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I. 	 Description of the Project: Background Information 

A. 	 Reasons for the Project 

1. 	 Background 

In response to accelerating population pressure in the highlands, 

the Planning and Programming Department of the Ministry of Agriculture (PPD/ 

MOA) in 1972 directed an interministerial effort in carrying out a reconnais
sance survey of the Southwest Region of Ethiopia to identify potential proj

ect developments. The purpose of this survey was to locate underdeveloped 

and 	largly unsettled areas whose apparent technical and economic potential 

deserved more attention in the Government's resettlement and agricultural 

development programs. Criteria for selection were areas that would offer 
attractive agricultural and livestock benefits and, at the same time, provide 

large tracts of Government-owned lands for settlement of indigenous groups 

and 	resettlement of peasant farmers from the overcrowded highlands. As a
 
result of the 1972 reconnaissance survey, several areas in the Southwest
 

Region were identified for more detailed study. 

In 1973, the Government of Ethiopia requested USAID participa
tion 	in a two-phase study of five areas selected from those identified. USAID, 

in 1974, contracted with Tippetts-Abbett-McCarthy-Stratton (TAMS) to carry 

out 	the study. The Phase I pre-feasibility survey of four areas (the fifth area 
deleted by the Interministerlal Committee with USAID concurrence during the 

first 	week of Phase I activities) was completed in August, 1974, upon sub

mission of "Prefeasibility Report, Phase I Southwest Development, USAID and 

GOE," August, 1974. 

The Interministerial Committee accepte!d the Prefeasibility Re

port in September, 1974, and the COE requested USAID to provide continuing 

support for Phase II activities which comprised In-depth studle!; of the two 

recommended project sites, the Upper Didesa and Gambela. Mobilization 

for Phase II work was init!ated in: Dec.'.,er, 197.1. 

As a result of the TAMS' Phase II report, an nmended, the GeE 
requested that a project be Initiated in the Upper Didenia Valley that would 

establish a comprehensive model from which te.hited hypothn:;en about settl
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ment could be replicated in other areas of Ethiopia. 

2. Project Goal 

The primary project goal is two-fold: 

1) to settle up to 6,800 landless farmers, and farmers
 
from overcrowded highlands into seventeen peuant associations within a
 
selected net area of 17,000 hectares 
 in the Upper Didesa River Valley, there
by enabling them to: 

a. enjoy a higher quality of life; 

b. make the transition from a subsistence level to
 
the cash economy with incomes well above the national average for small
 

farmers In Ethiopia;
 

c. participate in social and political decision-making 

at the basic, or "grass roots" level of Ethiopian Government, and
 

2) to increase agricultural production from Its present
 
level of less than 250 tons 
per year (less than two percent of the Project Area 
is now under cultivation) to over 39,000 tons of grains and pulses annually. 

A sub-goal is to find the best means of opening up new lands
 
for settlement of large numbers of rural poor.
 

Among the potential opportunities for advancing agricultural 
development and promoting the goals cited above; is the opening of unpop
ulatcd or under-populated, but fertile, areaslowland for settlement and crop 
and livestock development. Utili:zation of new areassettler with development 
potential will serve a:; a means to increase domestic food production and dis
tribute land and farm income more equitably. Settlement In new area:; will 
also help alleviate population prs sure to some extent In a few of the over
rc..red hlqihland, rglions of Ethiopia and provide 
now emlplo-'rent opportun

nitles. "I'h,- purpo:;e of th, Project !;upport:; the! rinal:; citd above through 

the initiation of planncd 'ettlimnent nnd coniqru¢ernt arit ulturai developmnnt 

In a potentially productive, lightly populatvd lowland area. 
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The Project is viewed by GOE and USAID a "test case" foras 
settlement projects in low lying rainfed areas. If the project proves the pos
sibility of low-cost operation, vast areas of land will be made available. 

Successful implementation of the Didesa Project would have a decisive effect 

on GOE's rural develupment strategy in the coming decades. 

B. Project Activities aild Features 

1. Recommended Land 'Use 
The Project Area comprises virtually unsettled an uncultivated 

land which offers opportunities to devise optimum farm models based on more 
advanced practices than presently used. The proposed land use for the Proj

ect is as follows: 

Agricultural Project Farm and 
Land Non-Agricultural Land 
(Ha.) (Ha.) 

Farming - red-brown soils 17,000 

Black Soils /8,000 

Grazing and Forest ----- 7,300 

Major Settl,:mcnts, 
Project Farni and 
Infrastructure ------ 2,000 

TOTAL") 25,000 9,300 

2. Proposed Settlement Program 

Settlement plan; wvrt, dosigned within the context of Govern
mont objectve. rind wr. hnnted on, and related to, ecological conditions, 
in particular the :;oi l (A:,r-ct,.r1! tic:-;, in the: Project Area. The followinq 

cacheduln, ; of 1 nt 1,tl,land developm(ent are- proponied for the, 17,000anrd 

hoctar .: of ri.diuown !.oll'i: 

J/ )eofeUf I or VN;. i t Iit Io 40111ma W A4 ompe. 
noncl~e 14|1,!w! 41W'ft'j the It,tioi| Itoars of pralec.t or'=h1 '-
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Project Red/Brown Soils 

Project Year Settlers Hectares 

1 2,000 5,000 

2 2,400 6,000 

3 2,400 6,000 

TOTAL 6,800 17,000
 

The first 2,000 settlers would actually start arriving on site dur
ing the last quarter of Year Zero, the Year Two settlers during the last quarter 

of Year One, etc. 

No serious problems are anticipated infinding sufficient set

tlers for the Project. In general, present residents of the valley and those 

with valid traditional claims would be given priorities relocating to the newly 

formed peasant associations. New settlers would be recruited from among 

the large pool of landless farmers and laborers in the Jima area, and from 
among families in overcrowded highland areas in the Southwest region. Proj
ect development activities, including road construction, tsetse fly control, 

end clearance and operation of the Project testing, demonstration and seed 

multiplication farm, would all be labor-Intensive and, thereby, afford suffi
cient opportunities to mee:t a largo .art of family requirements until first 

harvest. 

If the Project purpo;e Is to bo accomplished, it is necressary 

that the followinu conditions hould exl.t by the end of %'cearFour. By this 
time, 6, 800 p.,,-lilt- would hav b-n on oft etttled 17,000 htctnar-ts land and 

would bo Involvt-ti In viablo, ivlf-sustalnlnrj arrultural product ion I ncreal

ing their nvt petr nplia lfr:owrr, to about E,400. ttlvim t11 would he,,- bt.e.n 

pon.sI hIl du o conrol of humnnan and atinrca l which l now teld to ma ;o'i,:. 

much Of th,, .ia tjninh.,bitafl,. rs r t w )t: lu n %wuld ht! illv to ret)c 

th" lnn: ,'1h1 .,1 utpt ad,'h and nw ,' i',' td fnrucondi , tewh (-On

ractm tht, Project Arte to nll wath.r rond l For the acricultral production 
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to have reached its expected level, It is also necessary that peasant asso

ciations would have been established and be functioning as organizations 

through which public services can be supplied. 

It is reasonable to assume that the following conditions, out

side of the influence of the Project, would prevail: 

1) The Indigenous groups and highland farmers will have re

sponded favorably to inducements to settle in the new area; 

2) Those who have, settled will have been able to resolve the 

sociological differences resulting from the mixing of various tribal groups; and 

3) Much of the burden for continuing the project will have been 

taken from the Land Settlement Authority (LSA) due ti,the effectiveness of this 

organization In coordinating with outside agencies to work in the Upper Didesa 

Region. 

3. Agricultural Development Plan 

As was discussed in A2, above, the Project is to settle 6,800 

peasant farmers in pecisant association units of 400 households each (1,000 

hectares per association) over a three-year period. Two hundred hectares 

would be for villtajes, rural center, home gardens, community grazing and 

rural center. The remaining 800 hectares would comprise the prxiuction 

farming area. 

The .simpllfItd cropping pattern sclected for farming in each 

peasant association nrea Is: 

Ma,. I - 400 hectares; 

sorghum -- IO hectnr,,; 

Chickp,.,as - .00 h-ctar,.s, interplanted with maturing maize. 

Ylel'.r; nr,..1. 'im,. to build up to full l;rodurtlon over n ptrlod 

of tLhroo year- in ,,.ich nti,.tc inti.oiflntlul. 

Pltri<t prw ditiol)llon CC ),. .1 ijfi.'t, prop r tinol (ty Nto) 

*CI CUR. 1 hi U IlCe ,Ie .o. a1'OM :* J "1 Oil 100 h, .'Cii pv'1 ' 1!oll mode.l 



Year One); seed; fertilizer, spray chemicals; bags; and input and output haul

ing. Indirect costs include animal health service provided by the Project and 

repair and maintenance of farm equipment. 

The principal Investment expenditures to be made by the farmers 

would be for housing and storage; oxen and cattle; oxen implements; spray

ers; and hand tools. 

Land would be allocated on the basis of peasant associations. 

As noted earlier, each peasant as-Gociation would have within its boundaries 
a total of 1,000 net hectares of arable red/brown soils, on tne average. The 

total geographic area assigned to each peasant association would vary depend

ing on non-arable lands and black soils unavoidably included to obta!n the 

above net hectarage of red/brown soils. 

Inputs to be supplied to peasant associations by the Project
 
organization, in order to meet the production levels anticipated, would in

clude direct production items (seed, fertilizer, insecticides); feed allowa.ice 

to carry to first harvest; hand tool:;; oxen implemens; bags; and back pack 

sprayer. Livestock input"s are discus, ed in 4), below. F'or the entire life of 

each peasant as;ociation, direct production items would be supplied on short

term credit (in-kind production loan;). Food allowances would be supplied on 

credit and repaid after first harvest. The first continrtient of hand tools would 

be supplied on credit and repaid within fourteen rfonths. A!I oth or item. would 
be -iupvlled dnd p,ild for from Ii rw': ;t proco l'd:. Produ..:tion inputs would bo 
hauled to each pan.;ant an,;,;ociatlon by the Project organiZation for distrlbu

tLion with in tho cooper itive farminq atre.a,;. 

Peaant a:;poati roduction farming area-i would be surveyed 

and boundwri,,: :.it,ri, ow Proj,.ct .at on. Cl,.arinq of thtngtu! h1 tlhr, ovintnl 

farmin:. ar,.a:: wol! l w by ha (l1on a' roopr. ti lmo:l:; hy each pn.:ant wn.to-

Cintlon. "Vlth ?,'chnivr'l a:,;.I,, lct, troin the hrol,,ct ;and 1hroulh utill.ntion o1 
the ,"'n d ':vl', j),oiJ,.d to the ;a :azlt :a riuo:;, :potl ctoor91vrva

ion m .-a:;ut,,:i, , uc:h n:. :o ' mur 1)lowtlij and terr alci ij whr, t,-qulred, would 
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be observed. In the first year, seedbed preparation of one half (400 hectaresi 
of each association's production farming area would be prepared by Project 
machinery pool mechanized equipment as discussed later. Thereafter, all 
seedbeds would be prepared utilizing oxen power. All other operations, in
cluding fertilizing, planting, weeding, harvesting, threshing, and bagging 

would be done by hand. 

4. Livestock and Animal Health Services 

Early In the second year of its participation in the project, each 
peasant association would acquire 270 oxen (135 teams) for which it would
 
receive two-year term credit, 
 and during its third year of participation it is
 
anticipated that each association would acquire 
an average of roughly 200
 
head of cattle (192 cows 
and 8 bulls) with its own resources. Livestock are
 
readily avail!able for acquisition in the proximity of the Project Area.
 

It is anticipated that each peasant association would build up
 
its cattle herd to an average slze 
of about 1, 500 by Year Six of its participa
tion In the Project. The composition of the average herd, 
 which would be
 
maintained! through sales commencing in Year Seven, 
 would be roughly as
 
follows: 270 oxen; .100 cows; 200 three-year old?;; '400 two-year olds, and
 

230 one-y:ar olds.
 

During the first year of settlement by each peasant association
 
one 
half of thir hInd will be! plowed by tractor!; from the machinery pool (dis
cussed It,,r); th.r,.aft, r, all 800 hecta re:; of e-ach peasjant association's pro

duction cropplng In:d will b, worked by oxen. 

They Infra';tructur,, pro po:-,d to be provid.,d for livw',stock would 
compri:: ' . r l v,. oc- Iiork fhciitie:; pm ovid ed in the four-year projalt i Orwo 

ect ilm'pleIn,*ntatic'n pe iod) :tr, tgicall, locit,., through the Proj,.e;t Aroe . 
The, 1i:;t lv,'tok health unIt would be. c:mwp~l'e.d 'inn ;ttlivd 

by tOw' b',ni:l , ot Y,.ar Two. 'iht. "er¢: j Iv,.!;cwk ht-alth unit would be III 
plac by y of Year Your, with tho thirl unit avallabl,) Illn ar J::'jht. 
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It is not practical, at this time, to quantify with any degree of 
accuracy the number of inoculations, dips and treatments required each year. 

Facilities provided are based on expected animal population and would be 
modified as required during Project implementation. 

5. Project Farm 

Key elements of support to the settlers would come from the pro
posed Project testing, demonstration and seed multiplication farm. Expert 

technical direction and advice would emanate therefrom in such areas as man
agement, engineering, agronomy, and entomology. Results of Institute of 

Agricultural Research experimentation elsewhere would be tested under local 
ecological and climatolojical conditions. Improved oxen-powered farming 

methods would be demonstrated; seed varieties found to be adapted would be 
multiplied and distributed; and ar,.a would be provided for training extension 

agents so that all settlers could benefit from the fartm'.s activities. 

The Project Farm, covering an area of about 800hectares, would 
be established in Year One. During Project Year Two, farm development 
wou!d still be going on with the initiation of crop trials. Year Three should 

see the farm ., developed and conductinq a wide range of odaptlive trials 

along with the first seed multiplication effort:;. 

The Proj ect Farm would ho manaqed and operate-d by personnel 
provided by th Ministry of 1Acriculture and t'orel;try undvr agrvement with thO 

Land Settler.nett Authorlty. All ope~rationn would b, under the- direction of the 

Project Director. The primary rolt,.; of the Project Farm would be: 

1) ee' trial 

2) dtiernolntri 
3) not-tfd inmti"Jidic lon: 

4) t o,,vlo)lntnf Improved cultural mtnthoda, including the 

5) gray mtlsla,; 

0) nl,.r/tiliflt:: wtid 

7) ,xt,;ns lon .qn-nt Initial and follow-up,traininu, 
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Clearing of the farm area would be carried out by hand on a 
labor-intensive basis in conjunction with the tsetse fly control program des

cribed later. 

Seed multiplication would be effected by fully-mechanized means. 
Demonstrations of improved cultural methods would require oxen and oxen im
plements improved and developed through experimentation. Special attention 
would be paid to developing methods whereby the deferred black soils could 
be made productive through oxen-power seed-bed preparation. 

Housing and other buildings would be constructed under Poject 
supervision utilizing locally-hired skilled and unskilled labor. Local mate
rials (stone) would be utilized and construction would be of mortared masonry 
with corrugated metal roofing and glazed windows. Construction of fences 
and roads would be carried out by the Project on a labor-intensive basis, as 
would weeding and harvesting; operations. 

6. Extension Services 

To facilitate settlement and enable realization of land develop
ment plans and -;urplus agricultural production, a supporting program in agri

cultural extension Is required. 

The doricultural extension proqram would be carried out by 
Exten:lon V ind Projtct Implementation Divi!,ion of the Mini-;try of Agriculturo 
under aurormnt with the L.,ind 'Aettlememnt Authority and would bo ,i vari-tion 

of the 5;ucc, 55,ful r,-.,ult:; obtained at Wolamo Agricultural D,.velopimnt 
Unit !: ttlrriwnt:;. /wnlor ,2 ent:; wotild h. d slg nd dl rctly from :III1) iind 
would ,-:;i.t III tr'1in Iiv th, jij or .i (Jlt ; who WouldI bo rocgulted locaIlly 
within the! iProjc't t-i, o . l., Initl ii continqvnt of -enior ,qtnt.i (t''Ao) 
chould b-, on tIIord not l itl-t th in Octohl r of Yo,,r /,ero. 

'.itm f*.wbi i,,; w (uld'.*wtr th,, alh rtn.l mho -ett!ed in vill-Itin 

unit: of 0(i)I m li ,i.. Oi vill.ul, 1111 ,; IlItI I1,,j le ,,,:hu1 ! .iss tcI io n),(lo u 

r[dch vlllii, ul i b,, I ' n d a J in or ,io' nt wlilo would ro';ildo in th(i 
villajq(7, pit)Vide, ' ye.ir-I ttind idvlco o1n (Ailturl iti ohod.-, ii|tst In orqnnlt.l
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tion of cooperative farming methods, and provide liaison with Project and 
settlement staff. One senior age,it would be assigned to supervise approx
imately ten junior agents. After two years, the ratio would be reduced to
 
200 settlers to one junior agent for an additional two years. The Project 
ex
tension program would then be phased out, after which the EPID Minimum 
Package Program would provide normal services. 

The technical package to be passed to the peasant associaon 
tion farmers would be adequate t6 ensure planned production levels and, at 
the same time, sufliciently simple to be accepted and implemented. Gener
ally, the package would comprise improv,, seed varieties, fertilizer, insect
icides, proper planting deptl and seed spacing, proper and timely weeding, 
harvest timing, hand threshing techniques, and (gradually, over a period of 
time) introduction of Improv j oxen implements as they are developed through 

Project Farm experimentation. 

7. Machinery Pool 

It iB proposed that Project machinery would prepare the first
 
year's seedbed for each peasant association by )lowing and disclng 
one halt 
of its production cropping land. 

It should be-noted that th': ,nachinery pool would cva: func
tioning by the end 
 of Proj ect Year Three. ;uhs ,qu.ntly, th- machinery would 
be utilized els ew.'hre by thc GO:; con:;eqUetly, the dIpr,-ciated value of all 
equipment would be cre'dite:d to tho "rojtvct In 'Year [our. 

Farm mnachln.r' would b,- procured, opernted, nt.d mnitninv.l, 
by the Project. Tho contral pool would l, locat,.d at the Proj,.ct [arm: how
over, durinq veod -bed preparation, the- tiachinery .,ould :rtmln oin .ito in 

the fild. 
Custom .erflce. ; %would h- providled 'o th, peP.nlnt (1'.oc'rnttonl 

at hourly ,o:. t.- whi lch w,.ro t:o Jput'o to I:- lud- ,pitltni v-ov -ty, opoerntlo 

and malttinanci,, ar part * lrai uranlc and ciownulite. 

-10
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Machinery use would be scheduled by the settlement officer
 
working through the senior extension agents.
 

8. Credit, Storage, and Marketing 

On the assumption that settlers would arrive at the Project with
out cash, credit would have to be available when required. The types of 

credit envisaged are: 

1) food allowances until first harvest; 

2i production loans; and 

3) investment loans for tools and oxen. 

The extent to which credit Js required would be alleviated some
wht due to paid labor opportunities- in which the farm families can engage as 

they have have tino available. 

i-,;rm credit would be aidmtnhitered by the Project staff working 
directly through tho pea.wsant assoclationi; and ti.(. a:;'ljned extension agents, 
not with individual Itmrern:. l'ood allowances would be! provided at the timo 
lettlers arrivo on ;ite and bte recovercd from the plaSant assoclations after 
fir harvst Crop ivroduction loansn (a:, umed to extend throughout the life 
of tho l'rolec") ,uld , madte yearly prior to the 6Ir:;t and second season crop 
optfatliom.a as :lerd€- :o e:a(ch aI oItlon *311( r-covered upon tach seaon's 
harv', .or tool-%(ho i,tal. trlon,. hanid ,* hovel sickl.s, .tc.) would be 
mnadtl In ': Int 'h, a c, a le.oqlnr-t andi r.covtrt.d atlter irrit harvest 
Ual: .. 1.1., e tr¢ .Ic! on w,'ould bo m:nad,'. to ts (ocl tlot, ! or purchase:t of oxen 

carly finthOw :. -1en: of o;weint MIoAnre(ovred. ovetr n two-year pe-riod. 
,h,- .': :'jje vwoul, I., taj:od ent-ptool, with a dr/ storanoo 

Y , :,; o 2,, ;.- ett f :i ru: .,:a nd u-Al .,p:oducilen :ol :uc
et* I n ''* , ';.,-'.',i loll'"*l *.t1fj u,r lly-htged 

• tata! : .,r:. ,h VsY'm!t !)(t1b! a1 LJ;-=;,ry ahS, witI:h 
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The Project would act as agent and sell to the Agricultural Mar
keting Corporation and/or other buyers. It is anticipated that all surplus 
maize, sorghum and chickpea production would be sold within the Project re
gion(average 190 kilometers haul, which would Include Addis Ababa). 

Other input items would be a truck scale and three housing units 
for staff constructed of the same materials as grain storage units (all in Proj

ect Year One). 

9. Surveying and Mapping 

It is essential that either photogrammetrIc mapping or topo

graphical ground survey be carried out and contour maps prepared of the 
en
tire area by early in Project Year One. Taese maps are required to enable 
layouts of village sites, cooperative farms, roads, Project Center water sup
ply, the Project Farm, and other items of infrastructure. Three ground survey 
parties would be required so that field work could be completed in six months. 

On the basis of peasant association layouts made on the con
tour maps, boundaries would be staked out during Project Years One through 
Thrce in accordance with the rate of settlement during these years. 

The surveying work required includes cross-sections and sub
nequent contour mapping of the entire Projuct Area at one-meter intervals, 
except on the steeper lands; boundary-marking o( the peasant association 
villages and rural centers; and farm boundary-marking in peasant association. 

10. Road.3 

Both external acces., and an Internal Project road network would 
be roquirod to :i flow of filrm tho pasantin.,smooth Inputs to as ")ciations 
and a mtv,.in o fI t: ian ;;rtinq .urphiu ; prod u:tion to out:;ido riqlonal mar. In. 
Externai ac.€:,. (th mucih ul -iradln th , 4!xintinq trnc:k) would ; provi ,d 
from thet an'totia rwmi,'/ road :; ' sItm at I ed ,tl !. 'Nih intr-ntal roJetct road 
notwod.k I:. a 1IniI ;i:. citf'd '.i:. to reid .icccsa'k-pi !o '1n6t '11v! ...( ) j1ruviih, 

to within fivr kilo wetn i of e',ch 1,iia.'nt pt-sorr:lthn,I..iint .,ssociitons 
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would be encouraged, through cooperative effort, to tie their respective vil

lages and service centers into the Project roads. With the exception of one 

bridge crossing the Ambelta River (the major tributary to the Didesa), all 

stream crossings would be by paved ford. 

Labor-intensive methods (except for the bridge) under Project 
supervision would be used in up-grading and constructing the above roads 

with a minimum of equipment (one dozer, one grader, one dump truck, and 

one pick-up) leased from the Ethiopian Roads Authority (ERA). 

For the Ambelta River bridge, Ethiopian Roads Authority 

standard concrete bridge drawings are proposed to be used as the basis for 
design and construction. ERA standards are based on AASHO and IBRD stan

dard specifications. 

As stated earlier, other tributary crossings would be by paved 

ford (culverts were ruled out due to high, short-duration flows which render 

culverts uneconomical) constructed of grouted masonry; ample native rock is 

readily available for this purpose. 

11. Water Supply 

A potable water supply system is proposed to be designed and 

constructed for the Project Center, the Project Farm, and the expected town 
at Kolosuri. Provision of village water supplles'would be the cooperative 

responsibility of the peasant associations with technical advice provided by 
the Project organization. These village water supplies might be dug wells, 
if groundwater is present In sufficient quantity near the surface, or small 

earthen damr. acro:;; minor waterways to car,-ry through the dry season when 

many tributaty ,;tre-arn:; dry tip. 

The P'roj,:ct wnter tiipply Iacilltiy wo uld be d-n qnd th, firs t 

half of Pro, ',i Yr Jit,.: cow;truction would ,;tart in Ocob,.r of Yar One (by 

direict labor or lofl contract); anrr the faci(lit7 would bcoine op,.rationl )y 
July of Y,.ir Twvo. Th'' ;otr,, of !uppl7 would I,. thw Dide!,.;.1 iv,.r from which 

water would b,,. poulwpd via 6, p2p,'! to filt,,rinq plantfive-k!lorne toer n,, n and 
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reservoir on the slopes of Kolosuri Mountain. The filtered water would be 
chlorinated and flow by gravity through a pipeline to the Project Center and 
town, thence into a distribution system to public fountains and the Project 

Farm. 

The facility would be operated by the Project at least during 
the four-year implementation period; however, continued operation and main
tenance should eventually be taken over by the future municipality at Kolosuri. 

To meet the demand'tabulated above, the required pumping ca
pacity would be about 45 horsepower. Power would be supplied to the pump 
by electricity which would require some 35 kilowatts; however, a 50-kilowatt 
diesel generator is proposed to be purchased and installed which would leave 
15 kilowatts of surplus power to supply the needs of Project headquarters and 
the Project Farm. Pro--rated cost of the additional 15 kilowatts would be 

charged to Project headquarters.
 

Water would be charged for by having attendants at the public
 

fountains; the rate should be such as 
to permit the facility to approximately
 

break even over the 20-year period of analysis.
 

12. Tsetse Fly Control 

Tsetse fly control is prerequisite to successful Project imple
mentation to 
prevent the Incidence of human and 'animal trypanosomiasis. in 

general, the propoied control measures include: 

1) cleared buffer Zones at the up:;tream and downstream proj

ect boundaries to an elevation of I , 500 meters; 

2) cleared tributaries within the Project boundary, 

3) cleared s1trips through the riverine foroat to the Dldoa fRiver; 

4) cleared P1ro)jct Farm aroa; 

5) clear.d Proj act Co-rntier are~a; and 

6) annual iprayinj of butfer-.oni frinqjos, tributaries, fringo 

of rivorino foroet alonti thii DIdofisa Iwtivr and frlneoen of cleared strips. 
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The conventional technology of clearing and spraying was pro
posed since other measures, e.g., introduction of sterile male flies, are not 
yet perfected for practical application. Both the initial work and annual 

maintenance would be carried out by the Project on a labor-intensive basis 

through hired day labor. 

Tributary, buffer zone and strip clearing would be carried out 
during Project Year One. The downstream Project boundary buffer zone would 

be about 15 kilometers long by 5 kilometers wide (7,500 hectares), and the 
upstream buffer zone would be approximately eight kilometers long by five 
kilometers wide (4,000 hectares). Tributary clearance would total some 200 
hectares and Didesa River access strips about 100 hectares. Other cleared 

areas would total approxima tely 1, 000 hectares. 

13. Public Services 

There are presently no public services in the Project Area. In
 
addition to the Project-implemented infrastructure already described, there
 

are certain other service; which would be provided by other GOE agencies, 

requisite to successful project implementation, including malaria control and 

health; educaiUon; and police. Detrimental effects which would occur should 

these services not be provided would include: 

I) endemic malarli, animal trypanosomiasis, the probability 

of human trypanosomiasi: and other debilitating diseases which would lower 

productivity and (. iu:;e a high rato, of mortality and out-migration; 

2) Illiteracy, resulting In lack of Incontive for high production 

and improved quility of life aind inability to carry out peanant adisociation
 

functlons: and
 

3) insecurity though lack of police to ennure law and order. 

He-qulred llIIJU ; provid, s iill :;,w'r vi c'to ib non- rojp** c : irt,eIn

whir 'll,cluded her-, in viw , f ,. #-ItIIl .. to Surve,.:4o1 Ifrj,',! impl',olit,1

3vnrvircet, woule Ib, ptvidt., I), other (0) aqtiiei* , Irfin tlht ir tidiqt d' fund 
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as arranged by the "Board" of the Land Settlement Authority. They will be 
planned to reflect the prediction that over the iirst ten years of Project im

plementation, the total population in the Project Area is expected to increase 

to a total of some 60,000 of which 30,000 would be farm families. 

Malaria Control - is proposed to be advanced both by spraying 

and by widespread dissemination of drugs. The progress would be initiated 

in Project Year One, and continue through the 20-year period of analysis. 

Clinical Medicine - would be provided by three health stations. 

It is noted, however, that the projected population of 60,000 would justify 

establishment of a health center. The first health station is scheduled to be 

established in Year (The, the second in Year Two, and the third ia Year Three 

The educational facilities planned include 17 minimum formal 

education (MFE) schools (grades I through 4)with a capacity of 200 students 

each, with five proposed to be established in Year Two and six each in Years 

Four and Six. 

One Police sub-station is proposed to be established In Year 

Two which should be adequate to maintain law and order. 
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II. 	 Description of the Project Area Environment (prior to implementation) 

A. 	 Natural Environment 

1. 	 Air 

a. 	 Climate 

The precipitation of the Project Area must be deduced from 

records obtained from stations outside but near the site. Of these, the Dabana 

German Mission Station has the longest constant precipitation record. Data 
from this station obtained from 1967 through early 1975 (for precipitation in 

mm.) and supplied by the Ethiopian'Meteorological Service of Civil Aeronautics 

are as follows: 

I F M A M J J A S 0 N D 
31 40 59 77 251 278 327 328 349 160 64 15 

The mean annual precipitation is about 2000 mm. ranging from 

about 1800 in 1972 and 1973 to 2100 or mu, - in 1970, 1971, and 1971. November 

through February are always dry and Juno through September alway:1 wet, with 

rain occurring aljnost ever day. Rainfall usually arrives not in severe storms, 

but in steady accumulations (highest per day was 70 mm for 15 August, 1973). 

Temperature records from a former weather station in the 

Didessa Valley miintained from 1971 to 1973 by the United Statea Peace Corps 

at an elevation similr to that of the project area show monthly tempeiaturos 

(PC) as follows: 

Mont hi 	 Lmtxlum Minimum 
J 	 32.9 6.3 
F 33.4 7.6
 
M 34.5 11.9
 
A 34.1 12.1
 
M 	 31.2 10.8
 
J 	 28.7 11.5 
1 	 27.3 11.5 
A 27.1 11.1
 
S 28.7 11.2
 
0 30.3 10.1
 
N 29.4 0.2
 
D 30.3 6.1
 

Yor 	 30.7 9.8 
Moan 20.3 
Moan DiumnIl Rnngo 2 1. 0 
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Days are warmest in March-April and coolest in July-August. 
Nights are relatively warm from 	February through September and cool from 
November through January. Frost is not expected to occur in the Project Area. 

b, 	 Air Pollution 

No 	serious air pollution occurs on the thinly populated site 
at present. There is some sea;onal pollution resulting from yearly burning of 
pastures and a minute chronic amount due to domestic fires. 

2. 	 Land 

a. 	 Physiography anc' Topography 

At the commencement of the field surveys, the mapping unit 
of the Ministry of Lcind Reform and Administration supplied contact prints, a 
photomosaic, and topographic maps (1:250,000). A detailed ground survey has 
also 	been conducted of the proposed Project Center and Development Farm.
 
The location of the Project Area 
 Is shown in Figure I and itdetailed map of the
 
site In Figure 2.
 

The Project Area as a whole lies ,pproxilmitly between the
 
1500 meter contour line on the northeast and the 1,,00 itrter contour the
on 

southwe-;t.
 

The Proj, ct Area C;part of Iengt hy v.:lll.y fonmd by erosivo 
action of the Didesa Rivor and its trihutaries . The. :urrJundinq hcl;hIlind olia
teau el .,lIon:; aivero.rcige 2000 tter:; r m ore while the willey floor 
vlvevatlon, 5V5
range frun SOO to lic,wer. v y form70) meter.,: "ht illl i .1 complcited -y s
tem of lw'." 1 ,rdir
llt l.'uc: avni Interrupt 1ra::;y plain with scatt~red trees 
and :;hrubi) :' i tIj I',' lu.'iwird% tht. rivtr. Nuti t'wru:, I)Idvl0 VIv''r trih 

twrio~1( w%ith :o-rpt'reinim fl,,w.:, iofrqui.Y.l 'is;* Ith II, 

b .	 (o jy.11d I 

N( det 111#-ui 'I''i'1(,J~c.1lstd wiv irlln(Aude( In flthe currtent 
-study. 4 crit 1I fil I +t) rtrs rsit ( -, A 1 A t !)",bM . 'V. 
M ariain .1nd "'Th,, ,-, ,tbyy,I I .oI, " 11. A. M he) .1i.di co:thnrin,.d by 

In stittut- ait 	 %I;")stf':drzli pa! If 1 1 ItIt1Y *AVe 4 (1017111 
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composed largely of basalts and basaltic tuffs. 

Soil samples collected in the Project Area during February 
and March, 1975 were analyzed by the soils laboratories of the Ministry of 
Agriculture in Addis Ababa and the Royal Tropical Institute of Amst-'rdam. 
Based on their work plus field studies, a descript!nn of the solls can be com

piled and summarized as follows: 

Parent matcrial and climate do not vary within the Project
 
Area, consequently soil formation and differentiation has primarily been in
fluenced by three environmental factors: slope, aspect, and drainage. On
 

the hills, red and brown inceptisol.', have developed covering 52.2 , drcent of 
the area. The red soil:;, in generai occupying the Steeper hill;, repre'ent the 
most advanced stage of soil fonnation. The brown soils of the more gently 
sloping hill:; have undergone a weaker weathering . On the slightly sloping 
plains and In the ba-i;n';, black, brown and d.ark grAy vertisol S which have 

been enrichwd througTh lat,!al mo'.'em,!nt of qroundwter from the higher lying 
hills, hav,, formed on 27. 5 percent of the are, . They irl- brown on rehtively 
well drained pltlas , and didrk qr,ay to blac: ia b,:;in:; with poor external drain

age. Adja ce.nt to the [)1de.a River aind its mi in tdbuta ri ,:;, alluvium:s have 

been depo:;It ed ond at the foot of ;ome hill r;, v pec lilly thosie clof;s to the 
Didesa Riverr, colluvial meterial ha; settled re:ultling In the pre;vnce of gravel

ly clay. Alluvil iand colluvia I dmtri, l cotripri ,;16.6 percent of the project 

area, and scattered ;teep hill:; account for 3. 7 prcnt. 

A soils inhiip 1:; tho area IrIO.O,}d for Immlediate 

settlement I!; prestinte:d in %igur.,3 usnIIIJ A k.- plaIind in they fully ,'.: P,.:;ource 

Report. 

A :oil: ,apability h.; b,.,,n eom)ll,.d In th, cour:, of,cnip 


the pre-ent :;tudy in 'onn,.('tion wi thho Vw.;co l ,ndUe,,',,r:,. gt arI 1% ,r::rt, in 

figure .1. idl11CaI I(t-h..1,Ircultur.il pot tio.i ()I ea h pitt of the lProject Art,.i. 

Exp)ldn'Iti,"1 ,,f 1.11, .- y bt:. In th,. V :,, . r;tf,-ut! d i'.,f, [,r tf' rf, 

iv, l.', ,,r 'tt'lly' ij's,, , ,It;,, ',, boI,,,, ,, l,,me: i ,'rl,-lt w.t,'ri, J~Il/rlJ , l,,t.r. 

Thi,I iay :.fill , r.1ii nt ,p ye,,l;4v,1 'qpulfoi '1,je IolXe Io to CollId"r, 
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although their agricultural potential following drainage and the enforcement of 

proper tillage methods is considerable. 

All red-brown soils in the Project Area are considered adapt

able to cultivation though not without serious limitations due to erodibility 

and past erosion damage. Recommeadations for preservation of maximum pro

ductivity of these soils will be listed in the impact section of this report. 

3. Water 

a. Surface Water 

The chief source.of water for the Project Area is the Didesa 

River with its intermittent tributaries. Stream runoff has been observed since 

November 1960 at the downstream t..nd of the Project Area at a station known 
as "the Dide.::a R!ver nel.tr ArJo- measuring a drainage area of 9,,486 square 

kilometer.;, and operated by the National Water Resource:; Commission. 

The mean annual runoff for the yeairs 1960 through 1973 
Is 4686 million cubic mters , an amount equivalnt to I AMIcubic meters per 

second averog, dia:;chrrj e nd '3 .19.1 mlllimeters yilId from the drainage area. 
During thi.; period annual runoff ha:; vatrled from about 3,409 million cubic motors 

or 359 millietfr:; yield In 1972 to 68360 million cubic meters or 723 millimeters 

yield in 191I. A,; a rui,-, the mean annual y l,d from the bosin is about 25 per

cent of the ma.in ,nnual procipita ton. 

The runoff I!,low#,:;t fromo Yt bruir1' to April, Incra.;o s with 

accelerating rapidity f(,,'mi May to July, rf-ch.,h ; ite;'mhaXImmll nIIAugu;t or 

Septembr, th,.n bejo ; I( rrl'dt until it reache:s o low l.',l eily in the 

followJInj year. It(-P :III,-/ theyf. dueAinnuil areiot 'abru;'t to the. rmlult 
of dally :;uc'2e;sIve, ril:;. Th,, ,:.tlm.I is flood qels fi'(or thirt'd I 

teon biiich,.: of the I a Pi r *.tii,:;,,,oAtjo, hai:. l,,n (:-lc l tved III the. ;our:sel 

Of the ; ;t :.tudy .1i:1 gi'.''n ir the,11h1 Pe,.urce. ,'itl. ,q11 ,:.t tlo d of 

record -with tic tt :.enayL' i~hg.v'a;*1u two) meI4t1'r Sabv 

top (if "".Ithe ;. ; 

Me~in:.iml', i! .111nil .w' (I($0 ( l~ivvieli ptr -ircond for 
1960 to 1973 i th- ;r> :;t,,i art -,.. ,rolloV,4: 

-20

http:source.of


L F M A M LT A S 0 N D Annual
 

19 12 9 13 41 105 308 465 418 265 78 35 148
 

Minimum 24-hour discharges at the Arjo Station were re

corded as low as 0.44 cubic ;..eter per second on March 9, 1971 and as high as
 

13.0 cubic meters per second on March 29, 1966. Although calculations made
 

in the course of the present study and presented in the Resource Report indi

cate that only one chance in ten exists of a low flow of less than 1. 1 cubic 

meters per second, such conditions were measured in two years, 1971 (0.44 

cubic meters per second) and 1973 (0.73 cubic meters per second). 

Water quality data based on samples collected in the Didesa 

and Ambelta Rivers are now being analysed. The degree of potability of the 

water will be assessed.
 

b. Ground Water
 

A survey of ground water resources was not Included in the 

scope of the present study and no definite information exists with rcgard to 

quantity or quality of ground water supplie:; in the Project Area. ItI,.known 

that some of the projct s;il:; retain water well, but, th, location ,ind analysis 

of usable aquifers properly belonq to o future ;tage of the project. 

4. Fcocqvy 

a . Terres:trial] Ecologqy 

The plant comrmunlt,:; of the Project Area show a mosaic 

dlstribution Iirq.]y c(rrolatod with :;oil type 5 and othor en,-Aronmental (nctori.0 

Climatic cond ItIc . o rv un iforon ovter the- ent Irt :;ito,and(thu ; iro vx>:p e et d to 

have litt],.,ffct. Mea.ur,.n,,nt:; of the ,lpitlt :,int ;< I.f. ,to:and thir 

corrfiitIin wtith 1()41 :.tlc*c(,fldnitUII5 h11Ie bfeel 111od* III % lit d.!tIIl III III(

cour;, of t.w r',.'it :.td1 ,oto,iv,,rn A ,endix A (h,), oth.I{ ),iy4 i I ', • t tjfCw 

Report. A %urntnoity )f plo,:it '"ztciInumit/ I"!y x:,,.1 fo w. : i ,/ ,e e,:p 

,, ' i l .nh,',, d ;'. ll ' ia II I , a , i, l 'iIr hilly 

It dv ten ,! iI-ntI hi Jhe, c. o1 cont(ii . In mteit, w ll -lo , V 1"ia,Vui I 
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g.alaucescns may be associated with Acanthus 
Belu obvt and other species. 

n blyd u S., 

In those red-brown soil areas too poorly leached to support 
Combatu_ Fiu exaseral~ i~s the ,moat .dominanttrea..A-n better-leached

areas, this species fals to establish Itself In competition with Combretum 
and fails to prosper Ineven more poorly leached areas possibly due to lack of 
nutrients. 

A few well leached soil areas may be dominated by Growl 
moll rather than either of the two preceding species. gUlzotia s ra Is 
another locally common species. 

The waterlogged black and dark gray vertlsols are character
ized by a variety of grass and sedge communities with relatively few trees. 
Among shrubs which are characteristic of these habitats are fls gjtjhjU' 

Te~hrosl sp. and g Wq~j sp. aff. P~ubecns. 
Common grasses of both sol types are H cmj ,i

lmperat§ cylinrgA, and ~mi~spp. &Mrobolus ymmyalg Isspecifically 
characteristic of the black soils. 

At present, the red soils, free of watorlogging, though re
latlvely low In nutrientjs, are planned to be converted to agricultural uses so 
that most of the vegetation Initially replaced will be of the g "-Fiu 
type. The blaock soils will continue to be used largely for pasture purposes. 

The red-brown and black-gray soils areas have both already 
been much affected by the customary annual bumtnd and its resultant consumption 
of organic soil material and resulting in a flora adopted to fires. As will later 
be described, it is also believed that far more extensive cattle grazing in the 
recent past has radically altered native plant communities, 

Within the Project Area there Is a narrow belt of rlverino
forest about 200 metrs in width bordering the Didesa River and less (some
times only one row of trees) on Its tributaries. Due to the prolo4god rainy
Joason, the difference between hillside and riverino forests io less here than 
might be expected. The characteristic tre species Include the tres Minwaaa 
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abyssinica, Flacourtia indica, sycomorus,Ficus Cordia africana, Diospyros 

abyssinica, Milletia ferruqinea and the shrub Calpumea aurea. 

There Is also a small amount of hillside forest present on
 
a few mountainous intrusions irnto the :3ite. 
 This forest is in strong contrast
 

to the lowland forest assemblages.
 

Large wildlife is sparse on the project site. This Is pro
bably due to the relatively recent use of the area for large scale cattle grazing 
and asiociated pasture burning. Since there is little natural highland grassland 

In East Africa, few species seem to be primarily suited to this habitat, most
 
being pri' irily forest inhabitors. 
 It is not believed that any rare or endangered 
species are pre, ,,t, although a few Nile crocodiles (Crocodilus niloticus) are 

known to occur in 	the Didesa River.
 

Among the mammalian species recorded In 
 the Project Area
 
or adjoininrr it ,.r,, hik 
 baboon (Panbo anubis) vervet and colobus monkeys
 
.Q_.. 'rithwcu ;.. 
 h iop,nd Colobul ,hv.; *Inic. ;) , porcupine ( y IOx sp.)
 

white ti iled ::"unoo:;(e (Ichlfurl_,n Aalb ca 
 Luj)d;potti-d hyena (Crncuta crocuta ) 

aaruv'irk ((Orycteropu.; f!.r) ':.'a rthoq (Ph,c cho,!ru:!-.thipj -Lus, and orthi (Ourrebi 
ourehI) .Jun orh1. r lrqe, ,iniml.I;, r;uch ,-.:;lion, leopard, d giant forot hog 

have been report,-d n,.ar Ch,rd or Arjo and r.iy at times ntti- the pr ,ect area. 

.i1t:; of tpical pants; ;dinq weIi. d:; of cultivated pa tches), 

.1i 11dlarge dnd l1n 	 -inr l.in I:; and bird:; h. ye be, n compiled by the ;taft of 
the faculty of 2;: ,.re of the Natlonil Univer:;Ity a:; a re:;ult of visits to tho 
Project A.. TI,- 'r~ntton I:; found in Apprtndix A (Ecol gy) of the 

l'urther coit; diriition of tho mutual effect:s of the proporied 
project ,ln. in, t,, t pl'nt and animal lift, on '-.ich other will be roservod 

for 111, l *t4 *: t",'-:: ,ftil.'; r,.port. 

u: I ty ub i': itornfoti1) t,, ,,l,o hed t ion 'j)poeirn to i nil

61 ibl ;a .1!e ~. Ill~h a ccu 	 ' thtv ., diiie to iitvrm.-it . r4'feor' 5. 
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The 	most frequent rodent crop posts In many parts of Ethiopia 
re or t hreac. The latter has been reported as near to 

the Project Area as Gimbl. Fungus infestations of pearlmillet, broadboan, andKcelery have been reported frolm Ke fa, Jima, and B k, respectively.* 
b. 	 Aquatic Erono y 

No detailed study of the ecology of the Didesa River or Its 
tributaries seems to be on record, nor was one within the scope of the present 
study. The area may however, be assumed to be relatively little affected by 
the 	little local use to which It Is pt (purely as a source of drinking water). 
There are populations of hippopotamus hich ardgii) and crocodileotemu 


* rl jojiluo ) present. The presence of crocodiles Implies that of a lug 
fish population which might be used ase protein source for the settlers. 

B. 	 -Human Environment 
1. 	 Socioeconomic Profile of Indigenous People 

a. 	 Demographic Characteristics 
In Duno Bedele Awraja of Ilubabor Province, withn which the 

L Project Area is entirely contained, the population Is about 246, 000 of which 
64,500 reside in the woredas of Bedele and orecha, which contains the Project 
Area. For the awraja as a whee, the population density Is 43 per square kilo-

Smeter. These statistics are compiled from data of the Central Statistical Office. 
However, the project site Itself Is sparsely populated. Ap

parently there was once a larger population which ifterwards diminished as the 
result of an Influx of malaria and animal trypanosomiasis which forced the popu
lation to migrate to the highlands above the natural habitat of the malaria moo
 
quitos and tets* flies. Since that tme, population pressures have forced some
farmers to re-enter the lowlands - The present population of the Project Area 
Is estimated at 1500 or about 4.4 per square kilometer. Field surveys carried 

'out during February and March, 1975 Indicate that six persons per househild 
Is the average and that about 250 farm families are presently residing within 
the 	project boundaries. Of these, about 165 families are located near the dry 
season track from Bedele through Chars to IKolosuri Mountain and here occupy
about 100 square kilometers or one third of the total Project Area. 



b. 	 Cultural Characteristics 
According to tradlUonal claims, the Shankilla people inha

bited the Didesa Valley exclusively until approximately one hundred years ago. 
In the mid nineteenth century, the first Oromos began to settle and soon predo
minated. Since then the Shankilla have adopted the Oromo language and cu3

0W-tmS and-for practical rposes _are no-longer an dentifiabe~ti~~
 
within the Project Area*
 

The Oromo like other Ethiopian groups have developed sev
eral customary strategist of communal labor. This may help make cooperative
farming projects and provision of social services acceptable to the local popu
lation. Most Oromo farmers belong to one or more "association#" whose mem
bers help each other doing such difficult tasks as building houses, plowing, 
or harvosUng. The member receiving such assistance will provide the group 
with drini in return for their labor and will, In turn, help the others when so 
requested. • 

The heterogeneous nature of religious beliefs and Influences 
was shown during the field survey. About seventy percent of those Interviewed 
professed to be Christian, twenty-five percent Muslim, and the balance pagans.
The survey Indica id that re loup constraints play an unimportant role In the 
daly life of the farrs . 

The 	average farm family of six to composed of the father, two 
wives, two children, and one other relative. The average ago of the family
 
head Is forty-eight and more than seventy percent of the families had moved
 
Into the area 
In their own or their fathers lifetime, most from Buno Bedele and 
Arjo Awrajas. Most moved because of desire for fertile land, presence of rele
tives already on the site, or exhaustion or unsultablonoess of previous land 
cultivated. 

* 	 Sons, on reaching maturity, may migrate to other areas while 
daughters tend to remain near their parents and marry within the community. 
These factors contribute to the predominance of polygamous marriages. 

The village chief Is elected by vote of all adults upon the
'death of his pr cossor. His position Is largely honorary and ceremonial. 
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On important matters, the chief usually consults with the village elders. 

These elders arbitrate disputes, or if unsuccessful seek help from the mutual 

assistance organizations. 

The main diet of the Project Area inhabitants consists of grain 

such as maize, finger millet, and sorghum as well as some leguminous seeds, 

and very occasionally, meat, Bread and boor are made from grain. 

Personal aspirations of the individuals approached stressed 

good health and possession of cattle and land for themselves; education, 

a government position, and wealth for their children; and schools, hospitals, 

now agricultural schemes, and modernization of facilities for their villages. 

They expected direct help from the government in providing them with better 

living condition' and that the Provisional Military Administrative Council, 

by its land reform proclarnation, would assure them sufficient land. 

c. Economic Characteristics 

The average farm family Is entirely engaged in either farming, 

housework, or tending livestock, and no member obtains appreciable income 

from any outs ILY source. 

Farmers on holdings of 1.75 hectre. or les; consume prac

tically all of their harve:st.; and only generate cosh income through occasional 

Bales of li:vestock , butter, oultry, gardn v'gq:table:s, and small amounts of 

grain. 'anner:; on larger holding.; have additional t;urpluse:; for sale and/or 

barter. 

On a percnt egeha:; , the di ;tribution of yield:; for all 

holdings between on-farm con :;urnption ,1nd marketing or bali:ring were com

putod for the pre.nt study as follows: 
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On-Farm Sales/Barter
 
Crops Consumption )
 

Maize 80 20 

Sorghum 75 25 

Millet 70 30 

Chick Peas 25 75 
Noug 70 30 

Teff 70 30
 

Berbere 25 75
 

Haricot Beans 80 
 20
 

Others 50 50
 

On a weighted average basis, approximately seventy per
cent of production yields were consumed on 
the farm, and thirty percent went 

to market primarily for bartering. 

The gross value of crop production within the Project Area 
for the 1974-1975 agricultural year was E$34,000. The value for cattle pro
duction was E$13,000, making a total production value of E$47,000. The 

value of market sales ,nd barters was 1:$10,000 and the net cash return to the 

area after tax and rent payments amounted to 1$4900. Tho values have been 
summarized by crop in the course of the present ;tudy and the data may be 

found in the Resource Report. 

The gross value of the averarje farmer's harvest amounted to 
E$135. lie solhd or btartered 1:$,10 of this total during the year and applied the 
Income towards the. purch:iAs., of or trade for .'plces , other fcod .nd clothing. 

In addition thert, 1!; an averoire of fifteen p1ercent 1o:.:;o.0 on that portion of on

farm con:-umpt ion (,ibout ,,11hty percent) which uoes:: Into -;toraio, -itnounting to 

approximitoly 1:1 2 per year pe.r holding. 

Vhett v,,ravo,jt, frvi (,nily obtin I it,; major -ou rc, of cah 

inco me fr(in velu, r,.ce,.I ved rom :;at,, ( hutt,,r, or poultry.r occa: l(o,-l IS (:ittie., 

For nueh i ,,,il;,, .o:'i111 .in o,::n:l .rtd '% dl,,lly s : n,,nts but.JJ 

surpliis hutt,,r ;and ~hi:K,,n. ;v; irkt it'h : . About 1 ; thv. obtlalru por 

ynr (if wh~ih .,. f i dl tionlly J1450.1to fit) foroeY.x,,' and fAnm rntal. 
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There is a small cottage industry in cotton spinning by 
women and cloth weaving on hand looms by men. There is also the sale of 

beer made from local grains on market days. No specific quantities of returns 

can be assessed for these activities. 

In all, the average family cash returns for 1974-1975 amounted 

to E$71 per year and to E$17,750 for the whole project area. 

The weekly Sunday market at Chara attracts itinerant traders 

from Bedele with salt, spices, herbal medicines, cloth, ready-made clothes 

and shoes. Farm families bring surplus grain, garden vegetables, butter, 

eggs, cattle, sheep, goats and chilckens. However, most transactions are 

barters between locals who exchange surplus livestock, maize,finger millet, 

sorghum, teff, berbere, and noug. 

2. Land Use 

a. Agricultural 

Of the total of 34,330 hectares of Aand contained in the 

Project Area, field and aerial observation,; indicate that approximately 600 

hectares or 1 .5 percent are occupied by cultivated lands and their associated 
villages with about 2.100 hectare. more or 7.0 percent con: i:;ting of land utilized 

at least periodically for grM.In . ArIriculture is pres ently confined to the red

brown soils due to rvl,ti ye ea; e of plowing, relative ab;ence of humcn disea.s s, 

and better dralnaojo, while gra:tngis pricticed on the black- -o l pa-stures. 

However, It in estilmate-d thit approximatel7 29,."10 hectare!; or T9%, of the 

project lor, i.; p o, tet il nirnno he to some f3rm of aq rIculture . 

iie.[u~e (ofit,; unpOit imc:f ill unde'rsti ndll(q current land use, 

a moro (lt ll,.ci (:; IPtlI on of pr,' ii,l icultural and Stock ratiing activity 

In the lr'o ,.rt Ar-.,i vWill nw.--, bi: qlv n. 

I' o t-c2 Ar e.' tiel1(15 an, neiir or zidjticont to the living qua rlor3 
of the tarfi,'r . I:,wh It;r'l.itul f,':ner cultivoti, an aire.a v -/I j from 0.25 to 

.0 heit:tat:.' (av':'r ,p,, I.7 herat,, ::) , .1ithough 1illy7 t1xpr'.-is;d "Icl"Irn to 

CU! t i vat UP U Pt h,411q ~eflnt; ()oIc)hAdiItoJ) ~ y ipth It PO:d 
Of d :1111 (t-I (it t.o parct-e . . "Ajor wea sns. for ui.,vi ly s iIIplot ' 
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according to farmers, were the weakening effect of human and animal diseases 

such as malaria and trypanosomiasis and damage to crops by animals. 

Since March, 1975 all rural land has become government 

property and private ownership abolished. 

The principal crops grown are maize, sorghum, finger millet, 

chickpea, teff, and berbere, with minor amounts of cotton, haricot beans, 

noug, garden vegetables and citrus. The average farmer sows three to five 

crops. In addition, gourds, bananas, papayas, and citrus may be grown in 

home gardens without watering. 

In late winter or early spring fields are burned. This has 

the advantages of aiding plowing by reducing stubble, destroying insects and 

weed seeds, and keeping wild animals away from houses, but also the practice 

dissipates s;oil nutrients and promotes soil erosion, which could be retarded 

by conservation ploving. 

Crops are planted at the onset of the rains and are normally 

harvested after the hucivy rtins have subsided. All plowing is done by oxen 

as soon a:s the soil-:; ;ofton. Plowing stirs the soil without turning it over, 

resulting in a tratshy tillw j# which serves a:; i light mulch and helps, reduce soil 

erosion. t1atowing , sowingq, weerling, harve;ting, threshing ,nd storage are 

done by hand with all capoble member.; of the family paticipatting In most 

cases (althowUh thre:,hinq and erben,! cultiv, ticn ,'re wonenwor-

No :ourc(, of chemical f,.till:rs , 3m ecticids:, herbicides, 
human or vmtorry edicine, or l,iproved s,.ecL w.xi:;?:; in th, Project Area 

Farmers rt:t,-io :;e ,d; fr omr pr4,viot; ctop:; or r th,% ,nd inj:;e little tninuro 

(whIle recogJn n11'. f] it,; *,oilue) det ,t') ,%clr iti,/ (if c-,ttl.. 

Altheuqh v.iriaiti li Ine iw u,,,re tj;v,1 -Ind colop rIti.', methods 

of fanning mii:,, it dIiffcult to cl-wl, '.:, a ,.1,. yl.) th,0y nr be,-h ledc., the, 

to be low b',/ T1nitonil :, i.- , d"oe. tf * tttmn.ei (.4of ,.;gv. Itcludin in

ferior -secid, I, jor ,:rl';'.'i'n,; 1tiU, , lu:.: n; ,cl:., etc., inii' . toI 1)11(15, iind 

Officleo r ii of;i ha/v,:.'ltli'1otd; thf,.hin 
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Storage facilities are small circular sheds on legs made of 

sUcks plastered with mud on the inside and covered with a removable thatched 

roof. Storage losses due to rats, insects and mildew average fifteen percent 

with a range of five to fifty percent. For this reason, farmers are unwilling 

to harvest, thresh or store more grain than is likely to be preserved, 

It is estimated on the basis of field studies that the live

stock population of the 250 holdings on the Project Area totals about 1250 

cattle (average of five per holding, ranging from zero to eighteen), 500 sheep 

and goats (average of two per holding, with goats preferred), and 2750 poul

try (average of eleven per holding). 

Cattle are mostly of Zebu stock and vary in size according 

to the quality of grazing. Cattle are usually grazed on the black soil valleys 

between the Didesa River tributaries. As the dry season progresses, cattle 

are grazed communally first on field crop residues, then on the adjacent burned 

lands, usually beginning in the higher area," since these dry and are burned 

first. Each night the7 are retunied to the village compounds and kept penned. 

Grazing tirme per day decreases as the di.stance from village to pasture In

creases with the season. Only natural -;ources of water are used, no wells 

being dug. 

The dominant gra;ses are Ilypairrhena spp. These make 

good gra-zing lmnmedihtely following burning or new growth followinq rains, 

but quickly become fibrou'; and unptalatable. Somne specie:; may al;o inhibit 

flitrogen fIXa t1on in the -;oil. No pt:;tur#! mia: megnt if. pricticed a part from 

the annual buuing, nor tare prin(ciples,; of selfcti'', brc(ling of caittle prac

ticed or undlerstood, 

Milk ilnd lbutt.r tre. tv.,.d anti :,old resp:;j,,ctively by the farm 

famillo.s often to the d, t i:I.nt (if (V4tvlw Im,.iit of c'.lv':. . In addition, oxen 

labor is utillmed ini ordc.ioni, barrimi cw or surpi:::; hefer s.old. 

11111it11 oIi (ittle* 1'.. 01 ()t i/~ i S i:. nd othor 
dil Oase" : ! ;i.i t ivll liI," il,' : . 'i W,'[ ,I:. ;, .r ntrition.H liv,,stock alt 

on ,'1eV.itior: ,, I l'' , l ,w() :, ,', , s ". i r , , ti l ,.i h'' bnt I'rpirly Irti, 

pronve' ait hih1 ,11 .1a iiii S Cch . nvalr 1((0 :,If'te:; at I(O.dll.. 
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b. 	 Forest and Grassland 

Land remcining in natural grassland and forest vegetation 

totals 31,300 hectares or 91.5 percent of the project area, although most 

has been gravely affected by past over-grazing and periodic burning. Most 

of this area (26,300 hectares or 76.5 percent of the Project Area) is poten
tially cultivable. The remainder consists of riverine forest and water surface 
(3700 hectares or eleven percent of the Project Area). or of mountain forest. 

(1300 hectares or four percent of the Project area). 

c. 	 Residential 

The only permanent residences are those mentioned above 
in part (a). No village surveyed contained fewer than ten or more than forty 

households. The residential area included therefore is miniscule. 

d. 	 Commercial 

No Project Area space is used primarily for commercial pur
poses. The nearest custornlrily used facilities involvu the weekly market at 

Chara, on the border of the Project Arei. 

e. 	 Iii!;torica i,,ArchaeoloqlicI or Culturally S;ignficaint Sites 

Duo to tho pa'it depopulation of the site and the Insubstan
tial nature of structures erected b7 the known innabitants, it is not believed 

that there are any sites of special archaeological, historical, or traditional 

Importance in the Project Area. 

3. 	 Public Servicon 

a. 	 Public Holeth 

Public heaslth :,ervices are nonexistent within the Project 

Aroa at present. The nare:;t clinic, dressing station, mnd pharmacy are at 

Bedolo which I:.; fifty kilorm'ot(,r:; fromn the I':opict Ce;-nter via the existing dry 

weather tr,(ck theuwih Chr.s, or twenty fiv k~lometer:; on a direct lino up 

steop ,:.Q:ig ;ti,.nt . 

,.11any dei lIit tng dtI,as.s which lorlou.-ly ,1ffoct health 

and lIml lolvr i1'!itt,',; at,, ,vident. Tta. lrvo l.viw,of en .mic rtilaria,. 


ha.ri l,.r-n ,ii trlmtov/ ti.6u1(),fur todutj; t ot vth piiet r)id,';' V'1ll ,m' 1 

major ( tl,' ;11co:ef.i(,t liltr. If) 'I* ttle,ilzent . il;llal'ilmj f ;I I,; au' 0 -

pocllly .1prfbl l d lulrn the , ,11y ".e417a;011 wht"r t*11(111a11t w.'.I f ,b ul)it(ind an1d 
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farming activity is at its peak. Most people are bitten at night or while per

forming weeding operations or other farm activities. 

Jigger fleas are always present, entering skin cracks on 

bare feet or under broken toe nails, thus destroying living tissues and ex

posing them to infection. Tuberculosis and other pulmonary diseases such 

as pneumonia and Influenza are also common. All residents also carry and 

have lived continually with a load of internal parasites. 

Human trypanosomiasis has been confirmed in Gambela Awraja 

and tsetse flies capable of servinq as Its vector are known to exist in the 

Didesa Valley. 'Therefor2 a possible outbreak of sleeping sickness Is an 

ever present threat. 

Of equal importance as a coatributing factor to poor health 

is malnutrition since this exposes the weakened individuals to infecsevere 

tion. 

Water borne diseases such as schistoiomiasis are not defi

nitely known to exist in the Project Area but should be considered when plan

ning use of Didwnll water. 

Development of health care and disevase prevention facili

ties are therefore . f prino importance to the success of any ;ettlement pro

ject and are fully dt-;cu ;sed in the Proje.ct De-scription. 

1). I:dicatitonil/Aqricultural hExtvn!;!on Sorvices 

Etducation lI f.ici ,iei,;are entirely ,ob:;ent within the Project 

Area bloundarlo:;e 1 1h)uI h :,m, hou:.,! holder:- !;end their children to the 

Minis try of ducitlon pronitay 1 r. a I s .ma chal:;cheel (it CIh, Ther e or ,lrt 

camp!;, s.1atftd by yer :'i -ntude.nt:; ,,nd hiP3h ! chool :.vnior:; ongj ,.*d In 

expanding rur.'l vl!u:,itlon ,potuntl..; ,.et.ibllhed at l1,-dile, and Chaia 

and ph1ir: !or rowo within th, r III r)Ihl truic!Ion projiell:t Mfrg,-iii f'!J3. 

! l A(,! 'ilt, ion's to"'hil Inav,,1 l ti, if r ulR I'etra,irch 

the 1rojct Art,. ,it- eaw d t iri : t(o the soiuth -111ri : ,1o tr) 11hw north. Th Oio 

may he tltur'! " : e, fVr -IIt:tculturill intructt nl o Frj. ct 3oettr.. 
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c. 	 Transportation 

At present the Project Area Is virtually inaccessible from 

the nearest all weather roadways, of which Route 5 (Nekemte to Addis Ababa 

is approximately sixty kilometers to the north and Route 7 (Addls Ababa to Jima) 

and Route 43 (Metu to Bedele to Jima) are approximately fifty kilometers to the 

south. Route 5 is asphalted from Addis Ababa to flagere Hlwot and gravelled the 

rest of the way. Route 7 is asphalted from Addis Ababa to Giyon and gravelled 

the rest of the way to Jima. Route 43 is asphalted from Jima toAgaro and Is 

scheduled to be asphalted as far as; Bedele. An all weather Bedele - Arlo -

Nekemte feeder 'road has been funded. 

At present a dry-weather track leads from Bedele to Chara 

to Kolosuri Mountain and another follows the future Bedele - Arlo - Nekemte 

road route. Both tracks traverse rolling or hilly country and cro.s a number 

of stream bed.s-. Four-wheel drive vehicles may be u:;ed during the dry !"eason 

except for the Arlo - Bedele route. 

Truck transport ch r'je s have been estimated to ilverap; 

E$0.01 3 per quintal per kilorneter for tian sporttnq :urplu:; prodlice to markot, 

assuming all weathe.r Improved o,(i:;. 'he cost may be as.; low a: E$ . 01 

per quintail per kilonettr if a full load can be ca.'led both way;, cr a!; high 

a. E$0.015 If ,ifull load I-, corried only one way. For unimproved toads, 

costs may b 11$0. 0.!, !:$00. 03 or more per qurintal p-r kilomt er. 

d .	 v.ater Suppl y and Wa s t,*w, &,.r U s po sal 

The -.ole :.ourc,. of water .utipply in the Project Are.i at 

present itri tho l .ivr wit utt, i. Nio Qrt)u1d water wellsDdo.a it tt 	 

are known and no fgani,,d t.icilt,:. for w.v.ttew.at,,,r ,11poal ,x,:iit, 

e. ,Ol d 'h,, t , )1 pos.-l 

"herge. ,lr,,o"( rfan; ltdfaelllw#; fu tf ,olid 10ti,tpoO41 

In the Project Agr- . 

Th,,tr .'t,no l c. , v .,vail.-le to h P i ct Arat.pail ,I.sp 

Tho r est ttIr' tnmu:Vat ions .,ryie, .- pwit ,ftf,, it id,,l,, 4a 4rotand e elii 

tho noarrre t C.hr tlti. and Mtilisi tliulots. .'21111tues. 
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g. Police/Fire Protection 

The nearest police post is at Chara on the border of the 

Project Area. 
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III. Probable Environmental Impaot of Project Implementation. 	 " 

A. 	 Primary and Secondary Impact of New Settlement, Introduction 
of New Residents. 

-	 -~Natural-1 Environment
* 	 a. Air 

Air quality Is not expected to undergo a significant change 

even at the density of population expected with full project settlement. However, 

some increase In domestic fires and possibly In extent of pasture burning will 

Inevitably accompany a population lcrease. The possibility of air pollution 

due to blowing duit if erosion control methods are not enforced Is discussed 

In later sections of this report. *.. 

b. 	 Land 

There Is not expected to be any severe effect on soils caused 
by construction of settlers' quarters. Some moils may erode from areas cleared 

of all vegetation for the purpose of village construction. In itself this Is 
unimportant since these areas are not intended to support crops in any case. 

Construction must always be confined to the red-brown soils since the 
characteristics of the black-gray types (expanding and sticky when wet, crack
ing and hardening when dry) make them unsuitable for homesteads, villages, and 

other infrastructure (in particular, roads) although roads may have to traverse 

them in places. 

a. 	 Water 

The Project Center and Demonstration Farm will be served by 

a water supply system providing water by pumping from the Didesa River. These 

uses would undoubtedly cause some diminution of river flow. However, the 
estimated requirements st 156,000 cubic meters per month amounts to less than 
one percent of the 24 million cubic meters average flow for Marcho the month 

of lowest flow. 

cach project village Is expected to draw its own supply from
 
convenient ground water sources. At the time of settlement, Instructions must
 
be enforced to Insure that settlers dispose of possible polluting wastes In such
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a manner ac to avoid contaminating ground water supplies. The final population 

of the area Is not expected to be large enough to generate large amounts of 
* polluted wastewater. 

d. Ecology
 
" "Settlement Inevitably Involves the clearing of much of the
 

natural vegetation from the project villages together with elimination of much 

of the associated wildlife. It qhould be understood, however, that the present 

plant and animal communMies of the project area are "natural" only in a relative 
sense* the area having been much affected by relatively recent large scale grazing 

and 	by continuing annual burning of vegetation. The main effect of settlement 

as such will be the increased clearing of land for villages and associated 

facilities. 
The territorially far more extensive effects associated with 

agricultural development and disease control will be discussed In the relevant 

section of this report. 

One effect of settlement, which should be watched Is the 
sanitary or health question of Increase in fies, rats or other organisms ommensal 

with man. Any necessary measures of sanitatLonsuch as supervision of waste and 

garbage disposal and enforcement of rdes concerning house sanitation, etc. needed 
to control these organisms need to be enforced. 

2. 	 Human Environment 

a. 	 Socio-economic 
Surveys of characterisUcs of potential new settlers Indicate 

that most would derive from three sources. 

Some landless peasants whose recent anoestors have evacuated 
the Didesa Valley as a result of human and animal diseases have expressed an 
Interest in returning if conditions improve. Although the number of such settlers 
would be relatively small, resettlement difficulties would be Minimized by their 

traditional es to the valley, cultural sLmdlitdes to present inabitants, and 
retention of a life-style suited to local conditions, 

Local highlanders presently inhabiting lands surrouning the 
Projec Area are eXPected to voluteer to relocate In the new settlements, 

94~b .46m 



attracted by the government services to be provided. These too would have 
much n common with the present settlers, and a past history which would have 
reasonably well prepared them for understanding of and cooperation with the 

project goals. 
The third source of immigrants would derive from the pool of 

landless and part-time employed laborers from the area of lima, Agaro, and 
other large neighboring towns. These people would be for the most part, though 
not necessarily exclusively, of Oromo origin, and hence cultura) .,onfliot with 
the local population would be minimiged. However, their urbanized past would 

no doubt create sone problems In their adjustment to their new environment and 
to the older settlers. A lack of past experience with community labor groups may 
also create some problems in adjustment to working with a cooperative. Very 
careful testing for motivation of this element of the settlers and detailed 
guidance in enabling them to adjust will be necessary. Those individuals who 
have recently been forced to abandon agricultural land and are anxious to resume 
(arming would be best. 

Preliminary surveys indicate that the majority of new settlers, 
at least n the initial stages will be unmarried or newly married people and thus 

*the 4verage new settler famUy would Include one or two adults, with one or no 
children. 

For reasons of public health, new settlers need to be carefully 
screened before admission. However, most new settlers should be n better 
health than the prexent valley inhabitants since they will derive from areas free 
of malarNa. This means that they must be carefully instructed in means of 
prevention and treatment of diseases that may be new to them. 

Increased crowding of settlers deriving from a wide geogrephio 
area always provides an opportunity for communication of diseases, hence there 
will be a need for the medical facilities planned as well as care in disposal of 
sanitary wastes. Imported clothesfurniture, food, etc. should be examined for 
the presence of rats, ticks, etc. Each Immigrant himself should be subjected 
to a rather thorough health Inspection. 
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____ 

In almost all cases, Ethiopian land settlement schemes have 

attracted more applicants than could be accommodated. It Is not anticipated that 
the present plan will fail to do the same or that applicants will be Inadequate 
for the Initial settlement phase. 

Nor Is It believed that the decrease In size of the available 
tempora-labor force in the area will aveany aera _effecton,.thewlal..a. 
economy since the applicants for such work (chiefly coffee picking for at most 
three months per year) usually far exceed those actually able to find employment. 
It may even be beneficial in increasvg the opportunities for the remaining 
applicants for coffee picking employment. 

During the time of preparation of the Project Area for settle
ment by activities such as road building, similar services to those outlined 

above will be needed for the temporary labor force many of whom are expected 
- to volunteer as permanent settlers. 

b. Land Use 
Increased settlement of the Project Area will render largely 

obsolete the present arrangement of villages and cultivated lands, since t im 
present population will be largely submerged In the flood of new arrivals and 
all residents will be reorganized Into peasant associations#. This will not 
necessarily have a disorganizing effect since most current residents have no 
long traditional tie to their present holdings nor io their yield so good presently 
as to make moving a burden. Moreover, t,'e, present Inhabitants Interviewed 
expressed willingness to share the Project Area with new settlers provided 
that they themselves were not discriminated against in terms of services provided. 
The necessity for careful choice of village sites is to be emphasized, however, 
since they are likely to become rather permanent. There are no legal quertions 
of land tenure to be adjudiotted since all rural land in Ethiopia now is Goverrnment 
property.-

C. Public Services 
Figure 5 should here be referred to for a summery of facilties 

planned for the Project Area, 
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The massive Influx of settlers will require a vast Increase
 
In public service facilities, now totally absent In the Project Area proper. 
 . 

Facilities for protection of public health are most important
 
for success of the project, especially since many new residents will be
 
unfamiliar with precautions against eg.*malaria and animal trypanosomiase *,
 
uknown-in theiii~hgahafi i
----- d i'd h tt4roact Aea. It Is Intended to 
establish several health stations for monitoring of the health of the project 
settlers. An intensive campaign against malaria, Including spraying and 
the dispensation of prophylactic drugs Is planned. Careful Instruction In these
 
health matters will be given to all settlers.
 

Since most of the new settlers will be young unmarried or
 
recently married people, It is 
to be expected that the need for primary educational 
facilities will increase sharply some years after the Initiation of the project. 
As outlined in the project description, plans exist tc meet this need. 

Plans for improved transportation facilities surrounding the 
Project Area have also been outlined In the project description, as have the
 
plans for surveying and mapping the Project Area, providing water for villages
 
and Project Center, and providing police protection. Implementation of these 
plans on schedule Inof utmost Importance for uneventful accommodation of settlers. 

Specific facilities for disposal of waste water or solid wastes 
Is not considered necessary in view of the relatively low population of the 
Project Area and the low level of wastes expected to be generated. However, 
Instruction in and enforcement of sanitary regulations to prevent the creation 
of health haxards or public nuisances will be an Important part of settler 
preparation. 

B. Primary and Secondary Impact of Increasing Agricultural Production 
1. Natural Environment 

There will be some Increse in air pollution as a result of use 
of project machinery, ineresed supply of crop stubble to be burned, and domestic 
fires of any non-famers attracted to the Project Area, such as merchants or 
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dependent families of settlers. However, the projected population density 
of the area Is still expected to be low enough to give no problem in dispersal 
and dilution of pollution. This does not negate the advisability of such steps 
as plowing in instead of burning crop residues In order both to control air 
Pollution Arnd. benefit, the, Project Area soflls.-Alternatively, -they-might -be 
used as animal food. 

b. Land 

Most, project soils are susceptible to erosion and some to 
compaction as well moreover, most will require extensive application of 
fertilizer. All this necessitates careful instruction of potential settlers and 
supervision of their cultivation practices. 

If land on slopes were to be cultivated without the use of 
proper techniques, accelerated erosion would certainly occur. On all slopes 
of five to ten percent, project management must provide undisturbed contour 
strips at suitable vertical intervals or better still, terrace all slopes. 
Terracing should eventually improve the situation by allowing horizontal 
levelling of the land between terraces.* On slopes of two to five percent
less radical measures are needed but all operations should be made to follow 
contour lines. 

Some suggestions can be made with regard to all project
 
soils. 
 Tillage should occur as soon as rains have sufficiently penetrated 
the soil and before runoff can occur to aggravate erosion. Relatively poor 
rates of vertical infiltration may be Improved by early tilling or mulching 
following harvesting. Operation with heavy machinery should be minimized 
to avoid compaction. 

Fertilization will be necessary for soil Improvement for 
some years. However, the abundant rain and speedy rate of leaching is 
expected to prevent salinity from being a problem. 

c. Water 

Runoff from project farms entering the Didesa River Is 
considered likely to be insignificant in quentity, especially since cultivation 
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will not occur on the alluvial soil or river vegetation belt.* Rather, runoff 
would speed the continuing process of washing soil and nutrients downgtade 

* 	 into the black soil valleys. Suggestions have already been listed in part (b) 

for preventing excessive loss of soils or nutrients. 
..-- -Pesticides- (such-asDDT), -herbicides --and-fertilizors 

might all cause problems if excessive concentration of their toxic or nutritive 
elements were to collect in the Didesa River or its tributaries. The scope of 
the problem might vary greatly and conceivably the entire downstream area 

could be affected to one extent or another. 
i0 

To prevent unpredictable results 
from occurring, toxic residues must periodically be monitored at sites above, 
adjacent to, and below the Project Area with the purpose of working out a 
spraying and fertilizing regime which will avoid or minimize damage to the 
aquatic ecosystem, in areas downstream from the project. The waters must 
also be watched for any signs of eutrophication due to excessive fertilizer 
pollution. The rapid flow of most stretches of the main Didesa (though some 

quiet pools occur) should aid greatly in preventing build-up of pollutants. 

Nevertheless, efforts should be almod at keeping the river safe under low 
flow conditions when danger of toxic or nutrient accumulations Is greatest. 

Spraying with pesticides Is expected to be heaviest during periods of high 

flow however. 
The impact of all these agricultural activities with regard 

to ground water deserves future consideration when more is known of local 
* 	 ground water resources. Waste disposal, crop spraying, use of fertilizer, 

etc., must be planned with the goal in mind of no or minimal contamination of 
ground water, especially village water sources. 

d. 	 Ecology 

Clearing of land for crops will eliminate most of the present 
vegetation and wildlife from the site only leaving those which easily adapt 

to the environs of cultivation. 

Important side effects of the use of pesticides are certain 
to occur In the fauna surrounding the Project Area. Although it io difficult 
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to predict which species will be most affected it seems clear that high-order 
" (that is, those many steps advanced in the food chain) andconsumers 

species metabolically active enough to metabolize stored pesticide residues 
rapidly tend to be most quickly affected. In the past birds feeding on smaller 
birds and-oouilarge- fish have -been the most frequent victims. Organochioride 
contamination of their food supply may cause a number of symptoms ranging 
from death, to sterility, to behavioral abnormalities. Organochloride com
pounds may be stored in body fats to be released catastrophically when fats 
are metabolized -under conditions of stress. 

In an area devoted to intense agricultural production, it Is 
much less important to prevent effects on local wildlife (though the useful
ness of some species as controls on crop pests aM scavengers should be 
recognized) than to prevent injury to human settlers or consumers of project
raised foods and to limit or prevent destruction of ecosystems beyond the 
project boundaries. Spraying techniques and schedules must be considered 
with these two goals in mind in order to prevent unacceptable levels of con
tamination of workers or food and to avoid far ranging effects on Project 
Area environs. 

Insect pests should be watched for signs of developing 
resistance to DDT or other pesticides used, and a second choice kept in 
reserve if possible. Since nothing Is known about the presence of subsoil 
crop pests (such as nematodes or soil fungi) in the Project Area, it Is not 
impossible that subsoil pesticides may have to be uted against them. 

Introduction of improved seed for crops should greatly 
improve yields and, hence, profits for the project tan1ers. However, 
strains to be used need to be carefully selected to avoid use of high-yielding 

*types which nonetheless are poorly adapted to local conditions or require 
more care than thd project farmers can be reasonably expected to provide. 

One unfortunate result of cultivation of a new area is an 
increase in numbers of plants, animals and microbes dependent on cultivated 
crops and consequently, when numerous, harmful to the farmers' Interests. 
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There are however, a number of means in addition to the previously mentioned. 
use of sprays that can be used to minimize adverse effects. 

All seeds, plants, plant parts, livestock and pets entering 
the area should be subject to inspection and, Ifnecexsary treatment to. 
avoid introduction of parasites or diseases. 

A clearing of a 1.0 to 1.5 kilometer strip surrounding the 
Project Area should be made in order to build a barrier against harmful weeds 
and eliminate shelters for insects, rodents, and other vermin. Such a 
barrier may not by any means be complete but it will have a notable effect. 
This clearing may be done in conjunction with tsetse fly control operations. 

Storage facilities must be improved. Many weevils, moths, 
and other insects as well as rodents destroy or defile vast quantities of 
stored grain. Insecure storehouses may form permanent reservoirs for these 
pests. To a lesser degree,, trash"heaps, abandoned*houses, etc., may also 
harbor vermin including human disease vectors and their presence on the 
project site cannot be tolerated. 

Weeding is expected largely to be carried out by hand. 
Crops must be protected against wildlife in and adjacent to the Project 
Area. As already mentioned, the clearing of a 1.0 to 1.5 kilometer belt
 
around the Project Area should deter rodents as well 
as larger wildlife, 
such as monkeys, wildpigs, hyenas, etc., from approaching, since these 
animals usually dislike crossing open spaces. The deterrent could be made 
stronger, if finance permits, by constructing a bordering fence around the 
cleared area and inspecting it regularly for breaks. Such a fence should 
extend far enough underground to deter burrowing animals. 

Penning of cattle, sheep, and goats at night (as presently 
practiced) within the village should eliminate the already slight likelihood of 
losses due to large carnivores such as hyenas. 

Damage from small carnivores in the Project Area may be 
minimized by such measures as using only secure hen coops and having 
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vaccine available for men or domestic animals in case of rabies outbreaks. 
A population of small carnivorous species beyond the immediate neighborhood 
of cultivation may well be beneficial in reducing the number of rodents, small 

* 	 birds, etc. 
Damage to crops due to birds is most difficult to prevent. 

Perhaps destruction of nearby nesting sites and cooperative efforts to pre
vent bird flocks from alighting or feeding are the most reliable methods 
although use of sprays on nesting or roosting sites has sometimes given 

good results. 

Monitoring of river-borne pesticide residues, as mentioned 
in part Wc) is especially important if the Didesa River fish are ever intended 
to be exploited as a food source, since organochloride residues accumulate 
In large carnivorous fish and relatively small deposits may make fish unfit 

for human consumption. 

Aside from pesticide effects, impact of the project on the 
aquatic biota is likely to be minimal with one possible exception. There is 

evidence that hippopotami aid in maintaining the productivity of a river 
by manuring the water and releasing nutrients by stirring up bottom sediments. 
Since hippopotami are incompatible with large scale agriculture, this source 

of nutrient will disappear from the immediate vicinity of the Project Area. 
Nevertheless, the effect may be slight if hippopotami populations remain 
in the rest of the Didesa River. 

Although wildlife populations of most of the Project Area 
would probably not justify the reservation of any large amount of land 
primarily for wildlife, a forested area on the uncultivable escarpment could 
be considered for this purpose. The colobus monkey (Co u abysUiniau.) 
should be considered in this connection as in many parts of Ethiopia it is 
overexploited for its fur, An area of two hectares is sufficient to support 
a typical family of four to ton. Plants of the genera Aonthgagr, 

C and C comprise most of their diet. 
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2. Human Environment 
a. Sooio-economic 

Since the three crops being proposed for the initial phase 
of the present project -(maize,. sorghum,,and chick pea) -are among-those~ 
most frequently raised there now, not much change in the dietary picture of 
the Project Area at present need occur directly. However, the indirect 
effects of higher profits for sale of increased surpluses may encourage 
increased purchase of more protein rich grains such as teff, barley, or wheat 
(maize and sorghum being low in protein). Presumably the ability to purchase 
any available consumer goods will also be increased to one extent or another. 

The economic benefit should be further increased by the 
improvement of storage facilities and consequent decrease in loss of stored 
grain. 

Completion of the proposed new road system will also 
render transport of goods to market much easier and make sales for money 
rather than barter more common. Economic benefits should extend to one 
extent or another along the whole new road system. 

b. Land Use 
As the successive peasant associations are formed, a 

much larger portion of the Project Area will be brought under cultivation 
than is the case at present. This, together with the cooperative efforts 
of much larger numbers of people than inhabit any Project Area village at 
present, Wil be the main changes in existing patterns of agricultural land 
use. There will also be now experiences for the settlers, such as use of 
machinery in cultivation, use of pesticides, soil conservation measures, 
use of improved seed, etc. No extraordinary problems are foreseen n 
training settlers to these practices, since Ethiopian peasants are described 
as adaptable to ndw techniques, but the need for' an agricultural extension 
staff, such as outlined in the project description is emphasised. 

A number of presently unemployed or partly employed 
laborers from the lima area will be among the settlers. f they can be 
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acclimated to project life, a double social benefit of decreasing the number 

of urban unemployed, and Increasing Project Area food production will result. 
Some of them already have a fairly recent peasant background. 

co Public Services 
The project description, projected arrangements for pro

vision of water supply and other utilities such as machinery, credit, trans
portation and storage facilities, and marketing assistance has been outlined. 

It only remains here to indicate that provision of these facilities at the 
appropriate phase of settlement is essential in order to extract maximum 

benefit from increased crop production. 

C. Primary and Secondary Impact of Livestock Program. 

1. Natural Environment 

a. Air 

Air quality is expected to be unaffected by the cattle pro-
Ject. No food but the natural grasses or crop residues is to be used and no 
cattle products will be processed in the Project Area and so two possible 
sources of air pollution will be excluded. The possibility of air pollution 
due to raising of %4ust by cattle is best discussed in the next section. 

b. Land 

The possibility of soil disturbance caused by cattle must 
be one of the factors considered in arriving at an optimum herd size which 
must be enforced. Although the area usable for pasture is quite extensive, 
only areas within each project village should be used which allow cattle 
to feed for a reasonable time between morning arrival and evening departure. 

The reduction of soil nutrients due to annual burning of humus must also be 
considered in arriving at a desirable measure of dry matter production. The 
frequency of burring, however, will not increase from its present once-per

year level. 

o. Water 

Ground or surface water sources may be contaminated with 
pesticides used in spraying cattle as well as in crop spraying. However, 
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the 	concentration of cattle in a small area for troatment makes control of 
spread of pesticides much easier than is the case with crop spraying, given proper 
training of operators and functioning of machinery. 

do.-	 Ecology,- --

Methods of better management of pasture should be explored 
if the present quality of cattle on the project site is to be improved. Especially 
some means, preferably labor-intensive, of eliminating fibrous weeds with
out periodic burning which dissipates some soil nutrients, exposes ground to 
sun and wind, and destroys soil-replenishing legumes, would be useful. 
However, pending such tedious labor, burning Is necessary to prevent 
Jfjrgt grasses from becoming hard and unpalatable and encourage 
fresh growth. This may enablq more oalatable and rarez species such it 

Themed triandra to survive in competition with HyorrhentW. 
Considering the present paucity of both wildlife and cattle 

in the Project Area, together with the facts that wildlife numbers must further 
diminish and cattle numbers be controlled during project development, it Is 
not conceivable that the total pasture area will serve as a limiting factor or 
that significant competition between cattle and wildlife for the total resource 

could occur. 

Diseases such as trypanosomiasis, rlnderpest, foot and 
mouth disease, anthrax, and rabies may all be communicated from wildlife 
to cattle or the reverse. Elimination of the insect vectors such as tsetse 
fly together with inspection and vaccination of all cattle entering the Project 
Area will much reduce the danger. So will the inevitable retreat of wildlife 
as project settlement proceeds although there seems no likelihood that con
tact between wildlife and domestic stock can ever entirely be prevented. 
Th enforcement of stockng limits will help reduce parasite infestation of 
pastures. 

2. 	Human Environment 

a. 	 Soclo-economic 

Since the peasent inhabitants of the Project Area already 
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utilize milk for food and butter both for food and -ai, no new food item 

will be added to their present menu. However, the supply of milk and 

biutter maybe ireiditeiIf cattle nhutritioil I poe ~ipoe 

breeds can be maintained In the Project Area. 

At present only an occasional cow, sheep or goat, usually 
a sterile or weak cow, Is slaughtered for food, however, this may be done 

more 	willingly If a regular increase in stock herds can be ensured. In fact, 

frequent slaughter or sale of stock will be necessary to keep the hards 
size 	consistent with the capacity of the utilized pastures and of village 

pan 	facilities. 

It seems that the monetary importance of cattle sales, 

already a disproportionate part of the farmers' cash income, will increase 

further as a result of the necessity of disposing of more cattle than at 

present. 

b. 	 Land Use 
The distribution of land in each peasant assoct-01n with 

regard to allocatiom of cultivated and grazing land is outlined n uw project 

description. The main change in land use will be the necessary greater 

care taken of pastures as outlined In a previous section. If cattle diseases 

are strictly controlled, the guaranteed Increas of the herd will make 

regulation of herd size by sales very important. 

c. 	 Public Services 
The livestock health program and associated facilities 

intended to maximize value and welfare of the livestock herds has already 
been described In the project description. It remains only to emphasize 

once again that these facilities are necessary, as is the elminaiUon or 

control of trypanosomlasis it the regional cattle hard is to make its full 

potential contribution to the welfare of the Project Area. 
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D. 	Primary and Secondary mpact of Disease Control Programs 
1, Natural Environment 

a.	 Air ..............
 
* Air quality of the. Project Area as a whole Is not likely to 

be affected by the operations connected with disease control.+ Howiver, one 
problem that must be addressed is the danger to humans or livestock from 
Inhaling pesticides Insecurely stored, poorly prepared, or carelessly used. 
Training in safe use of pesticides must be emphasized in the preparation of 
the project scheme. 

b. 	 land 
The possible effects of brush clearance on soil have
 

already been discussed n previous sections of this report. One variation
 
to be considered here Is the fact that clearance of some riverine forest and
 
cutting of corridors through the remainder will uncover areas of alluvial soU
 
which may, therefore be washed away during floods or rain which is some
times heavy enough to cause noticeable erosion. This soil could not be 
economically used for agriculture at this stage in any case. nor is it obvious 
that deposition of soil would necessarily be less than erosion during flood
 
seasons. There may be some possibility of gullying in the cleaM patches
 
once tree roots no longer hold the soil. If loss of sols or change in shape
 
of river banks are considered Important to prevent, grass clumps migM be 
planted (as long as tsetse-harboring brush is excluded) or cruds terraces out 

on the steep river-banks. 
o. 	 Water 

The possible effects of pesticide use on wp~er quality 
have been discussed in a previous section of this report, Of special conern 
in this connection Is seepage into the Didesa River from spraying of riverine 
forest against tsetse flies. Proper monitoring of pesticide residues and
 
regulation of spraying programs should minimize these hazards.
 

Brush clearing is also necessary for assurod permanent 
control of the tsete fly. Spraying alone will not necessarilty prevent 



relnfestation as long as suitable tese habita, remains, The cleared areas
planned are a buffer zone around the project area border to an elevation of 

lOm~terxs,-the banks ofall1Didena tibutaries; cordors-houh 
Didea River forest; and all agricultural and residential sites.* Any conse
quent effect on water quality would derive from washing of Increased silt 
loads Into the river from cleared stream banks, probably only during periods
of high river flow or heavy rain, and along the main Didesa rather than on 
tributaries whose flow Is less and sometimes intermittent. It is not con
sidered likely, however, that such a slight increase in silting can have 
much effect on the river as a whole. 

d. 	 Ecology. 
The effect of pesticide use and brush control on wildlife 

have already been discussed in previous seoUons of this report. The only
addition to be made here is again to point out that the riverine forest mustbe sprayed for tsetse fly and that large areas of It will be cleaed completely. 
This may increase exposur to pesticides of aquatic fauna and fish-eating
birds as well as dec reasng habitat for river bank wldlife. However, the 
riverine forest aloiN the Didesa River ww~ld not be completely eliminated.o It Is probably destrble that some of the river-bank vegetation be preserved
for Its amenity value, since, exept for isolated mounta in Intruslons, It 
contains the only relaiUvely undisturbed plant oomma s within the project 
ar. However, It is far from unique since Itto identical with forest
 
communities existing over amuch wider aem.
 

2, 	 Human Environmnt
 
a Iolo-eonomol
 

Tbe 	capacity of the projet residents for productive laborwill undoubtedly be much incmsd by emination or control of malaria or 
any other pmvelent parsitic infestation. This Is apparently rooognised bythe present inhabitant, many of whom considered poor health the main con
sMrint on their present agrioulturag actvities,,as weli as the main reaso 



for past Immigration from the Project Area to the highlands. Thus, two 
benefits are sure to result from any significant degree of disease control, 
Improv mantin healtho the ettlers .andnraase in.agriculturatoutput, 

Elimination or control of cattle diseases may also allow 
improvement of the markdt value of stock. The present use of Ooen for labor 

will continue, however the value of meat, milk or hides may well be more 

emphasized, Nspeoially if Improved stock were available, and the project 

inhabitants could be Instructed in the value of selective breeding. It is 
also possible that, with elimination of tsetse fly, some more low-lying 

pastures bordering the tsetse habitat would become available if their prox,. 
imity to the project villages permitted their use. Veterinary treatment 

of livestock might also reduce nuispaces or health hazards due to flies, 

ticks, and other inhabitants of cattle pens. 

However, the total lack of experience of virtually all 

Inhabitants or prospective settlers in the Project Area with regard to pesti

cides must be taken to emphasize the need for proper training and supervision 

in introducing them to pesticide use. There is a real danger to public health 

from improper storage, preparation, or use of pesticides by the uninitiated. 

This Is particularly so regarding antimalarLal spraying in which houses and 

onvirons must be repeatedly treated. Both operators and residents must be 
carefully instructed with regard to proper protection of food, children, 

animals, etc., during the following spraying operations. Developing insect 

resistance should also be watched for. 

It is no exaggeration to say that elimination of debilitating 

diseases or marked reduction in their incidence is an absolute necessity for 
the incW se in population end productivity of the Project Area envisioned in 

. .the present settlement scheme. As a direct result of the health improvement 

programs, Jobs will be created for a staff of medical personnel but almost 

all employment connected with the project could be counted on as an Indirect 
effett. 



b. Land Use 

Ownership of lands cleared and not worked for agricultural 

purposes (such as riverbank vegetation) is not in dispute since all such land 

belongs to the Ethiopian government and will be subject to tho control of project 

manfagemer, . 

c. Public Service 

The disease control program infrastructure has already 

been outlined in the project description. It only needs to be emphasAzed 

here that the most careful traininri and supervision Is noces:;ary of both 

settlers and extension personnel to ensure that anti-discisc measures have 

a complete and prmarnent effect without c-'.ating health ha:-ard s of thtir own. 

Es'pecia lly this is so when the us;e of sanitary, prophylactic, and preventive 

measures are new to most of the s;ottlers. 

Improvement of human health Is a major prerequl sito for 

obtaining the full tutential In labor and productivity from the project site 

resident!;, just as poor health is the greatest constraint on their present 

productivity. 
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TV, Relationship of Proposed Action to Land Use Plans, Policies and Controls 

A. 	 Present Government Policy Concerning Settlement 

1. 	 BaclcgroundV 
* 	 The average Ethiopian Is a poor peasant farmer in a country 

whrm 90% of the population are peasant farmers. He lives at the margin of ---
subsistence, and so is vulnerable to setbacks. His basic needs are access 
to enough land and farm inputs to provide his family with a loe fragile sub
sistince base, and a marketable surplus which will enable him to provide 
health care, safe water supply, education for his children, roads to his 

village, etc, 

Land reform Is Intenddd to Increase the amount of land availa-
We to the average Ethiopian and to ensure that he reaps more benefit from the 
land. Land distribution and the elimination of tenancy obligations together 
with 	full control of land by peasant associations are Intended to prevent con

trol of land and monopolization by a few. 

Since the government's development resources are limited, It t 
necessary that the energy of the peasant farmers be mobilized by politiciza
tion and education. Assistance should be given only togops with special 
needs, such as pioneering settlers, and should not provide an income or level 
of services to any group beyond that available to the average Ethiopian. 

e
 

Peasant associations have registered virtually all land holders 
and provide a source of Information about local conditions. In future settle
ments, they will undertake collective faming from their Inception, and organize 
such internal project functions as receiving and administering credit for inputs, 

organiing workgroups, and making community decisions about self-help
 
activities, New lands available for settlement may be former commercial
 
farme, or lands formerly held in reserve by big landlords,
 

I/Most of the Inlormation Inthis section Is abstracted from the paper by

Simpson listed in the bibliography of this report.
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Relevant Government Documents are Proclamation No. 78/1976, 
"AProclamation to Provide for the Establishment of a Settlement Authority", 
February 4, 1976, Negarit Gazeta; Proclamation No. 31 of 1976, "AProclama
tion to Provide for the Public Ownership of Rural Lands," April 29, 1975, 

* 	 Negarit Gazeta; and a draft settlement policy paper of the National Land 

SettlementAuthorty-
2. 	 Objective of the National Land Settlement Authority and of 

Settlement 

Article 17 of ProclaNation No. 78 establishes the autonomous 
National Land S6ttlement Agency to coordinate all settlement activity and 
requires all public authorities to cooperate with the agency. The authority's 

objectives are: 

settlement of persons who have little or no land; 
utilization of Idle land;
 

alleviation of unemployment problems;
 
conservation of forest, soil and water resources.
 

The Draft Paper also describes such objectives as Incorporation 
of settlers into a cash economy, import substitution and production for export. 

The attempts to take these objectives into consideration In the 
planning of the present project have been detailed in the relevant positions 
of the impact section of this report. 

The Authority Is governed by a Board of Directors consisting of: 
Minister of Land and Settlement (Chairman); 

Minister of Agriculture and Forestry (Vice Chaiman): 

Minister of the Interion 

Minister of Labor and Social Affairs; 
Commissioner of Planning; 

Commissioner of Relief and Rehabilitation, 
under the direction of a General Manager. It has the responsibility to Identify 
and inventory areas suitable for settlement, prepare and implement general 
settlement policy, and short- and long-tem programs, and to overs" all 
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public and private settlement activity and take them over when necessary. 

Proclamation No. 78 states, "settlements shall be undertaken 

on land which is not occupied or utilized by any person or organizations and, 
with the consent of the government, or land which the Authority considers will 
give better economic and social results". 

The Draft Paper asserts that the Authority will assist in alleviat
ing the causes of under-utilization of land such as isolation from markets and 

disease as well (1s supporting costs of relocation and settlements, formation 

of marketing and credit as.sociations, or advice and encouragement for using 

improved agricultural techniques. It is believed that such extraordinary aid
 

will be required in the present project.
 

Proclam.-tion ilo. 78J states further "t settler will be allotted
 
land sufficient for hi, maintenance in accordance with tile Public Ownership
 

of Rural Lands Proclamt-ition" (31 of 1975), Sjtcifically:
 

Article, .1 - I)l. tribution of Lnd to the Tiller 

(3) The amount of lnd to he ,illotted to any farmer 
family hAtil l not exyc.d t,:n hectare; (1/4 of a 
gi.'ha). 

(4) 	 Tho amount of land to !, ,illotted to farm ar.ilies 
sholll, a: far o.-; i:l ,elhe ,qual in :i:*o. The 
SII?(, mloy, t)" '',v,, vry ,cc rdini the proto 
ductivity potential of l,th 11nd. 

(5) 	 No per::an may '.:e hited lal,,r to cul'iate hisholdll)(J. {Wlxc:,,lki r i:; ,:; dt - for tho o~ldh-rly, 
Wiow; d11(i orlhanl'). 

Artic t . - Prlitblilon of "rn:.t,,r of I and 

No veth.o !.hall l*,' le,, ,(clngel,, .cCe.. , 
InorltjiaIje , ,lfi1tch et.. I:. lo,I .t , atherw .e ran- , 
ll'/ ]a!d 'laniiuid Ut, ,:i o iii: pro

clai",,".. .'e ion. tlhiat a). t!,' dt-ath of the holder, 
tho tIIJht to usetho 1,11 1- ;v .udto! oe( lm ly 

A110, iit-et "/will lm ld n t in a villa'le ptitttrn, not a 

housao-on plot- pnlefs.. 



Whether or not settlement costs shall be recovered partially or 
totally from settlers shall be determined on a project-by-project basis. 

3. 	 Policy Guidelines for Settler Selection 
According to Proclamation No. 78, priority of settlement will be 

given -to persons-residing in-the general vicinity-of the-settlement-site , .. 
The Draft Paper adds that in highly congested areas, priority will 

be given to individuals within or from the region surrounding the settlement 
project. 

Proclamation No. 78 defines "potential settler populations" as: 
persons with small or no land; 

unemployed persons who reside n urban areas; 
nomads desirous of being settled; 
persons who need to be settled for various other reasons. 

Beneficiaries of settlement programs shall be persons from the 
above categories "whom the Authority deems capable of participating in the 
program after consideration of age, health, and interest". 

The Draft Paper gives the following criteria: 
* a person wiUlng and interested in making his living from 

agriculture; 
a person with agricultural background; 
aperson fmthe ageof 8 to; 
a person who is healthy; 
a person who will abide by the rules and regulations of the 
Authority and who will accept the obligation to develop. 

These are the principles that must be applied to the Didesa 
Project, and which have been considered in the planning process as described 
In the relevant sections of the present report. 

B. 	 Effects on Population Distribution 
The successful accomplishment of the present project will cause a 

desirable shift In peasant population to the Didesa Valley from the surrounding 



overcrowded highlands. It is Important to ensure that the promise of large 
amounts of government assistance does not attract such an excessive number 
of settlers from the surrounding areas as to decrease their agricultural produc
tion. If necessary, this result could be avoided by choosing, in collaboration 
with local peasant associations, only a fixed number of settlers, preferably 
from among the most needy, from each association. The total area devoted to 
productive agriculture should thus be Increased, and not merely shifted In 
location. 

Any shifting of population from the local under employed urban pop
ulations to the ProJect Area would also be beneficial provided that individuals 
most likely to suceed as settlers are chosen. 

To an extent not precisely definable, the non-agricultural population 
in the neighborhood of the Project Area will also be shifted In response 
especially to the new transportation facilities plenned. New opportunities 
will exist for commercial dealings and cheap transportation ofL goods. It may 
also be expected that some members of settler's families will take up resi
dence near their kin. 

C. Conflicting Uses 
There are no known plans by any Ethiopian Government Agency for 

any use of the Project Area that would conflict with that described in this 
report. 8pecifically, them are no known plans to.zone any of the Project Area 
or adjoining territory for wildlife or forestry purposes. Thus no oonflict 
appears to exist between the project and the policy of any Government depart

ment. 
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V. Alternatives to the Proposed Action 

A. No Action 

This alternative would have only one advantage - it would 
avoid any environmental or social disturbances consequent on possible failure 

of the currently considered projet. However,, the-project area at present 

contains neither a pristine natural ecosystem nor a healthy, economically 

well developed human community. In fact, the present situation of the Project 

Area, as outlined in a previous section of this report, is sufficiently unsatis

factory environmentally, socially, and economically that there seems no com

pelling reason f6r accepting this alternative. 

No action would simply allow the present unhealthy conditions 

to continue with the possibility of the project area serving as a reservoir for 

human or animal diseases (although the surrounding highlands would probably 

not be affected). 

B. Postponing of Action 

Postponing of action would have approximately the same effects 
as the no action alternative described above. 'However, It could be expected 
that population pressures would continue to drive some additional settlers into 
the Project Area and thus unorganized and uncontrolled development would 

continue without benefit of any rational plan. 

C. Conversion to Livestock Production 
Livestock raising is a traditional part of the life-style of the 

present inhabitants of the Project Area and this will continue to be the case 
under the present development scheme. However, it would be possible, if 

considered desirable, to convert the project area entirely to intensive livestock 

production. 

It is estimated that about 10,000 livestock units per 5,000 hectares 
would be supportable in the Project Area. One important necessity before pas
tures could be fully exploitedi however, would be construction of stock ponds 
in order to allow watering of large herds. It is estimated that at least eight 
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stock ponds of five to ten meters average depth and one to two hectares in 
surface area, each supplying 300 cubic meters of water per day, would be 
required for the entire Project Area. Ponds would be sited near the 1,400 
meter contour, and no more than ten kilometers apart at a total cost of about 
E$1,000.000. However, the total amount of water drawn from the Didesa River 
in connection with the cattle project would be even less than needed for pro

posed agricultural development. 

The environmental impact of development for cattle grazing would 
not differ much from those associqted with the present settlement scheme. 

Such plan elemdnts as brush clearance, human and animal disease control, 
and construction of project villages would be equally necessary in either case 
and have about the same environmental consequences. Even more care than 
with the present project would have to be given to avoid damage or depletion 
of pastures. On the other hand, the level of population density or of skilled 
labor required of the project settlers might be considerably less. 

However, the production of cattle would not serve the purpose 
of massive increase in food production as envisioned in the present project, 
and which requires increase and improvement in grain crops, Nor would it serve 
the social purposes of settling so many landlesb individuals. Some of the 
more useful features of a cattle rearing program, such as the increase in farmer 
cash income from cattle sales and Increase In butter and milk production will, 
in fact, form secondary features of the plan presently under consideration. 

D. Other Food Production Alternatives 
Other possibilities for animal food production, such as poultry 

raising or establishment of a Didoes River fishery would even less fulfill the 
goal of massive Increase in food production. However, production of poultry 
or eggs is not excluded as a minor part of the present scheme and a fishery 
could be Introduced if further ecological study of the Didosa River warrants 
it, and the residents of the ProJect Area show potentiality for fishery work, 



--

E. Wildlife 
As has been indicated In previous sections of this report, wild

life In the Didesa River Project Area is relatively scarce, nor are environ
mental conditions presently favorable to its rapid Increase, even If agricul

turalusa-were to -cease. .-Therefore,, there seems -no-reason-to zone -any-sig----
nificant part of the Project Area for wildlife purposes, although, as mentioned 

earlier, some of the uncultivable mountain forest patches might be considered 

as possible reserves. 

F. Expansion of Agriculture 
Although it Is not at'prosent considered economical to extend
 

agricultural activities beyond the red-brown soil areas, 
possible future uti

lization of other soil types Is not at all excluded and thought has been given 
to the techniques and expnse that would be necessary. 

Tlbere would be some additional environmental effects from
 
drainage of the black soils. 
 The flow of water In the Didesa River would In
crease by about two percent due to loss-of some 8000 hectares of valley
 

storage. Also, drainage would create a favorable environment not only for 
crops but for associated crop pests. An increase in population of weeds, 
Insects, rodents, etc.*must be foreseen and guarded against. 

There may also be some agricultural potential In the alluvial
 

soils bordering the Didesa River. However, annual flooding would have to
 
be prevented and the means of doing so are considered unreasonably expen
sive as well as likely further to Impede drainage from the rest of the project 
soils. For these reasons, it is not considered likely that most alluvial soils 
will ever be worth exploiting agriculturally. However, some small areas 
could be used, after tree and brush clearance, for small scale Irrigation 
operations powered by portable low lift pumps, making very careful use of 
residual soil moisture and late rains. The crops most likely to be raised 

would be vegetables, cucurbits, and horticultural crops. 
It seems that the best use to which the Project Amea can be put
 

In the near future is that of an Increased source of agricultural crops, and
 
this is th. major use envisioned In the current project.
 



VI. Probable Adverse Environmental Impacts Which Cannot Be Avoided 

* _ Among the inevitable effects of agricultural settlement are an Increased 
level of air and water pollution. In the case of the Didesa River area,, con

~tnsd~parse- population -of the PrjectArea willmnmize'these effects;-

In the case of air pollution, burning of pastures, greater number of 
household fires, etc. are expected to raise pollutant levels by an in
significant amount with the worst effects probably being confined to the 

period Immediately following pastbre burning. Actually, extensive pasture 
areas are presently being burned by the project residents. Such practices 
as plowing under, rather than burning, crop residues would further lessen 
adverse effects. 

Pollution of the Didesa River could be a much more serious problem 

since the whole water supply of the Project Area and many adjoining areas 
as well derives from, the river. The main threat here would come from use 
of pesticides with perhaps minor damage being done by discharge of human 
wastes or fertilizers. Damage to water quality or to the aquac ecosystem 

can be avoided or minimized by the monitoring of water quality downstream 
from the project area, in order to keep concentrations of DDT or other 
pollutants at a tolerable level, especially during conditions of low river 
flow. It may be necessary to regulate spraying quantities and schedules to 

minimize impact. 
Fertilizer use or human wastes are not likely to make a major contribu-

tion to river pollution, but, on the other hand, village water supplies in 
wells or impounded areas may require protection since Isolated relatively 
stagnant water bodies would be more likely to undergo bacterial oontamine-

Op tIon and eutrophication. Proper placement of water sources 'will be part of 
projeo~t planning.. 

* 	 It is not conside*r that any inevitable adverse impacts on sols used 
for caps need occur. Provided sol conservation practices reommended 
In an earlier section of this report are carefully followed* the soil situation 

L 



may gradually Improve. However, the burning of pasture, necessary if woody 
forms of Hyparrhenia are not to dominate the grazing areas, will probably 
have a deteriorating effect on soil nutrients. Careful regulation of grazing 

*will be 	necessary in order to ensure that cattle can be supported at a level 
* 	 that will not cause progressive deterioration of pasture soils. Use of manure 

or fertilizer might also be considered. 
Most of the present wild plant cover and larger wildlife will be gradually 

eliminated from the Project Area. This is Inevitable If Intensive agriculture 
Is practiced on the site. However, none of the local biotic communities 
have any exceptional aosthetic, elconomic, or scientific interest, having 
already been much depleted by grazing and burning. 

Some threats to health may be anticipated both from moving highland 
settlers Into the malaria zone and from creating peasant village with dense 
populations. In a previous section of this report, the steps taken to safe
guard public health are outlined. All health programs will be controlled by 
the Bedele Office of the Ministry of Public Health. Included will be health 
Inspection of nsw settlers (3overnment policy requires that settlers be of 
good health), elimination of insect vectors, provision of prophylactic drugs, 
establishment of health services on-site, and Instruction of settlers In sani
tary means of waste disposal, etc. These methods should prevent either 
debilitation of new settlers by diseases present on the project site or in
crease In incidence of diseases which may be carried either by settlers into 
the site or be common to both present and new residents. Infact, proper 
care should gradually reduce frequency and severity of malaria, tubelosis, 
parasitic Infestations, etc. Animal health plans, outlined in a previous 
section of this report, should provide similar veterinary guarantees. 

It will be noted thatall mitigating measures discussed above are pre

sently envisioned as part of the project scheme and will have no effect on 
project costs* 
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VII.*The Relationship Between Local Short-Term Uses of the Environment

and Maintenance and Enhancement of Long-Term Productiviies
 

If it Is granted that the most productive long-term use of the Projact 
Area Is Intensive agricultural production , and since the present plan in
volves thrvalv r littl. fcultural use (only about 2000 
hectares for non-agricultural use and Project Farm), there Is no apparent con
flict between short and long-term uses of the Project Area. •Even the non
agricultural land could be converted to agricultural use and will be sed for 
supportive purposes such as settler residences and Project Farm buildings. 

There will be some temporary~environmental degradation due to noise, 
dust, etc. during the process of construction of roads,, Project Fam facili
ties, etc. This degradation will be very local and short-term. Except for 
some school buildings, all major construction will end In Project Year 3 and 
most must be completed earlier to ensure success of the project. Once the 
facilities are open to their final use, such disturbances will end and the 
long-term benefits of the roads, Project Farm buildings, human and animal 
health facilities, water supply system, schools, police post, etc. will Con
tinbae indefinitely. No barrier exists to any conversion of the land to groxin 
or any other use if this is desirable. 

_ 
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Vil. irreversible and Irretrievable Commitment of Rosoarzos 
Surprisingly few commitments of resources except for the economic 

costs of the project ar expected to occur. Probably the sections of river-
Inae forest (about 350 hectares) which rquire clearing for tsetse fly elimina

-ionwill not-readily bte atevennlffthe ao-n o -butmost 
the toot of the area Is covered by plant communities and soils typical of dis
turbed areas, and would likely return to the same condition It agricultural 
development as envisaged in the present plan were terminated or curtailed. 

Likowis no Irreversible commitment of water or soil resources would 
occur, any effects on either being transitory. At this stage no large scale 
drainage, Irrigation or other alteration of natural patterns to proposed. Pes
ticide affects. on soalt or water ecosystems would persist for some time after 
cessation of spraying but not necessarily permanently. 

Nor Isany permanent alteration of the way of lifeof the local people 
likely. Settlers will derive from local pasant populations or urban unem
ployed and ociang* ag either of residence or of type of employment from Agri
crilture to wage-earning Is not precluded Ifsuch change should appear de
sirable. 

. L 

44M
 



DX. Bibliography 

Agrens Go 1972. Chemical and Biological Evaluation of Protein Quality in 
Ethiopian C d Dlets. 8t-SoMod. U' nl.- 7512S7-265.-

Bolton, M. 1973. Notes 	on the Current Status and Distribution of Some LargeMammals in Ethiopia. Mammalia. 37: 562-586.
 

Corbet, G.B. and D.W. Yalden, 1972. 
 Recent Rocords of Mammals (Other ThanDats) 	from Ethiopia. Bull. British Mus. (Not. 	Hilt) Zool. 22: 213-252. 
0 

Dunbar* , 1,M. and E.P. Dunbar. 197 1. Ecology and Population Dynamics of
Joblqorferain Ethiopia. Fqlla Primatologia. 21: 188-208. 

Golato, C. 1972. -Septoiosi del Sedano InEthiopia. Rlv. 	 Agric. Bubtrop.
Trop. 	 66: 66-68, 

Golato, C. 1972. Ruggine della fava (Vicia 12h L.) In Ethiopia. Rive AgrileP Subtrop. Trap, 661 302-306
 

Iwamoto* 1., 
 1. Toda and?.o Wonde, 1972. Incidence and Clinical Manifestationof nchoce oissis in Endemic Fooi of Jlubabor Provinqc Ethiopia.
Trop. Mod. 15: 36-45.
 

Kenreth, R. 1973. 
 Plamonorm nenniseti sp. nov.. a Downy Mildew ofPearl 	Millet In Ethiopia. Trans. British Mycol. Soo. 60: 590-593. 

Lemma, A., W.A. Tobtr, T.Gemethu, P.M. Prston, A. Bryc son andD. M. Minter 1969. Studies on Leilhmantasis In Ethiopia. 1. Ann.* 	 Trop. Mod. Parsaitol. 63: 45S-472, 

Mariam, , W. 1970. An Atlas of thopta. 

Molt, PA. 1970, The Geology of Ethiopia. 

O'Conr Cot Jr, 1967. The Dislbutlon of Anopholine Mosquitos in Ethiopia.
Mosquito N~ews. 27: 42-54. 

SOMalffe , 1971. Zur Lelscbmeniasts InAethioplao Z. Teopegmed.
Paresitol. 22,1235-242. 

"Obuttru' It, 1971. ContibUtIon to the Knowledge of the Crop Pest Fauna inCthioPia. 2. Mgeow. got. 67: 371-3691. 

SIMPGOIN Go 1176. GOveMeat Policy on Settlement and Potential Settlers forthes tNW DIdesa Projeco. Prepared for United States Agency forInternaonal Devel0opgteg 



~,~'4:+ 444 44 ~444, C
 

4- ~ 4 '4
'~~4~~44 ~' - ,<f-~ > "<'~~ ~'~~'44 

4~44ii44 4 ~ ,4 4' 
4- 44' 

~4~4,4-)~ 4 4 4' 

4' - 44-4 4' 4:4 

44 ~ 444 44<4 44~4 44:IJ:'<2>I I 
;~'~

4444$;
 
4444 ~ 
 44IIIi;44'4.4j~>'44~':;4 ) 4'~4'*4"4~"~'4~4" ~ -' 4'' ~' ~ I .i 51111111 iiJ~iiti 

4 

I

44 

________ 

'4 

4 

* 
-

4'444~4' 

4<444-4~4 

~ 4~4'4~4'* 4'4- 4'4'4 '4'"' 
-~ -~ 

II 

44~ 
44 

44 
'~ 

4 

44 

4'' 4' 44 

~44 

'4< 

4', 
'4 

444'4 

4 

-4 

44 ,' 

~ 

4 

444' 

4 
4J 

4 
-~44i'Th4,~'4 

4\4 
4-444 
44444 

4444 4 

C 
-4-4-4 

~4,4 

4' 

44444 

44' 

44 

44 

4~44 

.4 

44 

44 

'4 

4: 

444 

44~ 
4 

'4 

444 

* 
j4444;4~ 

' 

444444 ~44 

.444,444''4"' 

44444' 4~ 

I 

444'~~4444,4444~4'44 ~ 4 4 4444 '444 44-

4 444 

' 4 r44 4 ' 

4 

~ 
,4 

44-4444-444444 

4 

'4 

4444 

44 44444444 44444444444444 4'444 4' "4 
4'4~4-444~4444~4.,4~4 4,~ 4"* 444444,44444,4444444444,444444 44-4-4444444 4 4 ,4~4 44.4. .44444~444444 

~4444 $~44 -~ ,,444 44~4~.44444444~4~ 4 , 4' ~~ I 
4 4~~'~4 444 44 V~4 4 ' 44' 44444444444444 

4~4 4 

4' ~ ~ '4"'4'4'4-'4'4'4-"4-'~' '~'4 '~ '4-" 44444 444444444444,444,,44 444444444{44',4444~ < 

44444'4 4 ~ 44444 ~ 4 '~'>{'<','44444"4444~4'4444444 ~~44'~"~~)C~~'C1-4: 
- - ~' 4'444'44'4,44 ~ "k'444 '~'4 



II 
t , 

lb" Motu 

' -, . " " " .*..,.
,.,.. ........
 

s ,.\/" .. i
 

Tjwb 
TO 

. "--
,,,/] .f'f & 

h/.~ifL~ 

SS' ,. LLA..,-, 
-STUDY. , C FIO. N tE 

STUDY AREA LOCATION FIG, 2
 



0-4'r 

,, 
ollo 

P O :1....11111 I 

.....I
II 


.moor .** 
WONeM 

A 
i0 

I it......4 

all all,, .00 
41- 4 0 

in- 0, 

... , i ! 

-
d
 4!4 
% 444 4 4 4 -4 

.........................
.......
Apo............... 




:1i V V611*1111111111 

6 

-~ 0 -* A'u 

T OM Of '0 AI A 

?,,' 
,,,i~i', o ',,'i~i!iiis, ,i, iii!i 

A;A i tASA A!o. 

;44i,ii/ i/':i~ii
""
 
!!,II •'i~iho:!i!i~ii, , ' i~ii!i~iii
: !i! !! :,;,,, 


ii t AA; iiii
i ~~itiiiii,, ~!!li}~~iii~~i ii!!!!i 

' 


.. ,!,,;,! i;! .... ' ..
. ;i;~iiii " 


' si';i ii~ili!!!:ii!ii!'li~
,ii!i!!!i i~i!liiiiiii
ii ;i!!wa
,i~ii~~iiiii~ 




e-I 

~TWvt __ 4p., 

totft4z Z.N 

WAS M0 

MM VA-STAION PW 30 M 

f:.T onm 

'U.,U 

aw ftYAtVl~~~m~~cf 

.~.TTa TOWNS~ 

3-1 VIP@AO@ 

PROPOSED INFRASTRUCTURE 
-ADPBI£fA=F~ 



$ $*U +342/ 

Sufc Wae IA

Water Qualit 4**~. 3/ 49/9444~-

Air 
ualiy 

1 4 . 

DRDtio 2AhZ 'ALU4/2K 

CoftIi 1:11 
-. 0 

lhrrift 41 14
 

OA#34 2A *0*I

I :- _ __ _ __ __ _ __ _ _ 

Cailders maw 46At low~ 


