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1. and Rxrmmdatio~ls 

A. Face Sheet - See previous page 

B. Recammdatims: 

1. Grant - a new AID obligatian of $2,727,550 is r w d e d  for a 
road design project. 

2. Wmrs - Appmval  9f tm waivers is r e q ~ ~ t e d  under this project: 

:a) Waiver of FAA Section 110 (a) -king recipient corntries to 
mde at least 25 percent of project cpsts is +equested. Sudan has been 
de- by the united Nations and AID to be a w r d a t i ~ l y  least -oped 
countryn and thereby eligible far a waiver of SecticPl 110 (a). 

(b) Waiver of FAA Secti.cn 636 (i) m pmit p r o c u z t  of 
rn-r vehicles fran Geographic Code 935. 

Justification for the waivers is attached in the Annmces. 

C. Descriptim of the Project 

1. Grantee and %q 
f-- 

'The grantee will be the w t  of sudan (a) a&g through the 
i Ministry of N a M  Phming.  EIDecvtion of the project w i l l  be delegated to 
Lthe Swthern Regional Govennnnt (SRG) represen- by the So-Regional 
Ministry for Public Vbrks, Transportation and (SRMPW~C). 

2, Project  Sumnary 

, The primary purpose of this project is to prepre the final engineering 
! design -ts for the cmstruct icm of the Wau+&mdri R x d  in the 

Sou- Sudan. 

Th%s project is divided into tranches (see Chart following p. 48) which 
w i l l  result in a mnpleted package of final engineering design and construc- 
tion design and am&mctim tender -tation. It shoulcl be clearly 

that the first tranche is specifically intended to 
suffj-ciently firm design factors and cost estimtes to pennit AID to *- t ha t  * r ~ a t s  of 611 (a) have been net. -1etim 
of AID review, the AhE fh will ccwtinue its mrk in refining design 
ekmmts  cost calculations, md preparing tender bcumntaticn. These 
bid ibaxmnts &mild refer to the following seprate but inter-related 
-en- which may be mdertaken if the bhu-Maudri road is ever constructed: 



- the rehabilitation of the 400 kfiamster Mmdri-RmdAc-Wau road to 
m2-l standards 

- the -on and equipping of a provincial equimt mtm 
center in Fambk 

- the rehabilitatim of SRMeWrC's W t i n g  road m a i n w e  
fleet in Lakes Province and the purchase of new intermdlate 
-logy equimt: 

- the on-the-job training of SRMPWrC personnel 
I f a m a d h p m v e m n t p b g r a m w e r e m d e r W ~ ~ t t o t h i s  
project, it muld benefit about 450,000 people by facilitating the 
delivery of aqicultural inputs and swices and by s t h h t i n g  increased 
agricultural pmductim resulting fran 1mre -dable year-round access 
to the project area. The nee3 for improving th2 n-rk is h d i a t e ,  
No W g f u l ,  lasting developmt w i l l  take place in tfie Southern 
Region witfiout an all-wea- road network. 

T h e d e s i g n w w k w i l l b e d o n e c m t m i n p O r t a n t r o a d ~ t s .  One , sqm~t  
~ ~ o r t h 2 2 5 k i l ~ ~ f r c m n ~ t o w n o f ~ i i n W ; e s t e r n  
-toria E%mhce to Rmbek in Lakes Province. The other segnmt 
continues 215 kilamsters northwestward £ran Ftmbdc to Wau, the capital 
o f B a h r e l Q l a z a l P r w i n c e a n d t f i e ~ u s o f t h e ~ S u d a n  
railway. 

If this mad were ever constructed, it wuld join w i t h  the Juba+hxlri 
sgment, now being upgmded w i t h  the assistance of the Federal Fkpublic 
of West Germany, and a direct all-weather route Fxruld be provided frrrn 
Juba an the N i l e  River, tbe regional capital and the largest city 
of tfie Southem Region, to Mu, the railhead and the second Largest 
city of the region. 



D. Primtry Findings 

This activity focuses -imly on the serious logistical, institutional, 
eammical, and cultural -1es that this and other AID pmjgts mrst 
contend w i t h  in the Southam Region. 

The Southern Region cmfxmts a variety of fozTaidab1e pr-m that the 
Souihrn Regional Gov-t, established by the 1972 M d i ~  Ababa Accord 
that officially tamhated the seventeen  yea^ Sudanese c i v i l  war, mtst 
try to resolve. During the course of the war, the basic physical and 
. m t u t i O w a l  *trWxxe was v i r t m U y  destroyed. SdmIs, hospitals, 
gmenment offices, and roads suffered severe h g e .  W gaterrnr~nt 
semi.- - -fly crntailed ar ceased entirely because of tbe 
deckatian of trained professionals, lack of finanial resouroes, and a 
general deterioratim of t k  transprtatim and cammition network. 
~ ~ i s ~ l i n g w i t h t h e s e p r n b l e o s b u t w i u t l e e d ~ y e a r s b e f o r e  
i t can res to reu lehs t i t u t iona l~~ tha t ex i s t edp r io r to the  
Civil war. 

Deslte its sizeable land area (it is larger thar. Kenya) and its potential 
to -rt a substantailly larger population tban at p-t, -the Southem 
Region's food production is grossly M i d e n t .  The tpijority of the 
pcplation i s  dependent on sksistmce agriculture and ]has an estimated 
yearly per capita incDw of $80 which is midexably less than the $300 
for Sudan as a wble. Unfortmately, frequent crop failures and hadequate 
P W ~  result -st annually in pockets of f& & 
~ t i o n s .  

The import of necessary food stuffs by the deficit areas is o b s e  
by an unreliable supply and distribution system char- 
s e a m  road network and a rudimen 

a 
tary ri- t r m  systan. The 

period of greatest needs is the r a  seasan, when the deficit areas 
are least accessible. Even if adequate materials and trained persannel 
were available to uark lmard a soluticn of the fmd pmblem, they a d  
S t i l l b e h e l d b a c k b y - t e h .  

There is a serious shortfall in+rainedprsannel to f i l l t h e c h a d s  
of -ishing gwenmmt services. The war  resulted in an attritim 
 of^, a s m a n y d i e d i n t h e f i . L i n g ~ o t h e r s l & t h c a r e a t o  
take up new lives; still 0- have not yet been -ted i?or. Very 
few people have been trained to fill these vacated positions, which  am^^ t k  
w b l e  spectnrn of guvemmmt services f r a n  health to education to agri- 
culture. As a -, shortages of trained p m a m e l  in all areas of 



expertise block development and should be dealt with. 

The scarcity of financial resources exacerbates this region-wide paucity 
of ski1 led manpower. The SRG presently has virtually no income-generating 
capacity and is totally dependent on the central government for the financing - ,  

of its recurrent and development bgdgets. The present financial condition 
of Sudan has necessitated a cutback in budget outlays, especial ly for 
development. This response has seriously affected the government's abi 1 i ty, 
particularly in the Southern Region, to absorb donor-sponsored development 
projects that require increased recurrent cost contri butions . Even 
development prajects whose recurrent cost el ement is minima? usual ly require 
close to 100 percent funding of a1 1 foreign currency and local currency 
costs if the project is to be adequately implemented. 

This project is under the jurisdiction of the SEMPWTC, the Ministry for 211 
transport modes in the Southern Region. Like other ~izistries, it must 
come to grips with difficult problems. The Roads Department of the Ministry 
is responsible for the maintenance and rehabilitation of the Southern 
Region's road network. The Department has approximately 4,600 employees, 
of whom only 363 can be classified as skilled. Of this latter number, 
only 17 are engineers. 

The Department suffers from insufficient financial resources to f i 1 1  key 
administrative and 'technical positions, and it is unabl e to adeqaately 
maintain its primary roads in an a1 1 -weather c~ndi tion. For these reasons, 
the Ministry has undertaken no major government road projects in the 
region for many years. A1 1 on-going and proposed projects are rehabi 1 i tati on 
works equipped, professionally staffed, supervised, and financed by inter- 
national agencies, wi th only minimal Pi nancial SRMPWTC i nvol vement but sub- 
stanti a1 1 abor support. The SRMPWTC conf l nes i ts operati ons to necessary 
but routine maintenance functions. 

SRMPWTC's technical and administrative capabilities are expected to improve 
substantially during +he 1980s in view of the sizeable amounts of technical 
&ssistance the Ministry will receive from the project, the UNOP, and other 
donors (particularly the World Bank). Under the Second Highway Project, 
signed in February 1979, the World Bank will provide $6.1 million i n  technical 
assistance and maintenance equipment. The project provides 12 expatriates 
(348 man-months) who will furnish the Ministry with a managerial and 
technical core of professionals to administer the Ministry's daily operations 
and establish an extensive training program. 

Supplementing the World Bank assistance to the Ministry's central operations - 

in Juba, four other donors are actively engaged in rehabilitation work and e 

the construction of maintznance centers in their areas of activity. They 
are, in effect, assuming responsibility for rehabilitation with a specific 
province. Four ~f the six provinces in the Southern Region are developing ., 
maintenance capability by working side by side with the donor teams. A 
mu1 ti-donor effort will probably be the pattern in the Southern Region for 
some time to some in order to give the SRMPWTC the time it needs to strengthen 
its institutional capabilities. In the meantime, roads will be improved and 
htaineii ard the country w i l l  be gradually opened u? for develomt ,  
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11. 3ACKG;iOLTD -kVD DE' XLLED DESCRXPTION OF PROdZCT 

A. D e s c r i p t i o n  or' Project Area 

1 . P h y s i c a l  Characteristics 

The 440 ki loineter  sroject road from Mundri to Rumbejc to Wau 
begizs in Western E q u a t o r i a  P r o v i n c e ,  passes through Lakes 

, P r o v i n c e ,  and terminat+s in B a h r  el Ghazal P r o v i n c e .  However. 
. Lakes P r o v i n c e ,  probably t he  poorest and most neglected province 

t Sudan, will be tho major beneficiary. (See Figure 11-1.) 
9 2 

The roed  crosses through an a r e a  commonly cal led the Ironstone 
P l a t e a u ,  which s l o p e s  f r o m  an elevation of 1 ,000  meters to 500 
aeters , where it .wets the clay fl-oodplains cf t h e  N i l e .  The 
soi ls  in this region are formed from i r o n s t o n e  depos i t s ,  are 
mainly l a t e r i t i c ,  and. are gene-rally a c i d i c .  Rainfa lL i n  the 
region averages 9Q0 t o  1 , 3 0 0  millimeters, vhicn falls p r i m a r i l y  
between J u l y  and September .  

2 ,  Demoqraphic E attezns 

The pmject road. E x o m  Rumbek to Wau passes through some of t h e  
m s k  kensely p o p u ~ a t e d  areas of the  S o u t h e r n  Region,  much of 
which has  a density of more than 25 people p e r  square icilometer. 
Lxcept 5-r t i e  31und.z-i-Yeri section, the road segment , f r o m  
R-ek to Wundri passes through land t h a t  is sparseLy popuiated 
because of the i n f e s t a t i o n  of t ie  t s e t s e  fly. 

Of pazzicular  isportance is that the  road w i l l  ditectly serve 
two of the larqer urban areas i n  the Southern Region, M a u  and. 
RMbek , with 19 T3 popu la t i ons  of 5 3,40  0 and 1 8 ,  LG 0 respectively . 
By che year 2005, these. cities a r e  e-xpected t o  have popuia t rons  
of 336,000 and 1 8 2 , O C O  resgectively. Zr, a d d i t i o n ,  t h e  
project m a d  w i l l  L i n k  these two urban areas to Guba (popula t ion  
56 ,700)  , +be regional  c a p i t a l ,  which is expected to have a 
~ o p u l a t i e r .  of  637,000 inhabitants by 2 0 0 5 .  t4en:y y e a r s  a f t e r  
& 

compl.etion o f  the project mad. (see S e c t i o n  111-B) . 
3 .  CuLturzl. Chazacter is  t ies  

There are numerous tzsbes and sub-trrbes l i v i n g  along the QSO- 
ject road. The seaentazy X o r u  tribe lives in the area u o & d  
&Mbi and Y e r i ;  t ! e  Bel. t r i b e ,  w i l i c l i ,  l i k e  the M O * T p  ? r a a r i l y  
cultivates and has off-reason bow and a r r o w  hunting activit-' ~res  
i n  the bush area, fives on t he  p l a t e a u  amund tbe town of M V O ~ ~ .  
me Dinka,  a ~ , i l o t i c  tribe t h a t  raises cat t le  and cul t ivates  
same. subs.is.tence crops ,  inhabits the h i ~ n l a n d s  section of the 
floodplains between Rumbek and Tonj . 





The Dinka are  the largest  Njlotic group i n  southern Sudan and 
const i tute  approximately 40 percent of the population of the 
Southern Region. They are  divided into twenty-five sub-tribes, 
three of which are  located along the project road: Dinka Agar 
around Rumbek; Dinka Gok near Cuiebet; and Dinka Rek i n  the 
v ic in i ty  of Tonj. The Jur ,  who a re  primarily ag r i cu l tu ra l i s t s ,  
inhabit the area between Tonj and Wau. 

4.. Economic Act i v i t y  

a.. General 

The economy o f  the Southern Region i n  general, and the preject  area 
iirpa.rticular, is characterized by its weak productive s t ructure,  
whfeh is primarily of a subsistence nature and, to  a large extent, 
does not have a monetary structure.  The causes of this condition 
are v- *ied and complex and include the physical environrner?t, social 
conditions , t radi t ional  a t t i tudes  , and recent h i  s tory,  b u t  from an 
econ~mic perspective, two fac tors  predominate: (1 ) the lack of 
capital  accumulation and (2)  the seriously def ic ient  transport  infra- 
structure.  The first of these factors  has resulted i n  an almost absolute 
dependence on t h e  Central Government and international donor organizations 
for  pub1 i c  investment. The second has prevented any appreciabl e, in ter -  
change of goods and stymied most development e f fo r t s  w i t h i n  the region. 
Th i s  has caused a s t a t e  of imnobility i n  the regional economy and 
continues to  keep f t  a t  a subsistence level . 
As a resu l t ,  the economy i s  very dependent on externhi sources fo r  a l l  
modern mz '.,rial s , investment goods, and essential  foods. Local production 
i s  based on (1)  simple agricultural  ac t iv i ty ,  w-i th  only minor attempts 
being made t o  increase production through mechanization, ( 2 )  low le t~e l  s 
of commercial 7 ivestock offtake, and (3) some agro-processi ng industrial  
ac t iv i ty  centered around the urban areas of Juba and Wau. 

The economic analysis (Annex I )  contains a detziiled description of the 
project  area and its economic ac t iv i ty .  

5. Development Act ivi t ies  

A description o f  the Southern Regional Government's overall road 
rehabi l i ta t ion e f f o r t s  and the specif ic  development a c t i v i t i e s  i n  the 
ALD project  area. a re  contained i n  Annex I. 

B. Backqround of Projcct 

The Southern Regional Government f i rs t  approached t h e  AID Mission i n  
Khartoum i n  February 1378 f o r  assistance i n  upgrading important segments 
of its road network. The segment identified was located principally i n  
Lakes Province. A request was a1 so made for an improved maintenance center 
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and t r a i n i n g  f a c i l i t y  a t  Rumbek, the provincial  c a p i t a l .  Further 
discuss ions  continued w i t h  the government and o the r  donors engaged 
i n  s i m i l a r  p ro j ec t s ,  leading t o  the development of a P ro jec t  Iden t i -  . .  
f i c a t i o n  Document (PID) t h a t  was approved by A I D / W  i n  March 1979 (see 
Annex C) . A design team consi s t i n g  of AID/W personnel and Louis Berger I c t e r -  
na t iona l ,  Inc. was then formed t o  undertake an in-depth study of the p ro j ec t  -. 
and t o  prepare this pro jec t  paper. 

The PTD set ou t  the general design parameters f o r  the p ro j ec t  and 
proposed the rehabi 1 i t a t i  on o f  approximatel y 620 k i  I meters o f  road, 
cons i s t ing  of the segments Mundri -Rumbek-Wau and Rumbek-Y i r o l  -Shambe. 
The design team supports  the r e h a b i l i t a t i o n  o f  the 440 kilometer Mundri- 
Rumbek-Wau sec t ion  but does not  recomnend, based on both economic and 
engineering considera t ions ,  t h a t  the Rumbek-Y i ro l  -Shambe road be 
financed a t  t h i s  time. 

Economically, there is some doubt about  the f u t u r e  s t a t u s  of Shambe a s  
Lakes Province ' s p r i  nci pa.1 por t ,  p a r t i c u l a r l y  a s  the Jongl ei Canal will 
te rminate  at Bor, more than 100 miles t o  the south of Shambe, and i t  i s 
t he r e fo r e  quite 1 i kely t h a t  another  r i v e r  p o r t  ( possi bly M i  nkaman o r  
Terake~a) will become more important f o r  Lakes Province. 

From an engineering point  o f  view, s u b s t a n t i a l l y  more cor;structjon work 
is required t o  improve the road t o  Shambe than i s  required f o r  the Fundri- 
Rumbek-Wau road. Soil  s tests and surveys a r e  needed t o  determine prec i se ly  
the ex t en t  of  const ruct ion  work required,  

Thus, higher construct ioi i  cos-ts and i n su f f i c i en t  economic j u s t i  f ica-t ion 
l ed  t o  the decis ion t o  exclude the Rumbek-Shambe road. 

C. Pro jec t  i n  Relat ionship t o  Development S t ra tegy  f o r  
Southern Region 

1 . Sou thern  Reg i onal Government 

The pol i cy  pronouncements o f  the Southern Region's Six-Year Plan 
(1 977-1 983) stress t r a n s p o r t  and communications a s  t h e  "cornerstone." 
o f  economic and soc ia l  development. The access of 450,000 ru r a l  people 
l i v i n g  i n  the A I D  pr0jec.t a rea  t o  c r i t i c a l  commodities, market cen te r s ,  
and bas ic  soc ia l  s e rv i ce s  depends on a road network t h a t  is no?! only 
seasonal ly  passable. Even i n  the dry season, the 440 ki lometers  of  road 
t o  be upgraded under this  p ro jec t  a r e  i n  poor condit ion.  However, the 
l i n k  i s  so important t h a t  even under bad condi t ions  ten t o  fifteen 
vehTcTes pass through f t s  checkpoints each day. The  inadequacy of this  
network r e s u l t s  i n  shortages o f  food, medical suppl ies, and fuel  , scan t  
medical and educational a s s i s t ance ,  and l imi ted  access f o r  the marketing 
of surplus  commodities such as fish and l ives tock  products,  
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The Southern Regional Government recognizes the severe deprivation 
that this inadeguate transportation infrastructure causes. For this 
and other reasons, the area through which the project road passes is 
referred to as a 'Depr~ssed Area." Discussions with government 
official s clearly indicate tha-. this project responds mast directly 
to the highest priority need or the Southern Region. 

2. World Bank and Other Donors 

A1 1 of Sudan has over 3,000 kilometers of ravel (lateri te) r0ads.l 
Most of these are in the south and are bad 9 y in need of rehabilitation 
following two decades o f  neglect during and after the Ci;.!l War (1955- 
1972). The World Bank and five other donors (West Germar.~, the Nether- 
lands, Norway, Canada, and the UNDP\ currently are assisting the 
SRMPWTC in rehabi 1 i tating important brgments of the region ' s primary 
road network. Specific projects identified to date for financing are 
recapped in Table 31-1. 

5 

1 World Bank, Second Highway Project - Democratic Republ ic of 
Sudan, Staff Appraisal Report No, 18886-SU. 



- 10. 
T a b l e  II-1 

Road Projects in the Southern Region 

Length - .. 
Onqoing Projects  ( h s  Donor S t a t u s  

.- 
Juba-M~~dri-Mar~di - - 
Yambia-Tamburs-Wau I., 054 West Germany Work under way 

Netherlands Camp l.e ted. 

Netherlands Wotk under way 

4.4.0 AID 

Work under w a y  

Rehab i l i t a  ti.on 
u n d e  ze:view 

30 0 Ne:therlands F e a - s i b i U ~  
study und- way 

5 

3uba.-Tori-t -Kapoeta- 5: 82. Eieas ibi lity EDC has made 
Loki&ok.io study $1.0 m.i.llion 

financed. by c g d t p r e n t ;  
Norway EngIdnd, Noway-, 

W e s t  Ge-rreany , 
Nether-Lands, and 
AfD a-xe canside-r- 

. - - ing financing 

The W c r r L d  B a n k  for many y t m s  has- played a major m,le in  Sudanese 
h-2ghw.a.y carrotnrction. Its First Highway Project in L9.72, whicrh 
psovidee. the SRMEWTC w i t h  c ~ n ~ u l t i n g  services, technical assis- 
tPaee, equipment,  and spatas, was the first ouch assistance for 
mad izpmvement in ihe SouMarn Region. U n d e  the Second 
Highway Praject, signed. in Febnam 1979, a. impuednt and, 
-ly $6. L mill ion pmgram w i l l  provide the SRHPWTC w i t h  the 
fo.lLowinq : 34.8 man-months (12 individuals) of technical 
assistance to f i l l  key positions in the Road Dezartment 
(ranging f m m  senior engixreets to plant operataro) for three 
years an& to t zab  laca l  counterparts; about 1,300 square 
meters of wrkshops:, stores-, and. associated of f  ice space - 
and workshap equipment, tools, and office equipment; main- 
tenance equipment including, among other items, mobile work- 
shops and caravans f.or expatriate s taf f  in the f ie ld :  and 
spares and fuel. 

Best Available Copy 



The new World Bank program bodes well f o r  improved maintenance 
performance of the SRMPWTC in  the fu ture ,  and t h e  s i zab le  amount of 
mu1 ti-donor funding committed t o  improving the road network i s  
c l e a r  proof t h a t  t ranspor t  i s  i n  f a c t  the "cornerstonef' o f  develop- 
ment f o r  the Southern Region of Sudan. 

3. USAID - CDSS 

W i t h  a per cap i t a  GNP of about $300, Sudan ranks among the twenty-five 
l e a s t  developed countries i n  the world. The s i x  provinces of the 
Southern Region, w i t h  approximately 5 mill ion people, a r e  the poorest 
of the country. Average income j n  these provinces may be only two- 
t h i r d s  o f  t h a t  -af the rural areas  a s  a whole and one-fourth t h a t  of urban 
areas.  I t  i s  abundantly c l ea r ,  therefore,  t h a t  the  people l iv ing  i n  the  
area of th is  project  a re  among the poorest of the poor. The Southern 
Rsgion, a s  the USAID CESS points o u t ,  probably ccmes c l o s e r  t o  a t r u l y  
subsistence s!conomy t h a n  any other  region i n  Af r jca .  

The  problems o f  t h 2  Southern Region sre  staggering. Deprivation of 
f a c i l i t i e s ,  d is tancs  and i so la t ion ,  and t h e  ex ten t  of poverty are 
enormous. Nearly twenty years of c iv i  1 war destroyed buf  ldings and 
t h s  road network, l e f t  a generation of p2ople w i t h  no formal educatian, 
and resul ted i n  a l o s s  of l i f e  (such t h a t  malo twenty t o  t h i r t y  yasr 
olds  now nuaber only 7 percent o f  the  female age group) .  

The CZSS gives t h e  highest pricri-y t o  transportation and manpower, 
b o t h  paramount foci  i n  this p r o j z s t .  I t  s t a tns  t h a t  "without s igni f icant  
improvement i n  the  t ranspor ta t ion  systsm, Sudan's e n t i r e  development 
program, pa r t i cu la r ly  in  the  iiest am! Sout!~, will  grind t o  a hal t ."  
This AID project ,  the Mundri-Rumbek-Nau road, i s  spec i f i ca l ly  mentioned 
f o r  FY 1979 as  pa r t  of a multi-donor e f f o r t  t o  improve the  region's 
road network. T h e  CDSS continues by saying t h a t  "experts and observers 
xi thout except'on agree t h a t  t ransportat ion i s  the s ing le  most important 
cons t ra in t  t o  development. Repairing the all-weather l a t e r i t e  roads i s  
essent ia l  t o  tying the  Region together and linking i t s  population, a t  
l e a s t  minimally, t o  non-local markets and government sei-vices." 

The AID program i n  the south wil l  expand i n  the 1980s. The  development 
of new projects  i n  t h e  agr icul tura l  a n d  hea l t h  sec to r s  and the  implementa- 
t ion  of on-going projects ,  such a s  the  Southern Manpower Development 
Project ,  will d e f i n i t e l y  be f a c i l i t a t e d  by th i s  pwgrarn, not t o  mention 
the very extensive e f f o r t s  of public and pr ivate  donors i n  the  region. 

Development wil l  not came quickly o r  automatically, because o f  the 
sk i l l ed  manpower and f inancial  cons t ra in ts  found i n  the regional govern- 
ment. However, improvement of the road system is seen by the  government, 
o ther  donors, and A I D  a s  the f i r s t  s t ep  i n  the development process. 

Q. Detailed Project Qescription 

7 .  Goal 

Th? goal,  t o  which this and other  AID programs a r e  being d i rec ted ,  is 



to  assist the rural p r  in attaining increased levels of rural income 
and impmved general welfa re .  The pzaject w i l l  contribute toward thE3 
aaxnpl isknnent  of this goal by addressing one set of interlockhc,~ 
m ~ ~ t r a i n t s  to ixqrohg the quality of l i f e  in selected areas off +Jze 
Southem Region, namely the lack of all-weather access bet~een fzm 
camunities and wket centers- 

This project will provide for the final engineer- d&;n of a road 
canstruckion activity r,%ich, if undertaken, muld provide icalated r u r a l  
areas w i t h  inproved access to public and pxivate factors of pmdction 
a .  e a l L  m L c e s .  

This PP wil l  - h d  the hedlloing scope 05 imrk for a kva ?a~cire a~gineeri?g 
c?zsign of thz i@u+mYi road- 'This e-q&-eeri.ng desir_.m zZfort will be 
executed rm& cDnLzzcCC. tJith w A&f;: fh -co be sel- %llc;wing cormaf 
agency procedxes. "fie first tranck of th i s  mginszzjzq design efzort 
wi J . l  consist of preLixinary desiga cast malysis sx2ficicnt to pmvide 
the info-mtion nscessxy to SUF~COPL a 611 (a) G & z ~ a t & n .  Tiiz S a n d  

- =d?e of the er-cj3hecx.bg &sip- 2ffort w i l l  consist of cxxqietioi.1 of 
f i n d  dssicpr mi preipring 5'rZ E ~ x - ~ ~ + k .  T!e e r q i n w i ~ g  design 
contrack tv~uld Lr?clde a provisiaz r s ~ ~ i n , -  A I D  approval to continue 
SNi - t l ~  bhe second tranche of the e32trzct. 

a-crtd -sks to be ~o~ by the fizn in the 1st tzache are: 

Review exisc&g 2ro-j ect doamatation. 
Conduct field m t e y s  and soifs investigations nscessl-lry for 
preliminary &sign. 
Reviexi app-opriateness of proposed and a l t a a t i v e  rw-d stm-darc's 
and cross s2cr"Lions. 
F&amnmd road standards and cross sections to AID ad GOS for 
review and appoval. 
Inspect existing bridges and drainage s"ll_u&~es, determine require- 
~tts for repair, rmdification or new ccnstruction. 
Review GOS 0 0 n ~ c t i n g  procedures, determine capabilities, r e c o m d  
assistance if required for GOS comtruction/supervision contract. 
Assess GOS southem region road and e q u i p ~ ~ ~ t  &tWarlce caLpabilities, 
review other donor plans for minteEance assistance, determine mintemnce 
assistance r w e d  for physical facilities, equiprent and technical 
training for the project. 
Develop preliminary design plans/cost estimate to nest 611 requirements. 
Remmnmd discrete road or project segxents for pssibie multi- 
donor financing. 
Review alternative apmaches to construction without sacrificing the 
parameters 02 sound agineering practice. 



For L e d  Tramhe,  At32 finn will: 

(1) f i e ld  surveys and soils investigatias necessaxy for 
final design, 

( 2 )  Prepare final mad design, plans and qecificatiom, 
(3) Prepare final plans and specifications for physicdl facilities. 
(4) Prepare bid domnmts. 

I t i S E ? l r p e c t e d * h t t h e ~ f h w i l l ~ l e t E ! i t s t a s k a c c ~ ~ g t o ~  
foIIowing schedule: 

TcmL 
TIME TIME 

-1 -) 

A, Prepare scope of mrk, revise 
design PP ard authorize funding 
and negotiate amtract for A&E 

B. Tranche I A&E firm mrk (4 
field, 2 office) 

C, Review Zranche I and authorize 
slzrt Tranch,4 II 

D. -1ete Tranche 11 



A. T & a l  and Engineering Analysis 

This project w i l l  prepare the engineering design rwenents for the 
amtmcthn af a road frm mu to Mmdri. -tidl  me^ - developed in w r t  of construction, this -tation is 
retained kmin to provide wple kack-d far the final engineering 
design. 

Each el-t cf the pmject identified in the PID was =amired d;&g 
May 1979 and under a variety of climatic conditicms. A windshieild 
imgtcxy was taken for 100 percent of the mad length proposed fs 
rehabilitation. Immtories were also taken of the existing rmintenance 
facilities at Ru&ek, mu, a d  Juba. Ibad maintenance senring the 
mad were obse*?red. 

O t f r e r e 4 . e m e n t s r e l a t e d ~ t h e p m j ~ ~ d l s o e v a l u a t e d i n t h e r e g . i ~  
and pmdncial capitals and in the bush. An aerial ream?aiss2ubce was 
mde of a l n t i v e  aligmmts and a road being constructed by another 
ibmr as well. as the project roads. Relatively new deadlined main-- 
equQamt abserwd in the mainterice yards or abandoned near "& mad was 
inspected im detemine the cause of early -t. Discussian~ mt 
a variety of projec& in the region w e r e  held w i t h  gowmmmt, other drmor 
groups, and private industry represtat ives im develop a amsemus regard- 
inq the guidelines for &signing a :~1xcessSul, project in southem S W .  

Themfc=, this technical and engk~zering analysis reflects judgmxtt 
based on observatians of the existkg F i e l d  conditions and substantiated, 
where possible, by the related experiences of at least tm other sources 
oprating in the region. This is not a de-d engineering evaluati~m 
based an a quantitative analysis of data obtahed fran s-d t ~ ~ q h i c  
soils, drainage, and/= traffic m y s .  

2. Road R&abilitation Project 

a. Existing Facilities 

The e x k t h g  ~ i - ~ - W a u  and m - Y i r o l - s h & e  are 3 to 4 
nneter4* laterite roads that were built  and have been maintained by 
hand. Existing traffic volnrres are estimted to be appmxhately fifteen 
vehicles per day. It is tfu3 j-t of the t e a m  that the R m b e k - Y b l -  
+I& road (175 kilarreters) should not be included as a part of this 
project because of engineering and a c  factors that are discussed in 
Section 1144 and A m a e s  G and I. 

The ~ - ~ - W a u  mad's drainage systga, surface d t i m ,  



and geometry were noted du r ing  the windshield inventory. The resu l t s  of t h e  
inventory are  provided i n  Annex G along w i t h  a 1:250,000 scale  geolograph- 
ical  map of the road. Traff ic  wear, weathering, and insuff ic ient  maintenance 
have a11 resulted i n  deterioration of the road surface and i n  many cases the 
e n t i r e  r23d formation. 

The  exis t ing cross drainage system includes about s ix ty  culverts,  ten 
minor bridges, and three major bridges including one 400 meters long, 
Some of the culverts  appear t o  be unsound; the minor bridges appear t o  be 
sound b u t  need repair  work on such features a s  the wing w a l k ,  parapets, 
and handrai 1 s, and major bridges appear new and sound.  bout twenty 
additional s i t e s  where cross drainage culverts  may be required were 
identified.  A l i t t l e  over one-half of the road length appears t a  have 
adequate 1 a tera l  drains. Fl yoffs should be investigated fo r  the 
other half of t h e  road t o  carry surface drainage away from the roadway. 

Inadequate supface cover o r  corpugation of the l i t t l e  remaining cover 
is  the major problem w i t h  three-quarters of the road. Pot holes, ru t s ,  
and erosion affected movement o f  t r a f f i c  on the remaining quarter o f  t h e  
road. 

Red l a t e r i t i c  s o i l s  were observed on the road surface i n  approximately 
three-quarters of the tota' length. Light brown 27d yellow s o i l s  t h a t  
do not have good bearing capacit ies covered the other quarter. this 
area of the Southern Region is reportedly abundant i n  such materials 
as l a t e r i  t i c  soi 1 s, ironstone, and concretionary gravel s, which ave 
su i tab le  fo r  roads. These s o i l s  z re  generally found between 0.10 and 
3.00 meters below the surface of the earth i n  most areas except flood- 
plains and other wetlands. I t  i s  estimated tha t  su i tab le  embankment and 
surface materials will be readily available adjacent t o  t h e  road or  w i t h -  
i n  5 kilometers of any road segment. 

Two--thirds of the te r ra in  can be c lass i f i ed  as  f l a t ,  and one-third as  
gently rol l ing.  The prof i le  grade line is e i the r  depressed o r  elevated 
no more t h a n  .5 meters except f o r  a to ta l  of 20 kilometers through various 
wetlands areas wherc t h e  grade r i s e  exceeds 1 meter. 

The roadway width varies between 3 and 4 meters a s  noted above, The 
cleared area including roadway and drains varies between 10 and 13 meters, 



The jecmeiric i e s i5 . l  standards ara ?rDpcssd .  Ln &;?ex 5. A s  
9 r t v l o s s l y  r.o=eC, they a r e  basrd dn t he  ooverru~ur.c's :-ICX 
sear.dazCs, C~e1-r observation of e :r i s t ing  qeomecsrci, t z a z f ~ c  
, t r ~ : v - r ~ g  h = b i = i ,  t e x r z i n ,  3 incer~stional eosiyr.  s t ~ n -  
darts  fce  s~milar z s z d s .  3 z e e  elsnencs of zhe desiqn ( ~ ~ t t k ,  
g r r t e  r i s e ,  and -,atyesen; t b i c k ~ e s s !  are Cisctlssed be:ow. 

'rrsc, thc X I ,  roc6 1s a 6.5 irtztez-wide rcadrday wich a 2 e s i ~ -  
nazec rravelway o f  4 . 5  meters ar.6 1 mates shoulders. O n e  caanoc 
visually dif f*rentiate be tween t h e  travelway and s h o u l d ~ i  ?f 

- -aterice I road. Yowever, the designation b e t w e e n  ;=av+lway 
i E c  s h s ~ 2 e r s  b e s  reflecz arivizg habF1-s on 10%-voiue roacsr 
that is, virtually a l l  t*.e traff ic  cses t h e  riddle cP the road 
sxzept -io pass., vhicn is done on the shoulders ( r s s i l z i n g  the 
roc& is ~ r o p e r l y  naiatained-1. It is groposed that  the sane 
selecz mz terms be use2 across the a n c i r e  6.5 mote= surf ace 
s i n c e  t h e y  are abcn-t iil the p ro jecc  area and cos t  o n l y  art 
&di&ona l  5 percent to p l a c e  and compact to eke -reqrrifed: & n s i t y  

T.Ze qzescian &erx becomes the necessity Ear a 6 ..5 rrter travel- 
t xay. ~ - l + r n a c L o n a l  stanlards izdicate t h a t  a 4 . 5 .  zieter sad. 

. I--; .- ? - a&cu?tely s e n e  up to fifty vehic les  p e r  -1. The 
'ro;ect road v i i l  exceed t h i s  vol -  in various sections between 
1SS5 ZE& 1990. Tkerzfore, in our judwent,  surfacing tke enrke  
6 . 5  aetcrs vFt;k, se lec t  naterials is justified.. . 

-L reand *Lement, a grade r i s e ,  i s  arcposed to pxotect. t tile 
=ad koia -.sf on. A & T ~ U E I  srade rise s E 0 . 3  5 set- above 
5 e  s-txr~csdmg grouiid lev21 is rec?mac& co gmtect ~ ? e  
roadbed a n  -face &&age s r i q i n a t i n g  f n m  the surrroundrcg 
-a. A 5.35 meter g s b  zkse is t i o u q h t  to be eequzre  beeztrsp 
c5e ~so~raphical m a p s  k d ~ c a t e  thz= tlle road e a v e n e s  a s r n a l L  
= ~ & g e  5 z   as r ef its- lzngth .  

1Ce j avwent  chick.z?ess, t ! e  third elemelt,  is ~rogosed  to ae 
29 cer. =ye tsrs of select Lz-teri tic materiais. Z U s  zeraurement 
zay be r ~ r e  thu. is rrquked at this cim, b u t  qai?, rt >. 
c " L y  5 gez3at &-re q e n s i v e  and it wiL1 &lay p e ~ i ~ d ~ c  
=gLesFs . : . i~~$ ope-ration by five or i n o n  years. 

A 

Best Available Copy 



3. Rumbek Maintenance Center Project 

a. Existing Facilities 

The existing facility at Rumbek serves principally as a storage 
compound for d~adlined equipment and scrap. The three buildings 
on the compound have under 200 square meters of fioor space. They 
include two offices, a small stock of tools, construction materials, 
a few spare parts, and a dead1 ined mctorcycle. 

The existing storage area is located about I kilometer south of 
Rumbek on the project road, A detailed description of the facil i ty 
is provided in Annex G. 

b. Related Projects 

The World Bank Second Highway Project will provide technical assistance, 
training, workshops, equipment and tools, stores, maintenance equipment, 
spare parts, arid fuel to assist the SRMPWTC strengthen its road maint- 
enance capabilities. Juba will be the designated central workshop 
capable of major overhauls and repairs. For further info-&, see 
Seceim 1142-2. 

If the COS Proceeds with ~ ~ ~ ~ ~ t r u c t i m  of the m u m i  ""4. it is proposed that a regional maintenance center be estao ishea at 
Rumbek to serve Lakes Province and to handle routine repairs, The Rumbek 
center is not intended to duplicate the central workshop in Juba, which 
will continue to be responsible for the majolr overhaul and repair of 
equipment assigned to Lakes Province. 

Three types of buildings are proposed for the maintenance center. The 
Type I building is to be roofed and completely enclosed on all four sides. 
This building will be of a steel-framed construction with roof trusses 
and corrugated f i berg1 ass or a1 uminum roofing and masonry non-beari ng wall s. 
Type I buildings will house the control office and classroom, ergine over- 
haul shop, electrical shop, battery room, paint shop, POL office, and 
generator building. 

The Type I1 building, the general repair shop, will also be a steel-framed 
building with roof trusses and corrugated roof, but a1 1 four sides wil I be 
open to allow for easy access while providing adequate cover to protect 
the repair work. 

The Type I11 buildings will be partially enclosed and the construction 
will be similar to that of the Type I buildings. The number of walls will 
depend on the location in the compound and the function of the building. 
Type I11 buildings will house the welding and blacksmith shop, radiator 
repair shop, body repair shqp, and carpentry and upholstery shop. 



The total covered area to be constructed will be over 1,750 sqcare 
meters. Certain facilities, such as the general repair shop and 
machine shop, have been selected for possible future expansion and/cr 
construction. 

There are no existtrig utilities at the storage compound; therefore, 
a water we1 1 and storage tanks will be installed and a sewerage 
system established as part of the project. 

3eta ih  02 the facility, hcludkg a p~opoJed list of wrkshop 
equi-t and tools, is p-dz in -ex G, 

If the GQS P T T X : ~  with t30r:strUEtian of the Mu-&i w d ,  
it is further proposed that technical assistance be provtded to the 
Rumbek Center to advise the provincial roads engineer and his staff 
on road maintenance throughout Lakes Province and to train government 
personnel in all aspects of maintenance shop operations, including 
analyziqg problems, making general repairs, ordering spare parts, 
and keeping records on equipment use and repairs. 

4. Road Maintenance 

Existing Methods and Organization 

In the seven years since the Civil War, road maintenance has been the 
responsibility of the government. The road maintenance system consists 
of ten to twelve man road camps located approximately 10 kilometers 
apart along the entiie road. Each camp 7;s responsible for maintaining 
its 10 kilometer secl;on of the road by hand. A road supervisor is 
appointed to oversee four* to five work camps and reports to a senior 
road supervisor, who is responsible for fifteen to twenty road camps. 
A1 l of these people are technical personnel . Overall road maintenance 
is under the administrative responsibility of the provincial roads 
engineer, who is a polytechnic graduate with at least seven years of 
engineering experience. 

Nonetheless, the road has deteriorated, so it must be assumed that the 
maintenance system has failed. Several reasons have been cited for this 
failure. Two of them seem noteworthy. First, the civil service laws make 
it difficult, if not impossible, to use disciplinary action i f  the road 
is not properly maintained. Second, the government is often months behind 
in meeting the 1 aborers ' payroll ; therefore, instead of maintaining the. 
roads, the laborers often use their productive time to engage in subsistence 
farming in order to feed their families. 



b. Proposed Program 

If the GOS proceeds w i t h  canstructicn of the Whu-Mundri road, it 
is proposed that technical assistance and equipnslt be provided so 
that the g o m t ' s  road maintenance metbd!s can be upgraded fmxn 
lab3r intasive to an intemediate t e c h o l s ~ ~  using agricultural tractors 
pulling mintemme quirpent and axen pulling carts in sqprt of mnual 
labor crews. It is that reliance on presmtly used labor- 
intensive techniques has failed and that heavy equipmt is too advanced 
for road maintenance in the Sou- Region - an inoxdhantly large 
nuaber of relatively new machines are deadlined for mixor prableiw or 
because of broken parts that "never break." 

It is prop& that the govenrm~nt's orgainzati- f-rk for 
r a a i n m c e  be W i e d  to effectively control the use of the new 
tedm&ws. The routine mainace work wmld be organized by an 
q t r ia te  mad engireer and divided into bm categories of main- 
crews. The f i rs t ,  surface mahtmmce a e w s  (three m m b r s ) ,  muld be 
respcnsible for mintainin~ riding guality: the in- gra& and 
cross section. They muld be organized and trained to  make d - m u a l  
passes over the road with agricultural tractors pullSrlg scarifiers, mld- 
boards, and cmpactors. One crew wuld be assigned to each senior mad 
supervisor and would mintain abut 150 kiLameters of mad. 6 

The first reshaping crew would be recruited and begin cn-the-job training 
when the first 100 k i l a t e r s  of road is turned over to the gmerment 
fmn the con-r. The semnd and third crews wuld begin on-the-job 
training one and tklo years thereafter, .-espe&ively. 

The semnd, general mtenance crews (mty-tm members), wuld be 
responsible for assisting the surface main- crms when in their 
area in stockpiling materials, h a n d p a a g ,  hand ditdring, culvert 
cleaning, and bush cutting. The general rraintenance crews kould replace 
the existing maintenance wnps system and will be respnsible for 2;) 
kilamsters of m a h a y .  The f i r s t  five crews would begin when the first 
100 kilaneters of raad is over to the a. An additional nine 
crews would be added a year theresfter, and the final eight crews a d  
begin mrk another year later. The training program for the general 
mhtenance crews would amoentrate on teaching prcpex m a i n w e  
techniques to the road s ~ s o r ,  and through him, to the perscm in 
w e :  of each crew. 

Finally, it is proposed that the *Cap  assistance team establish a 
pilot project to train livestock (which are abundant in the project area) 
tn supprt the general mintenance crew by _pulling carts loaded wi* 
surfacing mterials £ma the borrw area tn the stockpiles along the 



&Dad or for hauling hand tools and labrers to and f m  th& mrk 
canps and uDrk site. The objectives of the program are to decrease 
maiRtenance costs and the burden placed on the lahorers so that their 
pmbctive  tine can be used rmre effectively on road repair mrk. 

The eacarmic analysis of this project is AMex I herein; it assums 
that the roads are Nbsequently anstnrted. Included therein is a 
sumrsuy of mtal mad benefits, c o n s i s t i n g  of both road user benefits 
and agricultural benefits. The -in- rate of return is est imted 
to be 16.77%, using a discount rate of 10% (as used by the Il3RD). 
Nevertheless, as one of tk principal tasks of this project is the 
mre precise definition of a ~ ~ o n  oosts, it is not possible to 
make a thorc7hly accurate economic analysis at this stage.  Suffice it 
to say that in an engineering context, the expendim of $2.7 million 
on the precise engineering of such a mad muld Likely permit savings 
of a t  least an equivalent ammt to be realized if/- the mad is 
-. 
The following analysis ~ i z e s  sections of Armex I; it is only 
illustrative of the type of analysis which w i l l  be possible to do at 
the end of this project. 

The rehabilitation and mintenanoe of the 440 kilcrmte-- Mudri-Rmb&u 
mad w i l l  resu? 5 in three w jor categories of benefits: 

1. &dazed transprtation cost (vehicle o p r ~ ~ t i n g  costs savings) 
2. Increased agricultural production induced by M;awed access 

to markets, inputs, credit, and techno lo^ 
3. Zrpmed social welfare resulting frcm hpmW access and 

cplrmnication between the currently isolated rural areas and 
administrati-, social, and emnonic centers of the Southern Region 

Econcmic cost,hnefit methodDlogieJ are available to quantiE the increased 
in- generated by builaing the proposed mad though reduced transport 
msts and incl-Based agricultura3 produetian. unfortunately, lmmx, 
neither eoonanics mr sociology has developed an acceptable 111tthodo1ogy 
fsr quantifying non-income related bmef its. Therefore, only mad user 
and agricultural benefits wiu be quantified in this euamnic evaluation. 
nE other kspects of social change are extranely important. mver, and 
are discussed in detaii in A n n e  J. 

2. Ibad User Benefits 

The traditional mthod of evaluating road projects has focused on the 
savings in operating costs, which accrue to the operators and owners 
wtose vehicles used the imp- road. This evaluaticm method requkms 
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an analysis of existing and future t ra f f ic  levels (normal, generated, 
and diverted) and an assessment of vehicle operating costs (cars, buses, 
light trucks, and heavy trucks). In order t o  quantify the road use 
benefits, the total annual t raff ic  levels are combined w i t h  their 
associated vehicle operating costs under two cases: - with the road 
improvement and without the road improvement. The difference between 
the total annual road user costs for the two cases i s  the annual net 
benefit. 

b. Traffic Analysis 

i .  Existing Traffic 

Traffic analysis in an area such as the Southern Region i s  extremely 
diff icult .  Because of the very poor road conditions, seasonal weather 
problems, and frequent petrol shortages, i t  i s  di f f icul t  to determine 
existing t ra f f ic  on the project road. 

Ln the Southern Region t ra f f ic  data figures are maintained a t  police 
posts located a t  the major activity centers along the road. For the 
present analysis t raff ic  data were collected a t  the police posts a t  
Mundri, Mvolo, Rumbek, Tonj, and Wau for the two-week period from 
April 16 t o  30, 1979. Two problems were noted, however: (1 ) the 
pol ice record books were cften incomplete and ( 2 )  based on the design 
team' s observation, pol ice f igurus ionsi stentl y underestimated ,the . 

actual t ra f f ic  on the road by 30 percent t o  100 percent. 

The average two-way existing t raff ic  reccraed a t  the police posts was 
twelve vehicles per day travel 1 i n g  on the Mundri-Rumbek section of the 
road and fifteen vehicles per day travelling on the Rumbek-Wau portion 
of the road. As a result of the t ra f f ic  underestimation, however, these 
figures have been increased by 25 percent to fifteen and nineteen vehicles 
per day, respectively. 

Based on the police post count, 58 percent of the vehicles on the Mundri- 
Rumbek section were travelling between Juba and Wau and 42 percent were 
originating in o r  were destined for Rumbek. On the Rumbek-Wau portion, 
53 percent were originating in or were destined fo r  Rumbek and 47 percent 
were travel 1 i ng beyond Rumbek . 
The compositon of the average daily t raff ic  consisted of: ten light 
vehicl es, 35 percent (Landrovers, Toyota pick-up trucks) ; sixteen medi urn 
goods vehicles, 60 percent (5-7 ton  souk lorr ies) ;  and one heavy vehicle, 
.5 percent (25 ton Mercedes truck). Typically, four t o  eight passengers 
travel in a light vehicle, while the medium and heavy goods vehicles 
often carry as many as twenty t o  f i f t y  passengers. 

i i  . Traffic Projections 

Annus? t raff ic  growth  depends on a number of factors that cannot be fore- 
case precisely over a twenty-year period. However, based on the analysis of 
economic and population development trends given in Annex I and t r a f f i c  



growth ra t e s  on the project road between A p r i l  1975 and April 1979, 
future forecasts have been developed for  normal, generated, and diverted 
t r a f f i c .  

In April 1975 a German consulting firm conducted a t r a f f i c  count from 
pol ice  post data on the Mundri-Rumbek-Wau road. A t  t ha t  time, average 
dai ly  two-way t r a f f i c e  on the e n t i r e  road was l e s s  than seven vehicles 
per day. Since then, according t o  pol ice  post records, t r a f f i c  has 
increased on the Mundri-Rumbek section a t  an  average of 16 percent 
annual ly  and by 22 percent annual ly  on the Rumbek-Wau section. Based 
on these growth ra tes ,  an increase of 10 percent per year i n  normal 
t r a f f i ce  on both the Mundri-Rumbek road and the Rumbek-Wau road i s  a 
conservative estimate fo r  the period from 1979 through 19 85. 

For the period from 1985 through 1990, t r a f f i c  is  expected t o  increase 
by 12 percent on the Rumbek-Mundri road and by 15 percent on the R~mbek-  
Wau road. The principal reasans f o r  the t r a f f i c  increases during t h i s  
period a re  three major development projects i n  the area t h a t  will begin 
operating a t  close to  planned capacity by 1985. They are:  the Tonj Kenaf 
Plant, the Idhile Nile Brewery in Wau, and the Aweil Rice Scheme, narth 
of Wau. Each of these developments will ulse the project  road, partcularly 
the Rumbek-Wau section, for shipping goods and receiving supplies through 
Juba and Rumbek. 

5 

From 1990 t o  7 995 i t  i s .anticipated tha t  t r a f f i c  growth should decrease 
t o  8 percent a year,  and fo r  the remainder of the project  period, from 
1995 t o  2005, i t  i s  expected to  slow t o  5 percent annually. Details of 
the projected t r a f f i c  are shown i n  Table 111-1. 

Because of the danger of double counting agricultural  benefits ,  only 
passenger t r a f f i c  i s  assumed to  be generated. I t  i s  estimated tha t  by 
1990 buses will be approximately 5 percent of the normal t r a f f i c .  

The dfverted t r a f f i c  i s  assumed t o  be 10 percent of normal t r a f f i c  on 
the project road a s  i t  i s  anticipated t h a t  much of the Juba-Yambio-Wau 
t r a f f i c  will use the project road because i t  i s  shorter.  

c. Vehicle Operating Costs 

i .  Costs 

The  vehicle operating costs  used in t h i s  analysis a re  based on invest i -  
gations carrfed o u t  by Norwegian consultaqts i n  a report  on the Sudan- 
Kenya Road L i n k  pub1 ished in August 1978.' The f igures  presented i n  

1 n y a - ~ u d a n  Road d i n k  Appraisal , 1978. 



t he i r  report  r e f l ec t  road c ~ n d i t i o n s  on the Juba-Torit road i n  
Eastern Equataria, which a re  similar to  the project road, and i n  
the Transport Road Research Laboratory Report 672, which a h l y z e s  
vehicle operating costs in East Africa. 

These figures have been developed fo r  four representative vehicle 
classes  generally used i n  southern Sudan: l i g h t  vehicles (Land- 
rovers and Toyota pick-up trucks) ; medium goods vehicles (souk 
lo r r i e s  and 5-ton Bedford trucks) ; heavy goods vehicles (25-ton 
Mercedes truck) ; and buses. (No costs  have been developed fo r  
mil i tary vehicles, t r ac to r s ,  or bicycles. ) The vehicle operating costs  
include the standard items, such as  fue l ,  lubricants,  t i r e s ,  spares, 
and insurance, a s  well as  dr iver ' s  salary; no costs  have been added 
fo r  accidents. All co: ' ~ r  a re  economic costs and t h u s  exclude dut ies  
and taxes. 

Based on an examination o f  the vehicle operating costs ,  two adjust-  
ments were made f o r  this analysis. First, the operating costs  f o r  
l i g h t  vehicles on both surface conditions were raised 



Table III -1 

Xvera~e  Two-Way Daily Traffic Pro jec t ions ,  1980-2005 

(rounded f i g u e s )  

Mundri t o  Rumbek 
kilometers) 

Nonnal 
Traf f i e  

Generated Diverted Tota l  
Traf f ic  Traf f ic  - T r a f f i c  

RMcbek to Wau 
( 215 kilometers) 

Normal Generated Diverted Tocal  
Y e a r  - Traf f ic  Traffic Traffic T ~ f f i c  



by 50 percent  to conform to general Sudanese light vehicle 
cos t s .  Second, because the o r i g i n a l  =as=. were deveioped m 
July 1977, they have been adjusted upwazd by 25  percent t o  
r e f l e c t  1979  prices. This  increase takes i n t o  consiaeracion 
the devaluation of the Sudanese pound and inflation. 

The costs used in this analysis are shown in Table 113-2 an2 
reflect  tile future and current conditions of the project  road. 

ii. Savings 

Vehicle operating cost savings ace deveJ-oped by comparing the 
cost of op~rating each of the four vehicle types on a w o r n -  
down  rave& road and a good gravel road. These savings are 
then multiplied by the traff ic  percentages of each vehicle type 
t o  establish the weighted savings. The  savings f o r  each vehicle 
type presented in Table 111-2. 

3 .  Agricultural Benefits 

The raekh.odology f o r  evaluating a g r i c u l t u a l  b e n e f i t s  is called 
the value-added., or producer-sqlus , approach. The b a s i c  
?remise b a i n d  this approach i s  that the ilnfrovement of the 
road. will release a cr i t ica l  development cons tra in t  and pe.smit 
a more thornugh u t i l i z a t i o n  of an area's physical and human 
rtsouzces. it is assumed that although some development xi11 
o c c u  in the absence o f  the road project, publ ic  and private 
investiient will not  be as extensive- o r  as successf~ . The 
b e n e i t s  of the road. pxo j e c t  are therefore quantif led as the 
a&ditional value-added associa ted  w i t h  the road-induced highex 
psoduction leve 1s. 

L? this analysis, the =ad p r o j e c t  was assumed t o  bring about 
inczeased production i n  smallholder farming, mechanized faminq, 
an6 commercial l ives tock offtake. B e n e f i t s  of tire roaa pmjec t  
w e r e  quantified by pro jetting the current gmduction levels 
avex the pmject period both w i t h  and wi thou t  the road. These 
grojections w e r e  based on his tor ica l  trends and e x p e r t  op i l i ons  
on the development constraints and poten t ia l  of the pmjec t  area 
The n e t  pmduction Levels w e r e  d ~ r i v e d  by comparing the pro  j ec- 
t ions  w i t h  and without  the m a d  f o r  each year of the pmjec t  
?cciod. From this , a b e n e f i t  stream of L i e  value added of n e t  
proauction with the road project was established Sy using 
economic prices and deducting cbe i n t e r s e c t o r a l  costs.  

Idea l ly ,  tilese costs and o t h e r  investmenrs, such as extension 
t ra ining and technological inputs, s i lodd  bt considered together 
wLbh road pro j ec t  to form an i n t e q a t e d  m a 1  aevelopment 
pr: ject .  Given that no such inteqrated plan e x i s t s  for L5e 
~n j ect road, however, a j o i l t  inves taent  approach is impossible. 





Therefore ,  because it is unjust i f ied  to attribute +he t c t a i  
izcrease in agricultural produc t ion  to t he  road alone ,  o n l y  
j0 aercent of the value-added b e n e f i t s  have been alloca=ed to 
the road p ro j ec t .  

?roc=dure used f o r  estimating a g r i c u l ~ ~ a l  and 
fizs of the road project are described in detai 
11 cases, an examination of transportation cons 
3roject area formed u. integral p a r t  of t he  ana 
basis f o r  the value-aaded projections. 

l ives  tack 
I in Rnnex 
L '  crdl2tS ir, 
l y s i s  and .ci 

a. Smallholder Food Product ion 

Xehabilitation of the project road i s  esec ted  to reduce horh  
?zcduction and marketing constraints i n  project area. The 
impact of technology, h c l u d i a g  improved extension services, 
higher yielding seeds, and ox-plouqhs w i l l  occur much more 
rapidly w i t h  the road project than without it. Fur themore ,  
w i t h o u t  the road there will be no incentive to increase crop 
~mduction much above the subsistence consumption level. It - 
rs anticipated &!at, wit!!  the mad, marketing channels w i l l  
develop and the f n r s  will have an incentive to sel l  surplus 
c,-ps . 

i . Extension of Cultivated Area 

Cur ren t ly  there are c~proxiaately 213,000 feddar , pbich regre- 
sents an average of . 5 4  feddan per person b e i n 5  cul t ivzted 
xithin the p r i m -  area of pmject ineluen-e. It is e e e c t e d  
tiat wichout the road pmject t h i s  ra-zio w i l l  zemain constanc 
over the pmject period: c u l t i v a t i o n  w i l l  s t i l l  be constrained 
by manpowex: and people will g r o w  jus t  enough food to feed 
'Yiemsalves. Land avai labi l i ty  w i l l  not  Se a mzjcr constraint, 
h o w e v e r ,  as the b e s t  land is alzeady beiag cultivate<. 

The- spread oi ox-cultivation w i l l  probably take ?lace over a 
tnenty-year period and acceptance w i l l  vary by area. ,Pumbek 
and Ma= shouid gen-rrally be major areas of ox-plouqk cevelop- 
sent. The spread of  ox-plough cul t iva t ion  w i l l  be more r a p i d  
w i t h  the mad, and it is assumed that it w i l l  mean an annu& 
I 2ezcent i~crease i? the number of .Tamers who use ox-ploughs. 
Th is  tzefids results ia a net difference of apomximately 30 
percenc in  be- to.tal. L-ea under cultivation by the y e a r  2 0 0 5 ,  
=be en2 of +A= stu* peribd. T h i s  amount is over and above 
rbe adlicicnal cu l t iva t ion  required to f e e l  the ucpan6ing- i v a i  
popula-cion, which is expected to occur with or without tihe reac 
sroject. 
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ii . Increased Yields 
I 

The present crop y i e l d s  i n  the p r o j e c t  area are anong the  
lcwesc in L?e. SouL~elern Region. ALthough y i e l d  gotentials are 
lisited 3y Cqe soils capabil i ty of the I r o n s t o n e  Flatear;, 57ere- 
i s  s ign i f i can t  room for substantial  improvemeat. Ccrrextly, che 
?DU s t a t i o n s  are experimenting with the development of improved 
seed: naize afid groundnut seed production is concentrated i t  
Y e i ,  and sorghum seed productisn is carrisd out a t  Haliina (near 
Wau) ar.C to a Lesser extent at  Rumbek. 

Xn addit ion,  t i e  PDU plans to e s tab l i sh  a seed supply and 
~ a r k e t i n g  system that ensures d e l i - r e v  to the villase L e v e l .  
il:ider the groposed p l a n ,  the districts of Wau and Tonj =auld 
be supplied from H a l i m a  , and the d i s t r i c t s  of Mundxi, Rumbek , 
an2 Yiml would be supplied f r o m  Yei. In both cases, tie 
rehabi l i tat ion of the project road should have a substantial 
impact as deliveries from both Y e i  and Iialima would come over 
the project road. 

'n c!e project area improved seeds w i l l  be used p r i m a r i l y  for 
~ z o ~ ~ u t s  and sorghum, w h i c h  wall raise y i e l d s  to an average 
of 358 kqlfeddan for sorghum and 440 kq/feddan f o r  groundnuts. 
ihproved s-eed adoption is expected to  be high i n  the areas 
a z ~ o u d  Wau, Tonj , Cuiebet, and Rumbek but lower i n  the outlyilg 
azeaq . I t  is assumed that the annual adoption rate of n i g h e r  
y i e l d i n 7  seeds in the project area without t ? e  project road 
w ~ u l a  be . 5  gercent of the t o ta l  .?umber of  FeCCan cultivated. 
w i t h  the amject mad, the annual aloption rate would increase 
to 1 . 5  Oercent: in addition, it i s  assumed that one-ha? 5 of 
+he f e d d m  using ox-plough cultivation i n  any year would adopt 
kiqher-yielding seeds. 

b. Mechanized Cult ivat ion 

Tkere are three planned mechanized dura schemes of 3 0 , 0 0 0  feddan 
each located along the project road: in  Yeri, i n  Amatfladol, and 
in Cuiebet .  

The de-~elopment of these schemes faces significant constraints. 
As a result, only Z O O  faddan in  each area are under cult ivat ion,  
and those arc cultivated by hand. One of the inost imporcant 
csnstraints is transpoxt access .  An all-weather road is v i t a l  
iO inaintkin s u p p ~ i e s  o f  fuel and spare  ?arts du=irg the c-dkti- 
vacion season, w h i c h  coincides with the rains, w h i c h  m a k e  
the roads impassable. I" addition, the curren-c trulspozt costs 
%om these areas to  the major urban consumer ceTters o f  Juba 
and Wau are extremely high, and this is a si+pi.ficaat dio- I 

incentive  to the economic production of dura as it is cheaper 
to *art dura Z r o m  the north by the subsi5imzed river routes. 



It seems quite likely however, that if road construction were to --, ~i 

1980, the three dura schemes will become feasible by 1985 and that 
by the end of the project benefit period in 2005 approximately 
52,OOC feddan will be under mechanized cultivation on these three 
schemer 

c. Livestock 

It is anticipated that the project road will have two important 
effects on the development of 1 ivestock production in the project 
area: it will facilitate veterinary and 1 ivestock extension work, 
and it will stimulate livestock marketing. 

According to reports, there is an adequatz number of veterinarians 
to cover the reg'on, but the lack of transport and pharmaceuticals 
frequently prevents them from working. When vehicles and drugs are 
available, the improved project road will contribute to an increase 
in the veterinarians' efficiency in providing services to livestock 
owners. This is particularly true during the wet season, when the 
cattle are concentrated around the permanent villages close to the 
project road. 

The marketing system is currently opersted by local. traders on an 
.irregular basis, and all cattle are delivered on the hoof to the 
major consumer centers. This process is time consuming and also 
results in the cattle losing weight ana sel lers receiving lower prices. 
At present, livestock trading is hampered during the wet season by the 
muddy conditions; yet it- is during this time when the Dir;ka need to se1 f 
their cattle to buy dura, A regular marketing system in tne major towns 
and the introduction of trucks for transporting the cattle to Juba and 
Wau will be possible with the road project. A decrsase in transport 
costs will also allow a greater range sf consumer goods to be made 
available in the mark~ts, which should proviae a cash stimulus to 
induce pastoralists to increase their livestock sales. 

Based on these considerations, projections have been developed that 
assume that with the rehabilitation o f  the project road, improved 
veterinary services, and a better marketing system, the comercial 
offtake in the project area dl I increase over the twenty-year period 
from 1985 to 2005. 



+ 

C. Social Impact Assessmefit 

1. mcidence o f  B e n e f i t s  - 
-d - .  

If tk roads are cons- s-t m thls pmject@mlt in 
Ma categories of b e n e l i t s :  reduced vehlcie aperacing costs; 
increased agricultural p m d u c t i ~ n  induced by bprproved access - 
to m k e t s ,  i n su t s ,  u e d i t ,  and technology; and Lqpmved 
social weEare due to improved access communications . 
The flr. t category ot benefi ts ,  vehicle operating s a v i n ~ s  , 
w i l l  i n i t i a l l y  accrue td the operators and owners whose veUcles 
use the 'roads. The -vehicles using the road u e  g r h a r i L y  

' Laravers owned by the govement aad donor agencies =a arc 
US-9al !q g go~e--t off ic ials  or deveiopment workers ; 
5-1 tw s a r r i e s  owned by privace t r a d e s  and wholesale 
marchatF. u s U y  carrykzg locaL consumer comodi t i e s  uld 
o w - g w  traffic'; and 25 tan Hercedes trucks owned by Lonor  - 
~ W - S  or private transport companies and usuaLLy carrying 
-ant, fuel,  ar durs to support development ern jects ia the 
uea.  

m e  extent  to w h i c h  the =st savings bent f i r s  r i l l  be ..as- 
on hy the avnM of souk lorries to shop awe=, consues, 
M@ pa.sengezs will depend on ccmpetition. Based on tne 
Nmnf monopolistic position of the tra6ezs L, thegpm ject 
m a ,  i d  75 per ren t  to 90 pe-t at U e  vehicle -6 
aVings w i l l  be k e p t  by t h e  vehicle ownen. -,ever, a 
goods become =re avaiLable and vehicle -is laspecially 
huser) on the road kceeases. a seater  percentage OL *e -st 
savhgs w i l l  be p a s s e  on ta M e  local consumers. The cost 
savi3ga b e n e f i a  f o r  the heavy goods trurkr w- T 11 be ass-  an 
ooze equitably, as the cianor agencies u s b g  chese transsor-; 
senricns wilL buy their own vehicles if they M n a t  receive 
a. Eki= spor t  mte. The savinqs accNing to gove-llrent and 
2oner agencies will be passed on tu the p m p l e  b t2e ~ z o j  ecr 
a a a ,  zs  mass saviags U o w  iuore mney to be spent on 
acrtuaL dcvtlce-t w e -  

me benefits b. in-aseci agricul-al pmd-on i, Uie 
-a w i l l  accxue pred~miaaatLy to the s u U o L 6 e r  f ~ e r s  in 

project area; waller porcloas xi11 50 a msxchmt~ a& 
t-w-tem. The U o U e r s  L. tiie axes aze suba-isrenc. --es, and the benef i t s .  SU& as prate-an = m m  famine and 

mnsumptbn. n i r h t i o n ,  and in=-, 7- p M u ; l a l y  : 
to *a. and t h e  -lres. Asthough tn- o u - t l y  

M *- -m * i. the ject crea, exp-ence 
0th- paxts of rVEica indicarer that some -s riil be mar. 
r-tL4 to new idea .  a d  t e c b o l o ~  m d  fbat i n o m  -*=enCe 

m a y  become more pronounced. 
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The r e h a b i l i t a t i o n  of b&e pro jec t  road i s  e-ectzd t o  have a 
series of ecoaomic, sociological, and cultural consequecces. 
X l t h  inproved access, goverrxnent workers, traders, extezsion 
xorkers,  doctors, and teachers w i l l  be able to d e l i v e r  
- &  ~ . e i r  economic or social  s e r ~ i c e s  m o r e  e a s i l y  and m o r a  fze- 
i u e n t l y .  Similarly, the i m g r o v e d  road w i l l  allow a s z c ~ n l f i -  
cant iacrease i n  bicycle, motor veh ic le ,  and aoss ibly  even 
sx cart traffic, which will allow loca l  Fnhzbicants easy 
access t o  social acd economic senrices located i n  Xumbek, 
Wau, and Juba. 

i n  2 r i nc ip l e .  the benef i ts  of inproved road access accrue to 
a l l  %e people  l i v i n g  along the project road. I n  practice, 
nowever, the  ex t en t  t o  which these benef i ts  are enjoyed by any 
qiven individual depends on various factors. Benefits  from 
access i n t c  and out of the pro j ec t  area will be realized 
~ r i n c i p a l l y  by those who are travelling i n  vehicles--govern- 
nent ofzicials, traders, doctors ,  teachers, and passengers. 
It is obvious that these access b e ~ e f i t s  will materialize only 
r o  the extent  that p e o p l e  are provided with, o r  are w i l l i n g  
and can afford to spend, money f o r  vehicular t ranspor ta t ion.  

O t k e r  access benef i t s  such as a greater variety of camodities 
i n  the . y k e t  and increased government se rv ices  i n  bealth, 
education, and agriculture w i l l  generally acczue more equitably 
to a l l  the aeople along Lie road. 

9 
L . Social Consequences 

a. D i r e c t  ~ f f e c t s  

If ule mads are constmcbd s-t dm this project, they a d  
directly inf luence the s o c i a l  welfaze of the groject  area: 
chrough e-nployment: t hmuqh  rhe awchases of ~ o o d s  and sezvices; 
-a through Land acquisition. 

i. Employment 

In short nul, aslstructing the roads should contribute sub- 
s t a n d a l l y  to locaL employment. Duriag the i n i t i a l  th ree ma 
one-half y ~ a r  r e h a b i l i t a t i o n  phase ,  the Ccn t rac ro r  w i l l  
require an est imated 49  s k i l l e d  &?d semi ski l led  labor3rs an l  
90 unskilled laborers .  While it is assurr.ed that moot of r i e  
Zorser categorf w i l l  be broughc i n  frcm outs ide  tl?e proJect  
=eat it is emected that most of tiie unsk l i l ea  labor w i l l  be 
hima l o c c l l y .  M additiondl labr is expected to be required for 
the actual mad TMintenance, howew, as this w i l l  be mecut& 
by personnel currently on the m e n t  payroll. 



it is =t i c ipa t ed  t h a t  there w i l l  not be any problem in f izd-ni  
local laborers,  as many young men from the Dinka cribes cuzren; 
.nigrate to  ether provinces i n  sear& of work. In f a c t ,  a 
2ositive aspect of rhe project w i l l  be 'chat many of me loczl 
xen vill work on che p r o j e c t  inszead of n i g r a t i n g  t o  o tke r  
ar2as. 

ii. Purchase of Goods and SarGlces 

It is expected that the major portion of the frrmds 
be spent on the purchase of c o n s t ~ u c t i o n  equipmaz~t, materials 
Lox t he  maintenance center ,  and l o g i s t i c s  support f o r  
expatziate personnel. These goods would be procured primarily 
i n  the United States. A significant amount of the funds, 
however, will. almost certainly be spent i n  the local area. 
The aagnitude of this spending w i l l  depend on tie construction 
laborers ' (focal  and expatriate) consuqt ion  pattezns . 

i .  La& Acquisition 

T h e e  will be no land acquisition problems caused by the 
psoposed road ero jec t  as the Southern Regional Government cur- 
rently owns the exis t ing  rights-of-way. Since the proposed 
j lan is to rehabilitate the existing road, no alignment changes 
aze expected. The land required for a maintenance center 
and cvatr ia te  housing i n  Rumbek currently belongs t o  the 
p r o v i n e i d  government of Lakes Province, which has-agreed t o  
allocate the land for the project .  Therefore, constructing rh€ 
roads would mt take any land away from s m a l l  fanners rrr 
o u t  of agricultural pmduction. 

b. Lnhrect E f f e c t s  

I-nproving these barely passable roals to Wniaun Commercial 
Access or a l l - w e a t h e r  standard w i l l  a lso  have an i nd i rec t  
impact on fhe social structure of the project area. 1: nust 
be stressed, however, that even though mads are a major 
Zzctaz i n  the rural economy, their mere presence w i l l  not 
automatically e n w e  social and economic development. The 
wgnitude of change depends on many factors, inc iudkg:  local 
crave1 pat terns ,  Local soc ia l  customs, and provision oi 
cornpleaen t a r y  inves b e n t s .  

Thersfore, i n  orBer t o  assess the impact  of bpmved access 
a- zuxal society, this. analysis  will examine various social 
w e l f a r r e  indices i n  the project area : health,  eGuration, 
Zanily and community l i fe ,  women, basic  coramc~ties , 
inigration , and urbanization. 



- zause b&~: population is spread over  a large area and there 
i s  a shortage of trained medical persofinel,  i t  is difficult 
f o r  the government to provide adequate h e a l t h  coverage Lh=au(ih 
hospitals and d i s p e n s a r i e s .  Thus,. t l l e  governmezt has 
emjarksd on a Primary Health Care Progrun aimed a t  providing 
naximum coverage to the rural aopulation through a prevent ive  
as well as curativo system a t  the community Level. Under this 
3mgram existing dtessing stations have been upgraded 20 
$r imary  Health Care Units and a d d i t i o n a l  units are being 
~ o n s  tructed. 

Inproved road access to health service f a c i l i t i a s  will benefit 
l o c a l  inhabitants in  the following ways. F i r s t ,  it w i l l  

make it easier to supply these f a c i l i t i e s  with necessary drugs 
and equipment, which aze p r i m a r i l y  supplied by the Hedical 
Supply Department in  Khartoum and transp~rted by train via Wau 
then trucked to the R W t k  area; drugs requiring refrigeration. 
hawevex, are flom to the major hospitals  i n  Juba or Wau. 
Second, it w i l l  contribute to better supervision and inspection 
of ehe new Pr imary  Wealth Care Centers as health off icials  w i l l  
be abLr to travel much faster and v i s i t  many more facilities. 
~ h k d ,  aq improved mad w i l l  f a c i l i t a t e  v i s i t s  t o  villages 
by PPrimary IieaLth C a n  workers as they will be able to go and 
ret;un to the centers in  one day instead of the current  two Qr 
t h r e e .  Foourth, it will 'increase t i l e  probability that vehicle  
&- -ansport will be available  to villagers who may require s-iaus 
3edicaJ. attention at the provincial h o s p i t u .  

ii. Education 

Tke najor i ty  of the primary s~5ools are located ia *e p n j e c t  
area, but since m n t  students w a x <  to school, the poor road 
condition is not a constraint except during the r a iny  seascn, 
whea it becomes thick w i t h  mud. For secondary and tec:mical 
~ C m o l s ,  dis tmce  is a m o ~ e  serious access constrsint. I t  
is unlikely tkat mad improvements alone w i l l  solve r a t s  
. ~ r a h l e m ,  narever, as only the wealthier stu6ents could a f h r d  
bur- t-ansportation or a bicycle. 

Joor or seasonal road service does a6versely affect: a-nis- 
zracoxs' dec is ions  on where to allocate scazce resources; 
Lie  supply of b6oks and other  teaching materials; *e w i l l i ~ g -  
2es.s o f  teachers to w o e  in such areas; and the a b i l i t y  of 
supemisoq personnel to inspect +he schools. In this res.peec, 
the *roved road access should have a beneficial impact on 
Yr q w l i t y  of education in the project area. 
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. .  3 .  Family and Community Life. . .  

Eased on development experience in other countries and obserra- 
tions in the Southern Region, improved road access will 
?robably have a significant impact on t r a d i t i o n a l  f&ly and . , 
community l i f e .  Generally, as more contacts are saae w i t h  
the outside world +hrough education, modern mediciae, mazke t in~  
cr '.ravel, a notable  decrease i s  seen in the degree of mutual. 
dependence on the extended family, the elan, or the tribe. 
T . U s  change is BaR of the development process, but it often 
causes s t r e s s  between the older and the younger generations. 

These problems, should be offset,  however, by an improved 
quality of life ththmugh better nut r i t ion ,  health c u e ,  educa- 
tion, and economic. opportunities. 

4 .  Roie of Women 

Because of the death o f  mtn d u ~ i n g  the Civil War and male 
e r a t i o n ,  women make up tht L a z g e p t  segment of the adult ~vral 
population i n  the projete  area-. The women are responsible 
fox tke day-to-day management- of households, fetching water 
and- mod, preparing and pzocessing rood, and raisiag children.. 
Pxthermora, they play a najor mlc i n  pzepariog the land, 
planting, weeding, hamesting, t tuupor t iny ,  and m a r k e t h g .  
Some yovog D h k a  w o n r n  herd livestock, w h i l e  o t h e a  accompay 
inale h@.rbzs .  L e s s  than 5 p e m n t  of Dinka wontea, though, 
own lives to&. b 

opgokt~nities to earn a cash i n c a m e  are pr ina r i ly  L i m i t e d  to 
s e l l i n g  beer, pots, and to  a lesser extent, shea buttar and 
soap, vegetables, and baskets. A very f e w  woman serve as 
gove~;unent-employed midwives, w h i l e  others are t=aditional 
Y Z w i v e s .  fmployment p o s s u l i t i a r  for women are severely 
U t e d  i n  t!!e foxma1 sector, mainly because of women's lack 05 
eaucational q u i f i c a t i o n s  . The f e w  who are educated. s o m e t i m e r  
encauntar difficulties, even though the Sudanese cons ti t u t i ~ r .  
grants women equal pay for equal work and equal job opsor tun i t ie  

A female employee of the Cepartxtent of Social W e L f u e  in Juba 
q h a s i z i n g  women's L a c k  at awaEcnass of theiz  Legal ria- 
and poor Living conditions rsporto : "We have m y  wornern who 
arr d e s t i t u t e .  . . . We need, first o f  a l L ,  to chanqe their 
so"al and economic circumstances. . . to inprove L3e quali ti, 
o f  %eir Lives, and to b s k g  their economic Lite to a n o n a  
level ,  so they can provide 20s themselves and tbek c h u b e n .  '' 

S-ymptomatic of the poor q z z a l i -  of Life, about 80 percsnt. of 
the soutqtm Sudanese women suffer *om anemia, uhic!  is * 

a t t - i b u t a l e  to nu t r i t iona l  inadequacies and r e s u l t s  in a 
him incidence of spontaneous abortions, premature biri&s, sad 
nriscii-~iages . . 
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Although the project should affect men and woven equally, 
it- may . in .  fact place women in '  a more d i f f i c u l t  position, 
as the c h i l d r e n ,  who usual ly  he lp  them, will be s e n t  t o  
school. I n  a d d i t i o n ,  with more oppor t imi t i es  and local 
i n c e n t i v e s  g iven  t o  l o c a l  f a m e r s  t o  raise crop production, 
a disprcpor t ionate  share of Lbe additional labor required 
w i l l  be  borne by the women. I n  order t o  o f f s e t  the  women's 
increased  workload, extension program should  undertake 
activities s p e . c i f i c a l l y  aimed a t  m e e t i n g  the needs of rural 
women, such as providing hanC pumps i n  v i l l aqes  and better 
tools f o r  land preparation, weeding, and hrrves t i n g  . 

5 .  Basic. Commodities 

Camgdi ty  shoxtages an, often felt throughout +he regioz, but 
Lakes Province is an area o f  particular scarcity. S e ~ s o n a l  
variations in thz  sources O F  commodity supply,  mutually 
reinforced by production and marketing cycles, and a 
long-tent process of road deqradation have led t o  t h i s  sta.te 
in. the pmvinca. T h e  d r y  s.eason route dizectly supplying 
Rmrrbek w i t h  goads from the port of Shambe is almost. abandoned. 
C o m o d i t i ~  from the northern provinces as w e l l  as from 
Xenya p a s s  e r o u g h  3uba and are &?en trucked over the 
M w d r i - R u m b e k  road, and- goods from Wau are trucked over  the 
wau-Rmbek. road, but because of the bad condition of the 
roads, &arrsporters are unwilling t o  send the ir  trucks over 
them. . -As a. r e su l t ,  Lakes Prcvince 's aklocations $of critical 
fuel, oil, spare p u t s ,  and medical and veterinary supplies 
e e  frequently &ppmpria-ted by o f f i c i a l s  in.  o ther  provinces 
thak axe alna&y be.tter- supplied. 

New roads would r c d f  in a more equitable intexprovincial  
d i s t r i b u t i o n  of m o d i t i e s  a d  provide quicker access. 
Goods amivirrg by r a i L  at Wau w i l l  be more e a s i l y  transported 
ta L a k e s  Province. A l s o ,  brprovement of the R-ek-Muqdri 
segmest will f acilikate. the d i s t r i b u t i o n  of sorqhum , which 
comes via Juba from- Re& in Upper N i l e  Province, throughout 
the food d e f i c i e n t  L a k e s  Province.. T w n  dwelLers ought t o  
b.e able.  to obtain a: greater variety and more reliable supply 
of essential colmnoditic.. In particular, the rural population 
w i l l  benefit by a m o r r r  constant supply of food, iP supply 
Eactorn remain constant. In the  sho r t  tern, t h e  purchasing 
?atten of the  rural i n h a b i t a n t s  i s  expected t o  remain the 
same-. There may b e  a negative effect in the lonq term,  
iroarever, if an influx. of cheap manufactured goods xeplaces 
the m a r k e t  f o r  lo-y made itams , such as clay pots, b a s k e t s ,  
SpeATS a d  hoes:. 

6. a g r a t i o n  and. Urbanizctioa 

rt is pcszib-le that the p r o j e c t  road may i n d i r e c t l y  contr ib 'ute  
to inczcasirrg migration t o  the towns located along t k e  route ,  



such as Runbek, T o n j ,  Wau, and Juba, because of +-he possibility 
for .  work. If a better transportation netrork stimulates job 
c9;ortuai ties i n  uzban areas .  increased mig ra t i on  w i l l  - 8  

- probably r e s u l t .  

A recent survey by Xefit i n  Wau reveals t h a t  micrants come 
mainly from areas w i t h i n  the same province as the u r ~ a n  
center in which they settle.  More than two-thirds maintain 
close t i e s  w i t ?  the i r  axea of origin by observing obligations 
to relatives and family, such as con t r ibu t ing  to and partici- 
pating i n  marriage and funeral ceremonies. Over h a l f  visit 
their o r i g i n a l  home whenever poss ib le .  Furthermore, more 
than ha l f  of the migrants send money o r  gifts t o  their axea 
o f  o r i g i n ,  and some (15 percent) Q this at regular intervals. 
xost migrants (82 percent) still maintain Land rights, and 
app~oximately  half even awn cattle kept in t h e i r  original 
home area. About h a l f  express the intent to eventually r e t u r n  
to live in their place of o r ig in .  Thus, i f  the pro j-ect does 
contr ibute-  to migration, i t  w i l l  have some p o s i t i v e  f ea tu r e s  
i n  regard t o  man-rural, linkages. 

7. Spread E f f  ect--Dif fusion 

iilprovei~ mad w . i U  almost c e r t a i n l y  increase rural people's 
mobi l i t y  and their number and ex ten t  of contacts. ' This 
mobili ty w - i l l  facilitats the growth of more complex s e t s  of 
sgcial relationships that cut across famiLy, clan, and tribal 
u n i t s .  F U r t h e m m r a ,  it will con t r i bu t e  t o  increasing ties 
between town d w e l l c r .  and rural relatives. Enhancing the 
scope and frequency of social contact means iAnprovinp the 
flow of person-to-person comunications , which broadens one ' s 
knowledge of social, economic, and p o l i t i c a l  top ics .  I n  
adsition, mobility a l l cvs  people to witness innovations i n  
other azeas , thus, a demonstration Lapact is felt. Diffusion" 
of  innovation reseacch in Africa has shcwn that the greater 
a pcrson's mobility,  the moze Likely sne/he is t o  adopt 
innovat i  arrs . 
T' - pzo ject mad would . a l s o  attract more qovernmcnt ser~ices  
mc pro jec t s  t o  the area because of the ease of access. 
I x ~ n v e m e n t  linkage3 between local- l e v e l  govexzmen-t Scdies 
znd. higher ieveh of decision. making and resource allocation 
is also l i k e l y  t o  occux, w-hich should enhance -e of f  ec-tive- 
ness of the government's development e f f o r t .  A l s o ,  adminis- 
trative ties. between the psovincial capitals - Wau and 
Rcmbek - an5 the regional  capital w i l l  ii+ strengthened by 
*roved accessibility . 
The establishment of t h e  R u m b e k  maintenance tecter as well 

, 

as t he  training of its 9ersonnel an6 others would increase 



the capacity of the SWEWE. The center would frather t k  SE(MPWrC's 
a b i l i t y t o r r n d e r t a k e r o a d ~ t s , e s p e c i ~ i n W c e s  

systems of the SEWWrC mtraL office in Juba mild  have a spread 
effect by increasing the Ministry's capacity to support road projects 
mmlgmt the region. 

A detailed social analysis is cm- in Annex J. 

D. Financial Analysis and Plan 

1- -==Y 

~ ~ ~ ~ o f t h i s ~ v i t y i s $ 2 , n 7 , 5 ~ ~  
n a t u r e o f t h i s p m j e c t a s f i n d l d e s i ~ a d ~ , ~ ~ ~ w i l l  
b e f i n a n c i n g t t r e e n t i r e m t -  I t i s m t f i a t t h e a w i l l  
~ c i p a t e i n t h e f i n a M c i n g o f c n s l s t n r c t i n g t h i s r o a d ~ ~  
ine defined. Other dDnars are also being solicited regarding m l e  
m c i p a t i m  in mmtnxthg this road, 

. 2. Project Oosts and D-ts 6 

~ s m a q o f p m j e c t  costs anda -t scheduleare ~ ~ W I I  in 
mles 111-3 and 111-5- 2he pmject casts are s b m  in 1980 prices. 

All M o p i n g  oountries are -ling w i t h  the serious issue of 
financing recurrent costs- In Sudan, me of the world's paorest 
-tries, this is a fo midab leprab lan~wi l l can t inue tobeso  
for years to CUE- 



TABLE 111-3 

Project Cost Sumnary 

I/ Tranche I - 

C m o d i  t i e s  32,000 o 

Other Costs 

Sub-total 

Tranche I1 

TA 

Comodi ties 

.Other Costs 
Sub-total 

I n f l a t i o n  

Contingency 
Total 

Total 

l/ It is anticipated that  the con-r, using Tramhe i: h d s ,  w i l l  - 
make a r r a n w t s  with a "life- anpany" tD stpply/rent &S 

~ o e s / m m r o d t i e s  needed, init ial ly,  so that the cartractor can 
ammce implemnbtian of the project h m d b t e l y  W e ,  at the 

wt P ~ Q  e ~ a e n t ,  with hanche 11 Kmds, far the 
duratia of the project. 



TABLE IIi-5 

DISBURSEMENT SCHEDULE 
(000 $ US) 





B 
I I ,  Transportation 

1. U.S, 27 x 500 13,500 
2. International 24 x 1,50C36,000 
3, In Country 24 x 400 3,600 
4. Air charter 6 ~ 5 , 0 0 0  30,000 
5. Per diem 

A. U,S. i ,500 
0. Khartoum 3 x 30 x 75 6,750 
C. Juba 3 x 30 x 30 2,700 

6. Life Support ('st Tranche) 2 0 x  30x 100 60,000 
7. Shipment of Effects 14,000 
8. Shipment of Equipment 5,000 

179,050 

111, Comnodities 

1 Vehicles (2nd Tranche) 5@20,000 100,000 
(incl . shipment,. spares) 

2. Camping equi went, 
suppl ies , etc. 43, SO0 

3. Survey equipment 30,000 
4. Fuel 15,000 
5. Contractor Suppl i es 5,000 

793,500 ' 
IV. Other 

1. Comnunications 2,000 
2. Typing, printing, drafting 10,000 
3. Home office support 1 00,900 
4. Maintenance (JAWS) 5,000 

117,000 

Sub-total 2,095,550 

Inflation 314,350 

Con t i ngenc.y 317,650 -- 
Total 2,727,550 



If the roads are rehabilitated subsequent to this pmject, a detembaticm sWuL 
be made of the total recurring maintenance costs ant2 the ability of-w-e g o v q -  
ment to finance them,, The determinationwuld include an evaluation of the 
sel f -he1 p efforts of the Southern Regional Government to strengthen its 
institutional capacity to finance recurrent costs. Without a meaningful 
self-help effort, there is 1 ittle hope that the recurrent cost issue could 
be resolved no matter how much external financf ng is avaitab7ts, including 
local currency generated under the PL 480 Title 111 program, which is a 
possibility. Some self-help initiatives could include: 

a. Labor-Intensive Maintenance Methods 

If'+b a .  s-tfy mnstnrted, t m  pilot projects should be 
undertaken to explore wSys of reduci lig the' cost$ o r  road ma1 nten8nce. 
One pilot projectmuldexperiment with the use of animals--oxen or cows-- 
to replace machines for routine hauling functicns. If the project is 
successful, the savings in fuel consumption alone w d  result in -ay 
reduced maintenance costs. The other pi lot project muld --t ettr 
the use of cheaper casual labor inlieu of the currently relatively 
expensive and inefficient permanent labor crews of the SaMPWTC that are 
paid whether they are working or not. This scheme offers good possibilities 
for success and could certainly lead to both resource savings and improved 
maintenance. c 

b. -1- Budget- Administration 

Phis area requires attention. Existing budgets are confusing. All funds 
for maintenance repair should be included in the recurrent budget, not 
in the development budget, which in certain cases, is the current practice. 
Experience in the Southern Region shows that the development budget contains 
impressive figures but that the actual percentage disbursed is low (23 per- 
cent in 1975), On the other hand, the recurrent budget shows high disburse- 
ment and is, therefore, a more meaningful document. The recurrent budget 
should be broken down by province, showing a line item for each road. 
Actual SRMPWC expenditure figures are not available to donors. Unless 
expenditures to a specific project ( 1  ine item) can be identified and compared 
to the corresponding budget, the value of the recurrent budget--or any budget- 
is limited. 

c. Road Maintenance Fund 

Pursuant to a World Bank requirement, the SRMPWTC is required to develop 
a plan for establishing a road fund from the proceeds of vehirl~ licensing 
fees and/or user taxes to place road maintenance work on a self-financing 

a 

basis, It is in the interest of all donors to support this plan vigorously, 

d. Fuel Fund for Maintenance 
4 

The high cost of fuel i s  the most serious construction constraint facing 



the Southem Region. Being a foreign exchange cost, it is dc,ub1y 
difficult for the g0vemmn.t- to  handle an a recurrent basis, even if, 
for ecanple, local currency 03unterpr-t funds (T i t l e  111) were amihb1e. 
If developmt projects in the south are to succeed, the Central Govern- 
ment nmst increase t h e  flaw of fuel to the Southem Region. If that is 
not done in sufficient volume, then scm~ other financial rrvtchanisn 
should be explored. An -1e might be the creation of a frael fund by 
donors to be used solely for mad maintenance. 

e. Donor C s o ~ t i a n  

A covenant of the project a-t w i l l  require the southem Regional 
Co-t to "amsult" periodically w i t h  a l l  donors engaged in mad 
w o n  activities to discuss mtters of mutual interest. 

4. Conclusions 

The current bu3getaq practices of the Southern Regional. Go-t 
make any financial analysis of recurrent costs exceedingly difficult. 
Recent SRMEWC figwes covering budgeted recumat costs (salaries arid 
services) of the Mmdri-Rmbek-Wau project road are as follows: 

1977/78 : $ 59,600 
1978/79 : $116,400 (reflects increased govzz-nmnt salaries) 
1979/80 : $ll6,400 (reflects increased m t  swies) 

5 

An analysis of the budget figures shown above, haever, in the con- of 
the theoretical. co& of maintaining the project road shclws tha t  the 
SF?MFWE should be paying $383,400 annually in salaries alone for the 
thirty-seven road crews (a crew of ten to W v e  laborers every 10 kilo- 
meters) that are w s e d  - be in place and working. Ass\rming the 
laborers are receiving their salaries, as budgeted, then the a s u p t i o n  
can also be mde that fewer mad crew5 actually exist and function. The 
windshield inventory conducted by the design team indicates that, while 
road crews w e  in evidmce, there tere less than the -cal nmber 
of thirty- (see Annex G) . The number of road crews u l tha te ly  
required to maintain the ampleted mad will obviously have a bearing 
on future analyses of xemnent budgets. 

The annual recurrent aMintenance cost of the Wu-Mmdri &, if reha- 
bilitated,is es t ima ted  to be $488,200 (including $335,200 for labor, 
$42,000 for fuel, and $111,006 for equipnent). Assrmning that the above 
=ent budget figures for 1977/78, 1978179, and 1979/80 for the mad 
also reflect expenditures for the sane years, the recmrent Wsts beginning 
in 1986, represents an a n n d  increase of $372,800, a sizable amunt, 
(This anr,unt is derived fran the estimated annual recmrent msts after 
ccmpletion of thE? project of $488,200 minus the mmently budgeted 
ammt of $116,400). overall increase in remmexlt msts to the 
Southem Regional Gavenmrent, -, is depadmt an the developent 
projects in other areas, the n- of people presently enployed by 
thesRF/IpwrT:wbcanbedivertedtothepmjectrcad, (-indhowmy 
additional personnel the S W W K  must hire to met any short£all in 
persamel. There is lime dbubt t ha t  the recuxrent costs of the mad 
will be a significant burden on the government's overall budgetary 



resources. While s a ~ ~  cost savings could be expcted  to accrue from 
the maintenance pilot schemes, one must conclude that the gavefirment's 
ability to cape w i t h  the entire financing of -this bulrden is remte and 
that such financing w i l l  probably have k~ depend to sane extent on 
external donor assistance. 



IV. IMPLEMENTATION PLAN 

A. Administrative Arrangements 

This project i s  under the jurisdiction of the SRMPWTC, the Ministry 
responsible for a1 1 transport modes in the Southern Region. With 
only seventeen engineers in the Road Department, i t s  capabi 1 i ties 
are 1 i m i  ted. There have been no major government construcrion 
projects i n  the region for many years. All ongoing and proposed 
projects are rehabi 1 i t a t i on  works t h a t  are equipped, professional l y  
staffed, supervised, and financed by international agencies with 
minimal financial SRMPWTC invol vernent b u t  substantial labor support. 

Reflecting the considerable interest by the donor in road rehabi 1 i tation 
works i n  the Southern Region, SRMPWTC ' s technical and administrative 
capabi 1 i t ies are expected t o  irprove substantial ly during the 1980s. 
The ministry will also receive sizable amounts of technical assistance 
and training from the World Bank under a recently signed loan (see 
Section I - - 2 )  , from the UNDP, from other donors and from the present 
project. 

A I D  has the au thor i ty  t o  implement the project. A full -time engineer 
will be added t o  the A I D  staff and wi 11 serve as project manager. As 
such, he will be responsible for providing and coordtnating AID back- 
stop suppnrt t o  the project. Additionally, he will monitor the 
progress of the project and assure that work on a l l  activities i s  
progressing as expeditiously as possible and i n  compliance w i t h  the 
A I D  project documents. 

B. Implementation Schedule 

Attached hereafter i s  a bar chart showing the relationship of the 
various technical inputs required t o  complete this 
activity. Below is  shown a step-by-step narrative of the major 
events. 



PP submitted to A I D /  

CBD notice publ i shed  

(Project ou tho r i  zed 

RFP issued 

ProAg signed 

Contract signed 

First Tranche starts 

First Tranche completed 

AID Review 

Second Tranche starts 

Field work terminates 

Second tranche ends 

April 1980 

June 1950 

June 1980 

July 1980 

July 1980 

Sept. 1980 

Oct. 1980 

April 1981 

April 1-30, 1981 

May 1981 

Dec. 1981 

May 1982 I 





The A&E amtract for final agineeying design w i l l  be in accordance 
w i t h  all applicable AID regulations pertaining to such contracting. 
I&stical support for the team w i l l  be p rwided in the foU.owhg 
m: 

(I) Tranche I - It is anticipated that the H finnwill cantract 
with a safari contractor on a shmt-tem basis to furnish all necessary 
-rt, vehicles, W r  tents, food, etc. for dL1 can-r p e r s a m d ,  
so #at the amtractor can mmmce mrk bmdiately. 

42) Tranche I1 - -tely after the contract is signed, the 
amtracrtor w i l l  start e i n g  catping gear, ftYel depot ma-, fwd 
iterns, fuel, etc. for use  during * rednder of the omtract. The 
mntramr w i l l  also procure five foreign mce 4-wfieel drive vehicles 
(see waiver request). The -tractor will be responsible for the 
necessary logistic arrzmgemnts support the field persannel during 
the langer seamd tranche of field activities, 

At the tenthation of field activities vehicles and field -rrt 
equipnent w i l l  be retained in the custody of AID/Juba. Should cons- 
not occur, or be substantially delayed, the equigaent and vehicles.could 
be placed at the disposal .sf other AID financed activities as agreed by 
AID and the C06. 

It is eqected that payment for all foreign exchange costs w i l l  be made 
through AID'S letter of munitnmt procedures. 

3. R i 2 p r t s  

IncollaboratimwiththeSRMPWIlCandAID, thecontractorwillsubnit 
the follaJing rep3rts: 

a. ~o,v#h?(ly ~ e p r t  
b. An Annual Audit Report of project expenditures 
c. Final Report on proje t  carpletion 
d. OthRlr reprts that may be identified and required at 

a later date by AID. 

C. EYaluatian 

Qle evaluation w i l l  be p e r f d  for the principal purpose of assessing 
the project's progress in meeting its objectivles. This emluation will 
axmen- 7 mnths Erom the date initial conditicms precedent to d h h n e -  
mnt are met. It will focus on the project's perfomce in the first 
tranche and whether any actions are required to head off pmbIms that 
could arise at a later date. 



D. Conditions, Covenants, and Negotiating Status 

~ 1 . Condi t i  ons Precedent 

a. The project  agreement will contain the standard 
conditions precedent, including legal opinions and specimen signatures. 

b. The project agreement wi l l  provide t h a t  prior t o  
disbursement of any funds, AID will have entered in to  a contract ,  
sa t i s fac tory  t o  the cooperating country, w i t h  a US supervisory engineer- 
ing firm f o r  performing f ina l  engineering design tasks.  

2. Covenants 

a. Donor Coordination 

The cooperating country w i l  T covenant tha t  i t  w i  11 ca l l  f o r  quarter ly  
consultation meetings w i t h  a l l  donors i n  the Southern Region engaged i n  
road improvement works, t o  d i  scuss col 1 ect ivel  y matters o f  mutual 
in teres t .  

~ 3. Negotiating Status 

T h i s  project  paper , and specif ical ly  t h e  conditions and covenants out- 
lined above, have been discussed i n  general terms w i t h  the Southern 
Regional Government and the Government o f  Sudan. Both governments a r e  
i n  agreement as  t o  t h e  scope of the project and the requirements imposed 
on them by t h e  above conditions and covenants. Negotiations, chaired by 
t h e  Ministry of Planning i n  cooperation w i t h  the Southern Regional 
Ministry of Public Works, Transportation and Communications, will b e  
conducted upon project  approval. 


