 

A 43vow Avev Avor Avur Avcr 
Daily DI4 Avor 

fggnth Y.% _iax Daily 
Datly T ly Aver 
ra Xin at U 

Dily Daily Avcr 
Ma bIin q~ 

J 28.7 10.5 19*6 24.4 Wl.7 17.5 29.2 14.6 21.9 

' 
I 

29.4 
29.1 

11.3 
12.2 

20,3 
20,6 

24.2 
23.6 

10.8 
10.6 

17,5 
22.1 

29.9 
3v.7 

15.3 
16.4 

22.6 
23.,4 

A 
X 

29.8 
27.1 

12.8 
12.7 

21.3 
19.9 

22,.6 
23.7 

1I.5 
IU.8 

16.5 
17.2 

27.1 
z5.6 

16,8 
16.2 

21.9 
2,.9 

JT 25.5 12.4 19.0 21.2 11,1 16.1 24.8 15.7 20.3 
J 24.2 12.5 18.3 21.4 11.2 16.3 24,7 15.5 19.9 

A 
8 

24,4 
25.5 

12.5 
11.8 

18.5 
18.6 

20.6 
21.3 

10.9 
11.6 

15.7 
16.5 

24.5 
25.6 

15.4 
15.3 

19.9 
20.4' 

0 
N 

27,3 
27.7 

11.5 
10.7 

19,4 
19.2 

22.7 
25.9 

lu,7 
11.4 

16.7 
18.7 

25.6 
26.2 

158 20,7 
13.9 20.1 

0 28.1 10.4 19,.3 23,2 10.4 16.8 28.1 13,1 20.4 

INotoi 	 Air t. rstur'vj at lowor clovations In tho valloa vould 

bI hig r tbn thoo listad abovo. 

II I 	..L II... ..I" -I
 



publishod data of 4 dependabl# nature ure watoZ' fluctuations reportod 

for 141w Rudolf trom 1949 to 1953,11/ aood on those measured wator 
lovoe and moan lilo rainte.ll, a tentmtivo wator budgat analysis was 
Ppipazd-a nwi&ii tiou ofUt'magitude of oohtbutionto-tho­
lakez's volume by the Omo Rivor, its principal souroo. Thin analyois, 
shown in-Table IV-5, indicates a lowdflow of 190 oubic motors por 

second (oocuring.-in April) at the Omo mouth. ,This tiguro may bo high 

and subjot to somo, U.imitoi but in perhaps mora accurate than 
attempting a-bavin-vido, runoff analysis for such a large oatohmont 
arcoa, based on soattoz'od da~ta from atow rainfall stations. 

Synthoosod Proloot Area Olimate 

For theoo River Basin, data for sao runoff, river flows and 

* 

oteges, Godimont disoharge, and p'oundvntor aro not availablo with roo­
pact to either quantity or quality. .Thoro ingr'~at need for auch do. 
pendable-hydromot-rologioal data before detailed o oneoring ad Sao­

so-eo noslo plannin+g on pro ed$ as thou thesined average monthly 
rainfall probabilitios preclude ipoi4tara pvocuction without irri­

gation. 

tnfAj - Zero aeeno rainf l 'Cges viin the projeOt was 
The nerests tation' iwo Was 11mo 565)o f (Mflle2260) 1.51 (O 2316) 

And Lokitaung (tiM 535, InXonya). 
1hoaina o pattern has boon spthssiaod bad an known 

and Probabilities andd 4ustotd troweol tious 600 to 70 Weborn at 

.ttomo 

Valloy latitudo.f ?or computing yonsumptih o uaa and orrlation d­

version requiroonts, a total annual rainfall of 600 millineters Is 

assuedowith a monthly diatriutional pattern no hown inTabloe o-6y 

4t on 

- oo ionoraifall6 

Thenosoete~tononeeIC~ia ] J, 

Lon i~tnthol~o~nt 

), :o(D~ 2 ) N~t -,2316) 

.1, 

i 

"r enftt itxy of A uthopian Dolt#" 1971, Koiro . wiutsare 
University of QhioAgo lenoarob Paper So. 136. 

xV-6
 



Ta&blo XV- 5 
Omo atvowRuoft ­

P*lostof onTit Wt~r Love1 of Iacb JDuwolph, ) 

11949 2.17 2 .031* 1672 1.54 1.43 1.42 ,1*3 flay 2#20 2.30 2#42 
1950 2.40 2.26 2.11 1.97 1,88 1.74 1.84 2,10 2.28 2,53 2.61 2.50 

1.91 1.84 1.60 1.79 1.90 1,99 2.09 2.10 2,01951 2.41 2,07 1.99 
1952 1.85 1.84 1.97 1.82 1.70 1.82 1.69 1.84 2.00 2.19 2.24 2.32 
1953 2.19 2.09 1,79 1.67 1.56 1.47 1.39 1.41 1.4 1.53 1,53 1.47 

CAM~ --1 14121. WtS 
01 +.21 +.26 +31 +16 +.06 -. 02

1949 -. 14 -. 13 -0.-.18 -. 11 -.
+.25 +.06 -.11 -*091950 -.14 -. 15 -. 14 -,09 -,14 +.10 +.26 +.18 

07 -.16 +.19 +,11 *.09 +.10 +.01 -.10 -.151951 -. 34 -. 08 -. 06 -.
1952 -#01 +.13 -o15 -. 12 #.12 -.13 *,15 +,16 +19 +.05 +.18 -13 
1953 -,19 -.21 -. 12 -. 11 -.09 -.08 +,02 +,04 +,08 .00 -. 06 -. 14 
Avo*rso 1949 - 1952 (motors) 

-.02 -. 10 O, 0-. 16 -. 06 -.14 -.12 -.07 +.04 +.18 +.17 +021 +.07 
Avor~c 949-1952 (m 

+0 +180 +170 +210 +70 -20 -luA 0,00
-160 -60 -140 -120 -70 
As mcd rdln on lako (n) 

5 0 14 67 32"1P
20 10 39 61 37. 12 12 
Avowds evaporation and paroulation (iw) 

245 22r 230 2W0 218 271 245 230 3000269 250 308 264 
Ivaporotion loss rtnaf1l (mu) 

257 178 198 2692
208 218 245 218

24 240 269 203 208 


390 415 428 327 158 9B 269189 180 129 83 '136 240 
ono80 (auO (2) 

261 126 78 2149
71 144 103 66 110 198 318 331 343 

Omo rwioff In million oubio matore 

580 16,O/530 1080 770 490 830 1460 28) 2470 2560 1960 940 
Ono runoff tn oubio mutors por w~oond 

310 570 880 930 990 730 360 220 31,200 450 290 190 

(1) 	 Prom "Rooont History of an sthiopian DQ0"0 Btsor.
 
to Lak
(2) Omo'Rivcr is aonwwd to ortuibuto 64 of total runoff 

aWolf. 
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Table W- 6
 

Jgi ~ '29 ~ 4-4- I 
Fob 26 44.3 27.3 145 
mar 108 18.0 26.9 179 
Apr' 134 22.3 25.9 153 
may 70 11.7 25.9 143 
June 19 3.2 25.4 128 
July 29 4.8 25.2 133 
Aucg 13 2.2 24.8 145 
sep 8 1.4 25.0. 127 
Cot 44 7,4 26.3 159 
Nov 95 15's 25.8 143 

2600 100.0 26.0 1744
 

frbm %ananugl distribution ist Loki mStio
 
++,, .-+ , ,-++ ..~ i : , / - - , , + +- + ,.D-/.+ +....,<_,L ,,. 


,
,-' *< . '...',' + :-- l~ l l!,lIv '-".,l; e "+,:-,-+ -+ 	 •+
3fro Pen 	ovapowAtion at Isko,adjuste4 to 600-790a. elevation** 
''A -A + 	 '+ < ; ' , + ~ i i. i , - ' + + + :' + : •• ' 

This pattern iamntities the peak vet coacon from Warob through 

April wben 23-pezoont woiul ooour. 
it- in natO4.tbt, aooordiaae-to a 1968 NMfimp @aviwng uxisting 

WM proposed bydroloa and meteorology stations in the On* River BaIn, 
a third-'olse weather station ts proposed on tho Ciao 3IvIr Artho 

centrof the o.1..t.6 .tudy~irea. Ibis station, in addition-to 
seteooologioa1 WaoQrdinp, would also be mqippo4 with an automatic 
rivor level reooowdor, a bank operation cabloaw &M a stef 
rt iohoped that this station will be Installod aMn equipped prior to 
undertaking dotailod studies In this wra a tth data inprorotqal­
alto to feasibility grade anotlyses. 

Tomerswo- Projeot -tra temparaturcs hMvo beon oonstruot*4 

from moon montbly values reported from 14kitalma# VKals. and Pboloo, 
at-elovations 535% 565 sad 1280 mtors, rasootivoly. Monthly 

<7 	 anounts from these stations wore M4ts for.. moan anul of 2.*0 
to. atisty an 3lwationi-eng Ourve for the projoot' s assmed o*vA-u 
tion. Tbs synthesisod values a"e inolude4 on Table IV-6. 



_____ 

3me7~hL b*coarot staton~ vith a ocso Apan is hk@,.o 
-L=a60i' duo ,t the valley oeantori~t 2080 montors oevsntionsoetr sti ofI~M ,on. 

Manx Monthly vslvuestor over three )'Sare of r'ecord from this station 

hoave been used to construct monthly evisporntiontvlus considW@4___ 

valid tor the projoot aro. roe syntheols.4 au"umt shown on 

Table ZV-6 totial ,744 millimeters. Takine ovuporation at 70 po­
cent pan oeaporation, the mean annual amount vould be about 1,220 

The soilm In tho Ova Valleq, In p rtioulr tho lower 49114o1 

tans ad tho sd.valler plainoi have beon 4asaribed by ltsor as 

Vortioili, lte oontoxporasy soils ot the Uolta MaM loodplatus a t 

alluvipLwith weak diagnostic horlsone. Orguno mtter Is low, 

... relr' ooodn*g two po.ont. Soil propeortius aw dcminated by tho 

tyiOa l dop Oraukig traito thallow hbunfloation and l aitod 

#go rnS. .The floedod silts gonerally ae brown with poorly dofitnd 

A and B horisoms ot silty clay loss. The ot':uoture say be defined 
as mssivo, blook7 AMd Prismat1c with oco41AMitsl fine lisolitlo 
mottling In tho subsoil., Theno eolls are tnto Pporsod with basin 

deposits ad clay pluao of deop oraoking, &wk Bpay olayo with 

modete t tatunsn settling. . 

Itse md-valley plain soils found on the floor of the central 
baoin oemonly hiv impedd raiant after ranllp and deep crack­

ing patterns may develop during the drier parts ot the year a thb 

sto-table looro. Sam* dak cracking cl05 a of intrason. 
tyj %reusoroltota And wob wert solgi ahow ooniosablo vcaxition 

inreaponso to ft elv chances or srfeer dainsa. a, 
U enralt, the soils sar obaotrIzad by a high content of 

zPs idng latice 0oy with oraoks from on- to 25 oonti.uters vA 4 
that reo to tb middle of ay solum print. They are dsvolO *4 

from ontmowi lor Wito puent mterial darivedfomeither lio-.im 
stone, bernl Ipeous rooks or granite. 0liatio oonditV -no favor-

In# the forsation-of vortiools nry frotln.ut-h=J4 to arid but with 

sesontal souroes of water adequate to thomougly saturato the so1l, 
with oonsequsnt .welhin %n4 cloning of the#oreoks. The msivei 
moveeWnts within the Upper ntrAa limits the uO of these soils* 

3 - - + I• 

3 3... . + +CLY3 ': .. . 3 + , , . . . + ++ ++ . . .+ ++ ..+ + "NYvp

H

3"3 3.'-+ rq ++* + + +* ++ + + . ++m+ ' . .. ' "* + + ++ + +"++ +++++ .. . .++ + + + ++, + + + + + + + 'H+ +T+ +++ . .
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:A4lding foundations W b* .. onaslly br.+con, and reauoas Ow DO. 
i+t+a or Pon an cultvation mot b) ooWowithin 

limited poriods following softoning of the olays and before satura­
tion makes farmin operations difficult. -Thu structure oabo 

-r 


ma mA m zet 

zoulation 0o@iAlo u1 Conditions 

e0 aiLU - 13U population estimAt(/ (1974) for Oot. Awroar 
Are astolloa l *e 

2~ 2 

P1V0500 (1) 226,300 19.7 

()incluon 416.0o0 heotaros of govrnment oumed grissing lunds. 

The aerial inspection of the Ono Valley olearly showodthat 
ths population was concentrated in the northern hoighlnds of th ­
awrajao. T. actual astudy area apparoen to bo doserted and dzyat 
the tim of the ovorflights (July/Aaagiat, 1974). Wo villagos or 
grasing arc (active or abandoned) were vioiiil, from low altitulo 
obeervat tonc. 

1and T*=wZiMd Farm Sigo - Land tnuro 4t%from Omu Ooft 
Province are .avzi1abln at tho awraja level aml 49rve to indioato 
pramiliug oculitienh. The N ti"nl 0 plo Surveo (CO0, p68) 
report inolud'as the following sampling resutv for Gofa Awrajas 
There ar. spgrrxieatey 90,000 distinct cultivated fields In the 
awa ja. Some 38,500 hottuehelds are.,6timtod with 83 peroont, or 
32000,0 being farm families having on the avirage 3 fields each 
with-& combined total of slightly nor* than halt a hectaro in culti­
vrtiono It in estimated that 30 percent of the holdings arc farmed 
by owners ani 64 porcent by renter. with six parcent haying both 

mranted and wn ed portion,. 
Date publishad by the XJMAI' confira.that the entire mrsac 

under stnY lion vitbin a 3,744-square kilomater (374,OOUWheotro) 
bI cok of govornmit owned land presently without settlement, grants 
or ownerchip olain disputes,, 

ThoPO!2)1- According to usiar, the Qvo ha in Inhabited 
++ 4+'•ki ,l>0 

C by three+++.. +main triba groups. the Dasanechl Duan& and Murle. I'MoK , ~ m 
..... ~~ ~~.5'...~ l . .~ 5V . 

At"A Policy Ortuntod Otudy of lad Settlement,"l Vol* Up, M6h feoce 
Ztwatezr, MA&t 1969. 



:r-anroe , etimated ao about 8,0o0 People tow the lxes t dolt% 

tribul orelztion and are boooming somi-eao ntary, living pri­

marily. In villages near'Lake Rudolf. that vary In size from a feoJ 
hutis to nearly 4 hundred. Their economy is based on stockc ralaing 

tne in rema 1 to *al the-by - i m.o 4 anm4 -e c su. t oe4t % 

gourds and tobacco. Cultivation to limitod to small.idtly 41,n­

r
pase fields which are seasonally floo do by tho rm. They ely 

on crude forms of basoa-riculturo and do not actiooirritiou 
Millet$ the principal food, and other orops arc ammn upon roooocion 
of the flood watoro, and wature from resitlual moisturo held by tho 
clay sols, Rainfall-in too unreliable an4 too limited during thio 

dry season.tc bo of more them occasional valuo, Stock raising 
centers around Zobu-typo cattle, goats, shunp and a few camols. 

The Puma, also known by.marxy other namov, may number undor 

,000. They g v uimilar orope as the 3asoanooh on the delts allu­

vial flits, but koop no oattle in thin exroa. Thar livestock mao 

gasod over. wide area in both Kony.and lithiopi4-depending upon 

the riong conditione and avilable stock vutor, No estimatod hoerd 

eioes could be obts9.noa The Harla triben nno raise similar crops 

but, vith the oxnoption~oT a-fow domstic Anima., do not koup 
livestock. Thoy aro known to be hunters (primarily illegal elopbAnt 

hunters) d dopond-on hunting and fishing throtoghout the dolta 

for supplemental food# 

PUSUT OONMITIOJ8
 

Bxietinr Land Uggo
 

Tbe oelOe od brojot arat is, for all protioal puroso, 

barrenand dovoid of population. The land it opareoly oovoro4 with 

low thorn buhos.and drought roeietant suceulonts. Cattle aro. 

grazed by .emi-ntieaeherden, mainly from the Dlumo tribe, follow-

Ing the main rainy osaon when forae to available. 

Mastin. £EturaiWl and &4fntook Prductioni 

Aartalktual a1jUL - The aerial surveys of. the study 
area oboited oonolusively that prosent-asnirultural production is. 
nil. No signs ould be seen of abandonod fialda a&M prvotpi~ation 
to insuffietent for rain-fed apriculture. 

XV-li
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Liestoc Po!ciotjo , Tb. predmtnm 6 awas , in th aom 
are probably Thomoda, Unotexe and ynodon with an estimated orrp. 

int captaoity of woy 110 to 130 kilograms of liva eigbt poe Voro 
This stimat hoovor, dooe not reflct tho saonalostuo of 

o-the -hiah andoitmetliatolypastesso- -would-bo -highr -urin 
following the vet peason and greatly roduod in the drier months. 

In tho dry soeaon, water is available oly from te Omo River. 

Zobu-tyW o attle inth area re of small to m edium siso 

averaging 200 to 240 kilograms in the highlmudo and botween 240 to 
260-kilograma in the lowlands at maturity. Throughout the Ramer 
3ko and Oofa thra1a lowlands, migratory hovda aro graod by uio 

tribesmen whoon noo extends fr south into Konya and northward 
into the Denois Itiver bisin, whe, v higher rainfall providee more 
abundant.pistuo As a o i onsiderablo a=ir­onequeno thtoro 

tion aooor41ng to season. suply btIe critioalthe ottor oomn at 

places during the dry so~son and some oattlo ara watered only 'w'ory 
second or third day. 

The totn.cttlo population for-o yu t roportdOon, Province i 
to be sli#W~y over 300,000 heAd. I owovary ailvoral suaosesiva 
rear of, oe than average rainfall MhY probably reduod this 
number considerably.
 

it has boon impraotital to estinmate th' value of ivestock off­
take whichcould bo a s pedoto the poriodic -raslN time,of liv.. 
stock wpthindlso oleted project &res Thus, the value of existing 
livestock produotion istaken to be nil. 

Livetock Dipoasop and Voterinaxrv Sorvin - The following 
diosae are knowni to exist in OeA Oof'a Provinces Trypanosont,%els, 
Rinderpeot, ON,, PIE), Bluokleo Anthrax, Livorflukesp Solminth 
parasites of the digestive traot and external pmarites (ticics,. 
losobes, *to.)& Brucollosiu, Pasteurelloslo, Tuberculosis, Piro-
Plasmosie, Anaplaamouis, fleartwator and Rabies probablyr occur but 
have not yet been Confirmcd. 

iTbs Veterinary Sorvicou Division of tho NDA maintAfts a woll 
equipped veterinary clini in Arba Minob atffcd by a veterwawi 
owe animal health assistant %nd three vaccinators* In 4aidtion, 



there are two a~nimal health sguistants and foup to nix voooinatosw 
in oaob avraja whore imieroocopes and staina for dispntio pur. 
Ponca are present* The %nimalheelth contor and laboratory noarost 
,.tho pro~at arOAsAOAt aska, -4bout.60 lWOtMO wy~'--. ' 

Thu JP-l 5indaorpoat Qontrol Program hau boon active Si tho 
Provinoo or 	 4,.arondtho post two this diotana Is noering cotrol 

status. 

- * - Human Trypanosonlasis pobably oxito but has 
not boon positively oonfirmed. Malaria is ondomio and the inod-. 
denoo to oxtromely high in tha lower plains nor Lako Rudolf. No 
data han boon obtainod oonoorning the location of ebalth olinios 

nOar 	tho projoot amea, but iti likely that the cloveat available 
orvicoo ar at hko. 

Wxgt1bw R22d Aooess -,-There isat prooont no road &ccas to 
tho project ar a. A track of oarts oxints botweOn ami and Disko 
which orososs the area, but Which Is praotically.indistinplshablo 
from the air, Thor are no bridges across tho lover Ono River 
and it is oxtrom4ly doubtful that the rivor could bo forded any­
where alone tho southern portion oven in tho driest monthn. Nloa 
can bo reached in tho dry season via an ortromoly difficult tradk 
loading south troe Nisan.Tofaril.an an Indistinot trail oonnoots 
Bko with &rba Minch throudh Oldolo. Liveatook trails loa north­
ward tromx.Lkn Rudolf into rasing aross algtho western bank. 
of tho Oto but are los wall defined on the proacot's oaston bem*. 

The futuro construction progras of IVA and prelialury heoduloo 
have boon dnoussed inPart I ot this report and will not be ro­
peatod hre, 

g Sohodulod airline eorvico 

ulki " ko are thrio vokly via SthiopiAn Air tknori,
 

Other 	5ox oar- to Arba ginoh, 
aM available 

and Kji Is sorved twice %wok. Thoro iro umerous small lauding 
strips in the provinoog sany of thn 4t various mis ton stations 
ad large private fus, whicht ca acotabtota smll aircraft, 

* 	 Postalo telegraph and telephane sorvleea aro available at Bako 
and at ether centors In the province. 

-4' ..£ . .4 	 z v ..s ' 

http:Nisan.Tofaril.an
http:4bout.60


Aarioultual Kad~ko. - Al. l1.dvlope4 market exists in~ Arba 
Mincoh which inolude. ooveal-reta1.l morohants with oatablisho.t 
trades and .4aly operated open air morkcot. BSmallr marktot na 
found In Jako, Oarduala and.P~tlkip narw to tho project arma. 
Once the projeot aro is connotod by all wathor road to Lrbn 
Kinoh, via Bako end Crdula, all surplus produts would flow 
along this routo. Oomu Oofa Io a food.importing,province and tho 
yiolds from 2p0OO irrigatod hootaro of lwM along the Ono 
River could CaIly Wk up the oxsting dafloit and provdou.ur­

pluses for shirmont to Addle Ababa abroad extent of theend b.Io 

effeotive mark)t domnd ovnot be quantiflad without Pt dotatlod 
survey of tho aa during foasibility !nvuotiCtJon4. 

Livootook Markott .,Thoro rao llknow. rttlo markoto in 
Oamu Go Prowinov, The ono nomrost to tho projoot aroa i at 
hLko whioh oadlon from 500 to (00 ahiIAlo ppr yosr, ill for 

slaughter, Some oattlo from Hamer Bako and Oofa Awrajs oar(mawr­
keted nt Otolo, but t04 nst mwjority %ro sold irt,enyns Sudan 

where mmny of thbeherds aro pasturod durin th dry saons. Tho 

avorago prices. for osttlo quoted in the provno are NS120 te. 

B$140 for & good quality slahutor antmal, 3*60 to Mr., for low 
quality, %nd %rovnd 361 0 to 19140 for dr'ft %nd broodinr stock, 

One of tho primary objeotiveo of d0volomrnt would bo tho 

settlement of ludigoioun people into a ptt.ra ol productivO a4ri-. 

oultur-l end poiotbly ivestook oporetia-vt onbinod with tho Intro­

duction of faror from the noarby highlanO orffre droght 

striokon aroas. The 5%0OOO hootwso selooto-for %ppraisal.vould 

be-divided Int 25,000 hootgro of firlm.nI s on. the more produotivu 

soil*e d preeibly 25OOO hooterom of controlled griting on 2Ans 

of lover potontaity. 

As ratnfall Is insuffilnt to meet ov.%potranepirat ton rpiquro­
meats, oven In tho prinoipal. wet ooason, LAgtlanmd druinag 
facilities would be roquirads Thuas, two or more crops par year ould2 

http:firlm.nI
http:provdou.ur


Itis provinionally pleuniod to provido irrigstion water by 
pumping from wwos%4&te4 Ono JRivor faor It ito ossontial that 
th- Propos4-giing- tation -in-the o-MO4o0t -r* -b. opr­
tive for a'sufficitnt timo prior to Imp1(ontr-tion to soowialato 
acourato ~lox flow data. Bhouild such 4sta itviioato. that low 

nowowuld-- insufficient for dry smo riain trg, 

sitos in saoral Onmo tzributarion thould bo invostioated. 
Ar. intorn~l foodor rotad notwork woult bo 4onatruo ted to 41l 

athor standard to providu tho arox with convonient %aoua to 
thce proposod IRA hlboy improvomants, linking the area to thf* 
avraja and provincial capitals, (other roquirod infwatruoti 
v*Qd Iinolud.. ?t 4omontration wnd seed multiplication~ farm, 
Yotorinary and ozzonuion sez'vioos, a=d th- nrcossWy commnity 
and public sorvloag. 

* A pritziry o~jootivo In %devolopment uoolwoo shtwud ba th. 
conservation tnd, whore possible, the imvrov wtnt of the environ.. 
Pont witbin sho po~eot %rea. While tho V60100 of theolno pro"' 
4oi %r*%oavmibo olterod by irriptod Walulture, and possibly 
livestock devalopmont, tha '.ltoratlons in 44wrP1 instances would 
be for tho bottiro 

Cro~iM- in 1'rgt 1t, 
mnial arosicn hIs been aat*u1tod to rvn from 40~ to' 20 -tont Pw 
aquaro-kilowotirs Oonaiderlng the Contlo islop: of. the terrain CO 
tho project, It to unlikeoly tht the awnwol aoil loss In this 4ra 
would greatly tsxood~tho minimum (40 tons p-,r squarekilonotoz.)o 

7mplemiontition of an irrigation ant!i ap project would 
aarvo to roftaoo erosion In the villoe. Aoa4wVays Irriation 

Sgi At smentlon*4 the soil loam from 

would conrol logi surrqoe runoff and gfM.'tivo o*Wwol 4l1 vat~rs 
ltt the (001) Iivars. Oontrollod Crising in fo livoetook &roA 
would a2 3ev for, a ove, of paretmial Cr4@;,o to provide i wnaur4 
of oeosion control@. 

A 

FO~1MA%0Ufztion - 11,9 pweuintly farlontol atrip almj tht. 
Rim w11"rvm be left iii 4n undtstuW'o saM.. The wmstorit 



boundary of tbb rOJO'Ot2 rould be loca~ted about a Icilomaor landvard 
fnr-Tootooontrol,, Tho soattorod low bralt fn shrubs vouldlbo 
XROvod-from -thlo pro oot-duing tho Tactip;lf 1vgrardoto 

Bovevor, on omoh of tho 2,50 oxon faran, on hcotaro hue bccn sot 
asido for roosdonoo and othor farm struoturco, homo gardonss,5 and 
tho ostablishmont of a small voodlot or forootcd arca...ood Ia con­
mmod daily ta it Is the prinoipal matorial uvd,for oooking fires. 
Without voodlotsp tho tare families would quickly consume tho rmain­
ing trooe on th) projoot and thon sok titular In the rivortno forost 
and tho oscarpmont to the oast of tho uromo thus bstoning tho 
destruction of tho.roemnants of natural roriats and greatly insrair­

in# the rats of orosion. 

Quick-groving troo soodlings, eOpooillly tall otrslght sapoion 
which would not harbor ?ootso iton, oould ba providod osch family 
through tho vztonsion sarvioos inoludod in tho projeot's budg t.. In 
addition to.firovood, such troes would be a-souroo of buildirky polse 
and fonoo posts. Fruit troon, such as mango v, avoosdoa, citrus 
and pspaa vould-provido thu farm ftamily with supplontal food 
and.a more nutritious diet. The balnoo of forast oonsorvation thus 
favors tho ostablisUmant of th projost. 

Vildliito.OonoM-tU ti - As mntlono4 ItPart To itIs impoooiblo 
to eradicate or offootively maintain low inidonoor ltvuotooko 
diooao unloas wld animals *an be provontcd from ontoring, tko aroa. 
It io likely that tho construction of di4cops tho orxovation of OenAs 
And drainig ditohos, and tho incrosso of population would Pm "ts 
a partial barrior to the intrusion of oo= vilA anial spootco, How­
ovorg tho availability ef vntor throughout.htV yvar, ovwr 4ll of tho 
projoot, would attraet others. Noaquroo woti. have to be idoptod 
to oliminato or raduuo tho risks of infact t wildlito Invading tI;, 
deovlopod ara. W
 

JtI t notod that thd Vildlifo OCnaorvtmtmi C'CUnisation
 
Proposed a tlldlitf ronorv from theo(* Ittver ostwardo into th
 

!4 



hilly lend. Uhila the wany species of wildlifu, ostetd In thAi' 
itoa should to protactod, it, ts bellovod tha~t uch ca*1 bo nooam­
plishod by deaaroatinj and controllingj imunh anmllr arcs In tho 
On* Ritver viot~nity. Thi arose notod abevO comprivo almost %Ill of
 
the prime irripablo 1snre 1~alonq the love: rivor resobos which will
 
bonoedad In thft futire %ofoodsa grow tng nmt tonotl population, 
provide #ottlo'"cnt %remsp ".nd possibly prodtwo export crops to
 
*sx'n foreign oxahinga. 

The tat4ey is to cattle 2,#500 fauiiton on irrigatod riwa­
beoter*oexn-povorod !4rn writs. Uwery atfort mast Initially bt; 
mde to Induo th# soaS'nowidio trlbon-who consider the outir,: 
lower Orn* Rive~r plains a tribal %nd *oamuri torritory to uoopt
 
settled ariquturo., It thua' caut bo aottU* Into the tarixing 
units, they should be convinced to pastur. thijir livesotcok within
 
the M~UM0 hotar-o controlledgrasing srvA prjovided they socopt 
tho conditions ot control imponed,
 

Other ftmilias would 5priuarily he drsavc Cron tho ovarcrowto1. 
bhluad arw&s of Gu 0ofa Provincog but aoul~l also bo parttinlly 
recruttd fto* tho 4rou,~ht otricktn nxrot*o ir. th-4 comutry. In 
PtditiOn t't tiw 2#%C settlasont units, uv iionil fPuullon 
would bo p atntnly (41?'0o@d en the Vir~jcr trtujtor faro boltW 

It to oatiwnti thtt In ()effs Avr%4% alen.i there 4r# am* l1O,(( 
families Pirt#tly cooupylu loms thftn Ue4 1. -t-,,ro of cultivAt1.4 
rented lend, thit ooul4 provide tho bulk mf r~v sottlers fry amving 
families4 fron thV ncftrbr uplrod pleteuo, ~wlbenefits ooiulA b 
r~filisods R4olic mosta would bo siidnt1--' uid th# ros#~llnr 
fa units in tWh lighlqnds could be iivr4 to a more, profttittl 

Tto prisont omuit ion of the propotsi btustlotfrice to ponQ r 
subsietonao furming end nomdic XIwt" ok r~ininge On tho 
aboUt One k11klt Or thoir OUltIVated fleWd nri plrAntod with taifrc iu 
tho balonus wt% to-fir ,erra bArley %0A lrfnv The yields %r~ 
mainly used ror ho conwmption with onlyotijim" mounts ApItl It 
low harvest tieric' s onC0 jAtrkot# for i-Avh nsede.lV41 

1W110
 



-BDsood on%knowen soilsinformation, topoeltphig msjpal 4orim 
phatogzraph a n4 Noii ~~~a~f~~h. U06te.,~w 
tontittivoly OFAOOU'1od 4o to oepmbility* Th.o most proinstlh , 5,(.'C
of the 50#000 hootmros soe.ctod for this otuy vould be utilA%44 
for *ettlo4' I~tod agriculture 4ovalopecntg 

class r 1ir4, oinnot b,* ldentif W4 withiout more det,411A. att-­
dies, 1Tho tontitivo diatribution or 1=n4 In tho othor vrlibl-4 
gorloo is 44~folowu, 

Olas. 11 - 8,790 hoot~no or 35 poroont 
01%ou TX! - ,2#,50U botZ,4~- 5( poroant 
wiik*w TV - )j750 hQotnriu or 15 poroon't 

21-442 ?Jiind. no roughly botv4.on 'l4 '.6Ou4 55J n, '.ro 
are Vortlgrnl, with ot wolatbo MOWh po-nt-z or o1ti in4j owvts 
frot qutarnery 4nd nor* r1wont tslluvi thmu lM40 tt highlr olv 
Ystion-mytfron thorivrsr 
 Tha~y aris uiquol oultod for % vlkt 
rtngo of arope if Irrigistod, but tro pvfw.ntle licitod Uy tpoor ~wr­
fae dralnig. roaulting-frot periodic vit rloi ngo ?h'u.y him,
etrmoturtil Urfoto amv to Vortisols but Luvor* th~n thol 
floodad doltelo 1hwh 'nt lovvr olovitionas 

7Thaso len4v 4ciu support tho aultiv~tion or Paporior quilty
Virgin1iatypo tobecoo., gtwdon Vtgat~bV, cotton, "%onap VrcvMd. 
nt*i (Poenute),4 vol1 40 00rO4ls.
 

Plans len TV~a %tf1 ourL kwp .. intorsoris4A botonn ?ibrn$ 
6WAndW 700 owV'ra 0levinttIn lntarovi'v t.rrioes vhieit rougily
pinr~l1ol tho rivr nt distiwoo vinrying trev fiw' to 1(0 kl1(^ticca,
Atye are aopimi In ttixtue %WtjructurottWt dirStor priou-Ily In,
topogrnmphia 11ktitiona !An d 4olot,.nt coptas Cio& II lan4aw va 

requtwo 1UvOl~np Orr 1rrtjv.iofj hovwvorpact tho clnoly tuoolatod 
MUD~ 1Y UMPi hv4 looaiiig alepes, #=It it:411o end, brokq,, * 
onpIby Woth vrt not sovorN onotagh to b* tv j'Aw4itrvi ro, Ola II?

* lentwd., so Sty We 4Mvoop(O to ptrt of thv t I''0~*#*o1:,r4op
If 1evo1)odj ioA prov14od v114 40p*Ond it~ rri$A.tfon# could prpv;o
1"S ateplo0 ctton end 4 wtde varloty fr ' 1 Including VIC,~ 
uil mor~gt~tw 44ts, "Mot WA, #on%"*t 

TV. 18 

4 
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aMa27sis With tho .other throo PrOcOatc, a $1,uplified patto'rn of 
oropa h~a boo~n 4vraumod for tho outiro projoat area which onnaidorn 

.0 vailability ofC irrigption for-suaitaizri4 toublo cropping. 
The %dopted pato.rln for both tho fiv1wan 250)-hootaro modol
 
11=89, during thti vot atAd ry esonot ar4~alwn in Table MV-7,
 

Tbo IV-7 
C~ropping Pterns . (OmoP'1jini 

Model Pivo-Uoot aro U0,101 250- HUotar 
Oxen hrmsTrr~otor Parms 

PAISO 2
Sorchwa 2 250 

cotton 2 250 

Pavjl sarau Ijt 

~ P 

ditroot pawA*-Or?5 'ldopto4 fer finuacial i'ntlys.o of tho snallor
 

R1,01,~~ ~~ Lp-!re 'N400~Tblo TV-O givas the bAalo 

Oxen fsz~ls. YUV149 Seobiava to bo oonwrvativo unit omsI,r
 
the O'lPfablity Ct 
 the tuoiI, fetvrablo ol1uatic conditions, thu 
Availability.,t inpiuts #&nd thu ability of th's proapootivo tiarrm 
Yields wre somutfit highecr thin war;.Usad for tho GambolrA Pro4cot 
(Part 11) to &*0owat for tho offoct of )iw~r puriontego of oJlaa
 
ooer to tha One 
 %%rea. Prics ued woro Olaousad in Part I of this 

Tte o0tizAt~l indirect 00op' also utiltrid In computing

thefi@ai inklyaio of the modol forim unitt1 frv given in Tabla
 

Nodl 2Om.cparer't~tr ra.- TW.TV-IL# ci'ecu tho bni 
direct Piramotorn usod for crops on tho larg#)r Podal 25O-hrbc tI 
tractor Waem unite# Cropping pattorno hav. bon-n simplified to 
show barde*Wt-Is~ot4*i sorghum In tho vat Owtoeond cotton In ttvi 



Tablo IV.0 

- B~ci Djirqo' Parnmfei~o Copo on 5 )!.otare Oxon Frrme 
Omo Projeot - Irripatod 

Item Unit" Wl 090 
Mize Sorghum Pulvee 

r 0: 
Cotton Sorghum 

Roturps 

Yiell qq/ha 32 28 16 19 28 
Pricoe RI/qq 12 1t 20 55 14 
Sale. R$/ha 384 392 320 1045 392 

Direot Inputs 

Seed and Soded /ha !1 6 26 18 6 
Tr atment 

'ortiliter S/bn 32 23 - 77 23 
Inseotiotde St/hn 32 32 32 so 32 

Total M$/h 75 61 58 187 61 

Labor hre/in 785 665 560 850 690 
Oxen hroA/h, 90 90 90 90 90 

IV-20L 



.~ 1Table IV 

• e ba n  ~a 444~r~o 

01*0 Pro3,ot mIrrigsted44 

44 

Item xoRA)s(Rs) Annual -

*Homo 

Oxenn intonaao: (1ntmo (0) 
Goat, Shepptc - 8o hn () 

lRepairo and Munntenance.4 
L'.nd Tax 
Pushly cash expenses (2) 
Hired labor (3) 

Connumption - Knit* (4) 
Homo Consumption - Sorghum (5) 
Homo Consumption - Pulseon (6) 

4 
2 

9. 
240 

125 
84 
42 
20 

. .. 

-

' 

Total 

(1) minoralov Tiok 'ontrol nnd modtiol 

(2) osumen fmily ot iz 

(3) ioues 1000 hours AnnuAlly 

(4) 7 quintqls 0 3112 per quintAl 
(5) 3 quintAln 0 3314 por quinthl 
(6) 1 quintnl 0 7-120 per quintal 

A 

M-21 
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~~i~~iIi a -noeret on 250 Ueotex* 'frACtor ftrmsa . -tor Crops 

Omo,Projoat Irigated,
 

It. Units et eam1M1XSorghum "t Cotton 

oo ,-l$ha4e13 - -A 

Rtturn4 

Yield qq/ha 
PriatBSq 

SalesUS/h 

32 

14 
4451430 

26 

5, 

* Direct inputs 

Prharvot 

ubohine 

Labor 

seed & c3oed 
Trontmont 

Fortili~ter 
Food-litor 
Insecticide 

Subtotal 

3t/hI 

£8/hR 

E8/hiu 

H$/he 
3$/hii 
31/ha 

11 

35 

6 
23 
4 

111 

16 

40 

24 
77 
6 
8 

243 TA 

Harvent 
MAchine 

Lnbor 
Mterinlo 

MI/qq 

HS/qq 

3S/qq 

0,20 
1.50 
1A22 

0.30 
5.20 

1.42 
Subtotal 
Subtotal 

£8/qq 
38/hA 

3.6o 
115 

6.90 
179 

Total 35/ha 226 422 

Iv2
 



7V* 4;4 
,, 44_' 

dry' season under. idto&. -Po@. .- h.......io.ds .
 

oxen fa s.oo 
ThO *timoato ndiobt oosts w otor tho 2 ool traotor-hootre, 

farmooae Si o in VTabl W-12. 

ARDlo V 11 

o Uldiot osts tfor Ndol20-Boota lTacxoor Fare b 
r-o, Project 

rtom lnnwg Qoots (in) 

Salarion 3,ic0o 
Ropairs and Xmantonamoo (buildingn) 700 
General Transprtation 700 
Mngamant - Imputed 4,200 
Land Tax 5 

Tot& 9,200 

p"anoia.. of Modal ..w. 

Cash flow propoottono wore workod out for the modal farma basod 
on tho cost and revenuo dnita derivad In tho preceding psragrapbc 
and on invootmant oxpenditui'os presented haoinbelow.. 

)(2101 -PIX2-82eotare Uag Parm - 'Tho invoutment ind reploouont 
schedule adopth.d for the fiwe-heotar oxn farm is givan in~ Tablo 
1,-la. 

Tho oash flow iinalysis Inpresontod In Tables M13l) Loan ropy m
 
mont (at 12 poront intorost) waosesumed ovor itperiod. offoryo 
with a ono-.Yo*ar po1.4ia. interst for pro4 wtion ....,paoe Short tow, 
loans wirn assumed at 14 percent, Buildup to full production win 
tekon~to bo five rears.. Wt.r chares wor drived trom amortisa. 
tion of-capital costs for water control facilities and-tho, atunual 
operation and meintonmnce costs thereof (nao the section, TiZ'rov­
struotural D~oomn l) Agicltra inc m t ig wwu~& 00 

teoiiai ruporial Dtioia 0ovrnon TuScedl (opiQuots, 27th year# No# 4t Wevesrber 23, 1967)6 
T'h resulting cksh flOW9 oene with comaidorablo, water chareon, 

iU i'aieOf L viable min-tarn operations 

rl aw 
&/Vm2) 
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Modl mU&.ot.jg Awaoto~' Par Tho 1iostmlt and roplao#.. 
,montsobodul. astiomhd f.or model 250-tin 

iv oni Tabilo-V-14. It 
 wso assumed that 70'perent of the ini­

tial outlays would Obo at 12 poroontintwood interest,* 
Th. cash flow onalysis is proented in Tablh Io-lo. Loin 

repQanft (at 12 percent intorest) was annumal over th~ree yan 
with no pace period* Short tom intoroot for prodution and 
haest loans was assumed at 24 percent*?Bnilup to full produo­
tion was t kon to befou.yoaps, Wtor ohmorao and income tAz 
were derived as attod 4bovo for the axon farm.
 

The resulting cash flo is indiativho of a vary viable
 
omeroi,1 operration.
 

LIVISTCK DWVZWOPNU PLAN 

The viability and economi foosibility of-& livestock opor­
tion is depandont upon tho idontiication,of ocnatraint and tho 
possibility of minimizing their affects*. 

Tho principlo constraints to livostock production in th') 0ao 
project area ares 

-livastock diseasos, particularly TI'ypsnosoisisvhioh. 
hampers any serious attempts to-dovalop % livactock pro­
joot 1zr the southwest lowland (otlxir.viral, bactorial 
And parasitic disoasos, unless controld will also limit 
livestock produotion); 

-oritlokl shortage of water during the dry soasong 
-lack of An oxisting cattle market in the immediate aroat 
-a low Population of cattle in tho itmmediate, area; 
-an a~lmost complete lack of infrastiucturn (roads, etc.)1 

- Use of non-gelcotive brooding practics; 
- lack of an extension and oduestion pro-:ra; and 

-a l0ow, MIMIl 0eAryng capacity on tho graing ares. 
P@ontials for davolopment of a livostock propa ares 

- population of nomadic toraliets that might be induced 
40 oattloe tvan the opprtunity and if disease constraints 
ea minixtisod and water supply In asurod; 

-although not the usual type in the aruan cattle of th!. 

http:mU&.ot.jg
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T~oo-0h2 3v80 3*03U; 
:_ widolovo1 -1502 13.6 

Ite No Life Ycar Year Y11 Year 17 A ' i 

3.3-- 13.6--. :'.
D - ' 8. , , -- -


Spae 2 8 61.0 6,06.
 

:Wn a davalopoant 2*.5 .r
 
3" ouul "-'
1....8. 

- .,,: I 
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~Xadaio prooat ur otolnu tMos iti teupe 2 cn
 

notaro T h Al~o a n nrdi moctr av agaaoa no well soa4ay d a--omAa -a-a­-a 
2
 

propttrtiie withi 50f otntr of athe oua co Ya Humic~ n ba a ala .a 

=bi
do ana ponoa hn 3ottmt aoiothihi;hio 


b@o witi.ahwaomcma )1color hos thi kwhn2ptot~matovu 

ha crmi af.AA~ onnt.4S n t .. A lort ,*n pocotthou 

proptut vtht i0 contio miof oth@l iao abs
thor *rand 

4o hosesa ubc vitturiion wto thn 5ontmt1,s; 0 orctha 
whorinoai hrvo 4arling.th-koe oftie throughtho ahr,rivo ot 

A hansdions ofsunari~ls undt i~ltiaiows:eeuo4rn 
toubi) ooilsruopr sficey.o~ogta hehrini 

7 ful.%tig - Tbhuv prore hnro When ,. Vdry; o L 
2)njof'Koaovince oh-MaDed'los t.4Authn 34 whensaur 9 ove 

of thio~ thA It , tcatmAt4)t a-nI~ ,sa4turai f Arn prot. 

umbrcoato fgob
ry.ifatrs
The r fttsln­

population from whch prandi tottencnsl y mnTu
 

oftvrityofKfa Provbitnce lninfo vroft,1 highZlandb nrofno.
 

Sthe aRonault thwNtinestimTed popuai'o ~tpho Rthvri of 

hOnspdlo 2uvy 1404P C
 



suroundingthowillo~h ~~ dvenfrom tho.-,,I~ L __ov_ 

Toots* i@son a mnl#%rial mosquitos. By aoriol inepooizon, ii can
 
bo dotermi6.ed thst, with the oxdoption or tworgearotrmo, the ontire.
 
projoct iron is dovoid at signs of habitation. Ina Ph-u 11
 
*tudyt the legAl stntus or thoso *nrmn would be dotermitned and
 
thay could bo incorporntud into project planning and 4csistad, am
 
rquirodp to rench fuall productivity in order to servo mesan early
 
demonstration of the arr' potentipl.
 

Thore Are no villA4;os, achoolo or other inrnrau~
 
facilities in tho vrlloy. Dovolopmcnt ple-ne would provido for public
 
vervices during the project Impleiauntction osgo.
 

Luand Tgnure - C30 datitl inro W ilablo nit the awrnjn level mly, 
but are indiofftive,of provailing farm p~'tterns surrounding the vnlloye
 

FArm, Haotiroo In Avurnw; 1,±) 
A.wrAo FamILes Cultivationd74MUW et ztiroolf/Trily 
JDuno 30de62V 52,000 0.69 2,5 
Linu 7830000 0.90 2.5 

; , D * ,.,:: : : :, /':. / ,; L ,E;. :::' - ,A
n I -a 	 C :::
L , ), , 	 o: : , :-: .,. .: .% .
 
' ) !! : ,: : !: - ;i - -: :' :/ - -:; - ? . :L ":i ' : : : ; ,i: (- ;d::i '_ . ­

-	 Thai app1ornt ov4,rcrowding would bo awer Acuto if it could hive 
,) : : ;i * / 7,;:.0; 1,A,:: ~. >: ..7 . : - 4-,; i ' !i .:: 

4-
boun,broken down furthr to shou thoo sAreos, within orch ftVr 'Jas 
which were sp~rocolyp or not at All, jopulat~od. 

WA tenAncy pi~ttp~rns for th'i twi awrsJnottaro tumnarizad 'is 
tc4 lowass 

ATrpnd TonurZ Own LMjxRoni 	 L
 

Duna,Bedolo 25 7) 2 
LIMia 3E, 59 3 

As nontioned earli-or, thr v,;ley itsolf io prrottonlly devoid 
if habitfttion. 'ehe MW~ ontiaar~t that thoro aro 26,6W0 hootsir.0s 
of government land in the srea adjacont to thu edl-.j road 

* 	 and aome 500 heotnrus Paitt,,,rvd upatraew. lievovor; xinco th& 
* 	 balance, of tho nreat is unoccupied aNO no Osx rovcinui,:o ho've ovor.
 

boun reolo~d therefroa, thora Arp no valid priva owvrohip
 

j/"#Atinal Saple Siwvvy", 080# rcvised 1970, 
9,; 

http:hootsir.0s
http:dotermi6.ed


Th4 annUal Malatena. cost of the above vea netverk Jo oot,-


Water Control ?goiitoo 

In order to implement & two (or~mmro) crop dovelopent, irri'. 
8tiOn, drainagoo and flood provontion faoilitioc would be roquirod. 
Proliminarfy scha tic layouts of thoso follition aro shovr on 
Figuro IV-i, following pago I-1, 

It Is envisagod that tho irrigation wato' supply would be pro­
vided by a ultiple-unit pumping plant lifting water from tho On* 
River into a gravity irrigation oanal oyaton. 

Drainago cnas would flow by pavi ty into tho several urnt)r 
oourson within tho projoct aroa thono. through control struoturps 
in the flood prevention diko bacok into the Ono-Rivr. 

Overbank flooding would bo provented by conotructing a low 
dike along tho Ono River (bohind. the rivurino forost), thonoa' 
inland to p ound lying above flood level. 

TwiaUrtion VAtr Roautromento - Tho oonsumptivo usn of.thU 
various cros weore estimated by the Bleioy-Criddle m thod, nmoitiod 
to fit the olimatio oonditiono-of the aroA, 

Th amount of prooipitation that to offootivo for irriantod 
crop was estimated on the basis of a method prosntod in "Tvohni­
ol Rlease No. 21" of the Soil Conservation Sarvioe (805) of tho 
United Statoo Department of Agriculture (UPDA)l 1964, 

The net IrrIgation *mount* at the fial have not boon md4 fic4 
by water roquirowents that sty be requirod ror tillage and coodin 
and by ohange in ooil moisture at the bo4;ir 1 n, during, W, at 
tbo end of cropping voseonso 

For purposes of this pro-foselbility otuAy, overall Irrilptico 
oticienois have boon taken coneorvativoly 4o 4i percent for dl 
crops. 

The diversion roquiromets tt tbo puapl j plant, in litorn 
or soond per hootro for tho individu4l oropp are umerisod in 

?sbla IV-i?. 

M-3 



Table TV- 17
 
~T77 
 (n MonthlyrrIiiaton Rei~utaonto tit Pumping Plant
 

January1.32 

NIarch U.27
 
April 0.00 

0.48 0.26 
June 1.14 1.97 
July 3.25 1.22 
Auguat 1.14 0,.37 

Septomwbe 0.10 0.48 0.48 
Octbbor 0410 1,46 
Vovonber, 0.33 0.80 M.3 
December 1.33 0.103
 

W'i 
 the b4*4o~of the unit Ir'rigation.r(5q1iresontonuawris1c4 lu 
Table VY-17 wd tho cropping.patterns 4iwoizuo~In a pravlotti wi 
the overl, pro4oot irziption,wstor requirow~nts war* ottLnt 
%re swailsodi i tble TY-lO. 

At,- T~o-ostlutso4 ordar.oC'e 4:4tu49 Cato ojf
wator control faolitoes f'or the OsabolmIirriantod agr~cultu. a :o 
Jo.e* are sumartuSd ir, NibO* ZVm14,1 

Tv. 33A
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-. :- Table IV -9,­

ostoiin=o- p,5o. - ,ontroloat Waor 
Oo Project 
-Irrigtd(huadH
 

.4- -1 12 3 4 Total 
Pre-Qonstruotion 810 --- 810 

Pudping Plant - 2,140 2,150 2,150 2,150 8090 
Main Canal - 1,440 l,690 980 980 5,000 
Lateral Canals ­ 3,750 4500 5,250 4,90 18,400
 
Distribution Systom 
 - 5p250 6,750 7,500 7,000 27,000 
Drainage System 3050 6,350- 6,300 6,300 22,700 
Flood.Prevention Dike - 6,800 -- - 6,800 
Control Struoturos - 1,500 3,300 2,150 2,050 9,000 
Land Dovelopment - 1,370 1,350 1,670 2,310 6,700
 

Totals 
 810 26,000 26,000 26,000 26,190 105,000
 

The order-of-magnitude annual operation and maintonanoo oosts
 
for the oomploet water control system wero oatimatod at roughly
 
M 3,240,000. ... -

To provido provisional figures for water oharges in tho modol
 
farm cash flow analysee, presented earlior in this part, tho.totol
 
order-of-magnitudo capital coat was amortiocC 
ovor a period of 40
 
years at 3 peroent intorest. The resultant ,nnual amount wau
 
E8 4,917,000. 
Adding the annual operation ruid maintonanoo oosta to
 
this amount and dividing by tho total oulttvatod area (22,500 hoo­
taroes) reaultod in a provisional water ohom( o of ES 363 per irri­

gatod heotaro,
 

PRELIMIARY OCNOMIO ANALYBIS 

4oonomto 
 Costa 
 .
 

. To dotormine the ordor-of-magnitude oconomio ooatm-of tho Omo
 

Projoot, the mothodology described in Part I of this raport ia
 
applied to the capital and recurring contooatimatod for roads; water 
control facilitios; and fwu'm investmont conas inthin pu~t# and 
ft m~apping and surveysal redit, marketing and atoragol robottlomont 

M33. 



allowannes; and management, testing~and oxtennion sorvioes, pro,~­
...sented in.Part Is,The resulting economic op(t stream over a 20­

year eroofalyii gvnn aloIV.; -2 

Not Project Benefits and Internal' Poonomio Jtlto of Roturn . 
To determine the gross ben fit marginy model farm costs were 

oonvorted to economic oosts, using the faotor presented in Part I
 
of thin report7 and subtracted from sales. Those figuros..woro 
aggregated according to the assumed rate of buildup (500 Oon farms 
per year over a five year period and 10 traotor farms in project 

year 2 and 20 oaoh in project years 3 and 4). The resulting 
betofit stream isgiven in Table IV-21. 

Tho gross projoot oost streom (Tablo IV-20) was then subtraotod
 

from tho gross bonofit stream to vold the not projoot bonofit
 

stream (also shown in Tablo..IV-21). ,.Tho proliminary internal
 
ooonomio rato of return from tht projoct was found by dimoounting
 

this not bonofit stroam. The preliminary ratu of return on total
 

projoot invoetmont is.16 poroont.
 

;- , - . 
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Dorivaton of Not Project Boenfits 

_a nd. Bsic _nto rnnLo mmo, RU.Qi 

Omo 

Projoot Oroas 

Year U-5 

-1 -

1 u.16 
2 0.36 

3 1.75 

4 3.36 

5 5.15 
6 6.78 

7 8.05 

8 8.77 

9 8.95 

10 8.95 

11 8.76 

12 8.57 

13 8.38 

14 8.19 

15 8.-,Q 

16 8.00 

17 8.00 

18 8.L0 

19 8,00 

20 8.00 

-Ir'rigaztedProject 

B~nbfit Nsrgia 


T-250 Total 


- v.16 

2.00 2.36 

6.68 8.43 


12.41 15.77 

14.86 20.01 

16.32 23.10 

17.u8 25.13 

17.08 25.85 

17. 8 26.03 

17.08 26.03 

17.UB 25.84 

I.8 25.65 

17.%8 25.46 

17.08 25.27 

17.08 25.08 

17,A' 25.08 

17.08 25.Q8 

17.08 25.08 

17.08 25.08 

17.U8 25.8 

NPWN 


Oross Not 

Project Project 

Coate Bonef ite 

0.86 (v.86) 
25.77 (25.61) 
28.31 (25.95) 
3U.34 (21.91) 

30.72 (1'4.95) 

5.15 14.86 

4.33 18.77 

4.08 21.05 

3.90 21.95 

4.51 21.52 

5.23 20.8u 

5.4%, 20.44 

4.v6 21.59 

4.03 21.43 

3.87 21.4.. 

3.87 21.21 

3.83 21,25 

4.56 20.52 

5.14 19.94 

5.14 19.94 

(1.96) 

15% +2.50 

XV..38
 



A R 

SAA PROJECT
 

DESRIPIO 
 OF PROJBOT' AM 

.4 	 ~.'. A 
'A 

Two poeta prjc ra eeivsigtdi 
 hAa ie
 

Bain Bot wereM metoe 
 nte nemnnoil 
 u-omt
 

Reonisac 
 Report an 
 als 
 had bee idnife 
 byth o
 

USAI ipiotp hisaeralr. emplv oseratio 	 t
reort 197) 


th Soil. an Wae-osrain 
 oato 
 A
 

eginappoxiatel
One rea 	 3RJ0 klmtr ot fLk hm
 

Two peontdlpro s ofe~iedi
area wenuenre the
onlnooftSaganve
 
wain.it maotrworebtay Galana DnrinRiaoria sub-50Qomto'
thnioe 

noth of hoe oprt,Frod alhojadcben ontifiodtwbystteamsoranr
USmost pilot Mr.but lple inhis aerial oborvtinr (epsre(97) o
 

thme 60oilonmeter Clonservatiobnk ofpatnt GEalaaDliadonioa
 
neara begn bo0 kiltrsnsot of iokOho
apprladsoximtely 


weeThes Sagan ere. hastoon chsnulaior prliednay econoic pouy­
$ite valey he ntevle etn oooigrgeand o 


1)omTr s alno the Sagan Rivera
otto dhsu to tenpoetor or 

The oon area-ie daues nr~t otooonfl1enoo of ho an 

withit/ liy trtrte igsln ei w 50Bmaoor gi River, molf kilomeers 
not fiCew afir irom he ntionroe ofths tw st2(vrea
poofo

almostmustle bucerloalepetnssot)$d(usramo
 

s"oe60olometPrers n bthebSoh Rifat Dul2el andi oonud1974 

sisipo the folowg 	eaons:o U
 

1)Te slineconentte Saan eporedLoIb
f ivoris 

quthg~wt vlesrn~n btee .1mllsosa
 



2) 	 Tobacoc -o o toaf damae related ovrhoadaprinkling using 

3) 	 An examination of aerial photographs and aerial observations 
showed that irrigation of the Uppor Valley would requiro 
storagn and either high level or ranalopumping lengthy 
from the dam ito through oxtromoly diffioult terrain. Thu 
lift required on Qalana Duloi would ba considerably loan0. 

4) A potential storage sito was identifio thd on Bala Rivor, 
a tributary of the Galena Duloil+oast of B ro,fhich could
 
offootively store about 40 million 
ubio motors of watr
 
for irriation roleasee; storage uitoo 
 ar boliovod to 
exist on other tributarias but havo not boon idontifiod yet. 

Ao the Sagan River in fed-by overflow from two reportod nalin.
 
lakes (in 
turn fod partly by hot mineral -prins).thereis ronorn to 
dolay plans to usc' this wator for irrigatin-purposoo until suffi­

* oS.rint dati arc available for th evaluation of th long trm risko
 
involved. 

The 	 seloetad project area ip shown on Figuro V-1. It li6a approzi­
msaoly between latitudes 5020 and 550'Nt and lonritudoo360 ,ad 
370 	'r Tho lands studiod for settled agricultural developmont lie
within Hiamer Daro and Gardula Awrajas. 

Climatow ad-ydroloex 

PllMatolp9jppl nd yrtrologionl Sttions - For the gener.%l ezoa 
under oonsidowation,.olimaitolopiosl utationo have boon opornted for a

modratoly lonig period only at Riko (Mission), ncrtbwest of tho aroa 
in the Omo Bain, and at Arba Minch to tho northeast and xait. Short. 
pariod Peripheral attionn oxist 'it Oambn? Porn, Colmol Oironan A~nd 

The Sagin Rivor Rasin rises far to the northat with much ol' the 
bain draining to 14.ic Abqyap which in turn-drains Into Like Chamo. 
Until recently, Lake Qho wuno ondidorod to have no outlet but ih
roality spills into tho 8armllo Rivwr hio, at ibout lhtitudo 5o 
301, boormon tho OG~an River. Water level rocordern exiat at the 

I/
4 obftooo )(onopoly Boqr4 (unpublishod).
 

V-2 



L 1 0 9 N 

Iriato P i P
 

00 44- w 

' 0 .. 1-5 km ro 

s4o4' 4Mn v 

il~~~~~~~ R_F...Arpe4Foo.Rm 

http:Arpe4Foo.Rm


4 

7 

outlet of Laico Aa and at teilto a Ohamoo. diohrjp
 
.. 


*I~A 

. moasuromont station should be installod at tho outlet-of 1*c o ..... 

A prauing..tation Ora tason tho Bagan fivor noar tho.bridga on. th 
roadway southeast of Konso and anothor is proposod for the contluonoo 

with the Oulana Duloi whore the project arua bogins. Thu Konoo 

* , station hao not bion rat,0and no disohart rc e ivst.hords A staff 
gaueo is proposed for rooclrding levels on Chow Bahir whore tho Sa,-an 
Rivor emptin, Chow Babir (moanin Bait Lakoe) ha no outlot and by 
the end of tho dry oaeon is ofton gretly duood in eizo bo-auo 
of the low yield of the bain an high evaporation losses. 

Preoivitation - Moan annual preoipitation, acoording to a 1973 
isohyotal map of the NWtO, inoronsos from loco than 600 millimotora
 
eit Chew Bahir toabout 1,200 millimeters at the northern divido of
 
the area under oonsidoration# Monthly moan proolpitstion at Tor­
tellia, Gidolo and Arba Minoh 
 are given in Tablo V-.~l
 

Precipitation at Tortollii (which most olosoly rolates-to
 
project area conditions) during the spring~ and fall wet periods
 
ranged ina 
4-yomr period from 0 to 146 millimotors inMarch 1962
 
to 267 millimeters inApril, 82 to 182 millimotors inLMay, 9-to 54
 
millimotors in Juno, 22 to 87 milllmetoro in Baptembor, 49 to 180
 
millimeters in Octobor and 
 to 110 millimotorn in llnvombora. With
 
such a variable ocou anoo, rainfod 
amrioulturo ooamiot bo oonaidorod.. 

T r - Air tomporaturo data xro Availablo from tho Arba
 
Minch station and are (rivon in Tablo V-2.
 

H~ydolo"- Cnocsource for nn irrirution supply which mte~t bo
 
allocated to tho lover San basin would bo tho 
control of Loko
 
Chmo's outflow by uwo of -%low dm;,howevor tho quality of thiu
 
couro inhighly suopoote Fluctuations of lae elovations from 
tablos of daily observations# aro swmariod In Tble V-3 for tho 
lot, 11th and 21st days of saub month. Tito ranmo of lovolo hau boon
 
from about,%J.3 to 1.0 motor* rnsofar 4n tho lko area 
Inabout O 
square kilomotarn, the ohange in atora or 0.7 motor roprooonts a 
volume of somo 350 million cubic motors, oquinlont to a depth of onO 
motor of water ovor 35,000 hootarous 

V-3 
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Tabl V- I
 

Station Tortellia Oidole Arba M4inch 

Los R. 3 7 0-02 1  3t"-29 37?Oi8' 
Hlev. m 2550 1 3(fO
 
Period 1970-3 (1) 1937-4u)(2 1954-70 (1) 196LU-70 (1)
 

17 61.3 11,.1 11.8 31.1
F 25.1 34.0 63.4 U.1 
M 56.9 102.8 148.3 95.4 
A 167.8 177.6 192.4 141.2 
M 128.6 174.8 13U.0 88.4 
. 32.4 60.5 83.4 52.8 
.. 9.8 111.2 78,2 14.4
A 20.4 105.9 98.5 56.6 
8 58.4 100.2 99.1 100.4
 
0 111.3 83.6 155.8 1i).9

N 64.4 41.9 41.3 58.8
 
D 13013.5 56.3 2.
 
Your' 749.4 1018F.7 1158.5 77-4.6
 

(1)From Filoal MUC 
(2) Prm "Oontribututo Alla Climotologion Doll Ethiopi.",
 

Pantoli. 1965.
 

Table V - 2 

Air Tompor~tuz' st Arba Xinoh t 
(UC) 

Month Avorajo Auily Avor o Daiil Avovaee DAily 

kuximwi Tomipor~turg Miniemum Taoriturg Ttaovrituro 
.7 31.0 14.4 22. 
, 31.7 15.0 23.3 
N 31.1 14.4 22.8 
A 29.9 15.4 22,7 
- 28.6 14s2 21.4
 
1 27.8 13.8 20.8 
1 28.3 14.0 21.2 

£ 28.2 13.9 21.0
 
a 293 14A 21.9
 
0 28.9 15.2 2.1
 
x 28.6 14.3 
 .1.5 
D 30*6 12.2 21A4 
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4, '>~ ~Table. 	 V -3 ',' 

Water_ Lovals on Lake Chamo (___).__ 

DMoao1 i17 1,~ 1974 

".3I 	 0.70 0.82 07 

11- 0.33 0.65 0.80 0.74 
21 0.33 0.63 U.77 0.73 

F1 - 0,54 0,62 0.74 0.69 
1. 	 0.43 o.61 0.71 0.62 


21 	 - t.45 0.58 0.74 0.59 
0, 0,.54 0.54 0.71 0.57 

11.- 0.54 0.50 0.68 '0.49 
21 - 0.59 0,48 0.68 050 

A I - 0.66 0.47 0.68 0.43 
11 	 - 0,68 0.45 0.66 'ij 

0.68 	 U.68
21 	 0.51 0-
0I 	 " - - 0.51 U.75 ­

11 - 0.78 056 k;.78 ­
21 - 0.82 u.464 0.76 0.49 

I - 0.80 0.72 0.88 0.541 

11 - 0.80 0.72 0.88 0.52 
21 - .77 M7 U.83 0-53 

1 0.80 0.76 0.68 0.80 0.51
11 	 0.76 0.74 0.72 0.81 0.64
 

.. ..21 	 0.8u 0.69 0.76 U.83 U.64 

-A 1 0.77 u.65 [1.76 0478 v.61 ~ 

-0.62
11 	 0.69 0,65 0.73 

21 	 J.64 0.65 U,72 U.73 0.63
 

51 0.60 0.68 0.75 'v.72 0.66 
11 0,71 0.67 0.79 0.7-1 0.68 

1463 U,.72 .78 0.74 U.704'21 


0 	 1 0.63 (1.70 0.74 0.71 ­

11 j.76 0.70 U.74 U,74 ­

21 	 0.74 U.74 0.91 V,78 ­
1 0.77 0.82 V.91 0.78 ­

0.78 	 0.93 - .80 ­

21 	 0.74 0.88 U,92 -

D1 0.55 U.82 v.94 1.,90 
11 V-49 .76 U.88 0,86 
21 0.43 o,74 to.02 -. 82-

V4 5
 



th rposiba: t ia foi atrirh-:aro Kworao by:, itn eithor 
Saan-or the domnatabn in (one site identified) providing" 
sui2table. sites oa be lo tod, Lending ageonoe ae hesitant to con­
sie~eo projects until-rainfall and runcff oharacteristics. are 
.o O o olooted~from, wAtnho basino 3tnowith suoh 

Etorago oheae, 
an irrigation project could eventually be oonsiderod
provided that wator quxality and storage quantity would, pormit. 

The availablo chemical analyaia iuggesta that Sagan water isof 
. doubtful value which may be xpootd as both oak+Abaya and. Lakc Ohamo 

are somewhat salino, jodimont dishargso af the troam.have not boon 
meaeured and groundwater supplies have not hon tested for eithor 

quality or quantity. 
-ne analysi of Lake rhamc water (1967) indoated % highly 

mineralized water with the following contents (oxpreusedin milli­
grams per liter); ROO - oavy dtal .08;6241 P 14; h m oxides 
....- 4881 + " m 82; Co 52; with pHI - 8,8 and with spootographic 
highs for Sit Cat Alp MgtB and.. Cu. 

There are two dominant soils in the nolootod project area. 
Around 14ke Chow Dehir and bordering the southornmost portion or tho 
combinod Sagan and Goan:a, Juloi rivers, arc f'ound cslaan Fluvieols
 
assoolated with Orthio Golonobaka? Including outric inclusions of 
Histooolo and Rogooolo. The broad, arid =nd sparcoly covered valley 
lands upstream !n~tho Qalann 1Dulai %alloyaro principally Lithio or 
Iraplio Yormooolo oocuring in asooiation with Lith 'sols,.with notablo 
inclusiono or Vortiaobo tomid, nearer tho tivor, Pluvisoig. 

Whilo no data *An ba found regarding ohomloal and physicnl 
=41l4sis Of tyIIa soila from this region# mono Information oxiuts 
for relativoly similar soils in southern Sidamo Prcvinco, In gonaral, 
it may be amid that these soils aro slightly to moderately alkalino, 
low in organic mattor and total nitrogen and high to vory high in 
potash, calcium and maposium. Tbey ranqo in toxture from silty clay 
to clay and in.oolor from dark reddish brown to reddish brown, 

rn. the Bouthorn Rift Valley Pevelopeant Itoport, the pedolop 
In the southern lowlands betwoen 14ko Ohamo and the floor of Chow 
bh.'r basin is described as being chmractorzs. by soils formod on 

matrijlaecntl 4ooaladby krivara n lan.s ravoeno acli 
fut oalo l "loi var~ ~InIVaecnd ooplits bl morphology Pind, 

tans, elta.,and 6 



4 

- ilovel 

ilt~l m~any plaoot, '±nfluenoad by todimbzvb depouits,. Boil fortility, 
',,'structure and.dranage are believod to beavorable for a'ioul­

tul.purpoo providedsuitable sourcos of irrigation water can
 

beoconomitally provided..
 

.Baod on this moaor data it in f0lt that thie area.urgontly
 
requiroe a zorodotailed soils survey - if only at a reooonnainsarioo
 

- which would also include a saplint program to dtormine
 

watur quality intho Sagan Rivorand its principal tributari-s (and 

roundwator if possible). The Bolonohak soiVl mentioned abovo aro
 
usually hoavily alineand require leaohintprior to plantinu any
 

except the moot salt tolerant crops. 

Population and EGooial-Conditions
 

Population - Gofa Provino covoers 39,500somu about squaro 

kilometor with an stimatoed population of 850000 for an ovorll
 

population.donditydof 21.5 por -quaro kilomter. 
The project aroa
 

include n portions of both Gardula andlamor Bako Awrajas whoo
 
population donitionsare taken to be 30 and throo par squaro-kilo­

respctively. 


are concontratod in about 25 porcont of tho avraja - mainly the hi((h­

+ nmotor In Gardula, fully 85 percnto f VIe Po P10 

land areas around Oldolo and tho lower Rift Valley lake region. 
The project nres is not inhabited by nottlud farmers, but sea­

sonally pro~idoc, oupport for tho tr-uinhumant no;.vadio hordoccn nookine 
tomporary pasturatra for thoir livotolc. Those tribesmen ranao
 
throus~hout tho southern portions of Gomu Gofa and Sidamo provinoos
 
in Ethiopia and far into tho northern rogiona of Konya. 

arm Bizo-andLand Tnure - Dat% conccnrning the number of hold­
inas anid st mf fioldearo not.available, for 1lamor Baico Awraji; 
however, for Gardulu&,.somo approxiUationa arc ponciblo which arn 
indicative of conditions adlacont to tho project aroa. 

-In Gurdula, there aro tbout 38,400 houcoholdo diotributo4 as
 
followa: 

Zmr~f ubrHoldingPargont
Rosidont own+e 54 0,0 
Tonanti 
 31 12,000

Mixed ownors/tennnts 3 1,100
Um-agrioultiaral A.600 

? ..+ +o++.... i +'+o
t++ 100 38t400 :: 
. . . • -, - : + -4 
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*3444 4; + +' + ' + + :+ +++ + ' ++. " ++ +
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A1total or94o00 fields have boon ootimatod for Gardula (by

sample survey) whoso averaro oultivato area por field iae takon at •
 

-i -As- vOi houl- -0L20 hec tare, -33,i-p h etrproeht-i imrf&l iite --- "400(38 
totalholdin lose 46o0 non-a.iacrupturao)dtho averasofarm would
 
contain 2,8 fioldo 
comprisn 0,56 hoeotaro or cultivated land, No
 
data aro availablo to indicate0the averag oizo or pature, foooat
 
or non-ap iultural land controlled by tho holdin.s.
 

Data for tho ontire provineo show that about one half of tho 
total holdings ar limited to ono parul each and only two porcont
 
contained fivo 
or more fields. 
 Whilo this Infor mation is inonolu­
sivo insofar as tho oemi-arid portions o ordula and Hamor Bakeoare
 
concerned, itisindicative or the x'ostrictivo oubsistenoo (or su~b­
subuisotnoo) level of agriculturo 
 practicod by thovast majority

of farm familios in-thim region.
 

The inventory of government owned land in ohows that. 491.2
 square kilomot r block (45120 
 hootare) of eCvornmont omd lands
 
Oupibes the eouthwoot corner and would
of the awraja inoludo a

sizoablo portion of the project area. Tho bntiro southern portion

of Hlamer Dako Auraja (from about latitude 5030'N) isgovernment
 
owned. an oordin to.informaton rooeivod frog tho. WAt, ar
thoer 

no claims or 
 ownoera of rcord on the romaindo r of the project areo
 
lands.
 

7he PoDpo..- Many tribos have boon idolitifiod among the roni­
dents of 
 the provinco and havo intermingloC in most aresswithout
difficulty. In the semi-arid lowlanads aro ooral, small nomadio 
tribes which-noesonally migrate throughout aouthurn Sidamo and Gomu 
Oofa and into northern Kenya. Amona theno aro tho.Amarot Thr4,
Guai, Kalmo and lKonso tribes. The highlard~aroan of denser popula.­
tion and concentrated farming, aro ohiofly occupied by Ooinu pooplo
with smaller nuinbort, from tho AMaal lMakop andI )oloso tribop,
 

"APliyOriontated Sud 
of Ln ottlomentl199 ML1~A
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___*The highlanda of Hameor Dako and Gardula Awrajas in Gomu Gofa, 
Province and Aroro Awraja in Sidamo Provinco fall away to the south 
to otonsivo plains around Lako Chow Bahir at about 400 m.ter"olo­

vation. Tho soloctod projoot area (oomplotoly in Oemu Qofa Pro­

vinco) lies at..tho upper limit of this plain between 600 and 1,000
 
motors olovation.
 

There are no agrioultural research stations or training insti­
tutions in Gardula or Hamer Bako Awrajas, but . state farm and a
 

amall settlement sohome do exist at Arba Minoh, the provincial oapi­

tal on the west shore of Lake Abaya.
 

iesting Land Ueo 

The Sthiopiran Rift Valley terminates in Qomu Gofa Provinco, and 

its southernmost lakes, Abaya and Chamo, arc on the northern pro. 

vinoial boundary at approximately 1,250 motorn elevation. Wont or 
the lakos, hireh mountains rise to over 3,00 motors, before giving 
away to the semi-arid southern lowlands. Much of the highlands is 
unsuited for atriculturo, consisting of stoop alopes and rug(od,
 
broken terrain. Thc broad plateaus and rontly rolling slopes-of tho 
oontralhihghlmndo aro laokin6. Only nor tho lakos.can the oombi­
nation of dependable rainfall and arablo uoils be found In any .. 

quantity. Thooo uplands.are, novortholonnp rlatively densoly popu­
lated. Lando unauited for cultivation 4ro boina intonsivoly farmod 
and conoequontly, tho stoop slopoe are hoevily erodod. The lovnnd 

plains have irri .%tion potential, but aroxroioto from markoto =ui, 

lack roade and othor moans of communiostion, At present# thoy aro 
Ocasionally usod by nomadic pasturlint, but the preronco of:­
?ryanooaelaelco aM Hinderpont disoasos are, ,jr conctraints to 
fulll utillisation of their potential. Thun, tho existing land uns 

in limitod to porlodio grazing of livestock with sovero disease 

lint tatlns. 
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S Aeioultural and Livestockc Produotion
 

Exi atinp.Arou'ra Pouton -RolixbJlo data oovorina oxisting
 
crop produotion in the provincearo not availablo. 
 It has boon outi-­
mated that no more than 45$000 hectares aro under cultivation in the 

four aurajas, divided aa followfai 1) 26,000 hootares in maizn and
 

;~ sorghum; 2)17,000 hoctaroe in teff,whoat and barloy;.and 3) 2,000
 
hectares in other crops including small areas in cotton, coffee and 
vegetable crops. The agricultural pattern inaimed at subsistence
 
production; howovor, the province isconaidorod-to be doficit in
 
total food supplion and depends upon imports from elsewhoro in "Pthiopin
 
to balance markot demands.
 

The solooted projoot.aroa in the Galana Dulei basin is, for pur­
poses of.preliminary economic analysis, presently devoid of agrioul­
tural production.
 

Existing Livostook Production -The total.livogtook population
 
for the provinoo was reported in 1968 to bo about 300,000 hoad,.with
 
approximately 63,000 in Oardula Awraj. 
 Ilowevororooont years of
 
lower than avoragn 
 rainfall and drought have no doubt oonoidorably
 
roducod herd sizoe.
 

The lowland oattlo.aro, in general, of moderato size 
 weighing
 
botwoon 240 and 260 kilogr mo at maturity,.., Highland oattle areo 
 ome­
what lighter and range from 200.to 240 kilograms when mature*
 

The valley aroo in the lower Saman River 
Basin probably-have 
an Acaoia-Thomoda.oovor with an antioipatud orrying capacity of 150
 
to 180 kilogram, of live woightpor hitaro, Stook water supplies
 
are limited durinE the dry noason and availablo only from tho fow 
peronnial stroamr°. .
 

Cattle normally move from the nearby highlands and from the 
drier regiona of northern Kenya into the BarAn valloes and delta in 
April when watoz ii more abundant, then return to their oriin in 
September whcn the water holes dry and the paoturoe have boon aratod
 

barren, 
Indications &,o that livootook aro marketed in Konya# and to a 

looser extent in Gardula and Arba Hinoh. 
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Health 

Animal Health,- The following diseaeo havo boon oonfirod to 
exist in the provinoes Trypanosomiauia, findorpoet, OBPP, F'U, Do-Baok­

'log, .,Anthrax, livorfluk __(h ighlad _Aa a~) -- rjinith -praciooA ~or-__ 
the digestive trac and.oxtornal parasites (ticks, loeches, ato,).
 

!rucelloie, Pastourollosis, Anaplasmoni, Piroplasmonis, Heartwator
 

and Rabies probably occur but havonot boon oonfirm~d,
 
The VetOrinary Sorvico Division maintains a .oll.oquippod votori­

na;'y clinic inArba M~inch staffod by a votorinarian, one animal health
 
assistant and throo vaccinators. In addition there aro two animal
 
hnalth aosistant and four to six vaocinators in Oardula Awraja.
 

Miorosoopes .r.nd stains for diagnostic uo ,aro available at tho labora­

tory in Oidolo, tho ono noarost tho projoot aroa.
 

The JP-15 Rindorpeat program has made impressive gains in tho
 
past two years. Thin program is sohedulod to continue throuwh the
 

1974/75 eoason, but its oontinuanoo beyond 1975 ic presently unclear.
 

Human Health - Much of Oomu Gofa Provinoop including all the 
proJeot area, lios below 2,000 motors and munt be considered ondmio 
for malaria. The inoidonoemof parasitos, malnutritiona-nd ropirba­
tory dicoaooo aro'oported t ho high throughout the province. The 

presence of Sohintosomissis and Ohoroooroi4aia is suspected but not 

yet ocnfirmod. 

. COmmuntostiong
 

The only all woeather road in tho entiro province links ArMb 
Minoh with Addis Ababa via Shashamonno. 7hu section between Addio 

Ababa and Shaohomonno (220 kilomotors) in paved and the stretch
 
botween Shashomonno and Arb Minch (255 kilomoters) is gravollot 

and wall msintainod. Under the Fourth-Highiky.Program of ZIA, it 

was planned to extend this gravelled portimi to Gardulal howovorp 
thia construction han.boon~lolayod. A dry wothoer track proontly 

onrneots Arbu Minoh to Oidolo (60 kilomotors) and Yabolo (215 kilo­

mottir'5) in 3ldamo and beyond. Thoe dry weatther tracka are best 
suited-te four-wheel drive vehicolos at avernoe speeds of approximately 

* 20 kilometers por.hour. Thoro are additional tracks and toot trails 

in the pwovinoo, one extending from Oldole to Vaita via Baowle, thus 
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touohing the projeo't areabut its present utility, even for four­

whoel drive vohiolon, ic doubtful. 

The only operating a~ir field in tho provinoo for regular 
paasongor anid froight ,wervioo inat Arba Minoh which is servod 0on 

-04rlarohdulo by- thiopian-~ Air -Linen - There ar-aoveral-la4­
ing atrip maintained by missiono in tho lowlando.and largo oe.­
merolal farms in the lakes region, but thono aro only oooaoionally 
used by light airoraft.
 

Arioultural M&rkots - Effootivo doaaad for ooneummablo pro­
duos in Oardula, as well as in Oomu Gofa Provinooi.is relativoly
 
oall and oush mmrkots aro underdovolopo, Tho provinos 15 dofoit
 
in grain, howovor, and population continuos to inorease at a highor
 
rate than Wioultural moduotion. 'Thefarmers Generally oonsuno
 
what they produco and only noll small amounts at harvest tio to
 

local markets for imdisto cash requiremonte. The non-agrioul.
 
turalists and the urban-dwollore mot depend on other markoto for
 

a conoidorablo portion of thoir basic intn1.o.
 

Livostook Markt. - Thor. are clovon kuown sall oattlo sarkots
 
in Oomu Oafa. 7ha.noarest market to-tho projoot area is at Gidolo
 
whoro fror 2,5(0to.3,O00 hoad aro sold annullye. There is 
a oecon­
dary markot at Kono (2,000 to 29%0 head ,=nualy)south of theo 
Pro~oot area. Approximately 90 percent of tho oattlo sold at Oldolo 
qro for slauShtor, while at Konso the sane poroontao aro sold to 
othor traders or farmers for brooding stock, with only ton peroont 

boine slaughtered. Tho peak mrkot months awo foptoabor throuth 
April. Ihe Gidolo market is connected by oAA.to Arba Minoh (50 
kilometers) in tho dry soson only, but Kona, oannot be roaohcd by 
voioles1 even in the dry season, without rrint difflulty aMn rink. 

D WILOPM ORATBOT 

Developmont plwnning ln.Omu Ooft Provinco ononJ4erea 1) tho 
present deficit foo4 situation! 2) tho unbngnnoo4dintrbution of 
population between uplands and lowlands; 3) tho constraints detorrino, 
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livestocl production; 4) the neoossa.y oonoorvation measures;
 
5)the romotonoes from major markets; 6).tho..low annua'l prooipitn­
tion; and 7) the apparent low priority for roa~d construction in
 
that scotion of thooountry. (Jbjeotivoo axos 1) to provide aottlo­

• ment-opportunitioes-on -five-hootare irrigatod-frm units mixod with . 

commercial devoloptmont on mechanized farms; 2) to provide dioua­
free and improvod pantureo for livestock erazingi and.3) to protoot 

the natural resourcen of the area insofar ae possible. 

Tentstivelyt the 50,000 hootare projoot roleuted for otudy
 
would be divided into 25,000 hootares.for intoneivo irrigated atCri­

oulture and 25,000.hootaroo for controlled pantureu.o Rogulated
 

storage roleason would provide supplemental irrltation.wator fe.
 

harveoting two crops per your andArrigation return flow would b
 
channoled into the grazing are to improve the pasture lands. Ifator
 

control faoilitios and-other infrastructuro woul4 be essentially an
 

doeoribed in Part 1I for the Gambola Project*
 

Connervation
 

$oil Consevatioi - The project lando havo boon subjeot to con­

siderable erosion from flash runoff, from tho surrounding esowp­
ronts. Many mall streams enter the valley# nono of tho via opoo­

taoular waterfall- which last for a fow houra following heavy rains
 
-inthe hieblande, Those etreo have out deep Bullion into the
 
valley floor sookinR theOslana Dloi ohannol. Overgrasing, onpo-

Oially in the southorn portion of the valloy which reoolveg th least
 

pweoipitationg he resulted in shoot erosion and the Oalans Duloi
 
carries a heavy silt load as it mrges with the Began and then** into
 
the shallow Chew lahir. It is likely that total erosion from the
 

valley floor my *xooed 40 tons per hoot.'oepor y .ars 
• The impleontation of an irrigation pro4oat in the upper portion
 
of the valley vnuld servo to reduce erosion in that portion. :3o4­

wya, Irrigation oanals and drainag ditches on oaloulated Cr.n4ionts
 
would control looa surfaeo runoff and offeotivoly ohainnel mil 0 

wateris into the river* Controlled eraing In the livestock area would
 
allow for.a cover of peronnial prases to provtdo a meavure of
 

oroaon oontrol* **uriny nore dotailed studios, the fasibility of
 
contourIng the gauMne arol At rogula-intaovaln.oouldbo invoott­

gAted an well as the advisability of ocaplota protectioen from outside
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flash rwioff by excavating collector drainaeo ditches along eaoh 
side of the valley near the escarpment# 

Coneration The project area in practically dovoitl of 
troe at present oxoopt for small shrubs and1 thorni bushoo. As pro­
viouely montionot. in this report,.eaob fivo-hootaro farm family 
would be assistod in planting a woodlot containing treoes for firo­
wood, poleo and fruit thu notably incroacin! tho present troo 
population in the area. Havin' ouch a souroo.of wood within thO 
farm boundary, would oliminato the necessity of clearing the sarooly 
coverod hlopes and almost denuded noarby.ooarp onts of their ro­
maining troes. A rotorestation projeot on thoso surrounding stoop 
slopes would havo the additional bonefit of aidng in oontrollin 
orosion whilo, at tho oamo time, providina for the noodn of tho 
pooplo.
 

Wildlife.Conz'vation - Thoro in conottlorable gam* in ) o 
valley which would bo dioplaood should~an irrigation and sottlomont 
projot bo implomontod in the area. Howovor, thoro arc vant plains 
betwen tho projoot and Chow Dahir and up tho Gagan Hiver towarda 
Its souro in Lake Ohamo which provide ovon bettor wildlife forngo. 
A g me presorvo is.plannod.-in tho aroa botwoon lake Abaya and Lko 
Chano which would ofter protection for wilcUitfo from huntors. 

As previously mntioned, projectthe land. lie adjacent to o 
populated and-ovor-exploited hiblapd region* The highlan4oar 
ospooially thoue tenants restricted to ainll farn units, could, 
provide a roay souroe of Iasi(rant, who would form the nuoloua of 
arosettloment movoament, There arc an etimatod 1,0O faem CAMtlies 
now renting small cultivated area (msny or thono far loo todaro 
onuMwrinally arable soils) within OGrdula od Oos Avraja uplands, 
who should bo givan primary oonideration in omottliont planning. 
Alternatively, families from the drtnght-strioken provinces, should 
be given an opportunity to rooottlo on fivo-hootaro f4a with 
irriffsion failitios availablo. 

Thoe potontil settlors from tho noarby highlands are Inoludod 

to the lower stabvistono or aut-subsatonca catogory., They ourrently 
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depend on oooaciona 
labor on loaror farms for oash inoome. '1oon 
continuall, roduoe° their land oapability. 'Tho aconomio oondi.ion 
of the fitri'kon families in the northorn.-dowcht aroas is ,,von mo.o
 
oritio'.l. Thoynro.presently depending on Govornment and multi-~
 
national food donutions for survival.
 

Settlement plans must also provide for tho needs of thos-taiw
 
grants who may bo induood to sottlo on oithor irrixated farmo or on
 
improvod pasturo lands if givon amplo opportunity and finanoial
 
assistano. 

LEnd C bility 

This area in similar in many ways to the Omo projeot area
 
(see Port 
IV) insofar ns soils anl topography are ooncerned. It
 
lis within a relatively small drainngo basin, however, and 
must
 
depend upon storago for irrigation water supply. A study of aorial
 
photo6raphs supplcmontod with aerial inspotions pormits a 
varia­

'tion in capability olnoo dintribution. Ghould thiu area be colootod
 
for more detailod analyspi, % reconnaisnanco leval 
 oil ourvoy and
 
land use, lassification 
would establish mare proolso capability.
 
mapping boundaries 
 Basod on present# linited knowledgo, the follow­
ing distribution has booij assumed 
for tho 25,000 heotaron oonsidorod
 
in the dovolopoont stratoy for sottlod-roioulturog
 

Class rl - 30 percent or 7p900 hoatarea 

Class ITT - 50 pOroont-or l2p,5O hootsear 
Class IV ­ 20 poroont or 510 heotaree 

The voila and land characteristios aaio nimilar to those condi­
tions dosribod in 
 Part TV for the Os projot area with the oxc,)P­
tion that Olass IVlands are mora eauily idontLflablq.. lss8 Ty. 
lands occur nsa the lanA Duloi River ooursi and into the miuoa 
doltas of the sallr tributary ntrous that abound. Cleos III 
lands ooprie intermediary torracoo and Ar rolstivoly bottm, 
drained then 0144 I londa but have atruotural AM4 textural do­
recta which may bo alloviatod or improved by uturo cultural prio­
tioo## Class TV lands approach tho eocarpmont-slopos on both sitn 
of. tho river and aro %lsofound on tho mora orodod soils vith stoopor
 
opeos 
 than tho valy floor. They aro roetricted by tepopaphio 
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and otruotural dofooto but aro woll dra.nod.. If lovolod and oom­
binod with. Qlaso III, theyocan form viablo lauds for agrioultural
 
oxploitation. Tho anmo orops %s disoussod for tho.Omo Rivor valloy 
pliaould'bo rolovant for consideration horoo. However, final
 
solootion would ra'quire more Jndepth studios into local# regional
 
and national mrkotoo as woll as the proopooto f-or oxporting pro­
duco into northorn Konya. For.prolimuinary ooonomio analysis, 
howovor, a simplifiod pattern of orope.has boon ohosen for pro­

foasibility oompmrioon with tho throe 
othor aeroan -ndor studys
 

CropDing Patterns 

Tho tontativo cropping.patterns for tho modol five-hootaro oxon 
mnd modol 250-hootarotraotor farmo are shown in %ablo V-4. Oorghum 
would be planted in both cropping seasons on tho smallor farms for 
domestio ooneumption and local sale#. 
Xato, rotated with sornhum 
in the wet noason, -jould providooa cash crop which would be in hoavy 
domndq partiaularly tftor tho Bouthern RAngWland Proj ot booons 
oporativo, Cotton and-pulsoo would be rotatod with sorghua in the 
dry saeico as tboo crops aro boooning incroAsingly more Important 
in both national and oxport trading. . 

The largor tr4ctor farmors would nio for rogionnl national and 
foreign market. by planting the full hootarano in sorghum during tho 
wot nofnon and in oottn during the dry mouths 

Thoseo pattornn could woll bo altorod on tho buis of-more*i:tllod 
O'utination. Thoy do, howevor, provido,4 lo&tIoal modal for oata,lah. 
Ing tho besto parawtoro roquirod for oonraratiw analysis with tho 
othor projoots studiod. 

Table V - 4 

Tentativep Cropp raL Pat torns - t'aenn Protot 

Hovtaro Eaqg Trgctor !Mg 

Ka iso 2 -' 
Sorlna 2 0 

Cotton 2 250 

Sorghuam 

101 
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Shown in Tabl s V-5 aVn V ro..tod, 

adopted for financial analyses on theunodol fivo-hootaro oon fawV­

and -e mod tho otro trat og rarmo- rohpototivoly. Aeol&Atlo 

honditionw,voila, and elovatlion in thisoarko roab.a no nearly 

those conditionaprovailinu o the dUo projeot, idontoal nyiold­

prioes, direot inputs and labor requirements havo boon used for both 

redolarm d i'uets &nPa V or thoFr tosdo4 parnto 

aroes, Doaiopsion In Part IVoovering those topici in Part IV 

are applicabl hora and are n ,otrepoatod. 

ThO ostimatotindirect.costsooalso utilisod in computing tho 

financial analyaos of tho modelftra units, aro, given in Tablcos V-7 
and V-8 for the oxon and traor moels- roapooti ortly. 

Finoncal Ajlysa of *IdeFarms 

Cash flov projootiono wer* worked out for both model forus 

based on t e cat and rev nue data dorivad in the preceding par&­

grahs and on inosont expenditures prostont heroinbolow. 

for.nn invootant 

sohodulo adopted for the tivo-hbotaro oxn fuar* Is givnin,'t)bl 

V-.9* The rosults of the Cash tiny Ara 

tMo9o Vivn'4feotw9re Oenj The and roplacenot 

WMaYsir presentod In Table 
V-1o0 Loan9 rop ont (at 12 proont intorort) vs arsmed over a 

period of towr yoor vitha on-year gr-otu poriodo Chart tar* 

intorestfor production vanA aoumod At nt. ui duploan% 14po 

to full production was token to bo fiv yoar.o Water chargas wore 
derived from anortisation of capital costs for water control facil­
ties and the annual operation and maintonano- coats thereof (so* 
the section, Infrastruatwral Devolopmont ft).Agricultural incom 
tax Is based on tio affiociwl Imperial 3thlopian Oovernuient Tax 
Schedule (Veprit Oasota, 27th year, no. 4l 11mober 2)0 1967)o 

7he resultina *%nh flew, evon with tt considerable watcr 
charges, is ilicitivo of Aviable oxon-fArm operation. 

Nodal 2SO-Ihsolaro XX~otar Firs The Mjiontmnt and replaca­
mant schedule annumad for tho aodol 25Oahootaro tractor' fari I@ 
gIvan In Table V-il. It wvon asaui'c4 thai 70 percent of tho initial 
OAtlas~y would beo finsncei at 12 pvo'cnt intaro@ts 
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Tablo V. 

Btnic1 Dir~ot Pnrrmtorvor Cn po Qn-.~nPrm 
gagenn Pro3uct - Trrie,9tto4 

Wet swo-on Dry c~oItem Units X'iu; Sorghu r Woos~w Ctton Sorihw 

Yio14 3 26 16 19
 
Pro ltq 12 114 201
 

"i 392 320 1045 392
 

Soo4 a~nd oo4 

Inh~ctioS8# HA. 5? 52 V2 of) 
no mom = au 

07650
 

Itro/hp 90 V( 90
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Banic 1Dirsot PrmtersforCroa o Trcotor Y'zma .-

ItmUnito Wot Seaiton Dy5n
sorghtmCott'rin 

PriceFoq 14 5 
8~sod$ 1430 

Dk'oot J npnts 

Labor 353 40 
Be.4 AM4 0d 
Tro~toont 1/e 624 
Fortilizor I8t/hA 2,5 77 
Food4 for Inber 2$hn 6 
rneecticid#s 91/hR 

Lfbor 
RAtorLtls !3qA42 

Butto g 

V.49A 

<'- -19 



ablo V-7 
Indirect Coats for Model. Five-Hootaro Oxcon Farm 

Sagan Projoot-Irrigatod 

Item 	 Annual Couzt"(kJ 

Oxon maint-unance (1) 10 
0oats, ahoep, oto, aaintonmnoo (1) 2 
Roplti.r and maintonvinou 44 
Lant tax 9 
Family oach oxpenua 
Hired labor (3) 

(2) 240 
125 

Home 
Homo 
Home 

oonemwption-maito (4) 
oonnwuption-oorghum (5) 
oonawption-pulue (6) 

84 
42 

._2 

To tal 23L 

(I) 	 inor41la Tiok control and mediodl 
2 Assues family of nix 
(3) Auwea. WOe~ur unnually 
4 7 quontala 0, 12 por luintl 
5l 3 quintaln 14 por quintal 
6 1 qunt'l O 20 por quintul 

TAble V-8 

Indireot Coots for Itodol 25V - eotiro Traotor Farm 
Solon Projoot
 

Item 	 Annual Coste(W) 

841arion 3100 
iRpaira and aitntennoe (buildina) 700 
Ooaral TransportAtton 700 
Nax4eont - Imput4d 4200 
Land tax51 

Tvtal 	 9,200 
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Table V - 9 
Invootment Roquiromonts for Model Five-Ifectare Oxon Farm 

Sagan Projeot (ES) 

Life Year Year Year Year Year Year 
Itom Units (Yoar) 3 8 11 13 18 19 

Oxon I pair 5 360 240(l)- 240 240 -

1vnko1 11 25 . . 25 ..--

SLoop, Goats, Chiokonas act -- 100 .. .. .. . . 

Plow 1 8 50 -- 50 . . 50 
Plow-ridgor 1 8 50 -- 50 - -- 50 

Hdrrow 18 50 - 5U - - 50 

3aok-Paok Sprayar 1 5 70 7U -- 70 70 -
Miaoall'inoouo I got 3 50 50 -- 50 5U -

Tukul 1 1o 150 .. . 15V .. .. 
Storo 'Material. 10 75 . . 75 .. .. 

Threhosr-han 1 10 4 -- --

TOtal 	 1055 360 150 685 360 150 

(1) 	 AuuUmo salou prloo of I.120 for old pair or hot replao­

mont ooot of U0240 per pair. 
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Tablo V - 11 

Investmont Requiromontu for Model 250-1lootaro Traotor Farm
 
Sagan Projoot
(Thousand E3) 

Item Io Life Year Your Yoar Year
 
Units (yrs) 3 11 13 19
 

Troto r-7Oph 2 8 30.0 30.0 -- 30.0
 

Widolovol -15' 2 8 13.6 13.3 -- 13.6
 

Drill - 12' 2 8 12.0 12.0 -- 12.0
 

Sprayer - 32' 1 8 6.0 6.0 -- 6.0
 

Trailor - 3' 2 8 4.8 4.8 -- 4.8
 

- -- 2,5 -- --Land dovolopmont 


Tukula 3 10 1.8 -- 1.8
 

Polo shod 1 10 8 -- 4.8 --


Tital 75.5 66.4 6.6 66.4 

V-23
 



Tho osuh flow analyais is prosentod in Tablo V'-12. Loan 
ropaymont (at 12 poroont intarent) was ansumod over threo yearn 
with no graoe period. Short torm intoreot for produotion.and har-. 
vogt loano was assumod at 14 peruent. Buildup to full production, 
wan taken to bo four yoares. Wator ohargoo and incomo tax wero de­
rivod as stated abovo for tho oxon farm. 

The roeulting cash flow is indiontiv of a vary viablo oommr­
obal oportion. 

LIVESTOCK DEVELOPX!T PLAN 

Tho principlo constraints to livestock production in tho DOaCn
 

projeoct inoludo|
 

-
livoatock diusoaos# particularly Trypanooominsio in tho
 

valloy
 

-	 critical shortago of water during tho dry seoason; 
- low population of in4igonous oattlo in tho area; 
- Small typo and numbor of indigonou animalo availatlo for 

tho projoot! 

- a rolativoly low carrying capacity theof ranges;
 
- use of non-solootivo brooding praoticon;
 
- lack of ati extonsion program; and
 
-	 small markots that probably moot the local demand. 

Pooitivo factoro for devolopmont of a livootook .program in tho
 
%'gan Project aroa inoludos ­

- markot at Gidola that could bo oxpandodaa anall womthor 
road is proposod that may oncour4ao oxport.from tha aroa; 
demand for-.tookor cattlo (1* to 2 yoaro old) that would 
dovelop.upon activation of tho Southorn Rangland Dovolop­
mont ProJoot (thio would particularly bo.truo upon implo­
montation of an aoooptablo disoaso control and provention 
program within tho projoot arOa)l 

- woll-ataffod votorinary carviceo wlthin tho aroa with a 

laboratoryat Oidolo; 

I 	 apprent control of indarpest so n roult of the JP-15 pro­
gram notivitioo, 

V-4
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0C~iOMT g~t. of the -&NATAm 

LAswith tho other projeots, livestock dovelopment i.closely
 
...... to bdirectly sociated with, the irrigation .ohomo. 

4 series of dovolopment 4otivities vould bo initiated to reduce 
tho oonstraints inherent to livestock production In the area, ouch as 

-1montation~of the disoso control program proviously 
outlinod for both draft oxen thoand produotion hordj 

- provision of.water aon year-around bLasis
 
- dovoloptont of continuing extonsion swrtooe 
In apiculturo 

and livestock produotionl 
- Initiation of a pa ture management and Improement schomo to 

protect and increase the carrying oAPGoity of thO CrahlnyV 
arOal and. . I 

- oconstrution of ooess roads into thu project area. 

k ationurnd Otto o Lvestock GralAWr A 9o - Approximtoly
 
25,000 heotaros of volloe 
 aroa would bo availablo for csttle
 
production. 'nis should support from 10,000 to 12,500 lIvO­area 

stock units* 
 If 4 lareor type in brought Into the (0..,area 
Boran)p the capacity wk-uld bo reduao4 to from 7,00 to ,500
 
livestock unite.
 

A]MIlabl9 Raok - Altbough the number of local cattle avaltl­
ble is limited, there may be a supply iaoqunto to stook the uvo4.
 
It, however, 
 4 mrkot with tho-Southern Plwvon *Jme ovolopment.Pro­
jeot spr4ars forible, ottlo of orma
the *yo ahould be Iaport-d+. 

Dieolue Ooa el - The diocaso control proprua previously 4os­
oribad would be astablished Including routin'
a vmooination yrowri
 
for PD. V4o00@1tion 
 for Rindorp est and CIWPvould be continutd 
until the area oould be deolured to be fro from these dtcasos.
 
This control proV4ra bo
would depndent on thf, avllability of adum. 
qute personnel froa the Veteriniry Sorvia Lvioion., IIn coon­
eldered that at L¢at the 
rollowin Wdittiomimj, Persomel VO414 
ri'Twir4d to Morro thin ProJeOt - eri AniLm Ifto*Jth s lstant, on 
v acntorl, two lip"opray attendants 4d oaoinl Iabor as needo4, 

zwointli i -4VaterpoInte wvou4 be eostab~lio8d throuhoui t04 
8zing'iga,,, a to provide water to 1 stok m u.ma populations. 



lhee vool4 be ArrWnd so.that no animal has otae oota 
tiv" to seven kiloicotors for vator. otae sx.ta 

311enslOU 21228 s with theothr P ot aroma, a ayet,,m
would be establinhod to impart knovlodga 00noorn disans control,
animal brooding aMj noleotionl VpstUrO mamont and anima nutri.­
t ion. 

hastHR2 34Ana=omt - A GOhWmo for mia~ouvrit vund improvomout
of the paturolaz~4 would be develo~ped when tho proolmo nsturo or 
the vingtation to ontablihods 

-to this aros do*# not now serve.a a a&jor livestock produoini
sote the octablii t. of such a program voul4-.yiald direct baroa t*.
Improvesonto In livuritooc producion oapacity would occur as a con­
sequence, at# 1) raduotion of dinas Inoidicoo; 2) isprovomcant-Of
tho grasins xroas by altorine pasture azi~wntp 3) upgipm4n-of
livestoc qualityj A*)proviojcm or a local aarkat for *t'k* of
GtOOkor cattlol w-%4 5) oduostion of the psatirlista In Imprciv~d
nothodo of agr4iulture, 

7%4 OuluIn~tIot of thosg lotivitlo ohn'ul. be a restructuring
of Uh ord As follos 

- Inros tWv protaj,) ir fetiln in tio nord. 
- Iflrcr*aa th* numhor of forA1o of rorr~uctivo up*. 

- 7ncroa o Olviw, rato. 
- oeuo th4 nortlity rewto aaonug oattla of all a4os. 
rnororasft ~nuul offtqkk Irovidting otnwrs vith greater fimnnial 

-Inoresu" tho votght and quality of *0006~ 
TA 'View of tho negative not benefit Atrmu resultiung "*oa theFralimInary 00000fio analysis of it eooalt orat ion for the Ou~bolftProet (060 NAz~ XI)* no analysis imeasd taopfj the flaps PMijiot areawhere the Vr4slea) ypg eap~oity in lovex w4 Intrastruotur,4 40­

veloj~mt aosts Would, be about the same. Ati wAv roond*4 forOmbsiat hovevoj.1 .1tafl.o ?-aility totiftUn here ohoui qaso
Inoludo t 1alvtook @eepnnM. 



--

INFRASThUCTURAL DWINPUT PLANI 

~stiont drainae id flood control faoilitiou.. Other infrastructuro,
inoludingi 1) arzvgeuntp tooting and exti~suon. servicea; 2) cx'oditp
marketing and vtorage; and 3) public ervicost ormaon to all four 
projects studied, war* pruselvced in Part .1of Wei report, 

The-prellitnry criteria, design standrdap-%nd estivvtod unlot 
(por Iilomotor) ocats for the Internal road notvorks for all pro­
$oots studied vnz'o given in Part I of thi. roport. 

The preliminary layout. ofone, and for'two-lv,4o tortitarr rmn

the cama Project In shown Figuro V-,
on ,11o~inWe~Y-2e
 
Sumarised in ?eblo, V-13 
 are the sj'proxiAto lengths Wn ordez'-of­
manitude costs Of the tortiary standard 
 mmdne~ 

Table V - 3 
notimated cost thternAl Romnn
 

On In~ Pr*oot
 
Item Lpnth(Ka) 
 unit zoaftS~A) Cc#*v(U004)
 

2-Umro Tortlary 27 
 643I-Ua Tertlary 21~
78 1 i1 r"10467BrIdaos 

290 
Totul CostMO 

The 4ouwi intonmao orst or th ov Wn d notwcrk -tstlm 
SAtod to bo io the order of GS JQ,00O. 

VoSter ontwol h~o iijn 

In or4er to Iupleont, %two (or uorio) &rop ftvelopmontg Aesrat. 
irrigation an, drotilnq fitoilltiss would bf) v~pired. PreltilrAv
schematjo layout* of thom. faollition MV" 4nIofe on Figuro Y-1 follow-

Ing PAPe V-2.
 

It to entvis~od that tho irriestift v~t supply wouml4,ba pro­vided by. two amtple-unit pumping plant# liting water tnto torwviWv 
Irrigation ouAnl eyotu.

41 rainap cgutlsavould flow by pavity Itto tho sevoral vAtor 
courses Wn dsProunions within t0e project irjA'. It fay bo found 

7.40
 



nooeenry1 during fu.tur dotAiled f o povdoa some loodetudioo 

provention works.
 
Strg wculd1.bo required on tho trihitay eystom. rn tho
 

absonoo 
 Pf stroamflow lata, proo so storW roquiromento oarniot H') 
rIoterminod,. Ono uit3 hsn boon tentatively iduntified on the %al1
 
ivor;.and othors vould be needed on the o.',a 
 tributsrios, Only
 
very rough prowinion, oqntu 
 for otorage *ro Innludod in this roport.
 

+Irrlwatc ton t oouiroments - The Oenouptive uses oltht,
 
various oropo woro ontimatod by the lnoy-Cprid4lo mathod, moditfie
 
to fit the olimatio oonditions-of tho arn,. 

. The amount of procipitation that L ottootive for irripgtod
 
rope was eutim,%to4 
 on the basis of a mthod prosonted In "Too)couia


Roleoase Io. 21" of the Soil Oonsorvtti 
 3oxrJo (30) of the Untt+od 
States Dop-irtsmnt of Agrioulturo (USDA), 19,44 

te not Irrition 4uounto at the ftoldhwo not been uodlf1O4
 
by wato*- requirwxnt that ny be roquirod for tilleo and ow.dine
 
wan by ohangos in soil ciesturo at the boilzning, durin#, And it 
the end of croppring asons. 

For prponoo of thin pro-foulbility qtudy, oirall irioteatit or. 
foloonofr- hav* toon taken oansorvtivoly 4V 50 PorOnt for ra1 crops* 

The J1voroton requirement, at the anpin- 1 anto, in liters per
second pr hqotar for the individual oropow-) summariedzo4 tm Tbl
 
V-14.
 

T,?blo V - 14

Momn gonthly Tvrritlon aoqwuiromtq, At ning Plunt,
 

aga ,rojeot(litors/lvotn) 

month Ongion 1 fI124 'arper
 
an 1.58
 
Fob 132 

Apr 0.C0 

JulQ 61A 147July 1.25 1.972
AMg 1.14 V917 

ot 0.10 1.4 1 46Noy 033 f4:0 0.80Doo 14.3 
 01 031
 

'ii 
l 
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On the basis of theouwit irrigntion roqiIroants sumwainod 

'An iblo V-14mnrd tho cropping patterns disoiasscd in a previous 
.... n, a .. . . pr4o.t Ar.igat ion at rqurimmntn vra 

ostimAted and wz- mumuarisod In Table V-159 

Rgtjotd Onto- Tho.outimatod ordor-of-anitudo costs or 
water control facilities for the Sagan igtod Wqioultur, pro-
Jeot are suarowiiIn Table V-126. 

1Tai-io 7 - 16 
*fotiatod Capital. Copts - Wa6'Control 
Sag+ Project - Irrigntod (ntouoa 3$) 

ProJot Yomrs 
Itsm - 12 3456 Totel 

?Nm-Cofltuatiofl 

Otmrao DAm 
Pumpine Plants 

102W0 

so 

Ow 

-0 

7,000 
-

7,1000 
-

7,000 
4,000 

91WO0 
2,000 

-­

9,000 
2,000 4,00O

1, 
39,OCOi 

......C 
hamnal 
Letarol O~sls 
Diatributio $rates 

Dreainago System 
0Cntrt'l Structures 

*11A DVO1 spiont 

-wso 
Am,130 

-

-6-

- -

2,000 

,2P: 
5,000 
2,2V0 
1,300 

400 
4PO70 
5,070 
4,L'C0 
2,23C 
1,300 

600 
4,070 
5,070 
4,000 
2,250 
1,300 

2,000 
5,130 
8,610 
5,000 
2,250 
1,000 

5,200 
28,400 
259,CO 
18,000 
9,000 
5,200 

'retain, 14200 7,000 7,000 32o930 20,290 28,290 26t290 1.33,000 

The or4or-etwropltudo operation ind mittmoo costs for the 
cnploto4 vatr euttrl-systda were ostimatod At rougb1y W 3,700100%, 

1::MnOn~s- -- 200 ¢ 200TO provide Provisional figures for wat~m charge. in the r.o1o 
farm 01sh flow .malaso Present04 oarlior Inthis vwt, thee total 
O?4r-Ofit-an~tf opital cost wast anortizO4 over a Perto& or 40 
Yeot arst A poroant interest. The rdsultt Annual a20=t was 
1 680,0000 Ading tbo unual oporation W4 w-intona costs to 
this ascunt and dividing by the total ouittvA*.1 woAi (22,500 hoo­
taro@) ruo.e4 In Pprovisional wator chartor IN 480 Vor irrIpted 

hootkro. 

IV.30
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PRURNMvhY uWOru MALYSra 

* To dotorm'stb tho, ordor-of-wqittudo coonosin costs of tho 0Spn 
Projoct, tho mothodologr dasoribed In Prt Z of this report wun 
appliod.to tho oapital ad rourrim soots notimtod for roa4. 
vator-oontrol towUttiool nd f"zr InvostMRnt osts, in this prt, 
and for sipping 4M ourvoesl croditg mrkotTn4 storago! ro­
sottlosont allowieool 4nd msnAgemnt, tantJi* and extension nor'­
vices, pontod inPart I. Tho resulting ouoomio cost etrr4.i 
over it 2('-.pr pwled of analysis to given in lhblo V-.179 

NO LE JL Lonlito nd Tntornl Boonote ftst o e,=urn 

To dcertue o the gross bonef'it ,rgin, h i col fnr costS wro con­
vorod to econolc *ons s usulng the rectoro r.oomtod in Pert I of 
this report, A subtracoted from Wooe. 1U&fu.isuroo war* Ag,-r~~i,,m 
coordins to tha nosuaod rat* of buildup (5C m f rm ro r 

over a ftvo-var rrlod stirtine with proJ.ot vwir 31 aM 10 trctor 

fams In Prook yw 4 and 20i-onch to prov6t vwxr 5 and ) 
ettle5mt of feras In this pro et vol4 ivt two. r sartir. 

tban the other projeotmsatudlod @tio ono of f storage rovorvoira 
mst be oomplot4 to Wovlda vater for trr1,-tItn before tqr-A 
OAn oomnoo, 

It roN Prout oost strom (?abl4 V1.7) vas then subtraWt 
ftc. tho.,grona "".Ift atre*= #0 ield tho t. Djeoot benitit tro 
(el. shoM in 17blo 1-18). Tho prol wninvy-A rnu1 oconmlo rV. 
of "turn from th project v ofoumd V 41ejootingt this not bwrfit 

*timProU r'y rato Of roiwn On tot4 "'OJect InrOu.4o4 
to 11 poroonts 

http:appliod.to
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Tublo V -18 

Deriv7.tion of Hot Froj1got IEnutita 

and 114vio Jnt-iwna1 toonomio Hi).. of Roturn 
Bagun Pro~1ot - Irrlgat.od 

(million 13) 

Croo Not 
Proj.lot O2U2 BanotIt Mrain + ProJuot Projoot 

Yoar 'k5-25U Total Cot* onefita 

-1 - - - .08 (1.08) 

I - - - 610 (6.30) 
2 - - - 6.43 (6.43) 
3 0.16 - o.16 32,16 (32.,00) 
4 0.36 2. 2.36 28.49 (26.13) 
5 1.75 6.68 8.43 30.61 (22.18) 
6 3.36 12.41 15.77 30,99 (15,22) 

75.15 14,86 20.01 5.51 14.r.i 
8 6,74 16.32 23,10 4.69 10.41 
9 8,.0 17.08 25,13 4.44 20.69 

10 8.77 17,8 25.85 4.26 21.59 
11 8.95 17,08 26.03 4.87 21.16 
12 8, 17.08 26.03 .5,9 2o.44 

13 4,76 17108 25,84 5,76 20.08 
1,4 8.57 17,08 25.65 4.42 21.23 
15 8.38 17.0 25.46 4,3) 21.07 
16 8619 17.08 25,27 4,23 21.04 
17
16 

8.w
8s.0 

17,4
17.0 

25.08
25.18 

4.23
4.19 

vf.85
.8 

19 8,.4v 170-6 2)u 4.92 2J,16 
20 8.00 1,6 2.3.4 (004) U-12 

Oln e 
mra 

1o 41. 10 
1 1% 

V-34
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P AR T V I 

FflDXNQB OD iONNWDTI0N8 

CONPARATIV ANALYSIS 

Poopt COrni002ata 

Tho,oampononto 1noludod.for osoh of tho'foul' ai'oaa studio4 
nd whiob formod tho baoon for proliminary ovciluitione woro 's 
fc'llovol 

Ot~bolm ECOA02t -	 Irrigatod A ±itult o Altornmtivo -

Looition 	 In Cambolm Awrajap*lubabor Pzroinont 

within 1~titudon 0 571 and 80 -141N 

and longitudoo 3 O1 051 an 340 -2513, 

Aroa 1 25,000 bootoarom to Intonsivo agrioulturo 
and possibly P),UO0 hontaros to livo~­

otook dovolpont. 

Rosottlomont I 215(iO omallholdors on fivo-hoctare, muz­
povorod unital 50' (or Dioro) la~rger holdora 
on 25 04-ootraro (or smallor) tr40tor­

povorod unit.; tne. Ilonbly about 400 
omll livostonk tltivalopmont units, 

Crop Pittrns i 	 For sma2Jbaldor j two *'oiws.eaolVm of 
norgthuA -ind m'inn duriniT uot "eanon anil­
tivition and two bootiron of oottor an 
ono hooter* oaob of pulsoo and oorgtzi 
during tho dry minaon;.tor.mochanisod 
tarog.250 hootmu'6. of sorghum during 
imt Soason oultiv'ition and 250 hootarao 
of ootton durin&, tho dry coicon, 

Yields i (bn quinuiln par htntao),ror omlholdoro, 
norchu2 - 27P, ,ixs #M30, cotton - 18 and 
pulmov - 151 for moohanixod firmoro, 
corghwu - 3L, Wn o? tton -25. 

V1.1,
 



In mo~z'tQ tono, full Pootion asow*oa 
in projloot yoa 9v isorgtiu - 5707501 

mizO -15,000, cotton -4U9250 An4 
pulsoo 30750. 

Tnfraatruoturcs Wator control inoluding pumnping plant,
 
ajravity irrigation and dri~intgo ayst .,
 
flood. provontion 	dilcop and projoet land
 
d'volopment; intornal tertiary otxnd'Mr 
pTojoot roade; 4Tain storapo nnd ieoigh-m 
~ing taoilitios; offloosep housing# ani 
oquipmiont for Projoot msxigmOntt tast­
ing, oradit, and 	Qxtonaion *flrvi'tal 
tout, domonstraion, and sood multipl.­
ontion projoot farm~; and public sorvicon 
including hootlth, nduoation, ml'mricl 
mosquito and TuotrmG fly control, and 
polico. 

Oambolg Pr Jggt - RaIDLodAgIcUlturo Altoratlvo -

Location I In Oambols Urajap *Ilubmbor Pz'ovirnoal 
within Waitudoo 70 - 570 %nd 80 14INl 
and longitudoe 140 - 0)51 and 34 250 

I.ra 1 	 25,Li00 hootmroo to iLitovoivo lirio~ultuwo 
end possibly 25LW0 hoottaros to livastook 

Rasettloment I Zt500 oftallboldr~raoOn fivg-hooero, ovin­
povorod uni'.nl 50 .(or noro) largo, holdors 
on 25U-hoot-tro (or swillor) tractor.. 
Povor,04 unita; nan? possibly about 400 
amill livostook 4C'VAopaont anitoo 

Orop Psttorns I Por amllholdorn, twonhootaroo of cotton 
and *o hlotzru tto or sarchum and PAIso 
during the vot nr'iuonj for moohnnisod 
fmaorap 125 hcotnri @aoh of cotton and 
norghw. during th4 wet votsson. 

II.. 



* (Znale~1
Por ho.4te0 trow 	 amal11holdo'e, 
sorghum ­ 22p Maizo - 24 and cotton 14 
for mechanized farmppsorghum -24,ad 
cotton -20. 

Production I 	 (Zn motric tons) full production nosumod 
in projoot yoar 8, sorghum - 20,500, mai-o 

6,000 and cotton - 19,500. 
Infrastruoturo Uator control inaluding a drainago oystom
 

and flood provontion dike intornal tortlary 
otandard projoot roade; grain atoreso and 
woighing facilitioae officos, housingp and 
oquipmont ror projoot mnagomontt tooting, 
crodit, and.oxtonion norvicol toot, 
doontration, and nood aultipliction 
projoot farml a public norvioooinotw.­
ing hoalth, OduoAtion, malarial moaquito 
and T ,tr(. fly control, and polieof. 

D.do;A Pr.ogot -	 .R-4nfedARicutu' -

Loostion a 	 In nlubabor'nmd Kofa Protnaoosp Within. 
latitudds 80 -0I ­ana 80 42111 and lonei­

• tudo 360 so23' ai 360 36'3.
 
Areit 
 , 23,000 hootrAron to agrioulturo.
 

Rosottloontt 
 a 2,500 smllnbldoro on fivo-hootore, oxon­
poworod units; 50 (or moro) laz'ow hol4ors 
on 2-hotaro (or oallor) tractor. 

* 	 poworod units#
 

Crop Pattarns 
 For amsllholdora, two hootsron of"mAito 
aM ono hootro omoh of oorghum and puloso 
for moohanisnd farorn, 125 hootaroM Gmoh 
of sorghum iand Pulocso 

Yields s (anquintmla per hootaro) for 	omallholAora, 
orghwm - 249 maiw; ­27 and pulaon - 14i 
for uoohnnsod Mr,musorghum- 27 a 
PUIDOO - 16. 

:. : + ":+ .	 . . .t p ~ l 7 + 

VrI.
 



Infrautruoturots ator control oomIrining aurfaoo drainv/o -". 

roado; .grain storago and weighing faoill­
tioa! officoot housing, and oquipmont for 
projoot.managomintp toating, arodit, An 
oxtonsion eorviooep tost, domonatrationt
 
and oo multiplication project farm; and
 
publit orvtoos including hoalthp oduo -

tiono-malarial-monquito and Tsotov fly

oontrolp and poliooo
 

OrooPdro.crt - Adiwugtuingi..trrorntod 

Looation I Th Ou Ooft P viing wndhin ltituo 

60 and5o. 301 andO ; 20N longitudoo 
°
35 -5 and 360 - 153.
 

Arox 1 2500 hootarou to intonsivongrioultu t
 

nd poodsibly 2O0 hootro 
to livootock
 

dovolopmont.

ooottlomont 3 21500 spllholdos ursonfvo-hootaro oxon­

powrod unital 50 (or moro) laror holdar 
on 2tr-hoo to (or o llor)rtraotor-poworod 
unitai;ad Posciblt from 2W to 300 small
 

.livootook davolopmont units,
Orop Pattorno i or omllholdora tvo hootarin cati of 

norghum and aiso. durLngj.tho wot sonoonand two hoot&Po of oottn and Ono ho­
t3ro ooh ofpulo55norahumand during 

tho dry 9ooonj&roa 2500 hootaroo for, noohanisod fnarrof oorahum du ritho ot 
monon and 250 hoo250o ot-o otton dring
thodry io-ooa (rp
 



aorghum - 28, maiso - 32, ootton - 19 
and pulon - 161 1ror moohnizod fax'moru, 

, -or6huW 	 32 and ootton s 26. 

Produotlion i (in motric tono) full produotion at'sumnC 
in projoot yoar 9, uorghum - 61,800, 

maot- 16,000, ootton - 42pGQO and puisco ­

4,0004 

Infraotruoturos 	 Water oontrol inluing puplng plant, 

gravity irrigation 4nd drqinago oeyt',i 
flood. provention 4dW, and proot 1=ad 
dovolopmnt; intornal tertiary standard 
project roidal grain torage and vcigh­
ing facilitiou; otficaos housing, nrn 
equipment for projoot meagamont, toat. 

Ing, crodit, and uxtongion sotvioce; 
toot, domonstratim, and mood multlpli.-
Cation projoot farm% and publio eoxvlcos 
inoluding hoalth, oduoationt mlauriol 
mosquito and Tootno fly control, Anil 

polio*e 

i ?Pzooot - riiatod &Mioauitugr 

Loostion 1 16 Ouu Oota P-ovinoop withln latitude 
0 20' and 5o Z ,011I and loqjtv'n 

360 5-' Ad 370 -15'A. 

Aroa I 25,C00 heotaruoC Intensive qrioultro 

and possibly 2500 hootaron to liviwtook 

dovolopmont. 

R oottlomnt s 	 2,500 mmlboldora on five-hootaro9 ox.4­
povorod unital 11 (or nor*) lage holdurs 

on 250-hootaro (or amllor) traotor­
poworod nitsl AM posslbly frOm 200 to 300 
small livestook duwlopmont unito. 

• ": : . I .. r, • . 



cowp Pa4lbo N erno~z. v *.a'o Q~~ 
NOrghum and maso.1tWing-thO wt COAnOfl 

____ _-and two bastgron of cotton 11 
taro QIach Ot P4#.;n and sorghum djri 
Vbo 4zry sroulop for'smohnizo tuaorn, 
25U )aootr* of Porffhuam durinug tho wtt 
inosson and 25%n )taos or cottnn durin*, 
tho dry season. 

Yioldn I (In quintela pur h.)at&.c) fwor saallbhoI~aws 
sorstiun - 28t =~11W - 32, cotton . 19 
And pason - 16, for mochAnsod. tA=raw,, 
sorghus - 32ndn cotton 24., 

Producion a Ir metric tans) tol production Asnow4 
in projoct y*4r 9v vorghum . 61,800, 
Bit"lfc -O16,00tton - 42,(4C and 144os 

InfrAtrUOtUXog 	 Vitor control InolujitIC Otorago,two 
pumpine, plwtu,, prAvt7irripatton oMA 
4r~nip 87otom) 	 VA4 project lIVAdo.' 

projoat roadop tmair atotap uM vs4toi.r 
facilities; 1ctoffoa hmoulzg "nd aquip­
pant for projact Smanaeento testtral 
credit, wAn extonoion sorvicop ttt, ~t~wn 
0*4"an 04 ii w%4Ut1lttn proj~*ot 
faz's, and publiou arvioos tsoluiW:g hv04ltb, 
riduation, rislrfal mosquito aml ?n'*tso 
fly control# *A4 	poll**# 

Tho ostthto4.od*rn.~ ttuid InItigI capital costs for 
Ovioultural dowlopment of tbe four &roas atudied go given if 
%~blo It. 

VI.4
 



4~~TA ~~ a VI- IrInitisl OytlCasfrArolua kooc n 
ItemOubl roou 

Irrotod hinted 2ainfc4 lrrigatoi4 lw'$anito 

Water Control 70,0 22.5 5.0 105.0 133.0 
Roads 2M 2.C0 1.0 got 2.4 
lkpping and Surwys 04 04 Cox 0.1 0.1 
Credit, Markatine and 

stowqo 0s.7 0,7 0.7 C'.7 0.7 
Robtt@aeont, Allawunoo 2.3 1.3 1.31.3 1.3 

~~o 0.) 0.3Srvion 0,3 0.3 0.3 

nd$tnin0,7 0.7 0.7 017 0.7 

Total 75.1 9.1276 110.2 13. 

Tho Ostimftto4 ftlor-of~mnltudu snmas1 ruwing ootis for tho 
four projootc itt Nil devolopeont An full pMrooution %ro Sivo1) In 
Tiablo V1-2. 

Tablo TZ 2 
Annual Oourhr4str. 

Item0h4 &ms a*4asI wfra 
Xrigt*4 PAInod Rftluf t'i rIp Tn t4 

*Jat~irControl 2,70 800 10, 3,24 10700 
Road 500 50 

mnd tor"p 231 231 231 231 *231 
P~~blio Wiaos~@ 183 1831) 183 10,) 
NsMwonto ft~n 

VARznton448 4p 4 4 V 

312 1,711 467 4,152 IOU1 

V?-7 



Zntornal M50.110tOX ReturO 

nOt. 010onomin bonotit_ atroams fop thoe.fcoup prnjOOltO--a, 
Sime ini Tab1 VTm3p and 4orivod Internal Ofoaamlo raton of rcrtur' 
ax'. &Dfollovai 

-Th-0 

Giabola Projoot - Irrigatod 41tornitivc. 21 peoroont 
O0*b1, ftjot - R44*nred AltornAtivo 26 poroont 
Didos; Projoot . Rsinfod 21 poroent 
00 Projoat - Irrigatod 16 poroort 
SAMs Pr*J**t - Irrig~to4 11 porocnt 

Table VT - 3 
Wot RoOnouto Dbnottt Otroiwo 

PojoOt, OmastOi l~~o Sides% 0116 

frwtaato ato4a &eWad f-rrl Amtvd XECIM1t 
-4 (0486 0*31 (018 (0.86 (1.08 

3 
4 

17.87 

R14.021 ~ 

5.14' 

t77S 
C,40 

3.03' 

?1.41 
0.31 

25.o95 
21.91 

1491 

16.43 

32.00 
26.13 

5 
6 
7 
a 

13.93 
17.62 
19.76 
20.61

90177.55 

17 
7:11 
7.76 
7.89 

0*9 
06 

3.31 
3*35 
2.9" 

14822. 
1007 
21.05, 
21-095 
21. 

18 
1522 
14.50 
18.41 
20.69 

10 
1 
12 
13 
14 
15 
16 
17 
is 
19 

19, 
19.10 
20.26 
20.12 
10.10 
19.92 
19.96 
1237.05 
0567 

is0.65 

7.11 2:;2* 
405220.44 
7450 2.97 
7.45 2.92 
7452 3.01 
7*44 2.93 
7.48 2.907 

2.54 
2.26 

6477 2.26 

21.59 
21.43 
21.40 
21.21 
21.25 
20.52 
19.94 
19494 

21 * 5 
16 

20.8 
10.00 
22.23 
21*07 
21.04 
20.05 
2 f 
20.1t 

su to 25.75 1123022 27.04 25.11 

UommaID 130IU 101 Mfax I "IWDim 

l-the. lwol~@Sta rocoome 4 for Phio 11 fitalbillty sWti'U*4 
%u., in eor~ofmgost ptiorltyi 1) q4~ G laPwolail Aw 
2) tbo Dia. Pr.ojet. to4ang tewAbln mtwo n qae qg flovi 

1) ThOse po into,'nlw..oan~x.pri4 of return wart 400. 
uldorably hitore then for the Co sAl 4M hojots. 



feor. the (hmbola areal nearby cliaatolosio. stationo PxO 
- - inupition wbi'Ob Vou14 piruit eop~mtosO 

oonilitiono in tho Uppor Mans VaUlcoy Thera o ascom­
ploto Aboopoo of basic strointlou 4 climatio 4sta,for 
the Guo An4 Sapn.Projocto; field ;wmmlofonta emirriQ41 
ouat during the short pari*4 covoo by-Phase II atufios 
would bo inconclusive ftnd insdoqiunti for foasiblility 
67140 invstlgitIvns# 

3) 	 Therea, not oppear to beo ny-ova wIiiv socil aop@tv 
which would ra~to one projec~t over tho~ other* With the*. 
exception of the Didos ProJoott which appous to be cam­
plotaly uitbitod oxcopt for two roam~t fmrg all pro-
Soot arIO# are, scantily utilixod comoonally by eouiunomdo 
hordom# Land tanuro is not oxpoctul to be fin unsolvable 
Constraint In either the Oambla ei (all lan~s oriest­
tied-u* Oovrmeont mone) or the Vpjpw Didess Villcy 
(reported to Lava ntther ooamAl&#ldog not currant 41.­
piatoo). The ObliL itrai otffers tho uniquo *poetutwiy. 
of settling Indigenous pooples togothor with fitrmoers 
Ovsreo*Wde hW&M %n4nd 	rought ar*A), cloeiroa 

4) 	 Tb. O#Abola area offers tho potantial to expand strioultural 
tad livosto*k dotolopacnto in stlIGws to an ultInsto 44 
vell in.exoosa of ono Million hotar*, thus provijinv 
Unique op"Ptw mitlob for rosvttlojimnt# hmoosod saicul 
tural iproduet toot -%n4 lzarod~ola pr*44sag lndmtriao 

5)	L4et 4lidstu4y of the kro, ftivo~r# In conjunction with Wh 
ftSWola frojeet foeibility Invant4ations would twovi4%, 
Indletions of river developmt pot.4thl for ffood eon­
trol, tnlran navi#%tlon, trriptilon, -awl powar generation, 
possibly iia nentoa ieRencnet 

?)te DUeaa Prot comprinos the only povolbillty fowiA In 
the vilaity of' the BodoloJbtt reMW~ having %ppro­
elatlo potentIe for reottlometo 

'Ztoo 



7)Thoawosrooouuowad for 4.toalod atuioo,.w. aoirmW* 
to thovo nIiial advorno ftooto on the ooology of tho nvom 

end bruishl thoraforo,4'orosto would not bo doetroycil. Thii 
Uppor WLoon Valley doos not mpponr to havv r*14rgo wildw 
life popa4ion; , thor@, oxiata caql, aira% In Gesbo1 
Awre3,% to oupnort wivldlito rasorymo In 4ItIon to .'van-, 
tilel li'ro-coslo 4gwFuuii 4nd livontook 40volopsunt. 
Both dovolopinmts would4 povldc b,-.nvf~oIu1 soil Wui vet'.r 

8)Both rvoorA*ondod rs e o ohaduzlwt bY MA to hevo u4il­
voethor Caoidar ros4 uiouss 4ur1*ib th,5 "Ixth R14nvy Pr*,4;rn. 

u~M wB1 amop# or WOWE FOR IltilS it oSMrTr 

WSM 2Ay Ugg Clevaiftalligu ­i4 Zkn To ilontify thg4 
prool.. %rasa in W;o tvo siotcca Irojeot. oulih for both irri­
ttied (%hoble) oanA vitr*4 (0*abqle% Wn DPI~om) vi~roiltuw'o ­
V"lopmot ad I1vintook 4ovopejont (Oenbom' enly), #oil sur-. ' 
and lad capbility olnutolon ar r~qutr,,0. 7ho work rclquivo~ 

IsisI'lloval 

tho "itsa In bo4.*es*s 4r# ClVl aitr, 
44411W ,g oty of' cv~o soil 1watofl por 4W~ hootro 
will Pwobably bo autfiotonto Hwvorp tb. ttnl 46ft-
OltY 'Or 411 DA"Ping mfof&l4 be 4utaralnod by tho marvoy 

sovm 44 I 4roUM tnapiation of' Wt rAs 

-Prof~4MovrptImn will. nonaaily bo by e#~ir~g 
to 4 J-Utli of' two Doters. Ismovo t ut !P Poll pro. 
ffl11 pto two actors 400P shouldt i 4w t*vOour-ut 

troe OW~ 4tatrnla horlson for j,4t#vratory snalyvsio 



The PhYsiaft4~ud oboutoal 4jo*aijoupanulys*r 09 
oolloo'c.a from tho ropropont-Ativo soil vlt: w'io0ld Inalu"4 I 

Nb'hi 01id asj Choicahnimvqtu, -

pSea~totonoo and prAyol H 
oozgo sarl soluable saltia nions an l otions) 
fin* uM organio X 

oil$ peroont oramniaomattor 
clay 'RAl ratio 

por44t COO 
tota o=)~Anft*blo bmms 
oout OXAt-no Osacity 

U4.) uturstion 
Rol OxtI'4tjl@ P 4"d K 

(aiarrwx t-Oplon only) 

In, &4dltiong sauplo from ouch of 04~ profile Wlos aboi1d bo 
bNan textw'e4 to tho f1eld w4 1%,loest 50 or' thomushould buw t1ilj

4oteuui"Mtons of their ORI *%dot 
 sv,asl 4A42 klgte 4.­
scriptione on an horlson tmsis,
 

The nubes of prof la pits# solse aupbor oollocod unA lb.. 
precss rang of physol u4 obealcal tontinA eaVy be adjuvtoA dutWig
thO-vork to 1517 bv nutually zgi'o4 to sit thm f1eld soils ocr4Lttono 

Prom the raste of the soil nmyys mA terrain Ovslutlansp
land capability nap viii be pz'4oseiu. Qlneu'iatio,, houl4 ho In 
uo.Mane, with tbo systems usd 'by elthar tho*VMA $oil Otooovation 
Carvie or tho U8OO mdiflod whore noosafwy to take socowt or 
lol oon4itien. r midase requtrommts. 

Tb. soil .swvy r@opor ehoudi Inaludle all 4ats, an soils,# milr 
the oeology and Ims4 use vapowblitiss of tho %oa Tho follovIvnf, 
mapg of the %r*%sulible for opioultural +;vtobopmot aOft4il bt 

sell W $*%t 

-w land tw d elminsffttiqn sap, o",- IM900 



hE~Iuekgjtion~-& we do""'* "Otttions of both tha tsdioous rurfx poR4&lo 40. voi. ro *ti4 
b~nefiiwlogf~ otoo otion.of h oiw~toffoIu
 

informtion choul4 be obtoinaou (VtOtOO In 00~ 6o) of f~&t-mrr
 
who would ho roottlad fton othar pw'ovinocaq this Inforattion *%y
 
be Mt49V*
 

Religion, tuilbl Croup., fimily DIiP'., UAI&R Woos or 
raidtanoog eooations, QW4 ~#0b~ 4~Ioo 

- I4*bVt44s NVirOOD 9f OrOdit W4' toMpont tor#o Wn4 
pW'Pq*O of IOis. 
Work 4ono for othwrEBO4 piywot& veeoajw4e 

- 7ia1y pi* 1400 Inectar 4# this In ,'onsibi, to-4otornii 
-DI~SWRo@f#4rtat fron frue ttmvw-A ront­or piboov of 

4enoot how often vis.to4, VLOt 1# prhMs4 &nd what in 

- ?wI~ or r4fgiova uastoas which tv tfam it cotraint 

- 3ting fA~raft aysto" of bonotfloy fsz'urs to Ia"Ita 
ava0 of bhcdtnpg. *ropa, VI~nttn-- xrA. hmwstlin diwkq, 

o~4~&ri qIipw4ts yti4e, Inputs#pwt~~styps ~f 

pro$mation *ono# aouo~or 5*w4gt gtoo. 
- ~vsto*k OvWWP whorA graq4, 'An U'v of atfhk (16440 for 

fted ft1 or w*, 
W VA tonuf sltustiono 
WPOMUWg~t IWvprM'voiot, 100., %fusirvi, Wildings, Iftor 

z~mrlm9"' I. following t*or vtII bo wv4vrtiken 
to Obtin 411ts fsO'nt14I for Ptojeot PIUMA4i otUAIoS. 

- ?hPsotto WW Onltustion of' the "401atn# r~so vithitt tho 

*thar POWnS-IN Ithioep1 - 0. 

14vatttogtIop of sultqble .Ito. for r@*owstuto 

http:otion.of


%A4 seoduloato tbo T4art*4 Ififibv '4hortty cmd tho 

Dotnsi~a~onotPreset war traawport volu*0 %Ion t) 

De~torain!Ion or Present trtnspWt r4li~o. 
Tgg=Aptp &arn - To prOvIdo tho nvoossary topcgrepyt 

V~ %%i4 Preliminvy 4avokns 

(tr"Oticn, tPIUP flod4 oontrol, r'an plans, gog ot:)

5r@Um* Skwv"Yovil bo roqiro, *%ps st 1oo.1s2(',OO u4th
 

Onablpisn I ~~O~&t ot projeot work# 

o". Motor 0OnA~r bztarval %re,oonsmore4 vgwtefr fasibility 

131zatf'Uoiwmpan Oiiwl -U141 ~aVill !Uziati be oolltoc 

mevovoil vA mmlyset, Iuoh&4ingg
 

WON tov; inoiudf41. gaup %4bta,Alskargo ooaww.Stea 
mentflo #441inwt amott vaterf qwuiitj nci4s, 4opz;,%blo 
Y1014, %n4 Potentiao for dovelop..4'te 

- rOOIPtt,atIon, Wlr~iitn fro~qgpv#, .tributicqn ot r~infi.1i, 1 

raitsUl intnsit7, MA~ Otfeotivo- vilafali. 
- ~'bornht~ ioj~oaf(~torm, RUCh 41% losertturog ev~porA. 

tico, ftfto hunl4 ity, sw4 wit apg~ 

fl.4 JW vou and 'ithods of esppiqn phortj 
"@iua10"4%tum crodit Vill be roviawl. 

mkrAgt-j7h ourrofstvA~proovoottiv Int-4rna "n4 VOWF 
9RuWkqotSfor otton, maise, eRorhw, groftl'j 5't,f PAlaU1 cr,rioatmo 
livestook, man thor prduo o n bt9, fom Auaptablo to sho pro~oot 
arest,11ii b# owiain#.1~rand ays. 

-T r~oont 61MMMl0e, vto loost iona of crop pro..

"esNt ftollitoo In 1thiapia, suph 
so 4*oAton gins, suAwr r~fjn~rI~o#
oll eailot @nMriao seat f4OkiN plonts, o&thbroo Vill b"' 000Lr. 

Uw~ta P# tOSm reo or ivoslok In the prvat Wwlsi 
will be dotcrmIA4 rAnn"Ubra will be ot~jt4.6 

IN-"060 Ombal10 - eoer thewra vili bi 4otormino4, inniuA m
is# p),Ant oiW0 npiaoning, oewrylng QApacitlo, of petw'4s 
fot 4#nuity wAnvaiw Oir appioabi.), nA wldlife.IA4 

http:r~infi.1i


!iitrO Cotrl ,Thq followingj plnxmi" n&~A pral Iminp~y 4o~ijPr
*tivitios will be oerrio4 cut to Provido tho~nocoonury vator oon­
trol infrastwiaoturo to onablo WPIlONOntation of proposed Agricul. 
turetlp livestck =4~ rosattlomont sohomoss 

4W 
 Dtorntnstion Iof trr1iit on iwftoz!4oquiromontu on tho 
bas of effeoctive 'iinfalX, ov~potrannpiration roqurj. 
vionto of the proposed crops# rnd4 trri~ntion officioncivs 
(OGwboloa Irrigated alturnettivo).
 

-Prollimnvy lityout o.nd douign of 
 irria~ion (O'iubola Irri-
Sited41atornativ), and 4rainWo (Oria'oia rotinfod %ltormn­
tive and Didos)systoag, Inoluding noosasawy pumping 
'facilities anid control struoturoso.. 

- raolinv~y ayc'ut m4 dliin of flood praontiou dico for 
both GOabolI4 altarnatives, Including nwcsxsrtry control 
structuroso -7 

- ovuraiaiation-of eouroos of conotruotton Sitorirlxs. 
-Praolimii y coat astiu~tos %and amuujil oporation ind nsatn­
tenanca coas 

ZMADOCIA1 -" "'e followingj.planniu; And prolimitAry donipn
mtiviti,. will be *4rried ou-to provide for tho.tr~ngportttion 
tsoitlt*g M*o60ssiy-to aeoo*1tv projoatL dovolomoti 

Usmtien 01'the gr'owth of futuro travel (goodsBa Wj~people)
within the project itrose %.nd to outailo centers. 

-Proltiiry layout Wn design of intornal project rovis and 
bripo Goluction of stmndads mid 4*aip criteriet will be 
OOcrdIvitO4 with tho JIIA %nd Rurl-o4d Administration# 

-Nothods of construction %M loat~on of construction 

?rlAMIILAzY Oust astis~tes and annual oporation fAnd 
snittnaneoo *oat#, 
ROytov Of the IRA's hi~ehvay progrma ,tnd the Rural H0401' 
Adiitationle plwad *otivitioq, as they affect 
external aocoss to tho project areas, %nit iuggotiona An
 
t0 seo4ul ing ad %lI gnmenta theroof. 



- 0onsidcration of a possiblo rivor transport route via tho 

Barzo Rivor and Whte Nile systam. 

Farming Sytom - ltornmtive fairming systems will be nxaminad 
to includos 

- Altornativo farm sizes. 
- Dogroo n extent of moohanization. 

- Cultural practiooe with.anti without irrigntion. 

- Oropping pattorns nnd rotations* 

- Bead vozaotioa, fertilizors, posticidna. 

- Production and equipment costs. 

On the bnsin of tho.abovop roprosontntivo model farma will 
be determined (in oloseo coordination with 140A and within oxittinr; 
or pending land tenure legislation) and canh flow Anslysos will be 
ado inoluding oomploto farm budgets, production costs, invest­
mont costs, tamoup credit roquiromonto, yiolda, salon, debt survioo#
 
water ohargn (if applicable), not roturnal anr. 
 internal ratoes of
 

return,
 

SV-1V
 



Credit - The exiating vituation in the projeOct areas is such
 

that loaally-ayva~lable crodi acui'oware virtually !!
'.xtstent. 
_ 

Consoquontly, credit raquiromento for tho projocto will be eati­

mated and rocommendations made for the dovelopcmnt and manta­

nance of credit institutions and funds at tho project level#
 

including preliminary cost eatitmtes.
 

Markets and Processing ,acilities- Eatimatoo will be made of 

existing and projected demands for tho prnpoeod project area crolia, 

both domestic ond international, taking into account production in 

other areas of tho country ond t e impaot of poputation growth 

and increased incono. The location and aohonl characterintica 

of deomnde will nlno bo connidered a th,.t viii infilunco trans­

portation and atorna~ requircwnte. Th#o potentinl t-Arkotn for rice 

and 3uar cano will also bo inventigated. 

The roquiremntv for crop ntorai:o will bo d,.tormind and pro­

liminary coot ostimateo mado.
 

Thu viability of crop procetonn ficollties, ouch aP cotton 

gins, rico milln, and autgar r.ofinroen, will be invoati#tto4 And 

reconmzndatino mdo, 

The natury and orq(nit'u]qmir(,kt farm isupplkoa willt for 

be Ilentified and describtO. 

ftocommndntionu on tho organizAtiln And rolo of cooprtiven 

will be zaJa. 

14nollgont, logtIn. 4il Rxt~pgion ihagviog :r~lc orint 

tion and nanegzont roquiromento williv 4lotorLnd nnd roooimn­

dation =made for oach ,roject, including tho votsblphaont -ora 

demonstration 4 A1 nod multiplication farm, the tratntng of ox­

tenaion agonte, Ani ti provinion of *.-noion Arviaoa for both 

agricultural and llivrctock (if applerlle) 40vdolpoento Prehin;t­

nary 4-tlaatec fe Ii lnt f tind qutrcen** 4Md nnnal rorurrtne 

conta will bv inI. 

Oettlement Pln tand LAMd Tnurk - flsttl#%Ont phno will ~ 

proparod for the tw* nromv# to includo moarot* o tttliorfe locA­
tion of farmptondo on sitie of vllle ieavhih will ;rOen)y 

appvAr to support th farm population (ot tin inelt,1f Mtutlt 

villa e Reoomu".natonnw11 i a ha IolYoutI4 v 4P to bot 

VI-ml6
 



fit themaximum number of indigenous rural population into the
 

settlement scheme.
 

Systems of land tenure, which will havo a profound affect on 
settlement planning, will be oarofullynand taken into 

account and rooommendntions mnde ao to farm boundary markina, 
land registration, land taxes, etc. Constraints will be identi­
fied and reoommendation3 made for removing thorn. 

Livestock - The potential role of livestock, spuoifically in
 

the Gambela Project areep will be investigated and evaluated
 

including the eradication or control of dioosae. Vrious alter­

natives, including cow-calf operationa, otookor progrime, and
 

ponsibly a project reed-lot, will be invootigated and preliminary
 

cost estimates made.
 

Forestry - Insofar aso neither project area selentod has
 

appreciable forest cover, there is no scope for either control or
 

utilization of this resource. However, as a-measure of conserva­

tion and to protect nearby forested areas, the advioability t"
 

providing for farm woodlots will be studied and recommendations
 

mado,
 

Ecology and Environmontal Impact - An ecological overview
 

will be made of the effect the two projects will have on the
 

intorolation of plant and animal life in their environment.
 

Wildlife population and the presence of prehistorio sites 

(if any) will be assessed and recommendations made for their pro­

tvotion and possible controlled exploitation in conncetion with 

tourism development. 

Partioular .attontion will be given to soil and water manage­

mcnt, The possibility of plantAng more nutritious gTraSeoo in
 

pauturelands will be considored.
 

An outline environmental impact statemint will be prepared.
 

Public Services - The nature o other services to support the 

populations of the projeot nrces, and the sottlements theroln, 

will be indicated, Included will bc health. ducation and polices 

Based on stendardo of thte tinintriom coournod and on their coat 
data, genoral roqulz'omentr. and Approximihto costs of those ver­

vioae will be dot~,rmincud, 



Proieot Prop~osals
 

The individual planning etudieo in the previous section will 
all form elements of the project propoiiils for implementation by 
the Imperial Ethiopian Govurnment, The balinno botwoen those 

elemento, their interrelution, and their ultimate presentation 

acomponents of a plan will be achioved t)'7Duah a continuous 
process of synthesis leading to a coordinated plan docmoent. 

The project proposals will define and doocribo the implemen­

tation plans. The choice of components of a recommonded proposal
 

will be influenced by such criteria ns voils, size of area suita­

ble for development, location relative to transportation, the
 

present status of farming and livestock production in the area,
 

the relationship between expansion into now agricultural areas to
 

the development of lands adjacent to existing farms, and other
 

factors. There will be considerable economic choice in identify­

ing broad areas for sequential land development activities*
 

Based on the planned phasing of the projects, recommends­

tions for the timing of the development of zupporting infra­

structure, principally roads, irrigation water supplies, market­

ing and storage facilities, and extension aervices, will be made.
 

The projocts selected will be described in detaill including
 

all of their relevant components, together with their estimated
 

coots and phasing. Tho project descriptions will sot out the
 

antioipated form production and financial anayeas of farm uodole,
 

Coots and returns from model farms, togother with the roquirements
 

for supporting infrastructurep other services and the rolationship
 

to livestock production will then be aggregated to provide results
 

for the project propoonls an a whole*
 

Specifications for operation and management of the projects
 

and definition of the required oupport of overnmant ngonoies will
 

be inoluded,
 

A oomprehentive financial analysis of each project, including 

fiarnoial csts, financing requirumntn, eatimsted government 

cash flow and Loieign exchange oash flowas will be made, 

The economic analysos vil inoludo eoOnoMio vAlUAtiong Of 

cots and bonefit" and thoeir Agpegatlons, And derivAtion of 

the internal economic r~tue of return.
 

"'4'' 71-28
 



The project proposals,will mervo as base* for deriving the 
requiremerite, coots, bonofits, return* and the primAry and so. 
oondary impacts vhioh would result from tho aggropate devolop. 

the national economy and foreign trade will %lsobe identified. 

The project proposal. will be drawn up to most requiremento
 

of international financing agencios. 

BRgorl
 
Mqnthly proegross reports will be prepared covering atff 

assignod, docription of Work under way# identification of matters 

requiring spacial attention or possibly change in work soopo 

estimates of progres on work items .and summary data on projoot 

costs And budgat performance. 

Finnl feaoibility reports viii be oubmittod at tho end of the 

Phaseo I Faibility Study,. 

wXon~ nwrn=fl Ts Yost Mail II MllinB 

Oontraolorl-s Slaff 

In order to carry out thovork OutlIA04 in-thO prevous suotiont 
it is estimated that a total of m- an-outl of professional tim, 
will be required fto the folloving positional 

Team L*Aor 

Land Use SpooiOlist (Derputy Team leader) 9 
*ioultur4l lonomist 6 
Hydrololit. 3 
Transportation Pinunur 3 -

soils slontist 3 -

Livestock Spoilaist 3 -

1iokeiug tpcoaliot 2 1 
Rural Sociologist (local hi)Doolgis (iloolthfro) lit) 6. -

Principal Advinot (home orfie.) .. 

The PwOPOdod sohedutMn of the aboye ot toshown on VPAW. VTa4.
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limited time sobo4dalod will roqiro PrOV0,104OW i ssitataoo from 
tho 2tiopsnOmmrrWnmnt in the form- of cou~tormtw powonsmo 
scalped to york 4irootiy with the Oontrnotorla ststt. 5S&oh 
arraz~ount wli~llso provide nn opportunity for the.training of 
couorWwt porsonnoio I t I* rocogmndod tjjt the followlig 
0ountorpart staff ba amignode 

conoolot 9 

A~vonoint8 

Avoitnt Soils Surnosi 6 
AMgIDat BOLIN Suirvoyov 

?ot~i46 

BSIATD 005? FOR CAMUYVO OUT FOAMI IT V3DZ= 

Tbo coat to Oarry out Ph'so i studioto .ontinstod 411 foliov 

U; Os. Posno 
HMOr Otfloo Pebfosuionai 7t(O00
fto14 Otqtt professionali192 

COoporOtin Covntjlv sln
Flo14 stiff Piotoggionil 12,000 

Hown Off too8,0 
niola ot~fte 

TOW1 0vsth@qA 



frayel anda~aw~a4m 

IntornsttaoM1 Travol 2?7%)
Other PareoWiol'Trasw1 4,00Q 

TOWn, 1'wayu and Trsnsportation 513 

Post Dfferential 8,400
Quawtowe9,000 

?oapowai'y Loig
IMUoatibn 
Idueationai Trsvoi 

30,260.
7,000 
2,400 

ParxDion Goat. 

Olhor.-D-ingt 4,000 
06011unioatibno 
3opoftRepr~oducotion Go0.t0 

1,6000 

3q*ap the ost 2,000 

Tottl 3quIpmont, vehilels$ Kataruas, 

bklnlnL310,960 
Z~aLZ~a31,l00 

~JF~WAnSinOU, PfluOsaI To0 8$ P30V1 

Tbe tOllOviaW item ares not Inaludo4 i the ou)St setiratu WA 
It If aBDmA4 that tb*Y-vi11 be fuz'nichOid In local oarroocy or in 
kind by the IthloplAi O0ornment or by US=$D It unot provldad by
the Qoveramontow USAID, th*Y will be reimbursable to tbi Gontractow 
by addttiono to tho cost of the o"not And to the fr's Costs 
will to in aforwo with US=Z steWAwdl Whao appioablo. 

-Afo t ofice poo in AddleAba a reuire by 6 j..
dent And abort-term stafte. 

- COSmP~tnt socrotarialt scouting, olt-rioel and draftU4npeweo1Mil# topWpapbio smn orowat tralators ud drivors 



to the contwaoto's toss# 
-Officeopment and turnlshingap utilities and uppliosp 

1naludin.g typowzitoep. adding sohino ouleulatorap 
drafting oquipment and other t'urnituro and fixtures row 

111vobiolos 16. 
-Napal aerial pbotogpiiphat survey aMl f1.14 quipmentg and 
other wuppwting services and aquilawnt of a toohnical 

ft~ 	 .. rquirodp and voblole, maintonaO@ 

*Lboratory wanlyss of soil, water and plant samples 
*Assianos 	In It@@UIiW visas and &Wng trips. 

BM iotlolmcoulstions wA mwiou sorvioos requirod IDY 
00e Ootstores team. 



S"VA, brood4 I-- ta4 in. tko 44njn PW~Iuof and 
ssibt bo availsbi. for atookin. tbo projootl 
woll-tAffod and moderately 'well aquippod votarinvy #or­

preoot coryics; 
Rindorpont vcociastion under muspicoe of tho JP-15 protCrftm 
appears to be @Mntrolling this 4inoamw, oz well an ro4uoii*, 
the inol~onwo of OW?;I *a 

-the possibility that stooker anilt produood hire could4 
find rA zrkat In the Southern RmnWl'm4. Deolopent Project. 

90aggonts-2f a Diwitook DvvleummttPojM& 
09o* - As with the Osabla project wr,% (Part*n), this 

ran could ba 4ll1ed to the pood trri~utioa Projoot proviously 
dinotwsed.. A6*rias or positive aotionswmoud bc roq4ubvd to ovor­
onee the constraints %nd take advatq of tha potontilas Actions 
required iscludes 

- Initation of %nextonsion progra for pastofalists with 
respoct to slction, foodingg and hae-.th proteation flat 

- implanantation otdiasosw control n pr~iouisly' OUtlln,4 
(for 4rfvrt =W-production hard*); 

- Ostibltshxsntrft o a-tround vstorpoints; 
- cocutruotion of accoe roads to t~io prooet ares; ~an4 
- 1ANUuratf on oft pasturo asnomt uwhome to protoot 

MWd up-grato the Sraing ares. 

L004tiftj D ig# ofLivestook ProkootAra~An areat or oippr~oxi. 
mately 2PQObo are n the #%ast bank of t6,i On* Rivor adje4nt 
to Ad south of tb. irrigation prooet aould bo.doi~ado This 
area shOuld supprt froms 11oO 000 13,00M baidof mature Indlr nous 
cattle. It th e or Dorasi is brought tn, howover, the nunbcr 
wuld be reducA~ to 8,(0 or 9,000 mture Animlas 
S SItaL - 00tlo for a liestoek produetiout ph%"s of tho projcat 

couldteo either local broads Oo, as proviou1lv ougpstod, Imiport*. 
tics Of the 80onA type. Undoubtodly, smo-ooal, pmetoraliste 
would take sdva~ntpevf the opportu~nity to obtain grising riots ins 

tMe Gras wA this should be enoouwapd 

TV.",
 



..1M anontrl, - ps*Ltuat m Sn4*noOO otnoo $OdZ and 4ey

of I1s69 -oe. in Part I would ba dep nt on tho
cout"I tZino 

aaylAbilty oL' oquso p rsomnel from tho Votorlmnry ServtOs
 

ha#.- --4b k)v~ep4am .41a sre ip-t-irly,ve-1 "oi-. 
with oh parortnwolt the folloving should4 be Added to o­
proot - on* Votor1narltn one minel hcAlth ;%sistnat, two v~iool­
nixtors, two dip-apray %ttonduntsandouuAl labor no noedod duacn 
vmooination.ar4 tick-provent ion operations# 

* VaEtorotC - A# n constwit water nupply Is roquired, w*tor­
points would bi ctablisbod throubout tho 4.stainareo. ?wvo 
would also orvo tho n4oo of" the human populdtion livin in 
nnitr.tbc aSrIngaroit@. Var would be dirriet in part tron Irri­
gation rtum flow wA partly 4c apooifloally 4eosigdmwtorpolnt 
fod from tbo. rvor. Tho would be srrvny so that no ulmw 
would h v to travl oro than five to ovon kilometers for water. 

ztonaiq Oorrioo - As tMore a onlyi t w sgrloultur aits 
now providing tftioon eduostion In Oem Oof ntw nons in tho 
;robust eys,.41iticna l extension staff would be requtrod. .Om­
siottion should bo given to aetabllaWnt of a dosonstrlon M"i­
sto* produotin uit within the projot. goilAstlo oxtoniern 
eduattion In tiolds of entalW broodwi, nUtrition, dism Pro­
ventien "d control, Wnd psttre mngem0nt would Wo roquird4. 

Naturon1AA t - Only wton the protw# oeoelogio oamrstt 
of the proWect azee hw bon d teralns during moro dettiled studios, 
o" 4a 2o #'1 #:Ace* of aeft4pot be introt"4d. A #YattMtlo 
sbodule fo bring of tho graing a"r a tird requolwund~ml1o oon­
trollod oenttiwl U"in om ptcvot tW- prolltortion of %gl4vdi­
able.opocto. Ocnsdorttonwshould elso b 4wn to postum
 
Inprovaont by Introuctitn of now spotica.
 
Dknrtits - Ckalitatty*
 

• Iaprovaoent of the orrying oepaity P tho riunglands ould 
soour so i reslt of reduction of dsos inoidonool i0torAtiou of 
usro pmtcpsetn iner tAhAW Mli duAlityluP of q ardoeducation 
of pastoralstim In-neweg' methods of livetock Produotion, An all 
Of those factors oOme Into pl,', thero Vould be agraded rostruotur. 
Inar of the herd to inoludoa 



b-.MMsher Of tousles Of wePrO4UOtIw Go. would Ue~rftoo 
-Tho Calvin# rate would Incomoes. 
-The mottlity rS4 umRnw 0otle oft ncl ova would be rwdue,). 

-Anniusl finanotal retuarn to Individual owners would inaoo. 

Tn vlev of thl noptive net benefit atrovu reowltUS froa to
 
preliminury 4oonomlo .%rilyste of-s COV-0%gg or~wation. for tha
 
Gasbq,1 ProJcnt (mao Part 1-1), no An~lysis vi'sN ade for tbo fl4a-x 
project %roa vtaro te psture oarrying 04fwit toi lowor mnd tntr4­
straNOAW dovolopmnt-oosts %M4a~ be abomt ttA eos. LAn mom­vao 

snd for G1mbo1A, boveo~r, 4otlcA foutbflItty Invostiptiomi
 

bae, inbould %tooInaludo a livestock COMor~et
 

1VINAUTROIMAQ ==N.OTm? 

11olu4.4 In ates seotin are$ 1,) I'm i roadso end 2) Irri­
estion, AralIm M flood Control ftollt1&O. (#thjr'fraattrO 
Ito&4# includiags 1) m~mpent, testing mA axtonsion sorvioss 

2or.41A, In*ating and storq's; %nd 3) publin eervioooo **~wm to 
411 four proJootis atudtod, vora prooontv44 ka Purt T of tWtl roperts 

TMe politrry orturtao 4#sin ttyivft. %W~ostlnwd 
Unit (P'or kiloaotor) Coate for the astoMnil r*44 setwrs for All 
pr*joote stisdhd wore given in Part I or tin riporto 

Use prollimiaW' l4yout or ono and lito-1 tno torthry mo~u for 
tbo, ftaboh Pro*-t It shown on ?1m V1 ;'ollosn. pa TV-I-* 

aspitude oats tf thao Wrtary steWr "M~.ae 

Table IV - It
X~iia0to 4 o otrls ~*d 

(Km So.(3jrI too NOgg bit ) oftnt(l,1OO3$ 
2-Le U~ry 48 21,400 10025

-4"71 1302W 107Tottl ost 00 

ff-31 


