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I .  INTRODUCTION AND SUMMARY 

BACKGROUND 

The White Nile R i v e r  i s  n a v i g a b l e  from Khartoum t o  Juba  and has  h i s t o r i c a l l y  

s e r v e d  a s  a  t r a n s p o r t a t i o n  a r t e r y  from t h e  r a f l r o a d  t e r m i n u s  a t  Kosti 
u p r i v e r  t o  J u b a ,  a  d i s t a n c e  o f  o v e r  1,400 km. T h i s  s y s t e n  has provided 
t r a n s p o r t  of a g r i c u l t u r a l ,  pe t ro leum and gen2ra l  c a r g o  f o r  t h e  s o u t h  and is 

e s p e c i a l l y  i m p o r t a n t  when t h e  r a i n y  season  d i s r u p t s  t h e  o n l y  a l t e r n a t i v e  

mode, t r u c k  t r a n s p o r t  o v e r  semi-improved roads .  

The Government of Sudan (G.O.S.) r e c e n t l y  a c q u i r e d  a  new f l e e t  o f  t u g s  and 

b a r g e s  i n  a n t i c i p a t i o n  t h a t  t h e r e  would b e  an improvement i n  r i v e r  

t r a n s p o r t a t i o n .  However, h igh  c o s t s  and poor  performance o f  t h e  

government-backed R i v e r  T r a n s p o r t  C o r p o r a t i o n  (RTC) ; poor  c o n d i t i o n s  of t h e  

p o r t s  and some s h a l l o w  r i v e r  c h a n n e l s  seem t o  be  r e t a r d i n g  t h e  s y s t e m ' s  

s u p p o r t  of development p o t e n t i a l s  i n  the sou th .  

The G.O.S., USAID and o t h e r  f u n d i n g  s o u r c e s  a r e  i n t e r e s t e d  i n  a c h i e v i n g  t h e  

economic b e n e f i t s  i n h e r e n t  i n  improved r i v e r  t r a n s p o r t .  To t h a t  end ,  t h e  

G.O.S. has  c a l l e d  f o r  p r i v a t i z a t i o n  of r i v e r  t v a n s p o r t  a c t i v i t i e s ,  c r e a t i o n  

o f  a  Department o f  I n l a n d  Nav iga t ion  i n  t h e  M i n i s t r y  o f  T r a n s p o r t a t i o n  and 

s u g g e s t e d  improvements t o  t h e  o v e r a l l  s y s t e n .  

OBJECT 

In  s u p p o r t  of t h e s e  g o a l s ,  USAID commissioned t h i s  8-week p r o j e c t  t o  
c o n f i r m ,  supplement  and s y n t h e s i z e  t h e  l a r g e  volume o f  d a t a ,  i n f o r m a t i o n  and 

r e g u l a t i o n s  a p p l y i n g  t o  improving,  p r i v a t i z i n g  and a d m i r , i s t e r i n g  t h e  r i v e r  

sys tem.  

SCOPE OF PROJECT 

The P r o j e c t  Team o f  two e n g i n e e r s ,  an e c o n m i s t  and a r i v e r  t r a n s p o r t a t i o n  

s p e c i a l i s t  were  assembled t o  examine p h y s i c a l ,  o p e r a t i o n a l ,  f i n a n c i a l  and 

a d m i n i s t r a t i v e  c o n s t r a i n t s  t o  improving t h e  system. To accompl ish  t h i s ,  t h e  



team examined t h e  r i v e r  and t he  p o r t s ,  i n c l u d i n g  a  s i t e  i n s p e c t i o n  t r i p  from 

Juba t o  K o s t i ,  rev iewed p rev ious  s t u d i e s  and i n t e r v i e w e d  p u b l i c  s e c t o r  and 

p r i v a t e  s e c t o r  r e s p o n s i b i l i t i e s .  

T h i s  r e p o r t  documents t h e  f i n d i n g s  o f  t h e  Team. It c o n t a i n s  t h e  

i d e n t i f i c a t i o n  and p r e - f e a s i b i l i t y  a n a l y s i s  of p r o j e c t s  f o r  p h y s i c a l  

improvement of t h e  r i v e r  and t h e  p o r t s .  I t  documents t h e  b e n e f i t s  of system 

p r i v a t i z a t i o n  and suggests a  p u b l i c  s e c t o r  a d m i n i s t r a t i v e  s t r u c t u r e  

a p p r o p r i a t e  t o  t h e  p resen t  and f u t u r e  s c a l e  of t h e  system. 

The f i n d i n g s  a r e  r e p o r t e d  i n  Chapter I ;  sho r t - t e rm  and longer - te rm 

recommendations a r e  presented i n  Chapter 11; and t h e  f u l l  r e p o r t  i s  

con ta i ned  i n  Chapters I 1 1  through V I I I  arid t h e  Appendices. The scope of 

work i s  i n c l u d e d  as Appendix 7. 

SUMMARY OF FINDINGS 

The ma jo r  f i n d i n g s  of t h a  P r o j x t  Team a r e  l i s t e d  below i n  t h e  o rde r  t hey  

appear i n  t h e  Techn ica l  Report ,  Chapteras I 1 1  th rough  V I I .  Conclusions and 

p r o j e c t  recommendations appear i n  Chapter 11. 

THE RIVER 

The r i v e r  i s  nav igab le  by e x i s t i n g  r i v e r  c r a f t  f rom K o s t i  t o  Juba 

d u r i n g  h igh-wate r  pe r i ods .  F i v e  sha l low a rezs  i n  t h e  l a s t  70 km 

p reven t  access t o  Juba d u r i n g  low wate r  seasoc. 

Steep r i v e r  g r a d i e n t s  i n  t h e  40 kin Mongal la t o  Juba reach r e s u l t  i n  

bank e ros ion ,  sediment t r a n s p o r t  and channel i n s t a b i l i t y .  I n  t u r n ,  

t h i s  has cveated sha l low areas which a r e  l i k e l y  t o  r e c u r  i f  t h e  

channel i s  dredged f o r  low-water opera t ion .  

The J o n g l e i  Canal i s  u n l i k e l y  t o  h i n d e r  n a v i g a t i o n  on t h e  reach o f  

t h e  Bahr E l  Jcbe l  bypassed by t h e  canal .  However, t h e  canal  i s  

g o i n g  t o  l e a d  t o  r i v e r  t r a f f i c  and n a v i g a t i o n a l  d i f f i c u l t i e s  n o t  

e x i s t i n g  O i l  t h e  p resen t  system. 



implementation. This includes 

a r e a s  and an a e r i a l  photograph 

t ake  No t o  Juba. 

o  An ex tens ive  navigat ion a i d s  system i s  not economical?y j u s t i f i e d  a t  

t h i s  time. A low c o s t  but  funct ional  a l t e r n a t i v e  i s  recommended f o r  

simple range markers a t  any dredged 

mosaic f o r  the r i v e r  reaches from 

T H E  POETS 

o Exis t ing  por t  f a c i l i t i e s  a r e  o l d ,  poorly maintained and 

i n e f f i c i e n t l y  operated.  Clear ing the  wa te r f ron t ,  tu rn ing  warehouses 

i n t o  t r a n s i t  sheds,  secur ing  the  p o r t ,  r e s t r i c t i n g  the  publ ic  2nd 

making minor r e p a i r s  should precede any f u r t h e r  investment. 

o  Economic develapment of the  r i v e r  system w i l l  r equ i re  f a c i l i t y  

improvements a t  Renk, Juba and Mongal 1 a .  ~ d d i  t i o n a i l y  some del ayed 

maintenance work should be accomplished a t  t h e  o t h e r  primary 

c l a s s i f i e d  por t s .  

o  Exist ing labor- in tens ive  cargo handling methods a r e  appropr i a t e  f o r  

t h e  cargo and the  country.  Modest investments w i l l  provide some 

"heavy l i f t "  c a p a b i l i t y  allowing discharge of heavier  loads in  the 

south.  

o  Covered s to rage  i s  required t o  p r o t e c t  pe r i shab le  cargo. Af ter  

f i r s t  i nves t iga t ing  t h e  a v a i l a b i l i t y  of e x i s t i n g  s to rage  f a c i l i t i e s ,  

i t  may be necessary f o r  a  governmental e n t i t y  t o  immediately bui ld  

warehouses near t h e  po r t s  of Bor, h n g a l l a  and Juba. 

IMPROVING RIVER TRANSPORTATION 

o Steep r i v e r  g rad ien t s  and dominant upstream cargo movements wi l l  

prevent t h e  system from achieving near- terc  economies assoc ia ted  

with r i v e r  t r anspor t  elsewhere i n  t he  world. 



o  P r i v a t i z a t i o n  o f  t h e  p r e s e r i t l y  adequate t u g  a n d  barge f l e e t  shows 

t h e  g r e a t e s t  promise f o r  ach iev i ng  b e t t e r  tug-barge u t i l i z a t i o n  and 

l o w e r  r a tes .  T h i s  s t e p  a l one  cou ld  ach ieve  annual sav ings of o v e r  

LS 4 m i l l i o n .  

o  A method t o  p u t  t h e  p resen t  f l e e t  i n t o  p r i v a t e  s e c t o r  o p e r a t i o n  on a  

c o m p e t i t i v e  b i d  r e n t a l  b a s i s  i s  suggested. The a l t e r n a t i v e s  o f  

f l e e t  d i v e s t i t u r e  o r  p r i v a t i z a t i o n  accompanied by ex tens i ve  

r e g u l a t i o n  a r e  l e s s  1  i k e l y  t o  accompl ish t h e  goa l s  o f  improved 

r i v e r  t r a n s p o r t  s e r v i c e  and l owe r  r a tes .  The f a c t  t h a t  f o u r  o r  f i v e  

f i rms  have i n i t i a t e d  r e c e n t  r i v e r  s e r v i c e s  r e f l e c t s  t h e  f i n a n c i a l  

a b i l i t y  o f  t h e  p r i v a t e  s e c t o r  t o  p a r t i c i p a t e  p r o d u c t i v e l y  i n  t h e  

system, and t h e  proposed r e n t a l  scheme min im izes  t h e  requ i rement  f o r  

p r i v a t e  s e c t o r  f i n a n c i n g .  

o  A1 t e r n a t i v e s  t o  c o m p e t i t i v e  l e a s i n g  were cons idered:  

- Met l e a s i n g  o f  RTC f l e e t  -- b u t  Chevron exper ience  shows t h i s  

d o e s n ' t  work. 

- S e l l i n g  t h a t  p a r t  c f  t h e  RTC f l e e t  dec la red  s u r p l u s  -- b u t  b i d d i n g  

would r e q u i r e  ma jo r  c a p i t a l  investments.  

- Retu rn  t h e  RTC t o  e a r l y  1960 's  e f f i c i e n c y  l e v e l s  -- appa ren t l y  n o t  

p o s s i b l e .  

ECONOMIC AND COMMODITY FLOW FORECASTS 

The l a c k  o f  r e l i a b l e ,  f r e q u e n t  t r a n s p o r t  t o  t h e  south i s  t h e  s i n g l e  

most s e r i o u s  impediment t o  b o t h  a g r i c u l t u r a l  p r o d u c t i o n  and 

marke t i ng  i~ t h e  south.  

Economic growth and commodity f l ow fo recas ts  f o r  southern p o r t s  a re  

based on a  recovery  t o  p r e - h o s t i l i t y  h ighs  p l u s  moderate growth. 

Forecas ts  f o r  t h e  n o r t h e r n  p o r t s  a re  based l a r g e l y  on a  moderate 

g rowth  i n  t r a f f i c  t o  and from t h e  southern p o r t s .  
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The l a r g e s t  absolu te  growth i s  f o r e c a s t  f o r  Kost i ,  Juba, Renk and 

Bor in t h a t  order .  Malakal, Mongalla and the smaller  secondary 

p o r t s  show only moderate growth. 

Juba i s ,  by f a r ,  t he  por t  w i t h  t he  g r e a t e s t  economic growth 

po ten t i a l  i n  i t s  expanding h in te r l and ,  Most o f  t h 2  growti! tonnage 

i s  f o r  marketing a g r i c u l t u r a l  commodities. 

FEASIBILITY AXD RANKING 

P r i v a t i z a t i o n  of the  e x i s t i n g  f l e e t  provides t h e  g r e a t e s t  potent ia l  

b e n e f i t s  versus associa ted  c o s t s .  I n i t i a l  annual benef i t  of LS 

4,000,000 + exceed annual c o s t s  of LS 360,000 by a  f a c t o r  of more 

than 10. In f a c t ,  t he  l a r g e s t  p a r t  of the  program b e n e f i t s  a r e  

i f  p r i v a t i z a t i o n  does not succeed, 

can be j u s t i f i e d .  The l a r g e s t  

11 be the  economy and t h e  people i n  

p r i v i t i z a t i o n  benef i t s .  Thus, 

few of the  c a p i t a l  improvements 

b e n e f i c i a r i e s  of the  program wi 

the  s o u t h .  

Navigation from Mongalla t o  Juba a t  h i g h  water w i t h  overland 

t r anspor ta t ion  during the dry season appears to  be most economic of 
any of the  a l t e r n a t i v e s  considered. Recurrent dredging of t h 2  

Mongalla-Juba reach f o r  year  around access  i s  t h e  l e a s t  a t t r a c t i v e  

a1 t e r n a t i v e .  

To assure  the  benef i t s  of p r i v a t i z a t i o n ,  a  s e r i e s  of inves tnents  a r e  

recommended. These include por t  investments a t  Renk, Mongalla and 

Juba- and channel dredging a t  two loca t ions  downstream of Nongalla. 

Also, adequate warehousing near the  por ts  i s  necessary. I d e a l l y ,  i f  

s torage  c a p a c i t i e s  a r e  s u f f i c i e n t  f o r  surges in  demand thereby 

negating the  unof f i c i a l  market system, the re  would be annual savings 

' n  excess of LS 1,000,800. 

1- 5 
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ADPII NISTERI NG THE INLAND MATERGIAY SYSTEM 

0 Organizational and managerial changes w i l l  r e su l t  in f a r  more 

benefits  t h a n  will investments in physical f a c i l i t i e s .  However, 

present and anticipated levels  of r iver  t r a f f i c  and cargo volumes do 

n o t  warrant an extenzive administrative, managerial o r  regulatory 

s t ructure .  In f a c t ,  establishment of such a s t ruc ture  could negate 

most of a l l  of the benzfits of privatization.  

o A small s t a f f  in the Ministry of Transportation (ass i s ted  

periodically by outside experts)  could guide development of the 

system and provide the minor regulatory requirements f o r  vessels and 

operating personnel. 

o Some public sector investments in ports and channels may not be 

d i rec t ly  recoverable via user fees in the early years but could be 

recovered over the long te rn  i f  the system develops as planned. No 
new user fees are  recommended a t  the outset  of pr ivat izat ion,  nor 

a re  r a t e  increases warranted under privatization.  Waterway fees 

should be charged only in the context of fees f o r  a l l  other 

transport  mgdes, a n d  when collected,  should be returned t o  the 

agency responsible f o r  modal development and maintenance. 



1 I .  CONCLUSIOi4S AND RECOM~~EFIJATI~~NS 

CONCLUSIONS 

A 20-year implementation plan of s h o r t  term and long term r i v e r  syctem 

improvements i  s spec i f i ed .  This program i s  desigaed t o  support  market access  

requ'rements f o r  current and po ten t i a l  a g r i c u l t u r a l  a c t i v i t i e s  t h a t  a r e  

dependent on impr ~ v e d  r i v e r  t r a n s p o r t .  

The recommended improvements cover a  range of organiza t ional  and 

admin i s t r a t ive  a c t i o n s  a s  well a s  f o r  f a c i l i t y  cons t ruc t ion .  They include 

p r i v a t i z i n g  the  RTC f l e e t ;  r i v e r  adminis t ra t ion;  r i v e r  dredying; 

navigat ional  a i d s  and por t  developmnts.  

Present  worths ( a t  10%) of c o s t s  and b e n e f i t s  and the  i n t e r n a l  r a t e  of 

return f o r  c a p i t a l  irnprovemnts a re :  

Present  worth of henefi  ts = LS 34,608,000 

Present  worth of c o s t s  = LS 26,600,000 

Net of b e n e f i t s  & c o s t s  = LS 8,000,000 

In terqa l  r a t e  of r e tu rn  - - 24.9% 

Factors  t o  which the  f e a s i  b i l  i  t y  analyses a r e  p a r t s c u l a r l y  sens i  t i v e  include:  

o Type of p r i v a t i z a t i o n ;  

implementation and 

t r a n s i t i o n  peridd 

o Disposi t ion of cu r ren t  

RTC empl oyme n t 

o Imp1 ement improvements 

( p r i v a t i z a t i o n  o r  o t h e r )  w i t h  

extreme c a r e  t o  avoid negating 

po ten t i a l  b e n e f i t s / f e a s i b i l  i t y  

o Employ excess of  those needed 

f o r  recommended cargo operz t ions  

in  a  sore ly  needed and v a s t l y  

expanded r i v e r  passenger s e r v i c e  

11-1 
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o A l  location of program o Do n o t  i n i t i a t e  a program of 
costs i~ the form of cost ~ l l o c a t i o r s  from a single- 

users fees mode viewpoint 

o Over regulation o Avoid lengthy, time consuming 

regulations 

RECOf.?MENDED SHORT TERh IN' "~VEICNTS " .  

All components of the river transport system were investigated on-site or  

t h r o u g h  p.ersona1 contacts and technical reports. Present component and 

system capacit ies were then compared with present t r a f f i c  volumes plus 

1 a teni  (presently unsatisfied) transport needs. 

The comparison of (1) present and la tent  needs with ( 2 )  present capacities 

resul ted in the identification of needed short-term improvements. These 

improvements, which are physical, operational and organizatioml in nature, 

are  p r e s a t e d  in the following pages on a  project by project basis. 

Included in each project are: locationa7/descriptive maps, descriptions and 

costs for  irnprovcments; project relationships; and environmental 

considerations. Together these projects contribute to  a  system capacity 

tha t  can meet short-term requirements to  support needed agricultural 

devel oprsent a;id marketing ac t iv i t i e s  through: 

o  Major transport cost reductions and  service improvements, 

a t  current ra tes ,  t h a t  remove impediments to  growth  i n  the south 

o Minimizing foreign exchange requirewents and providing a rnxhanisrn 

for  ensuring timely repayment of RTC debts for  the new f l e e t  

o Minimizing financial requirements for  private sector participation 

i n  r iver  transport 

o Minimizing destructive unofficial market pricing i n  the south. 
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PRIORITY RPNK 

DESCRIPTION 3F 

PROJECT: PRIVATIZATION 

No. 1 

Within the MOT'S Department of Inland 

River N~;igation establ i s h  a River Manage- 

ment Section; Vessel Regulation Sect im; 

and Port Development Seccion, the l a t t e r  

with a Central Staff and Field Staff  

including Port Zanagers and support a t  

the f ive  Pritnary Ports (Kosti , Renk, 

Malakal , Bor and Mongal la/Juba). 

ESTIMATED COSTS 

~ TECHNICAL ASSISTANCE Provide assistance t o  the MOT i n  organi- 
zing the Department of Inland River 

Navigation three new sections, estdblishing 

job descriptions, operational and management 

procedures and help t ra in  the selected 

personnel. . 

E N V  IRONMENTAL Not appl i ca bl e 

CONSIDERATIONS 



KILOMETERS - . 
5 0 5 10 

PROJECT: DREDGlNG - BOR TO MONGALLA 



PROJECT: 

PRIORITY RANK 

DESCRIPTION OF 

IMPROVEMENTS 

ESTIMATED COSTS 

TECHNICAL ASSISTANCE 

RELATION TO OTHER 

PROJECTS 

ENVIRONMENTAL 

CONSIDERATIONS 

DREDGING - BOR TO MONGALLA 

No. 2 

Dredge approximately 68,000 cub ic  meters 

a t  two l o c a t i o n s  between Bor and Mongalla: 

Kohr Simsima a t  km 1387 and Terakeka a t  km 

1378. 

Minimum depth s h a l l  be 2.2 meters a t  low 

water. Provide app rop r ia te  nav iga t i on  a i d s  a t  

s i t e s  once work complete. F l y  and prepare 

a e r i a l  photo book - Lake No t o  Juba. 

LS 1,704,000 f i r s t  year  p l u s  LS 852,000 

every o t h e r  yea r  (dredging)  

LS 371,000 a e r i a l  photo book 

Preparat ion of c o n s t r u c t i o n  documents, 

p re  and post  dredge surveys, cons t ruc t i on  

inspec t ion ,  and mon i to r i ng  system. 

Work i s  necessary t o  a l l o w  heavy loaded 

barges year  a r o m d  access t o  Mongal l a .  

Bottom sediments w i l l  be d i s tu rbed  a t  

t he  'dredge s i t e -  and l and  x g e t a t i o n  covered a t  

the  d isposal  s i t e .  Both w i l l  recover and new 

b i o t a  establ ished.  





PROJECT: PORT OF JUBA 

PRIORITY RANK 

TONNAGE 

UNIT BERTHS NEEDED 

DESCRIPTION OF 

IMPROVEMENTS 

No. 3 

Clear  the  water f ront ;  dredge t h e  por t  and 

channel the r i v e r ;  c o n s t r u c t  an 80 meter 
quay; bui ld  a s h o r t  v e r t i c a l  wall and e r e c t  a 

s t i f f - l e g  crane;  and grade ,  place l a t e r i t e ,  

l i g h t  and secure  aproximately 3 feddans of  

back1 and. 

ESTIMATED COSTS LS 4,500,000 i n  1985 p lus  LS 240,000 every t e n  

yea r s  f o r  replacing l a t e r i t e ,  fenc ing ,  

1 ight ing  and crane r e p a i r s .  LS 1,400,000 each 

f o r  2nd and 3rd ber ths .  

TECHNICAL ASSISTANCE Train personnel on proper po r t  management 

and opera t ions ,  prepare cons t ruc t ion  

documents, a s s i s t  i n  c o n t r a c t  admin i s t r a t ion ,  

and i n i t i a t e  f a c i  1 i t y  maintenance program. 

RELATION TO OTHER Improvements a t  Juba a r e  c l o s e l y  r e l a t e d  t o  

PROJECTS those a t  Mongaila f o r  dry weather ope ra t ions .  

They must be planncd toge the r .  Fur ther ,  

improvements a t  Juba a r e  cont ingent  on t h e  

following road improvements: Juba-Mongalla, 

Juba-Kenya , and Juba -Yambio. 

ENVIRONMENTAL Land vegetat ion d is turbed  a t  new be r th  but  

C3NSIDERATIONS improvements ccmpatible with ad jacent  

f a c i l i t i e s .  Dredging and channel iza t ion  w i l l  

a1 ter  regime. 



PROJECT: PORT OF RENK 



PRIORITY RANK 

TONNAGE 

UNIT BERTHS NEEDED 

DESCRIPTION OF 

IMPROVEMENTS 

ESTIMATED COSTS 

RELATION TO OTHER 

PROJECTS 

PROJECT: PORT OF RENK 

No. 4 

TECHNICAL ASSISTANCE 

ENVIRONMENTAL 

CONSIDERATIONS 

Dredge and fill approximate 63,000 cub i c  

meters,  c o n s t r u c t  an 80 meter  sheet  p i l e  

b e r t h ,  p r o v i d e  l a t e r i  t e ,  l i g h t e d  and secure 

back:ands and new a d m i n i s t r a t i v e  o f f i c e s  

w i t h i n  t he  p o r t  area.  

LS 3,100,000 p l u s  LS 240,000 every  t e n  y e a r s  

t o  r ep lace  l a t e r i t e ,  f e n c i n g  and 1  i g h t i n g .  

P rov ide  c o n s t r u c t i o n  documents and c o n t r a c t  

a d m i n i s t r a t i o n .  A s s i s t  i n  e s t a b l i s h i n g  

e f f i c i e n t  p o r t  o p e r a t i o n a l  procedures. 

The th roughpu t  tonnage i s  c l o s e l y  l i n k e d  

(1) t o  Juba and f o recas t s  f o r  s e l f - s u f f i c i e n c y  

i n  t h e  south,  and ( 2 )  t o  t h e  cap tu re  by t r u c k  

t r a n s p o r t  of north-bound expo r t s  from Renk's 

h i n t e r l a n d .  If t h e  sou th  does n o t  become 

s e l f - s u f f i c i e n t  o r  i f  north-bound expo r t s  do 

n o t  move by t r u c k ,  t h e  P o r t  o f  Renk w i l l  

handle  much h i g h e r  tonnanes than  those  shown 

above. 

Dredging and f i l l i n g  w i l l  d i s t u r b  t h e  mar ine  

b i o t a .  

I I- 10 





PROJECT: PORT OF HONGALLA 

PRIORITY RANK No. 5 

TONNAGE 81/82 - 1990 - 2000 

3,400 10,000 15,000 

UNIT BERTHS NEEDED 1 1 1 

DESCRIPTION OF U n i t  b e r t h  needed i n  1985 t o  support  . 
IMPROVEMENTS leas t - cos t  system (See Chapter V I I ) .  

I f  Mongalla i s  the  d ry  season p o r t  f o r  t h e  

south: c l e a r  the backland; cons t ruc t  a u n i t  

b e r t h  80 meters i n  l e n g t h  and a v e r t i c a l  w a l l  

w i t h  associated s t i f f - l e g  crane; and add a 

l a t e r i t e  surfaced, l i g h t e d  and secure hackland 

area w i t h  p o r t  a d m i n i s t r a t i v e  o f f i c e .  T r a n s i t  

shed i s  needed b u t  w i l l  be prov ided by others.  

ESTIMATED COSTS LS 2,350,000 p lus LS 240;000 every t e n  years 

t o  replace l a t e r i  te ,  f enc ing  and 1 i gh t i ng .  

TECHNICAL ASSISTANCE Prepare cons t ruc t i on  documents and a s s i s t  

i n  con t rac t  admin i s t ra t i on .  Set up p o r t  

management operat ions, and maintenance 

procedures. 

RELATION TO OTHER Improvements a t  Mongal 1 a t i g h t l y  re1 ated t o  

PROJECTS those a t  Juba. They must be planned together .  

Fur ther ,  improvements a t  Mongal l a  a re  

cont ingent  on the  maintenance o f  a good grave l  

road t o  Juba. 

ENVIRONMENTAL 

CONSIDERATIONS 

Some t rees  and vegeta t ion  destroyed. 





PRIORITY RANK 

DESCRIPTION OF 

IMPROVEMENTS 

ESTIMATED COSTS 

TECHNICAL ASSISTANCE 

RELATION TO OTHER 

PROJECTS 

ENVIRONMENTAL 
CONSIDERATIONS 

PROJECT: SYSTEM IMPROVEMENTS 

No. 6 

At Kosti clear the waterfront; at Malakal 

move the barge, repair the bulkhead and remove 

submerged obstacles; and at Bor dress the bulkhead 

slope, place new bollards, and remove water 

obstructions. Insure a workable radio communication 
system between the five Primary 

Ports and the tug fleet. 

LS 500,000 plus LS 10,000 yearly communication 

maintenance. 

'Provide guidance in best use of funds including 

selecting and maintaining proper communication 
network. Set up a facilities maintenance program. 

These improvements are essential to ensure 
efficient system-wide operations, and to capture 

the full benefits of privatization. 

Slight disturbance of water/land 
with quick return to equilibrium. 



RECOf.1MENDED LONG TERM IMPROVEMENTS 

Mid t o  long term improvements are  ident i f ied in the  cap i ta l  improvement 

program of Table 11-1. These improvements are i n  support of the  economic 

and commodity flow forecasts  and coordinated with the shor t  term 

improvements discussed above. 

All of the mid t o  longer term improvements are capi ta l  improvements f o r  

f a c i l i t i e s  t o  replace worn out s t ruc tures  o r  t o  support growing port 

throughputs. As shown i n  Table 11-1, ports  t o  be fu r the r  improved over the 

20-year project  period are:  

Port - Additional 80 Meter U n i t  Berths 

Kos t i  3 t o  4 

Ju ba 2 

MaTakal 1 

Bor 1 

As with any capi ta l  improvement program, t h i s  forecast  should be updated 

every two t o  four years.  

IMPLEMENTATION 

The implementation schedule i s  based on the suggested items of work and 

t h e i r  in te r re la t ionsh ip  t o  design and construction scheduling, and assumes 

an " e a r l i e s t  p ~ s s i b l e "  s t a r t .  Actually the schedule must be tempered w i t h  

donor funding programs and po l i t i ca l  consideration of the  host country. 

SCHEDULING OF CONSTRUCTION WORKS 

Ideally from the Sudd southward the construction work should be performed i n  

the dry season, which i s  from approximately November 1 through May 1 w i t h  
the  r i ve r  stages being t h e  lowest from mid February through mid April. 



Though 

b e t t e r  

c o n t r o  

s h o u l d  

i t  i s  n o t  a b s o l u t e l y  n e c e s s a r y ,  d r e d g i n g  and w a t e r f r o n t  work would b2 

performed d u r i n g  the low r i v e r  s t a g e s  f o r  the p u r p o s e s  o f  q u a l i t y  

1 .  The P h ~ t o  book i n  o r d e r  t o  be u s e f u l  f o r  t h e  1985 low r i v e r  s t a g e s  

b e  flown between February  and P.pri1 o f  1984 and t h i s  i s  shown on t h e  

implementa t ion  s c h e d u l e .  The d redg ing  p l a n t  f o r  t h e  Bor t o  Mongalla Channel 

s h o u l d  be  rnobil i z e d  i n  the l a s t  q u a r t e r  o f  1984 and be accompl ished d u r i n g  

t h e  f i r s t  q u a r t e r  of 1985. 

The p o r t  improvements t o  Juba and Mongalla shou ld  s t a r t  i n  t h e  f i r s t  

of 1985,  w i t h  an e s t i m a t e d  9 months c o n s t r u c t i o n  s c h e d u l e .  The f i n c  

l a t e r i t e  s u r f a c i n g  s h o u l d  be done a t  t h e  beg inn ing  o f  t h e  d r y  season  

make t h i s  s c h e d u l e ,  t h e  c o n s t r u c t i o n  documents shou ld  be f i n i s h e d  by 

o f  t h e  t h i r d  q u a r t e r ,  1984. 

q u a r t e r  

1 

. To 
t h e  end 

Renk h a s  a l o n g e r  d r y  season  t h a n  t h e  s o u t h e r n  p o r t s ,  l o w e r  w a t e r  s t a g e s  a 

l i t t l e  b i t  l a t e r  and t h e r e f o r e ,  c o n s t r u c t i o n  cou ld  s t a r t  i n  t h e  second 

q u a r t e r  o f  1985. 

System improvements t o  t h e  o t h e r  primary p o r t s  shou ld  be t i e d  i n  w i t h  t h e  

ma jo r  d r e d g i n g  a n d / o r  p o r t  i ~ p r o v e m e n t  p r o j e c t s .  

CONSTRUCTION PACKAGES 

C o n s t r u c t i o n  work s o u t h  o f  t h e  Sudd cou ld  be under  one g e n e r a l  c o n s t r a c t o r  

which i n c l u d e s  t h e  d r e d g i n g  a s  we l l  a s  t h e  p o r t  improvements a t  Mongalla and 

Juba .  T h i s  would a l l o w  f o r  b e t t e r  u t i l i z a t i o n  of t h e  c o n t r a c t o r ' s  p l a n t  and 

pe r sonne l  and a l t h o u g h  t h e r e  i s  a p p r o x i n a t e l y  70 r i v e r  k i l o m e t e r s  between 

Terakaka and Juba  he can s e t  h i s  f o r c e s  up w i t h  t h e  main camp a t  Juba  a n d / o r  

Mongalla w i t h  sub  camps a t  t h e  o t h e r  p o r t  and d r e d g i n g  s i t e .  Assuming t h a t  

h e  m o b i l i z e s  h i s  w a t e r  equipment i n  t h e  Kosti  a r e a  and moves s o u t h ,  t h e n  

maintenance  work on t h e  sys tem a t  Malakal and Bor c o u l d  be accompl ished on 

t h e  way t o  E q u a t o r i a l  P rov ince  and t i e d  w i t h  the  K\~s+i maintenance  work. 



SCHEDULING OF TECHNICAL ASSISTANCE AND CONSTRUCTION DOCUMENTS 

To assist in privatization and setting up sections in the Ministry of 

Transportation's Department o f  Inland Navigation, technical assistance 

should cormenre as soon as possible in 1984 and is shown on the 

implementation schedule as starting in April in 1984. Additionally the 

preparation of the contract documents for the in~provements should start soon 

so as to have some construction work occur during the low river stages of 
early 1985. 



Table I i - 1  
PROPOSED CAP1 TAL IMPROVEMENT PROGRAM 

SHOR' TERM IMPROVEMENTS - --- -. 
1985 

Foreign Local 
Ewchanqe Currency 

LONGERM 1MPROVEKENTS 
1990 2000 

Foreign Loca i Foreign Local 
Exchange Cut rency Exchange Currency 

2. DREDGING PLUS 
PHOTO BOOK 1,800,000 215,000 PIUS 852,003 every o the r  year 

3. JiJBA PORT 1st U n i t  Ber th  & Crane 
3,200,000 1 ,3OO,OOO 

(p lus  240.000 every 10 years) 

I .  MONGALLA PORT Unl: Berth 8 Crane 
1.700 ,000 650,000 

(p lus  240,000 every 10 years) 

i .  RENK PORT U n i t  Berth R Off ice 
c",800,000 300,000 

(p lus  24@,OOO every 10 years) 

hOR PORT Clean up New Bol lards, Dress Slope 
1 50,OOO 

. MALAWL PORT Clean up New Rol lards, Cress Slope 
150,000 

. K05'11 PORT Clean Up 
75.000 

. SYSTEM IMPROVEMENTS 125,000 j+10,000 every year) 

2nd Ihi t Berth 3rd U n i t  Berth 
1,000,000 400, 000 1,000,000 400,000 

(p lus  240,000 every i O  years) (pli ,s  240.000 every 10 years) 

U n i t  Berth 
1,900,000 300,000 

(p lus  240,000 every 10 years) 

U n i t  Berth 
2,030,300 400,000 

(p lus  240,000 every 10 years) 

Un i t  Berth U t l i t  Berth 
1 ,200,000 200,003 1,200,000 200,000 

(plc!  240,000 every 10 years) (p lus  240,000 e w r y  10 years)  

i T 6 2 5 , O o T  LS 3,260,000 - --. 
~ ~ 6 , 1 0 0 , 0 0 0  m , m  

~ t ? s  - runds are i n  1983 Sudanese Pounds 



IMPLEMENTATION SCHEDULE 
WHITE NILE RtVER TRANSPORT AGRICULTURE MARKETING PROJECT 

TECHNICAL ASSISTANCE 

PRIVATIZATION 

PHOTO BOOK - LAKE NO TO JUB 

DREDGING: BOR TO MONGALLA 

JUBA PORT IMPROVEMENTS 

MONGALLA PORT IMPROVEMENTS 

RENK PORT IMPROVEMENTS 

SYSTEM IMPROVEMENTS 

KOSTl ') 

MALAKAL 

BOR *) 

COMMUNICATIONS 

TOTAL aMCUlOES TECH kSSlS- 

NOTES: 
1) WlTH RENK CONTRACT 
) WlTH DREOOlNa CONTRACT 

L E G E N D  

0 - TA 6 CONWLTANT 8ERVCES 

CONbTRUCTlON COST8 ARE IN DECEMBER, 1989 
O A M € 8 E  POUNDS (EXCEPT TECHNICAL ASSISTANCE tssssl -~loo*ra&- 

18 IN U. 8. DOLLARS). 
-CONSTRUCTKW( 



111. THE R I V E R  

REVIEW OF THE RIVER SYSTEM 

CHANNEL CHARACTERISTICS 

The r i v e r  system from Juba t o  Kosti h a s  been described i n  several  e a r l i e r  

r epor t s .  The more recent  r epor t s  were wr i t t en  i n  regard t o  Jonglei  Canal 

cons t ruc t ion  and operat ion.  A summary of the  s t u d i e s  f a r  the Jonglei Canal, 
which consider  only the  r i v e r  system from Bor t o  Malakal , i s  given i n  - 
"Jongle i  Canal Projec t  Appraisal Study" by S i r  M. MacDonald and Par tners  

Limited (1983). Other repor ts  t h a t  provide an information base r e l a t i v e  t o  

r i v e r  t r a n s p o r t  a r e  the  U.S. Army Corps of Engineers Report (1980) and the  

"Study of River Transport i n  t h e  Sudan" funded by the  European Economic 

Community (EEC 1983). " 

These repor t s  a l l  separa te  the  r i v e r  i n t o  three  sepa ra te  reache's based on 

observed na tura l  channel c h a r a c t e r i s t i c s .  lie have fdund i t  useful. t o  

c l a s s i f y  individual  reaches of the  r i v e r  based on na tu ra l  channel s lope.  

O u r  a n a l y s i s  of the  s lopes and typica l  r i v e r  v e l s c i t i e s  f o r  the  Juba t o  

Kosti suggests  the  r i v e r  includes four  d i s t i n c t  r i v e r  reaches. Table 111.1 

summarizes the  s lope and ve loc i ty  condit ions t h a t  e x i s t ,  

,- 

We i d e n t i f y  the  r i v e r  cons i s t s  of the  following separ i i te  reaches: 

o Juba t o  Mongal l a  , 

o Mongalla t o  Bor - 

o 6or t o  Lake No 

o Lake No t o  Kosti 

111-1 



Table 111.1 

TYPICAL CHANNEL SLOPE AND VELOCITY FOR T H E  WHITE 

From - To 

Juba-Mongalla 

Mongal 1 a-Bor 

Bor-Shambe 

Shambe-Lake No 

Lake No-Sobat River 

Sobat-River-Melut 

Melut-Kssti 

NILE FROM JUBA TO KOSTI 

Elevation Drop Distance 

m ( k d  

Source: Ogden Beernan and Associates 

Juba t o  Mongalla (km 1448 t o  km 1408) 

Slope Vel oci ty  

(m/s 

The waterway from Juba 

km of the  Bahr El Jebel 

channel i s  incised in to  

and s teep banks. The r 

chann2ls and occasional 

t o  Mongalla includes 9 km of the Juba Channel and 31 

. Along t h i s  po r t i on  of the r i v e r  val ley ,  the 

the plain w i t h  a u-shape form t h a t  has a f l a t  bottom 

tiver meanders and frequently has two d i s t i n c t  

small e r  secondary channel s. 

Typical slope of the r i ve r  downstream from Juba i s  0.00031, w i t h  an average 

veloci ty  of 1.4 meters/second. Samples of t h 2  bed surface reveal typ ica l ly  

coarse sands with occasional f i ne  gravels.  Refer to  the  "Study of River 

Transport i n  Sudan" (From E E C ,  1983). 

The sediment bed load and channel slope exhibi ts  cha rac t e r i s t i c s  of an 

a1 luvial  r i ve r  where ac t ive  bed load movement occurs during moderate t o  
high r i v e r  discharge. I n  a l luv ia l  r i v e r s ,  t he  thalweg (deeper  thread) of 

r i v e r  will e x i s t  along the  outer  bank of 2 bend and  shallow p o i n t  bars occur 

i m e d i a t e l y  do~nstream of the bend along the inner bank. 





Mongalla t o  Bor (krn 1408 t o  1281) 

The Bahr El Jebel i n  t h i s  reach e x h i b i t s  s i m i l a r  channel c h a r a c t e r i s t i c s  a s  

was found immediately upstream. Steep c u t  banks a r e  not iceably  fewer 

downstream of a to r tu rous  dual channel area known a s  Kohr Sirnsima. 

According t o  sediment cores  a c l ay  l a y e r  e x i s t s  a s  a subsoi l  throughout t h i s  

region of t h e  Sudan (MacDonald, 1983). The r i v e r  has apparent ly scoured this 

bed subsoi l  and can now be considered t o  behave a s  an a l l u v i a l  r i v e r  with 

gradual channel migration and sediment t r anspor t .  

The channel s lope  from Mongalla t o  Bor averages 0.00013, o r  approximately 

40% of the previous reach. Typical channel v e l o c i t i e s  a r e  0.9 mjs. Bedload 

samples a r e  analyzed t o  be medium t o  coarse sands. 

Bor t o  Lake No (km 1281 t o  krn 658) 

The r i v e r  from Bor t o  Lake No i s  ca l l ed  the  Bahr El Jebe l ,  but i t  i s  a l s o  

known a s  the  g r e a t  swamp region,  the Sudd. The Sudd comprises a f l a t  p l a in  

with an average s lope of .000054. (The Jonglei Canal w i l l  bypass the  Sudd 

r e s u l t i n g  in a steepening of s lope  t o  around 0.00810 along the canal 

proper.  ) 

The Sudd region c o n s i s t s  of a succ2ssion of  shallow basins i n t o  which water 

s p i l l s  from mul t ip le  low flow channels during times of high flow. These 

basins tend t o  l i e  below the  a l l u v i a l  banks of t h e  low flow channels,  but 

a r e  connected back t o  t h e  same low flow channels a t  t he  downstream end of 

t h e  bas ins .  

The low flow channels a r e  mul t ip le  and extreme meandering i s  cormon. Cross 
sec t ions  tend t o  be of uniform d e p t h  and bed sediments vary frorc medium 

sands a t  l imi ted  loca t ions  t o  f i n e  s i l t s  and c l ays  which predominate. 

Upland a r e a s  i n  t h i s  reach a r e  pr imari ly covered w i t h  wetland vegetat ion of 

papyrus and hyacinth. 



Lake No t o  Kosti ( k m  658 t o  km 0) 

The r ive r  downstream of the swamp regions of the Sudd return t o  a n  a l luvial  

r iver  system. The r iver  channel varies from a wide u-shaped single channel 

w i t h  gently meandering curves t o  a braided, multiple channel with several 

is lands.  The braided channel reaches are  somewhat shallower than the single 

channel reaches. A typical channel slope of 0.000017 i s  present. 

Bed sediments through th i s  reach 

rock occurs a t  and downstream of 

gravels are  a1 so reported in the 

RIVER HYDROLOGY 

Evaluation of navigation fo r  the 

are predominantly medium sands. Some bed 

El Jebelein, km 68. Deposits of medium 

downstream portion of t h i s  reach. 

White Nile requires ident i f icat ion of flood 

and water discharge and concurrent water surface elevations.  These values 

will provide the channel depths available f o r  navigation. 

Water Surface Elevations 

The c r i t e r i a  f o r  water surface elevations were developed by the consultant 

g roup  f o r  the "Study of the River Transport in the Sudan" (EEC, 1983). They 

ident i f ied t h a t  gage records were not complete because of the Civil Uar, so 

tha t  "some very interes t ing values ... were n o t  available" fo r  the analysis. 

Review of t h e i r  work and other records available indicate tha t  t h e i r  low 

water elevations are most appropriate f o r  the f e a s i b i l i t y  level analysis in 

t h i s  report.  

Minimum water surface elevations for  the Bahr El Jebel and White Nile between 

Bor and Malakal were derived from an unpublished report by Euroconsult fo r  

the Egypt-Sudan Permanent Joint  Technical Commission on Eile Rivers - Jonglei 

Canal (PJTC). This minimum elevation c r i t e r i a  was derived using a 

mathematical model of the river-canal systen. 
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A summary o f  l ow wate r  e l e v a t i o n s  f o r  se lec ted  s t a t i o n s  i s  p rov ided  i n  Tab le  

111.2. The t a b u l a r  r e s u l t s  o f  t h e  Euroconsul+ a n a l y s i s  f o r  Bor  t o  Malaka l  i s  

i n c l u d e d  i n  Appendix 1. 

Table  111.2 

MINIF.1UM WATER SURFACE ELEVATIONS AT SELECTED STATIONS 

FOR BAR EL JEBEL AND WHITE NILE, BEFORE JONGLEI CANAL 

Station 

Ju ba 
Mongal 1 a 

Bo r 

Shambe 

Lake No 

Sobat Mouth 

Ma1 aka1 508 385.17 

Sources: N i l e  Bas in  1973, PJTC 

Notes: 1) Ki jorneters  upstream f rom highway b r i d g e  a t  K o s t i .  

2 )  Based on Khartoum e l e v a t i o n  of 363.08 meters.  

R i v e r  D i  scharge 

Mean month ly  d ischarges a t  se lec ted  s i t e s  were d e r i v e d  f rom " N i l e  Water 

Study" 1979 as reproduced by " R i v e r  T ranspor t  Study i n  t h e  Sudan". 

(EEC. 1983). Th i s  t a b l e  i s  p rov ided  i n  Appendix 1. 

- 
!!AVIGATIOrJ IMPROVEMENTS 

The r i v e r  system f rom Juba t o  Kos t i  i s  a r e l a t i v e l y  s t a b l e  r i v e r  system i n  

t h a t  t h e  channel a l ignment  has chznged v e r y  l i t t l e  i n  t h e  pas t  severa l  

years .  Never the less,  t he  r i v e r  i s  s t i l l  a dynamic system w i t h  l o c a t i o n s  o f  

bank e r o s i o n  upstream and a c t i v e  sand bed l oad  movement upstream and 

downstream o f  t h e  Sudd. 



Channel shallow poin ts  do e x i s t  a t  several  l oca t ions  i n  the  system, w i t h  a 

primary concent ra t ion  in the  r i v e r  upstream of 30r t o  Juba Port .  The d r a f t  

of the  f l o a t i n g  equipment at tempting t o  se rv ice  the  r i v e r  po r t s  a t  t h i s  time 

i s  g r e a t e r  than the  na tura l  depths a t  t h e  shal lowest  l o c a t i o n s  during 

per iods  of seasonal low water. Correction of t h i s  problem c a n  be approached 

i n  severa l  ways. For purposes of t h i s  s tudy,  the  f o l l  owing methods wi l l  be 

considered:  

o Limit navigation t o  e x i s t i n g  depths by development of a r i v e r  d a t a  

base. 

o Provide necessary channel depths through an annual maintenance 

dredging program. 

o Develop deeper natural  channel s through a channel s t a b i l  i za t ion  

program. 

NAVIGATION CHANNEL CRITERIA 

Channels used f o r  navigdtion must be wider t h a n  t h 2  width of tow t o  allow 

f o r  l a t e r a l  movement, e f f e c t  of wind and cu r ren t  and turn ing  around bends. 

In a d d i t i o n ,  the  subsurface obs tac le s  such as a shallow bed o r  rock 

pinnacles  a r e  not v i s i b l e  t o  t h e  opera tor .  I n  an a t tempt  t o  allow a channel 

depth and width t h a t  i s  s a f e  f o r  navigat ion,  c e r t a i n  c r i t e r i a  f o r  channel 

requirements a r e  e s t ab l i shed .  These c r i t e r i a  m u s t  a l s o  cover inaccuracies  

of t h e  hydrographic surveys in measuring water depths a s  well a s  the  

d i f f i c u l t i e s  in vessel navigat ion.  

Channel Depths 

For channel des ign ,  a p u s h  tug  formation with fou r  s tandard 500 ton cargo 

barges wi l l  be used f o r  t h e  Juba t o  Kosti chann2l. Overall  dimensions of a 

two barge wide conf igura t ion  i s  19.0 meters. Range of d r a f t  t o  cargo 

tonnage i s  provided in  Table 111.3. During h i g h  w:er condi t ions of f u l l  



load of 5000 bags per barge could occur,  o r  500 tons.  Barge d r a f t  would be 

1.8 meters.  During low water ,  we have se lec ted  a  m i n i m u m  depth of 1 .2  

meters equiva lent  t o  t h e  pusher tug d r a f t  as  t h e  channel depth c r i t e r i a .  
This i s  equiva lent  t o  300 tons on t h e  cargo barge a s  shown below. 

Table 111.3 

DRAFT VERSUS LOAD FOR RTC CARGO BARGES 

Tons 

0 

100 

200 

300 

400 

580 

Draft  

0.3m 

0.6m 

0.9m 

1.2m 

1.5~1 

1.8m 

Source: River Transport Corporation (1983) 

Minimum channel depth design should a l s o  include 0.35 meters f o r  hul l  

c learance over rock pinnacles  o r  submerged debr i s .  In channel dredging, an 
add i t iona l  0.35 meters i s  allowed f o r  advanced maintenance and survey 

inaccuracy t o  a s su re  m i n i m u m  depths wi l l  remain u n t i l  t h e  next dredging 

event .  This t o t a l s  a  minimum channel depth f o r  pusher-tug passage a t  low 

water of 1.2 ( tug  d r a f t )  + 0.35 (hul l  c learance)  + 0.35 (survey accuracy)  = 

1.9 meters.  

When es t imat ing  ac tua l  dredging q u a n t i t i e s ,  t h e  c a p a b i l i t y  of a dredge t o  

excavate t o  a  n r a t  l i n e  e levat ion  i s  n o t  r e a l i s t i c .  In shallow water 

dredging of l e s s  than 3 t o  5 meters ,  allowznce of 0 .3  meters f o r  opera tor  

and equipment c a p a b i l i t y  i s  an accepted p rac t i ce .  This would w a n  a minimum 

t o t a l  depth f o r  the  dredge c u t  of 2 .2  meters t o  e s t a b l i s h  a 1.2m deep 

channel.  



Channel Width 

Width of the  channel f o r  safe nav iga t i on  can t y p i c a l l y  vary from a minimum 

vessel s ide  clearance of 1/4 t o  1/2 the  vessel width.  This  i s  d i c t a t e d  by 

t h e  vessel s i z e  and speed, wind and c u r r e n t  cond i t i ons  and alignment o f  t he  

channel. As an example, deep d r a f t  vessels w i t h  a beam wid th  o f  32 meters 

i n  the  Uni ted States w i l l  o f t e n  have a s i n g l e  d i r e c t i o n  channel bottom w id th  

f rom 60 meters t o  90 meters wide. Our experience suggests push-tug and 

barges 20 meters wide r e q u i r e  a s i n g l e  d i r e c t i o n  ch2nnel bottom wid th  o f  38 

t o  45 meters. 

For  t h e  purpose of dredging est imates, i t  i s  assumed t h a t  a  bottom wid th  of 

38 meters i s  adequate. This w i l l  a1 low one way t r a f f i c  over the dredged 

shoal area. Requirements f o r  a  two way channel through the  shal low areas i n  

the  s h o r t  term i s  no t  j u s t i f i e d ,  based on e x i s t i n g  r i v e r  t r a f f i c .  

Considerat ion f o r  two vessel lanes, o r  a two-way channel, would be poss ib le  

f o r  t h e  l ong  term if there  i s  increased vessel use o f  t h e  r i v e r .  

Dredged channel widths on curves need t o  be !qider t o  a l l o w  f o r  safe vessel 

maneuvering.. Observation of the  present operat ion procedure by the  Reis on 

t i g h t  channel curves i nd i ca tes  the  e f f e c t i v e  vessel w i d t h  can approach 70% 

of the  t o t a l  t u g  and barge length.  Overa l l  l eng th  of t h e  e x i s t i n g  barge 

tows i s  96.5 meters. A design bottom w id th  o f  70 meters w i l l  be used f o r  

severe bends i n  shal low channel reaches. 

These widths are bed excavat ion widths. The non-cohesive ma te r ia l s  o f  f i n e  

t o  coarse sand w i l l  have an angle of repose from I on 2 (1 v e r t i c a l  on 2 

h o r i z o n t a l )  t o  1 on 4. For purposes of dredge q u a n t i t y  estimates, a 1 on 3 

s ide  s lope w i l l  be appl ied,  

Hydrographic Surveys 

Completing surveys of channel depth and a1 ignnent i s  t h e  f i r s t  step i n  

developing a navigable waterway. Hydrographic surveys are  the  data base 

used t o  es tab l  i s h  water e leva t i on  gages,  nav iga t ion  - -25, con t ro l  l i n g  
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channel depths, channel a l ignment ,  d redg ing  and channel s t a b i l i z a t i o n  

measures. The importance f o r  channel surveys cannot be overemphasized. 

Developnent of a  c o n t i n u i n g  hydrographic  survey c a p a b i l i t y  i s  necessary f o r  

f u t u r e  development on t h e  r i v e r .  Fo r  t h e  purpose o f  p l ann ing  and ope ra t i ons  

on t h e  s h o r t  term, survey of channel depth and w i d t h  can h e l p  e s t a b l i s h  the  

a c t u a l  c a p a b i l i t y  o f  t r a n s p o r t  t o  t h e  southern p o r t s  w i t h o u t  a d d i t i o n a l  

c o n t r o l  measures. Passage of t h e  e x i s t i n g  f l e e t  over  sha l low bars  may be 
p o s s i b l e  f o r  a  g r e a t e r  t ime  per iod ,  w i t h  l e s s  r i s k  o f  damage, than i s  

p r e s e n t l y  be ing  r e a l  ized.  

As an example, c r i t e r i a  f o r  movement upstream o f  Mongalla cou ld  be based on 

t h e  r i v e r  gage read ing  e s t a b l i s h e d  a t  Mongalla. Continued movement o f  

tug-barge tows cou ld  then take  p lace  u n t i l  t h e  gage e l e v a t i o n  f a l l s  below an 

i d e n t i f i e d  minimum water  su r face  and channel depths r a t h e r  than  a r b i t r a r y  

c u t o f f s  by ca lendar  date. Use o f  sha l lower  d r a f t  vesse ls  o r  a l t e r n a t i v e  

t r a n s p o r t  c o u l d  then  be considered. 

I d e n t i f i c a t i o n  of t h e  deeper th read  o f  t h e  r i v e r  through shoal areas may 

a l l o w  passage of  e x i s t i n g  f l e e t .  Wi th  annual o r  seasonal hydrographic  survey ' 

i n fo rma t i on ,  t h e  l o c a t i o n  o f  n a v i g a t i o n  a i d s  can be i d e n t i f i e d  t o  a s s i s t  t h e  

Reis i n  us ing  t h e  deepest channel a v a i l a b l e .  Surveys o f  t h e  r i v e r  channel 

c o u l d  be t h e  l e a s t  expensive a l t e r n a t i v e  f o r  improv ing t h e  r i v e r  t r a n s p o r t  

ope ra t i ons  . 

Surveys o f  t h e  r i v e r ,  p a r t i c u l a r l y  t h e  Juba t o  Bor reach, cou ld  be 

accomplished by c o n t r a c t  t o  e s t a b l i s h  t he  channel c o n t r o l  p o i n t s  and 

e l e v a t i o n s ,  as w e l l  as complete t h e  f i r s t  hank l i ne  t o  b a n k l i n e  mapping o f  

t h e  channel depth. T h i s  i n i t i a l  survey can then  h e l p  i d e n t i f y  t h e  a c t i v e  

channel bed l o c a t i o n s  f o r  f u t u r e  annual o r  more f r equen t  hydrographic  

surveys. A p l a n  f o r  c o n t i n u i n g  survey c a p a b i l i t y  on t h e  l onge r  term, e i t h e r  

by  mu1 t i - y e a r  c o n t r a c t  t o  an i n - coun t r y  o r  o u t  o f  coun t r y  c o n t r a c t o r ,  o r  by 

t h e  Sudanese government should  be i d e n t i f i e d .  



Subsequent su rvey ing  c a p a b i l i t y  would r e q u i r e ,  as a  minimum, t h e  f o l l o w i n g  

equipment and personnel .  

Equipment: 

o  Survey vessel  - A work ing  vessel  w i t h  l i v i n g  on board 

c a p a b i l i t i e s  f o r  8 personnel  minimum. Use o f  RTC equipment 

such as one o f  t h e  1976 v i n t a g e  General Motors pusher t ugs  f o r  

surveys c o u l d  be appropr ia te .  Occas iona l l y  t h e  vesse l  d r a f t  would 

p reven t  surveys i n  ve ry  sha l low water .  Th i s  would n e c e s s i t a t e  an 

a d d i t i o n a l  smal l  u t i l i t y  boa t  w i t h  i t s  own power. T h i s  b o a t  c o u l d  

be t r a n s p o r t e d  on board t h e  l a r g e r  vesse l .  

o  E l e c t r o n i c  p o s i t i o n i n g  - H o r i z o n t a l  p o s i t i o n  c o u l d  be a c c o ~ p l i s h e d  

u s i n g  s t a t e - o f - t h e - a r t  e l e c t r o n i c s  such as t h e  Del No r te  

T r i  sponder , I.iotoro1 a  E l i  n i  -Ranger o r  At1 as Pol a r - F i  x. Exper ience 

has shown t h i s  equipment i s  r e l a t i v e l y  t r o u b l e  f r e e  and 

depertdabl e. 

o  E l e c t r o n i c  Sounding - Depths c o u l d  ob ta ined  us ing  a  fathometer 

w i t h  hard-copy read ou t .  

o  E l e c t r o n i c  P l # ~ t t i n g  - On board computers a r e  a v a i l a b l e  t h a t  

can i n c o r p o r a t e  t h e  f a  thometer and h o r i z o n t a l  p o s i t i o n i n g  

i n f o r m a t i o n  and a u t o m a t i c a l l y  p l o t  t h e  survey char t ,  

o  Manual Equipment - R e a l i z i n g  t h e  d i f f i c u l t i e s  i n  Sudan f o r  

maintenance and r e p a i r  o f  t h e  e l e c t r o n i c  equipment, manual 

survey i n s t r u w n t s  should  be a v a i l a b l e  on t h e  survey boat .  

A l i s t  o f  t y p i c a l  survey equipment i s  shown i n  Appendix I. 

Development o f  a  governcent c a p a b i l i t y  t o  sdrvey and prepare c h a r t s  on a  

s u i t a b l e  sca le  i s  one a2proach. As t h e  r i v e r  surveys w i l l  be accmnpl ished 

i n  remote, i s o l a t e d  c reas  of Sudan, and as t h e  government of  Sudan agencies 



do have apparent d i f f i cu l t i e s  maintaining state-of-the-art electronic 

equipment, i t  i s  suggested that  the manual equipment be used for  the i n i t i a l  

development of hydrographic survey capability. 

Navigation Aids 

Considerable discussion and  review of instal l ing navigation aids i s  

available in previous reports. The options suggested for  navigation aids 

include: 

o Buoys - Floating markers placed in-water to  mark narrow channel 

reaches, small curvature radii bends, and subsurface hazards t o  

navigation such as rock pinnacles. 

o Beacons - Fixed l ight  structures installed on pi les  in the water or 

on land bases t o  indicate channel alignment, low water bankline or 

shoal s . 

o Channe i  Markers - Boards fixed on posts on land t o  transmit 

information, directions, r e s t r i c t i o ~ ~ s  and  prohibitions. 

o Channel Ranges - Two boards  with l ight  reflecting f ~ i l s  fixed on two 

piling placed so t h a t  the i r  alignment indicates the center l ine  of 

the navigation channel. 

s Kilometer Stations - Sign boards  

indicate kilometer position of a 

on piling along the b a n k  t h a t  

vessel on the river.  

The  instal la t ion cf a l l  these n2rigation aids in the short term time frame 

does n o t  appear warrznted. A t  t h i s  time Chev~on  has completed ins ta l la t ion  

of position markers, or kilometer posts from Kosti t o  Bentui. They have also 

cleared rocks and marked the low water channel t h r o u g h  the Jetelein rocks 

between Kosti al2d El Jebelein. The  r iver  t r a f f i c  a t  t h i s  time does  n o t  have 

s ignif icant  problems navigating the river from Kosti t o  Lake No. S h o r t  tern 

investment For navigation aids in th is  658 k i lme te r  reach i s  r;ot necessary. 



The BaRr E l  Jebel i r m  Lake No t e  Bor i s  tor turous  with numerous sharp curves 

and narrow channel wid5hs. k!ith the exception of Lake Sharbe, the channel I S  

adequately deep so t h a t  F ~rsblein exis t s  for  vessel draf t s .  Placement of 
kilometer p o s t s  in the reach of the r iver  could help inexperienced operators 

t o  navigate t h r o u g h  the Sudd. However, the Sudd i s  no t  the place f o r  

inexperienced o p e r a i ~ r s  with or without kilometer posts. Vessels moving on 

the Lake No to  Bor reach must have a knowledgeable Reis. 

During our  r iver  t r j p  through the S u d d ,  i t  was found tha t  the Reis and  the 
engineer knew a t  what kilometer post we were passing without any markers t o  

reference. Construction of kilometer posts t o  mark the channel would be of 

l i t t l e  value t o  an  experienced p i lo t ,  and  would be expensive. A tanuary 

1983 proposal t o  place 180 of these markers had a cos t  of $U.S. 1,675,000. 

Another important cGnsSderation fo r  navigation aids in the Sudd is 
completion of the Jonglei canal in 1986. The majority of r iver  t r a f f i c  will 

be diverted around t h e  Sudd. A decision t o  construct ~ a v i g a t i o n  aids a t  
t h i s  time in the Sudd therefore appears premature. Future conditions can 

obviously revise t h i s  position. One exception t o  th i s  i s  the crossing of 

Lake Shambe f r ~ m  the navigation chaiinel t o  Shambe dock. Marking the deeper 

water by buoys or  pil ing should be considered. Surveys of t h i s  area by the 

consultants f o r  the r iver  transport study ( E E C ,  1983) indicate the water 

depths a t  low water a re  approximately 3 meters. Completion of the Jonglei 

Canal will resul t  i n  the minimum low water depth of 2.5 t o  3 ~ e t e r s  (PJTC, 

1983). This i s  a cieacdering channel, and  should be marked t a  assure safe 

passage. The presence of f ine s i l t  sediments in the lake, calm water 

ccndi tions and the m a 1  1 seasmal change in surface water elevations 

indicate use of anchored buoys as appropriate channel markers. 

The reach of river i roz  Bor t o  Juba does n o t  require kilometer posts. I t  

does require a n  experienced Reis and channel dredging f c r  low water passage. 

Placewnt of navigaiicn aids a t  s i t e s  where dredging i s  accomplished i s  a lso 

necessary. The presepce of unconsolidated, non-cohesive sand bed, r iver  

flow conditions and ~ c t e n t i a l  fo r  annual dredging prompts a recommendation 



f o r  channel  r a n g e s  r a t h e r  t h a n  buoys. For  the purpose  o f  the d r e d g i n g  c o s t  

e s t i m a t e ,  c c n s t r u c t i o n  o f  channel  r z n g e s  on s t e e l  p i l i n g  h a s  been used.  

Such markers  can be  used t o  c o n t r o l  d r e d g i n g  work and a s s i s t  s u b s e q u e n t  

n a v i g a t i o n  on t h e  c h a n n e l .  

A recommended s h o r t  term a l t e r n a t i v e  f o r  k i l o m e t e r  p o s t s  and channel  markers  

i s  t h e  c o n p l e t i o n  o f  an a e r i a l  pho to  book t h a t  i d e n t i f i e s  channel  

i n f o r m a t i o n .  Aa example o f  t h i s  i s  p rov ided  i n  Appendix 1. The photo  

mosaic developed from an  a e r i a l  f l i g h t  need n o t  be a t  e x a c t  s c a l e .  To 

d e v e l o p  an  e x a c t  s c a l e  mosaic  i t  i s  n e c e s s a r y  t o  have comple ted  a d e t a i l e d  

h o r i z o n t a l  ground c o n t r o l  s u r v e y .  

The co; t  f o r  h o r i z o n t a l  c o n t r o l  o v e r  1488 k i l o m e t e r s  o f  river channel  would 

b e  s i g n i f i c a n t ,  w h i l e  t h e  a c t u a l  e r r o r  i n  t h e  photography would be  minor  f o r  

t h e i r  use a s  a g e n e r a l  n a v i g a t i o n  t o o l .  A c o s t  e s t i m a t e  f o r  development of 

an a e r i a l  mosaic  book w i t h o u t  t h e  more e x p e n s i v e  ground c o n t r o l  s u r v e y  is 
p r o v i d e d  i n  t h e  Appendix. 

The a e r i a l  mosaic  book c o u l d  serve several purposes .  I t  c o u l d  serve as a 
b a s e  map t o  i d e n t i f y  t h e  deep w a t e r  s i d e  o f  t h e  channe l  f o r  movement on t h e  

river.  I t  would i d e n t i f y  t h e  approx imate  l o c a t i o n  of t h e  v e s s e l  i n  t h e  

e v e n t  of an  emergency and i t  would s e r v e  a s  a r e f e r e n c e  t o  o f f i c e  nanagement 

f o r  d i s c u s s i o n s  of s h o a l  l o c a t i o n s  and o t h e r  problem c o n d i t i o n s .  I t  would 

a l s o  i d e n t i f y  l c c a t i o n  o f  f u t u r s  n z v i g a t i o n  a i d s .  

F u t u r e  development o f  w a t e r b o r n e  commerce may j u s t i f y  b e t t e r  river marking 

and mapping. A t  t h e  p r e s e n t  l e v e l  of o p e r a t i o n ,  an  a e r i a l  photo  book and 

s e l e c t e d  s u r v e y s  of i d e n t i f i e d  problem r e a c h e s  a p p e a r s  t o  b e  o f  more 

immediate v a l u e  and a t  a l e s s e r  c o s t .  Cost  f o r  t h e  a e r i a l  pho to  book i s  

e s t i m a t e d  a t  U. S. $206,000 based on Chevron ' s  e x p e r i e n c e .  

Channel Dredgi  n q  

Toe s h o r t  t e r n  s o l u t i o n  f o r  a d e q u a t e  channel  d e p t h s  on a y e a r  around b a s i s  

i s  t h e  annual  d r e d g i n g  of t h e  s h a l l o w  r e a c h e s  f rom Juba t o  Bor. The r i v e r  



t r i p  of 16 October t o  24 October i983, and  the information obtained from 

previous reports has provided the basis f o r  a qualified estimate on an 

i n i t i a l  dredging program. 

Five reaches have been identified f c r  channel dredging and are  summarized in 

Table 111.4. I t  i s  believed t h a t  the volume of sediment t o  be dredged as 

given in Table 111.4 r e f l ec t  an annual dredging requirement. This 

concl~s ion  i s  somewhat conservative as no detailed experience with dredged 

channels in the Bor t o  Juba channel was identified or made available during 

o u r  study. However, the river character is t ics  of discharge, channel slope, 

bed load sediment as identified fo r  the Bahr El Jebel and the history o f  

channel dredging requirements i n  other r ivers  of similar character is t ics  

indicate th i s  conclusion, while conservative, i s  r e a l i s t i c .  Actual annual 

dredging requi rements w i  11 be determined a f t e r  a few years of channel 

maintenance and channel surveys. 

TABLE 111. 4 

DREDGING REQUIRED TO P2OVIDt A 1.2 M D E E P  NAVIGATION CHANNEL 

FROM KOSTI TO JUBA 

Locaticn Low Water Depth Dredgi ng Vol ume 

Juba Channel, km 1442 0.9m 

Juba Channel, km 1439 

Bshr El Jebel,  km 1415 

Kohr Sims 

Tera ke ka , 

Beeman and  Assoc 

Channel Stabiliziition 

0.7m 50,400 c.m. 

l . l m  17,600 c.m. 

TOTAL 166,700 c.m. 

ia tes  

I t  i s  possible t o  reduce or elinynate channel dredging requirements through 

hydraulic design and construction of r iver  control structures.  I n  general 



such work a t t e r n ~ t s  t o  impose a channel width l i m i t  a t  se lected r i v e r  reaches 

so a s  t o  cause natural  f low t o  scour the  bed t o  depths a t  o r  near t he  

navigation requirements. 

Design and construction techniques used f o r  this include riprap along 

banklines,  closing secondary channels,  and  placement of w i n g  dikes o r  groins 

t o  d i r e c t  channel flow. 

Select ion and design of the  flow control s t ruc tu re s  require more hydraulic 

and sediment data than i s  presently avai lable  f o r  the Bahr El Jebel .  

Additional data acquis i t ion  with study and design should be considered f o r  

two locat ions  where conditions were iden t i f i ed  t h a t  could lend themselves t o  

a channel s t a b i l i z a t i o n  program. The spec i f i c  s i t e s  f o r  consideration 

include the  Juba port  area near kilometer 1488 and the Juba channel near 

k i l  ometer 1442. 

Juba Port 

The Juba port  s i t e  is  located a t  a bend i n  the  r iver .  The upstream end of 

t he  port has a rock outcropping t h a t  i s  a f ixed p o i n t  control of the  channel 

alignment. This f ixed point causes the  flow of the  channel t o  be 

concentrated towzrd the e a s t  bank l i n e  and r e su l t s  i n  erosion on the e a s t  

bank o f  the  r iver .  As the  bank l i n e  erodes and the  channel widens, the  bed 

elevation gradually increases,  thereby decreasing the natural channel dep th .  

A point  bs r  i s  forming downstream of the  rock outcropping on the  ins ide  of 

the  r i ve r  bend. T h i s  is  immediately i n  f r on t  of the port warehouses and has 

r e s t r i c t e d  low water use of the  por t  waterfront.  

A possible correct ion of 

perpendicular t o  f 1 ow on 

the  por t  s i d e  west bank, 

th is  condition is placement of several shor t  dikes 

the  e a s t  bank. T h i s  would concentrate flow tcward 

thereby scouring o u t  some of the shoaled bed 

material .  Consideration should a l so  be given t o  closure of a small 

secondary channel apposite the Juba port area.  These act ions  must be 

considered i n  a hydraulic design t o  assure they wi l l  improve channel 

conditions ra ther  than c rea te  more problems. 
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port developments. The Sudan government fntends to  remove a rock obstruction 

a t  the upstream end af Juba channel. The concept i s  to  increase the flows 

1 through Juba channel and scour the b a r  t o  adequate channel depths. I t  i s  our 

understanding t h a t  no hydraulic design has been completed. 

The decision therefore appears t o  be preniature fo r  two reasons. 

o Active erosion on the east  bank  i s  occurring during existing 

discharge condiiions. Increased discharge would tend to  

~ increase t h i s  ra te  of erosion and iccrease movement of the deeper 

water away from the port. 

c Another concern, maybe the most serious, i s  the opening of 

the channel may introduce additional bed load into Juba 

~ chancel from upstream. 

Juba Channel, km 1442 

The shallow area t h a t  has developed a t  th is  location i s  a reach o f  the r iver  ~ where several secondary channels divert  water away from the main channel. 

The reduced veloci t ies  i n  the main channel caused by the reduced water 

volume could be the cause of sediment deposition in t h i s  reach. Analysis 

may indicate closure of the secondary channels would improve the flow 

regime, thereby increasing natural channel depths. 

DREDGING PLAN 

Dredging of the channel between Bor and  Juba i s  necessary f o r  improving 

r iver  transport. The r iver  upstream of Bor will be closed from January 

through May because vessel draf t  exceeds low water depths. Access t o  Juba 

and Mongalla requires 5 deeper channel a n d  the short term remedy i s  t o  

drzdge the existing 



FREQUENCY OF DREDGING 

I t  i s  important t o  understand that  one time dredging of ident i f ied shallow 

reaches will not create  a permanent deepening of the channel. Channel 

shoaling i s  a resu l t  of active bed load t r a n s p o r t  and i s  most l ike ly  t o  take 

place during higher r iver  stages and becomes a navigation problem as the 

r iver  level drops .  

I t  i s  probable t h a t  several, i f  n o t  a l l  f ive ,  shoal locations will tend t o  

. return t o  a shallow condition a t  the end of the next high water period. 

Dredging in the r ive r  must be planned fo r  on an annual basis ,  a t  a minimum. 

Efforts t o  monitor the shallow reaches preferably by surveys and r iver  stage 

gages, should commence concurrently with the f i r s t  dredging. This 

information will document the dredging requirements and allow fo r  better 
planning of the timing and extent of dredging and the selection of the best 

eouipment f o r  the work. 

Dredge Equipment 

Two types of dredging equipment are typically used t o  accomplish channel 

maintenance. They a re  hydraulic dredges and mechanical dredges. 

Generally speaking, the hydraul i c  pipel ine cutterhead dredge (hydraul i c  ~ dredge) i s  most commonly used f o r  routine maintenance of navigation 

channels. A hydraulic dredge i s  specif ical ly  designed t o  remove sediment 

from the bed of a r iver  o r  lake and transport i t  via pipeline t o  a d i f ferent  

location. The hydraulic dredge uses a large centrifugal pump t o  pull 

sediments from the bed i n  a water-sediment s lurry tha t  i s  typical ly  20% 

sol ids by vol ume. 

Typical dredging capabi l i t ies  of a pipeline dredge vary with the horsepower 

on the pump and the diameter of the pipe. For example, typical small r iver  

dredges would have a 12" t o  18" pipeline diameter with pump horsepower 

ranging from 700 t o  1000. Such  dredges c o u l d  pump 250 t o  600 c.m. per hour 

over distances of u p  t o  300 m. 



Mechanical dredges i ncl ude the b a  rgc nounted cranes with cl amshell and 

dragl ine  buckets, and t h e  dipper,  backhoe and bucket ladder dredges. These 

types of dredges a r e  normally used f o r  work in channels t ha t  have a large 

arcount of debr is  o r  a confined work area due to  dock or other waterfront 

s t ruc tures .  They a r e  be t t e r  sui ted f o r  work in sediment with debris  than a 

hydraul i c  dredge becausc the debris  will get  caught in the pipe1 ine o r  pump 

of a hydraul i c  dredge. The mechanical dredge tends t o  be l e s s  cos t ly  t o  
operate than a pipel ine  dredge, b u t  the production ra tes  of sediment 

excavated per hour a r e  ~ u c h  lower. 

The mechanical dredse 's  a b i l i t y  t o  move sediment away from the  channel i s  

l imited t o  the  boom capabi l i ty  of the equipment, with a maximum f o r  the 

l a rge r  cranes i n  t h e  range of 15 t o  25 m from the dredge cu t .  I f  i t  i s  

necessary t o  t ranspor t  the sediments t o  a location away from the channel, 

the use of second b a q e  and t u g  i s  necessary. 

Dredge Ava i 1 a b i  1 i t y  

Avai labi l i ty  of dredge equipment i s  an important consideration f o r  

maintenance dredging in the 8ahr El Jebel . A t  t h i s  time there a re  no 

operating hydraul i c  dredges i n  the Sudan. 

Mechanical dredges i n  country include: 

o Two - 100 ton American crawler cranes a t  Rabak owned by Arkel- 

, Talab, 

o One - model 4150 Manitowoc Crawler Crane a t  Rabak owned by Chevron. 

o One - large crawler crane, make and model n o t  iden t i f i ed ,  a t  

the  mouth of Sobat River owned by CCI Construction. 

o Several l a rge  crawler cranes owned a n d  operated by the Ministry of 

I r r iga t ion .  
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All of these  cranes can be used t o  dredge the navigation channel. With the  

exception of the  Manitowoc, they a l l  require a large  f l a t  top barge and t u g  

t o  be able t o  work the problem s i t e s  iden t i f i ed .  

Continued g r o w t h  of the river t ranspor t  i n  the  Sudan would p u t  added 

emphasis on timely dredging of the r iver .  Under t h i s  scenario,  the  low 

production r a t e s  and r e l a t i ve ly  high u n i t  cos t  of mechanical dredges t o  

complete the  necessary dredging would become c r i t i c a l .  Future a v a i l a b i l i t y  

of a pipeline dredge f o r  annual maintenance must be considered. Development 

of dredging da ta ,  information on channel shoaling following dredging and 

continued channel s tage and discharge measurements are necessary t o  der ive  

the  optimum long term plan. 

Contract A1 t e r n a t i  ves 

In order t o  proceed immediately w i t h  r i v e r  deepening, i t  i s  necessary t o  

i n i t i a t e  contract  dredging work. Due t o  the lack of survey information, 

s o i l s  data and contractor  experience in t h i s  r i v e r  reach, equipment renta l  

w i t h  work performed under the d i rec t ion  o f  the  owner would be the normal way 

t o  proceed. I f  the owner objects  t o  t h i s  procedure, i t  may be possible t o  

proceed w i t h  an  i nde f in i t e  quant i ty ,  u n i t  p r ice  contract  i f  a contractor  can 
be found who i s  wi l l ing  t o  work on t h a t  basis .  

A u n i t  pr ice  contract  would be negotiated w i t h  the method of dredging and 

disposal speci f ied .  Separate pay items should be included f o r  mobilization 

and demobilization, movement from location t o  location and f o r  u n i t  co s t  of 

dredging based on bucket measurenent i f  no survey i s  avai lable .  Survey 

capabi l i ty  would allow measurement of uni ts  by pre- and post-dredge survey. 

To accooplish t h i s  work, one month should be zflowed f o r  negotiat ions and 

one m o n t h  f o r  contractor  mobilization. I t  i s  es t ina ted  t h a t  3.5 t o  4.0 

months would be required f o r  the dredging work. 

Conventional contract ing with a un i t  price bid based on pre-dred7e surveys 

would be preferable but would take several ext ra  months in order t o  include 

the pre-dredge survey in the  contract  documents. Future dredging work should 

be i n i t i a t e d  on a bas is  t h a t  wil l  allow t h i s  procedure t o  be followed. 
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Dredge P lan  - F i r s t  Year 

Because of t he  l a c k  of e q u i p n e n t  a v a i l z b l e  i n  c o u n t r y ,  RTC s h o u l d  make a  

t u g ,  a f l a t  b a r g e ,  a n d  a  f u e l  b a r g e  a v a i l z b l e  t o  any ~uz! i f i e d  c o n t r a c t o r  

w i s h i n g  t o  u n d e r t a k e  the  d r e d g i n g  work. RTC s h o u l d  p r e p a r e  d a i l y  r e n t a l  

r a t e s  f o r  t h i s  e a u i p m n t  and  t h e  c o n t r a c t o r  can  use t h e s e  r a t e s  i n  

p r e p a r a t i o n  of h i s  b i b .  

The d e t a i l s  of t h e  nann ing  and the  c o s t  e s t i m a t e ,  arc i n c l u d e d  i n  Appendix 

1. The e s t i m a t e  a s s u r e s  t h a t  t h e  pusher  tug  would be r e h a b i l i t a t e d  by 

c o n t r a c t o r  and ~ a d e  s u i t a b l e  f o r  crew q u a r t e r s .  

The p r o d u c t i o n  r a t e  f o r  a d r a g l i n e  c r a n e ,  assuming m a t e r i a l  i s  s i d e c a s t  away 

from t h e  channel  o n e  t i r e  a n d  n o t  r ehand led  i s  e s t i m a t e d  a t  1840 c.m./day. 

The work day c o n s i s t s  c f  two-10 hour  s h i f t s ,  seven d ~ y s  a  week f o r  a  3 c a y .  

b u c k e t .  

I t  i s  assumed t h a t  the c o n t r a c t  crew w i l l  l i v e  i n  Juba when d r e d g i n g  a l o n g  

Juba Channel a t  km 1442 and kn 1439. Nav iga t ion  a i d s  f o r  the comple ted  

d r e d g i n g  w i l l  be  i n s t a l l e d  a f t e r  each s i t e  i s  dredged.  

C o n t r a c t  a d m i n i s t r a t i o n  c o s t  f o r  t h e  management and i n s p e c t i o n  of  t h e  

c o n t r a c t  i s  e s t i m a t e d  a t  15% cf t h e  t o t a l  c o s t .  A sumnary breakdown o f  t h e  

c o n t r a c t  e s t i m a t e  i s  p rov ided  i n  T a b l e  111.5. 



ESTIMATED COST TO 

Mob/demobi 1 i z e  

Table 111.5 

D R E D G E  156,700 C U B I C  t4EIERS FROM THE BAHR E L  JEBEL 

BASED OIJ SEPTEMBER, 1983 U.S.S. 

Cost 

Prepara t ion  of Equipment t o  and from Kosti $301 ,COO 

Navigation a i d s  

12 channe7 ranges 

Dredging c o s t  

Equipment, Personnel 770,300 

Sub-total Sl,l34,lOO 

P r o f i t  @ 12% 136,092 

Overhead @ 8% 95,500 

Contingencies @ 10% 

Pro jec t  

Source: Cgden Beeman and Hssuciates  

Dredge Plan - Long Term 

28 days 

6 days 

97 days 

131 days 

The long term plan w i l l  depend on the growth of cargo movement and t h e  

demands f o r  t imely  channel depths and widths.  W i t h  increased demands f o r  

water  t r a n s p o r t a t i o n ,  implementation of a channel s t a b i l  i z a t i c n  program t o  

e l i m i n a t e  o r  reduce dredging wou7d probably become economical. 

Channel dredging cont inues  t o  be required during des ign ,  cons t ruc t ion  and 

t e s t i n g  of  channel s t a b i l i z a t i o n  works. A dredging requirement wil l  

t h e r e f c r e  cont inue t o  e x i s t  f o r  many yea r s  even with aggress ive  channel 

s t a b i  l i z a t i o n  and r i v e r  cont ro l  measures. 
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T h e  f i r s t  year unit  cost fo r  dredging, as ident i f ied in the previous sect ion,  

i s  qu i te  high. I t  i s  not unreasonable, however, in l i g h t  of the lack of 

dredging contractor denand and  capabi l i ty  in Sudan. Continued dredging in 

t h e  future  should show a trend f o r  decreasing uni t  cost .  

achieve a be t te r  price f o r  r iver  channel maintenance in the long 

open the work f o r  competitive bidding outside the country. To 

One way to  

term i s  t c  

achieve t h  

Government 

i s ,  predredge and postdredge survey capabil i ty must ex is t .  

capabil i ty f o r  channel survey i s  one possible answer. 

Another condition contributing t o  the high unit  cost  of the dredging and the 

length of time f o r  acconplishing the work i s  the use of mechanical dredges. 

As an example, i f  the work identif ied in the f i r s t  dredging e f f o r t  was t o  be 

accomplished by a 16 or 18 inch discharge, 100 horsepower pipe1 ine cu t t e r  

head dredge, the production ra te  could approximate 10,000 c.m./day. This i s  

compared t o  1800/day estimated f o r  a large drag bucket dredge. The resu l t  

i s  the dredging of 166,000 c.m. a s  proposed could be accompl ished within 17 

dredging days, o r  30 to t a l  days i f  you included moving from one r iver  bar t o  

another. 

The pipeline dredge has the following advantages: 

o High production r a t e  allowing f a s t e r  completion of the work. 

o Ability t o  move material over distances and do land f i l l i n g  

in conjunction w i t h  channel dredging. 

o Potential f o r  lower unit  cost .  

The mechanical dredge has the following advantages: 

0 The basic crane uni t  can be used on other projects when no t  

dredging. 

0 The equipment i s  simpler t o  operate and maintain t h a n  a pipeline 

dredge. 



The f i n a l  dec is ion  on dredge opt imizat ion and s e l e c t i o n ,  and long term 

t r a d e o f f s  between dredge types and r i v e r  t r a i n i n g  works i s  beyond the  scope 

o f  t h i s  p ro jec t .  The main point  t o  b e  made i s  t h a t  once a dredging program 

i s  i n i t i a t e d  t o  deepen the  channel ,  subsequent dredging or channel 

s t a b i l i z a t i o n  work w i l l  be required t o  maintain the  depths.  

JONGLEI CANAL 

T h e  p r o j e c t  i s  loca ted  in the Jonglei  province in Southern Sudan. I t  

includes excavat ion of a  canal from the  3ahr El Jebel a t  Bor t o  the White 

Nile  a t  the mouth of the  Sobat River. The canal w i l l  have a  t o t a l  length  of 

360 km,  and a  v a r i a b l e  canal sec t ion .  Figure 1 d e p i c t s  t h e  typ ica l  canal 

c r o s s  s e c t i o n s  (from MacDonal d ,  1983). 

In a d d i t i o n  t o  the canal the pr inc ipa l  f e a t u r e s  of the p ro jec t  a r e  a flow 

r e g u l a t o r  and navigat ion lock s t r u c t u r e s  a t  the  head of t h e  canal near Bor 

and t r a i n i n g  structures a t  both the  head and t a i l  of the canal .  

HYDRAULIC CONSIDERATIONS 

Detai led hydraul ic  s t u d i e s  by others have  concluded t h a t  the proposed 

opera t ion  o f  the  canal wi l l  not  cause a  negative impact on navigat ion.  T h e  

primary concern of  adequate channel depth f o r  navigat ion i n  t h e  na tura l  

channel was answered with a complex mathematical a n a l y s i s  by Euroconsult f o r  

the Egypt-Sudan Permanent J o i n t  Technical Comni t t e e  on Ni 1 e  Waters. Resul ts 

c f  the i r  s tudy a r e  provided in Appendix 1. 

We completed a  l imi ted  a n a l y s i s  of the  hydraul ic  condi t ions  using records of 

d ischarge  and water  su r face  e l eva t ions  a v a i l a b l e  in  pub1 i c a t i o n s  by the 

Ministry of Public  Works, Egypt, t i t l e d  "Nile  Basin". For purposes of this 

r e p o r t ,  10 yea r s  record from 1963 t o  1972 were made a v a i l a b l e  t o  us.  Sample 

c a l c u l a t i o n s  completed are included in  Appendix 1. In b r i e f ,  our  a n a l y s i s  

confirmed t h e  opera t ing  c r i t e r i a  i d e n t i f i e d  i n  t he  o t h e r  r epor t s .  That 

cr i ter ia  i s  given i n  Table 111.6. 



CANAL CROSS SECTIONS 

I 

D o w n s t r e a m  Section KM 6-40 

Intermediate Section KM 40-309 

t EAST 
. - ---...- 

I MAX W.L. 

I V~--L . . 

25 25 
. . 

-- - - - -- - - - . I 

Upstream Section KM 309-356 

Distance from 
Canal Tail ( K M )  

Longitudinal Canal 
Slope CM/KM 



Table 111.6 

Maximuin F1 ow 

Average Flow 

Minimum Flow 

OPERATION CRITERIA FOR JONGLEI CANAL 

35 X lo6 c.in./day (phase I )  
G 25 X 10 c.m./day 
6 15 X 10 c.m./day 

Maximum Depth 7 meters 
Ninirnum Depth 4 mkters 

Source: S i r  M. MacDonaId and Pzr tne r s  Limited, J u l y  1983 

Typical v e l o c i t i e s  i n  the canal would vary from 0.7 t o  1.1 neters/second.  

This was c o ~ q u t e d  using Mannings equation w i t h  a Manning's f a c t o r  o f  0,0275. 

Energy s lope  was assumed t o  approximate channel Sed slope. These v e l o c i t i e s  

can be expected t o  erode and t r a n s p o r t  non-cohesive s o i l s  i n  t h e  f i n e  t o  

medium sand range. We did  not  f i n d  references  t o  this a s  a  po ten t i a l  

problem i n  the  previous s t u d i e s  examined. 

One impact t h a t  may pose a prob;em t o  nzvigat ion is  the p o t e n t i a l  reversa l  of 

f:ows between the S ~ b a t  River and Bentiu on the Bahr E l  Ghazal. Reversal of 

flow w i l l  be minor i n  terms of  depth and channel v e l o c i t y ,  but  may cause a 

build-up of h j a c i n t h s  i n  the navigation channel. This build-up i n  t u r n  could 

become a problem t o  passing vesse ls .  

OPE RATION CONSIDERATIONS 

The p r o j e c t  inc ludes  a navigat ion lock,  o u t f a l l  works, and 16 c ross ing  

po in t s  comprising 4 br idges  and 12 f e r r i e s .  In a d d i t i o n ,  ber th ing  places 

a r e  .constructed in  bays fot-med by widening t h e  canal f o r  loading and 

unloading near  vi 1  lages.  

In t h e  dowcstrearn p a r t  of t h e  canal between km 2 and km 40, the s t r a i g h t  

reaches a r e  too  narrow a t  reduced flows f o r  f u l l y  laden pushtcws t o  pass 

each o ther .  It was agreed t o  provide widening of the  canal a t  d i s t ances  of  

3 kilcmeterc for v e s s e l s  t o  pass. 
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With a l l  of t h e s e  navigat ion ccrzplexi t ies ,  i t  i s  e s s e n t i a l  t o  provide 

adequate canal cont ro l  t h a t  incorpora tes  t h e  following r e s p o n s i b i l i t i e s :  

o Co l l ec t  and z?alyze hydrological and hydraul ic  data  t o  a s s i s t  i n  

water  flow recjalation and d e f i n i t i o n  of opera t ing  conditiorts.  

o  Determine and inpleaen+ c r i t e r i a  f o r  water in take .  

o Control comnunications f o r  canal operat inn a s  a  nav i~ jab le  waterway. 

o Complete minor r e p a i r  works and canal maintenance. 

o Kanage and cont ro l  f e r r y  opera t ions .  

o Operation o f  s t r u c t u r e s  ( lock and regu la to r  g a t e ) .  

o Control and supervise  use c f  the  canal hanks and adjzcent  land 

a reas .  

o Es tab l i sh  1 icensing and backgrocnd requi I-ements f o r  ope ra to r s  o f  

vesse l s  on t h e  cznal.  

I t  i s  important t o  de f ine  a s  soon as poss ib le  the  management s t r u c t u r e  2nd 

i t s  requirements f o r  equipment, personnel and f a c i l i t i e s  t o  a1 low t h e i r  

establ ishment  before  t h e  canal p r o j e c t  i s  corrqleted. The present  

cons t ruc t ion  schedule c a l l s  f o r  a  p r o j e c t  completion by mid 1986, depending 

on a v a i l a b i l i t y  of p r o j e c t  funding. 



IV. THE PORTS 

BACKGROUND 

The Southern Regionzl River Transportation System services the White Nile 

Ziver from Kosti t o  Juba, a distance of 1436 kilometers. B o t h  the Sobat a n d  

B ~ h r  E l  Ghazel rivers are major t r ibutar ies  of the system b u t  are usgal ly 

serviced by the Provincial Governmerts and  other suppliers of water 

transportation needs. 

Most of the permanent port f a c i l i t i e s  on the White Nile were constructed 

before the l%O1s, and a f t e r  th i r ty  years of use and negl zcied maintenance, 

are  i n  need of major repairs. Additionally, there were changes i n  

management in the l a t e r  1550's a f t e r  t h ?  country gained i t s  independence and 

again i n  the early 1970's when the organization charged with river 

operat ions was separated f  ron other transportation modes, and made 

responsible for  t h i s  sector of the econosy. Also in the l a t e  1970's and 

ear ly 1980's came the real ization by the Government of Sudan that the 

quasi-governmental zgency operating the system ( K  iver Transportation 

Corporation) should not have a monopoly on r iver transportation and t h a t  the 

country and i t s  c i t izens  may be bet ter  served i f  private enterprise i s  
allowed t o  participate in river transportation. 

The RTC has had recent infusion of funds for  new f l e e t  vessels, b u t  there i s  

no evidence of any mocies received from i t s  operations or from outside 

donors t h a t  have found i t s  way i n t o  port f a c i l i t i e s .  I n  f ac t ,  there i s  

s t rong  evidence t ha t  capital improvements o'f faci 1  i  t i e s  have a 1 ow pr ior i ty  , 
and  t h a t  available funds are used fo r  operations, i .e .  primarily labor. 

Consequently, the port f a c i l i t i e s  have deteriorated along w i t h  the volume of 

cargo hand1 ed. 

EXISTING CONDITIONS 

Kosti is  the headquarters for  the Southern Region providing a  home port f o r  

i t s  f l e e t  and crews, offices fo r  i t s  administrative and operational 

management and f a c i l i t i e s  t o  service and make minor repairs f o r  i t s  vessels. 
I 
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I t  i s  a lso the "boneyard" for  most of the equipment t h a t  has appeared on the 

r ive r  since the beginning of the century. Petroleum products f o r  the south 

a re  dispatched from here, and i t  i s  connected with an all-weather highway by 

bridge across the Nhite Nile t o  P o r t  Sudan and  Khartoum. Also i t  serves as 
El Obeid's and  El Fasher's r iver  p o r t .  Kosti anchors the northern terminus 

and i s  the p o r t  in the syster,~ with the most f a c i l i t i e s .  

South of Kosti there are nearly two  dozen r iver  landings tha t  have been 

"ports-of-call" of the R T C .  Some have had improved fac i l  i t i e s ,  b u t  a1 1 are 

i n  disrepair  with quays collapsed, boll ards missing, banks eroding and sheds 

abandoned. 

The usual berthing operation consists of ramming the vessel into the earthen 

banks, dropping a wooden gangp.lank, a n d  finding a t ree  stump t o  t j e  t o .  I f  

bollards a ren ' t  available,  then the pusher holds the vessel agafnst the 

current while discharging and loading passengers and  for  other short berthing 

stops. For longer periods, the berthing location i s  a function of the 

location of the mooring t i e .  The backland usuzlly consSsts of hast i ly  placed 

f i l l  o r  causeway leading to  shore across swamp grass a t  high water stage,  o r  

i n  the case of a defined shoreline, the vessel Koors against the bank, inaking 

sure i t  doesn't h i t  portions of the collapsed quay or large rocks tha t  were 

once part  of a n  improved waterfront. 

A t  Malakal , where his tor ical  ly the town recognized the irnparcance of i t s  

waterfront, the berthing f a c i l i t i e s  are located a t  the center of i t s  long 

levee where vessels mcst moor against an inactive barge which serves as a 

breastiny camel t o  keep them from hi t t ing  submerged obstacles. Here the 
backland area i s  the t o w n  i t s e l f  and the r e s t  of RTC supporting f a c i l i t i e s  

(except f o r  the stationmaster's off ice and two old t r a n s i t  sheds) are  

located one kilometer downstream. 

Between Malakal and Lake No the port f a c i l i t i e s  are  again unimproved banks, 

I n  the Sudd the vegetation i s  cleared frcm the b a n k  where a road leads t o  a 

vi l lage (Adok) or  a f i l l  i s  pushed out into a lake (Shambe). A t  Bor and 



Mongalla the  landings a re  in the center  of town, while a t  Gernmeiza and 

Terakeka the v i l l ages  are  located a short  distance away. 

Juba, anchoring the southern terninus of the system, has adequate waterfront 

zfid backland a reas ,  but the "laws" of hydraul i cs  l imi t s  i t s  usefulness, and 

because i t  k 1 ocated a t  the end of the system (1436 ki 1 ometers from Kosti ) , 
i t  sometimes doesn ' t  get much a t ten t ion .  

Unfortunately the conditions of the  exis t ing f a c i l i t i e s  mirror the economic 

health of the system. Capital improver;~ents and an implemented mintenance 

system take a  back s e a t  t o  "more urgent needs". 

PORT CLASSIFICATION 

All ac t ive  ports  in the system compete fo r  cargo. That competition i s  based 

on through-put demand which i s  a  function of the p o r t ' s  service area;  

a l t e r n a t e  modes and corresponding costs  of transportat ion;  cargo types; 

location on the  system and i t s  geo-poli t ical  s t a tu re  in the region i t  

serves; i t s  f a c i l i t i e s ,  costs  and services provided f o r  i t s  users ,  e t c .  All 

of these fac tors  determine the po r t ' s  r e l a t i ve  importance t o  the  system. 

Recent RTC cargo records indicate the por ts '  descending order o f  importance 

based on tonnage as  shown below. 



Kos t i 

Jtiba 

Ren k 

Bentui 

Jebel  Aulia 

Bor 

Idalakal 

Mongal 1 a 

Shambe 

Ado k 

Gernme i z a 

Table IV.l  

% of cargo turnover  

Kos t i  

Juba* 

Ren k* 

? 

? 

Bor 

Malakal* 

Monga 1 1 a* 

? 

Sources: 1. European Development Fund 

2. RTC Ass i s t an t  T r a f f i c  Manager - (Records not complete). 

* Final 1982-83 records 

reversed pos i t ions  a s  

The loca t ion  of  c a p i t a l  expenditures  

c o r r e l a t i o n  w i t h  t h e  amount of cargo 

may show t h a t  Juba and Renk have 

well as  Malakal and Mongalla. 

f o r  f a c i l i t i e s  should have some 

moved. B u t  s i n c e  t h e r e  a r e  no records 

and no observat ions  of any recent  improvements t o  por t  f a c i l i t i e s  (with the 
poss ib le  except ion of two t r a n s i t  sheds a t  Kost i ) ,  then i t  i s  necessary t o  

c l a s s i f y  t h e  p o r t s  according tr! .e f a c t o r s  l i s t e d  above so  a s  t o  narrow the 

choices  f o r  c a p i t a l  infus ion .  

Based upon these  cons idera t ions  the  por t s  x r e  c l a s s i f i e d  i n t o  two major 

ca tegor ie s :  

Class  I - PRIMARY PORTS - Determined by tonnage now handled 

( o r  near-term cargo p ro jec t ions )  and 

importance t o  t h e  Southern Region 

(e.g.  "main-1 ine" p o r t s ) .  



Class  11 - SECOIiDARY PORTS - H i s t o r i c a l l y  have/are hand1 i n g  

cargo (and passengers)  and/or have t h e  

p o t e n t i a l  f o r  i nc reased  t r a f f i c  because of 

t h e i r  l o c a t i o n s  and s e r v i c e  areas (e.9. 

" f eede r "  p o r t s ) .  

F o r  most secondary p o r t s  l o c a t e d  on t h e  west bank, passenger t r a f f i c  revenue 

g e n e r a t i o n  i s  g r e a t e r  than  t h a t  f o r  genera l  cargo.  The p r ima ry  p o r t s ,  

excep t  f o r  t h e  two t e r m i n i ,  a r e  a l l  l o c a t e d  on t h e  e a s t  bank, b u t  K o s t i  and 

Juba have b r i d g e s  s e r v i n g  t h e  oppos i t e  bank. These a r e  t h e  o n l y  b r i d g e s  i n  

the 1436 k i l o m e t e r  system. 

Table I V . 2  

CLASS I .  PRIHARY PORTS 

(No r th  t o  South) 

Riverbank D i s tance  

P o r t  - Commen t Loca t i on  Between (km) 

K o s t i  No r the rn  Terminus and Reg. Hdqr ts .  'rles t 174 
Renk Leading e x p o r t e r  of b a s i c  f ood  comty. East  

Malaka l  Reg. Cap. & No r th  Term. o f  J o n g l e i  
327 

East  

and Sobat. 380(') 

So r Prov.  Cap E South Term. o f  J o n g l e i  East  

and Sudd. 167 

Ju ba Reg. Cap. & South Term. o f  system West 

Source: R o f f a t t  & N i c n o l  

Kotes:  (1) D i s tance  upon cc icp le t ion  of t h e  J o n g l e i  Canal. Present  

d i s t a n c e  th rough  t h e  Sudd i s  768 k i l ome te rs .  

N,B.: USAID Khartoum has expressed an i n t e r e s t  i n  i n v e s t i g a t i n g  t h e  need 

f o r  a  p o r t  on t h e  Bahr E l  Ghazal t o  s e r v i c e  t h e  Wau and Runbeck 

areas.  Sen tu i  on t h e  Bahr E l  Ghazal ranked f o u r t h  i n  tonnage 



(1981-82) b u t  i t  i s  b a s i c a l l y  a one u s e r  f a c i l i t y  ( i . e .  Chevron). 

H i s t o r i c a l l y  Meshra Er Req was an a c t i v e  p o r t  s e r v i n g  t h i s  a r e a ,  and 

i f  th is  o r  ano the r  p o r t  could c a p t u r e  some cargo  from Adok o r  Shambe 

then i t  might be cons idered  a Primary Po r t .  

T A B L E  IV.3 

CLASS 11. SECONDARY PORTS 

(North t o  South)  

Riverbank Dis tance  (km) t o :  

P o r t  -- Locat ion C la s s  I P o r t  C la s s  I 1  P o r t  

N - S - N - S - 
Geigar  Eas t  146 2 8 - 43 

Wad Akona West 15 312 43 144 

Kaka West 

Melut Eas t  

Kods k West 260 67 76 106 

A t t a r  Eas t  

Tonga West 

Ado k k'es t 

Shambe Rest  

Geme iza  Eas t  6 7 148 276") 30 

Terakeka West 

l'rongal 1 a Eas t  

Source: Moffa t t  & Nichol 

Notes: ( 1 )  Dis tance  upon completion of  Jong le i  Canal. 

( 2 )  Dis tance  upon Bahr El Jebe l  through Sudd. 

FACILITY CRITERIA 

All  Secondary Po r t s  should meet some of t h e  fo l lowing  c r i t e r i a ,  b u t  a l l  

Primary P o r t s  should aim f o r  a l l  of  t h e  c r i t e r i a  l i s t e d  i n  o r d e r  t o  f u n c t i o n  

p rope r ly .  



WATER DEPTH 

The water depth a t  r i ve r  low water stage should allow the r ive r  f l e e t s '  

deepest d r a f t  vessels (when loaded) to  use i t s  berthing f a c i l i t i e s .  

BERTHS 

The land-water in terface should be non-ercding, improved, and protected so 

t h a t  the berthing perifiieter of the vessels can be reached anywhere with a 
brow and have easy access to  the backlands. 

For t h i s  study, a  un i t  berth i s  used consisting of 80 meters with one feddan 

of backland area (4200 square meters).  The 80 meter berth allows 

simultaneous mooring of two 500 ton barges allowing both barges to  be worked 

a t  one time, o r  one barge to  be worked a t  once, or  f o r  one barge t o  be 

worked while the o ther  i s  docked and prepared f o r  loading o r  unloading. For 

mu1 t i -u se r ,  mu1 ti-purpose f a c i l i t i e s ,  proper practice i s  t o  provide a  two 

berth minimum because a  cne berth f a c i l i t y  i s  subject  t o  high queing a t  low 

occupancies. (For example, queing time t o  service time r a t io s  would 

approach 50% f o r  a  one berth f a c i l i t y  with less  than 35% occupancy, random 

a r r i v a l s  and f i r s t  cone, f i r s t  serve queue d isc ip l ine . )  The use of a "un i t  

berth" concept allows a "unit  cost  estimate" f o r  additional "uni ts"  with 

appropriate modifications f o r  d i f fe ren t  s i t e s .  

BACKLANDS 

There m u s t  be a  c leared,  unobstructed area behind the berth f o r  landside 

a c t i v i t i e s  t o  occur, i  .e. cargo t ransferr ing a c t i v i t i e s .  For Primary Ports 

the surface areas should be able to  function under a l l  weather conditions 

and allow hand1 ing of heavy cargo loads. All ports should have mooring t i e s  

which are  able t o  r e s i s t  vessel 1 ine loads. 

BUILDINGS 

The need f o r  s t ruc tures  i s  a function of how the cargo i s  handled and how 

t he  port  i s  administered. Primary Ports should have o f f ices  f o r  the r iver  



agent/stat ionmaster ,  communications equipment, supporting personnel, and 

port  secur i ty .  Trans i t  sheds a re  necessary t o  allow f o r  cargo surges a n d  

inclement weather protect ion of p e r i s h a b l ~  scgds. These sheds a r e  not 

warehouses a s  cargo should move through them. 

Additional f a c i l  i t i e s  f o r  passenger comfort should be considered where the 

volume can j u s t i f y  the investment. 

SECURITY 

The p o r t  must be secured and public access r e s t r i c t ed .  

FACILITIES AND OPERATIONS INTERRELATIONSHIPS 

The requirement f o r  f a c i l i t y  improvements i s  based upon both cargo demand 

and improved operational ef f ic iency.  This i s  a  function of good management 

operating these port  f a c i l i t i e s  t o  increase t h e i r  throughput and 

corresponding revenues. Good management i s  f a r  more important than good 

f a c i l i t i e s .  

Without considering major administrat ive,  organizational and management 

changes t h a t  should be made in the system, f a c i l i t y  improvements would have 

a be t t e r  chance of obtaining functional success i f  ce r t a in  procedures and/or 

act ions (by the ex i s t i ng  personnel i n  charge of t h a t  por t ,  i  .e. River Agent 

o r  Stationmaster) were accomplished pr ior  t o  expenditure of cap i ta l  

improvement funds. Clearing the waterfront of d e r e l i c t s  and moving inact ive  

vessels  elsewhere in some por ts  (e.g.  Kosti and Juba) wil l  double t o  

quadruple t h e i r  capacity t o  move cargo across t h e i r  waterfront .  By operating 

t h e i r  covered areas a s  t r a n s i t  sheds f o r  cargo surges and n o t  permanent 

warehouses el iminates the need f o r  more storage f a c i l i t i e s .  Providing so l id  

communication l i n e s  between the p o r t ' s  administration and i t s  f l e e t  of users 
allows f o r  e f f i c i e n t  operations of cargo movement. Clearing and securing the  

backlands from pub1 i c  access reduces operational confl i c t s  , pi l fe rage  of 

goods, and wi l l  increase the shippers '  confidence in using the  f a c i l i t y .  



Donors considering t h e  infuss ion  of f u n d s  f o r  por t  c a p i t a l  improvements 

should i n s i s t  on these  b a s i c  opera t ional  changes before committing these  
I funds . 

JUBA - 

EXISTING FACILITIES 

The Port  of Juba occupies approximately nine feddans and i s  located on t h e  

i n s i d e  bend of t h e  White Nile River which flows t o  the  north northwest. The 

r i v e r  then makes a s i x t y  degree bend t o  the  west ,  w h i c h  r e s u l t s  in  a two 

hundred meter r ad ius  curve near the  cen te r  of  t h e  por t .  The acc re t ion  of 

mater ial  a t  t h i s  bend has produced a sand b a r  and this  shallow condi t ion  

continues t o  degenerate  due t o  ongoing eros ion  of t h e  opposi te  bank. The 

eros ion  along the  f a r  bank increases  t h e  channel w i d t h  2nd a s  a r e s u l t  t h e  

channel bed cont inues t o  a c c r e t e  t o  maintain i t s  natural  flow c ross  

sec t iona l  a rea .  

The river v a r i e s  between 125 t o  150 meters i n  width, flows between 1 .2  t o  1.7 
.meters per second, and i t s  depth v a r i e s  between 0.5 meter near the shore1 i n e  

t o  2.0 meters near the  opposi te  bank a t  low water  s tage .  Hydraul ical ly,  t h e  

p o r t  is  loca ted  on t h e  wrong s i d e  of t h e  r i v e r .  

Na t e r f  ron t 

The semi-enclosed "secured" water f ront  perimeter i s  approximately 450 meters 

i n  length ,  b u t  only about 150 meters can be used by RTC's new equipment 

(Norwegian pusher tugs and 500 T capaci ty  barges)  during low water  s t ages .  

The majori ty  of t h e  water f ront  i s  not being u t i l i z e d  because of t h e  

ex i s t ence  of scrapped vesse l s ,  t r a i l e r s ,  abandoned equipment, corroded 

t anks ,  e t c .  loca ted  on the  perimeter p roh ib i t ing  i t s  func t i cn  a s  a water  

land i n t e r f a c e  cargo t r a n s f e r r i n g  f a c i l i t y .  Fhotos in  t h e  Appendix show 

examples of the  misuse of this  water f ront  perimeter.  Although t h e r e  i s  

p a r t i a l  evidence t h a t  a t  one ' t ime the  perimeter had been s t a b l i z e d  and 



improved, p r e s e n t l y  t h e  w a t e r f r o n t  i s  i n  d i s r e p a i r  and t h e  r i v e r  upstream of 

t h e  bend has eroded t h e  bank, so t h a t  t h e r e  i s  no def ined, s t a b i l i z e d  

pe r ime te r .  A t  t h e  extreme upstream end t h e r e  i s  an ou t c ropp ing  o f  r o c k  

wh ich  anchors t h i s  p o r t i o n  and any improvements dow!:stream shou ld  cons ide r  

t h e  e f f e c t  of t h i s  n a t u r a l  j e t t y .  

Back1 and 

A l though t h e r e  i s  p a r t i a l  fenc ing  of  t h e  back land per imete r ,  t h e  p o r t  a rea  

i s  n o t  secure, and t h e  p u b l i c  has complete access and i s  p e r m i t t e d  t o  occupy 

and encamp on p o r t  p rope r t y ,  s e v e r l y  r e s t r i c t i n g  i t s  u s e f u l  f u n c t i o n  as a  

cargo  l oad i  ng and temporary s to rage  f a c i  l i ty. 

The p o r t  back land  i s  unimproved, and t h e r e  e x i s t s  two cargo sheds, each 

app rox ima te l y  t e n  by t h i r t y  meters,  separated by t h e  s t a t i o n m a s t e r ' s  o f f i c e  

and an annex which houses f o u r  goods c l e r k s  2nd a book ing c l e r k .  The sheds, 

a l t hough  o l d ,  a r e  i n  f a i r  c o n d i t i o n  and  t h e  goods i n  them a r e  d r y  and 

secure. There a r e  a l s o  two warehouses ( t w e l v e  by t h i r t y  meters)  t h a t  a r e  

occupied b y  Sudanese Army goods and a  s i x  by t e n  meter  workshop t h a t  l o n g  ago 

had seen i t s  l a s t  r e p a i r  p r o j e c t  and i s  now used as a  f u e l  drum s to rage  

f a c i l i t y  w a i t i n g  f o r  an exp los ion  t o  occur.  A d d i t i o n a l l y ,  two b r i c k  

b u i l d i n g s ,  one used as an o f f i c e  f o r  t h e  twenty-one man p o r t  p o l i c e  f o r c e ,  

t h e  o t h e r  f o r  a  p o r t s i d e  res tau ran t ,  a re  l o c a t e d  j u s t  e a s t  o f  t h e  p o r t ' s  

ca rgo  sheds. 

The r i v e r  agen t ' s  o f f i c e  ( t h e  s e n i o r  RTC o f f i c i a l  ) i s  l o c a t e d  o u t s i d e  b u t  

ad jacen t  t o  t h e  p o r t  area and c o n s i s t s  of a  s i n g l e  s t o r y  b r i c k  b u i l d i n g  

hous ing  h i s  o f f i c e  s t a f f  o f  f o u r  c l e r k s ,  two t r a f f i c  i nspec to rs ,  two 

radiomen and t h e  c h i e f  o f  t h e  p o r t  p o l i c e .  

kli t h  u n l i m i t e d  access t o  t h e  p o r t ' s  back land and assoc ia ted  \ ;a te r f ron t ,  a  

shipment o f  a  b a s i c  f o o d  commodity (e.g. dura )  d r a ~ s  q u i t e  a  crowd, 

p a r t i c u l a r l y  when i n  s h o r t  supply,  and t h i s  p rov ides  t h e  consignee a 

f l o a t i n g  " s t o r e "  f o r  t h e  cash and c a r r y  crowd. 



CARGO HANDLING 

T h e  t r a n s f e r  of  goods between barge and shore i s  done by manual labor and 

a r e  ca r r ied  across wooden gan~planks  supplied by each barge. Heavier gmds 

a r e  a l s o  handled manua!ly by gangs ( a s  witnessed by the loading of a van f o r  

a downstream des t i  x i t i o n ) ,  b u t  very heavy equi pn:ent hand1 ing i s dependent. 

upon the ava i lab i l  i t y  of me of the two portable hydraulic s t i nge r  cranes. 

The por t  has a 20 ton Coles crane and a 10 ton  Todano crane, the l a t t e r  i n  

p a r t i a l  operat ion,  the fcrmer not i n  operation because of "the 

unava i lab i l i ty  of spare par ts" .  There a l so  e x i s t s  a large  10 ton s t i f f - l e g  

r a i l  road crane t h a t  long ago had seen use, but unfortunately occupies a 
port ion of the  waterfront  perimeter. 

T h e  p o r t ' s  two sheds s t o r e  the  incoming goods and a t  the time of 

invest igat ion included wheat f l o u r ,  cement, medicine, spare par t s  f o r  buses, 

bicycle t i r e s  and s a l t ,  the l a t t e r  a shipment from Port Sudan t h a t  has  been 

unclaimed and has been cccupying valuable storage space f o r  over a year  and 

f o r  which no d e n u r r a ~ e  chzrge has been collected.  

The R T C  River Agent has approximately 140 people working f o r  h i m  including 

87 da i ly  r a t e  laborers  a t  93 pt/day f o r  a s i x  hour  work day consist ing of 

one hal f  Sudanese and one half neighboring country refugees. These dai!; 

r a t e  workers must be released one day every three  months o r  they become 

permanent employees, which the RTC has a policy of not replacing. The Juba 

force  of these perxianent stevedores has been reduced t o  th i r t een .  For the 

laborer  t h o u g h ,  even being a da i ly  r a t e  employee of the RTC i s  tzntamount t o  
a permanent job, being paid when no cargo i s  moving and only working a few 

hours per day shen cargo has t o  be t ransferred.  

T h e  method preferred by the l o ~ a l  merchants i s  t o  bypass the RTC personnel 

and t o  unload cargo by t h e i r  own gangs, paying the labor crews a s  much a s  25 

pt/sack (e.9. dura) and unloading d i r e c t l y  from the barge t o  a l o r r i e  t o  be 

t rans fe r red  t o  the merchant's warehouse. There have been examples of a 

s i ng l e  laborer  moving over 50 sacks per day, and the merchant puts enough 

labor on t o  unload a 300-500 ton barge i n  two days. For small consignn~ents 

t h a t  the  merchant le ts  the RTC handlc, he i s  charged .0054 p t / l O  kg. 



Periodical ly  when bas ic  food s t u f f s  a r e  in shor t  supply, the  Supply Off icer  

of  the Provincial C~rnrnis~ion wi l l  conf iscate  the  commodity, w i t h  t he  

ass i s tance  of the S t a t e  Securi ty Pol ice ,  and d i s t r i b u t e  the  goods t o  the 

various t r i b e s  of the area ,  paying the merchant the " o f f i c i a l "  pr ice  (e.g. 

dura LS 33/sack wholesale and receiving LS 35/sack r e t a i l  ). This r e s u l t s  i n  

an unhappy merchant who ,  by trading on the "unof f ic ia l "  market, can receive 

mare than double t h i s  amount. 

POL unloading f a c i l i t i e s  a r e  provided by Shell Oil Company and are located 

just  downstream from the port .  Although RTC has some abandoned and 

p r e s e ~ t l y  corroding fuel tanks, the  pusher tugs carry  thei r  own fue l .  

Therefore a l l  of the region's  POL products transported by water a r e  a t  t he  

Shell  f a c i l i t i e s .  These consis t  of benzine ( 7  t a n k s  a t  12,000 imp. g a l .  

each, one a t  20,000 imp. gal .) ;  gas/oil  (one tank a t  213,500 imp. gal .); and 

J e t  A-1  ( 2  tanks a t  12,000 imp. gal .  each, one a t  38,000 imp. ga l . ) .  The 

s torage f a c i l i t i e s  a r e  adequate since the  region 3s only receiving 25% of i t s  

J e t  A - l  allotment,  29% of i t s  gas/oi l  allotment and 38% o f  i t s  benzine 

a1 lotment (1982 data supplied by Shel 1 ) .  

SERVICE AREA AND CGMPETING MODES OF TRANSFORTATION 

The Juba p o r t  serves the Equatoria Region, b o t h  western and eas tern  

provinces, and i s  t h e  most southerly navigable r i v e r  port  in Sudan, The 

only improved a1 1-seather roads a r e  i n  Juba proper and the only 

t ranspor ta t ion  connection w i t h  areas north of Juba i s  by r i v e r  during the  

~ e t  season (June through Novenber). I t  should be noted t h o u g h ,  t h a t  some of 

the southern roads ( e - g .  Juba, Mongal l a )  open a few weeks ea r l  i e r  than some 

of the more northern roads ( e -g .  adjacent t o  the Sudd) because of s l i g h t l y  

higher elevation and n o w  grcnular soi  1 perrni t t i n g  b e t t e r  drainage. From 

l a t e  November through f4ay the northern roads a r e  passable, and because of 

the  inefficiency and unrel i ab i l  i t y  of the R T C ,  most nerchants p re fe r  t o  

receive and ship t h e i r  goods by l o r r i e ,  even a t  a higher c o s t ,  a s  f a r  n o r t h  

a s  Kr s t i  2 n d  Khartoum. Additional l y ,  during 1 ow c a t e r ,  the  navigation t o  

J u b a  i s  r e s t r i c t ed  acd t h e  nerchants t h a t  do s h i p  by water m u s t  send l o r r i e s  

north t o  Plongalla or Gemeizs t o  t r a n s f e r  t h e i r  goods. 



The roads s c u t h  and s o u t h e a s t  of Juba  provide access  t o  Uganda and  K e n y a  

respectful ly,  and a re  the supply 1 ines for  Juba's t h i r s t  for  imports 

including petrol , dry foodstuffs, f r u i t s  and  vegetables, m i  scel laneous 

~ e r c h a n a i s e ,  coffee znd tea. The l a t t e r  beverage incjredients, when in 

excess of local demand, are exported to  the north. 

CARGO PROJECTIONS 

Presently Juba has a 4 t o  1 r a t io  o f  imports over exports and handled just 

over 30,000 t o n s  in  the 1982-83 year with i t s  existing f a c i l i t i e s .  A unit 

berth a t  30% occupancy could easi ly  handle th i s  tonnage, leaving over 80% of 

the to ta l  wat2rfrontage for other use. Or, in other words, four more unit 

berths would allow Juba to  handle nearly 250,000 tons annually. This 

tonnage is f a r  bey~nd the most optimistic projections o f  even the EDF 

Report. 

The waterfront perimeter and  backlands areas are  physically adequate t o  
handle the projected cargo. Unit berths should only be bu i l t  when the 

vot  ume demands it. 

PORT REQU I REMENTS 

Non-mechanized cargo mvement i s  the m s t  cost effect ive method f c r  the 

fores5eaSle fu ture ,  but Juba, being the southern terminus of the syste:? and 

w i t h  i t s  t i e  t o  the road system in t h e  south, necessitates a requirement t o  
hatxfle heavy loads. There i s  a need for  a simple, fixed, non-destructive, 

workable piece of heavy cargc handling equipment t o  replace the two complex 

mairltenance prone hydraulic cranes t h a t  now ex i s t  a t  the port. A simplified 

g i n  pole type of arran~ement,  sirnilar t c  a ship 's  nast with boom a n d  

corresponding winches allowing f o r  a 10 ton  pickup ?t  a reach of 8 meters, 

powered by a standard "donkey" engine dri-dirg a d r u m ,  with t k  a b i l i t y  t o  be 

r igged  f o r  manual operations should be ifivestigsted. This would be placea 

adjacent t o  a ver t iczl  quay allowing a barge t o  be pulled alongside, and then 

moving the barge as required. (RTC's Khartoum Korth h a s  such ~quipnient tind, 



although very o ld ,  i s  s t i l l  in operation. The pos s ib i l i t y  t h a t  RTC could 

const ruct  and i n s t a l l  one a t  Juba should be examined before ordering from 
fore ign sources. ) 

Once the waterfront  i s  cleared there  wi l l  be more perimeter f o r  cargo 

t r a n s f e r ,  An 80 meter u n i t  berth could be  constructed near the  upstream end 

of the por t  where there  i s  no shoaling problem. This berth would a l s o  be the  

locat ion f o r  the  heavy l i f t  equipment. Bollards would be provided, fendering 

f o r  the ve r t i ca l  wall a t  the l i f t ,  and area l igh t ing  supplied by local  power 

(with standby generator)  f o r  night work and double sh i f t i ng  of gangs  when 

required. The backland would be c leared and s t ab i l i z ed  w i t h  l a t e r i t e  and 

fenced f o r  secur i ty .  

The  f ive  m o n t h  r a in ly  season requires the perishable goods t o  be stored 

under cover. Normally goods would be t ransferred d i r e c t l y  between t h e  

barges and the-shores ide  t r a n s i t  sheds, b u t  there  i s  a growing tendency f o r  
the  merchant t o  move h i s  goods d i r e c t l y  from the water by truck t o  h i s  own 
s torage area.  

There i s  perceived t o  be a need f o r  warehousing f a c i l  i t i e s  i n  the  por t  (e,g. 

EDF Report Suggesting 2 - 1000 square meter sheds in Phase I )  b u t  a  more 
prudent approach t o  t e s t  t h i s  market i s  t o  increase the cargo movement 

through the  p o r t ' s  own shed, auctioning off  the  goods not claimed, 

shortening the allowable storage time and increasing the dumurrage charges. 

The  port  should inves t iga te  reclaiming i t s  warehouses from the Army and the 
a v a i l a b i l i t y  of o ther  ex i s t ing  near-port f a c i l i t i e s ,  e.g. adjacent t o  t he  POL 

f a c i l i t y .  Once the  demand has caught up with the supply of ex i s t i ng  covered 

sheds, then a  100' X 180' t r a n s i t  shed should be b u i l t  backland of t h e  new 

ber th .  This should be a  t r a n s i t  - shed fo r  throughpux cargo and not a 
"permanent s torage warehouse" on por t  waterfront property. 

Securi ty i s  only as good as  i t s  enforcement. Until management wants t o  

secure the  por t ,  new fencing throughout i t s  ;er ineter  i s  not j u s t i f i e d .  B u t  

t he  new berth and backland must be secured, with only those perscnnel who  



a re  d i rec t ly  involved ' i n  cargo hand1 ing 

enforcement under a c lear  and e f f i c i en t  

t o  convi2ce the shipper t o  use th i s  fac 

of t h a t  cargo present. This t ype  of 

working environment might be enough 

i l i t y .  

Dredging of the shcal i s  required. However, i t  should be done in 

c o ~ r d i n z t i o n  ~ i t h  chanriel s tab i l iza t ion  Eeasures. I t  i s  estimated t h a t  
31,700 cubic neters o f  cater ial  must be rexoved to  provide 2 minimum drsft 

f o r  300 ton  barge loads a t  low water. 

I WROVEMENTS 

Short Term .- 

Management Actions: 

o Clear the waterfront of a l l  abandoned equipment and materials. 

o Koor i n a c t i v ~  vessels el sewhere. 

a Remove gcods from the warehouses t h a t  are not in t r ans i t .  

o Secure the p o r t  by allowing only port related services and 

personnel on port property. 

o Negoticte w i t h  the Amy f o r  reposession of Ma ihouse No. 2. 

o Nake a n  inventory of available warehouse space. 

o Establish a s i ~ p 7  i f ied  maintenance program ( e . g .  pick u p  t rash) .  

Faci 1 i t i es :  

o Dredge the shallow arcas, block the side channel and establ ish 

a hydraul i c  mcniioring program. 

o Fabricate from existing rcaterial temporary bollards and  place them 

behind the uni~proved b a n k .  

o Construct an 80 neter berth, provide associated fendering and ciooring 

faci  I i t i e s ,  inprove and secure backland area with 1 ighting, and 

i n s t a l l  a simplified fixed crane. 

c Secure the neb; berth and backland by fencing. 



Lona Term 

Management System: 

o A maintenance system ultimately leading to a preventive mzintenance 

program. 

o Administrative and operation personnel in one building on port 
property. 

Facilities: 

o Additional 80 meter berths as required. 

o Dismantling of existing -buildings. 
o Construction of an Ad-Op building. 
o Erection of a 100' X 180' transit shed. 
o Provision for a passenger 1 oading/control area. 

o Laterite "pav ing"  of the remaining backlands. 

o Construction of a workshop for facilities maintenance. 

o Securicg the complete port with a control gate. 
o Adding some cargo hand1 ing mechanization (e.g. conveyors) 

to increase throughput. 

RENK 

EXISTING FACILITIES 

Renk i s  primarily a one comodity port supplying most of the dura for the 

South. It is located on the east bank of the White Nile and, although its 

tonnage classifies it as a Primary Port, its facilities could be generously 

described as a "river landing". . Its quay is broken, bol lards completely 
pulled out gf the ground, there i s  no berthing perimeter backland, no 

security, and RTC offices are located away from the berth. In short, it is 

a very inadequate faci 1 i ty. 



CARGO HANDLING 

The dura arrives a t  the  port in sacks on lorries directly from warehouses 

generally located within one kilometer of the quay. The sacks are loaded 

on to  the barge by porters a n d  the shipper usually pays 25 pt/sack for 

loading and 20 pt/sack for warehouse t o  port transfer,  and  one barge can be 

l ~ a d e d  in two days. 

Dura harvest occurs in early spring and i s  the time when the grower gets the 

lowest price, b u t  by selling i t  o f f  season he can obtain twenty t o  th i r ty  

percent more. The large modern warehouses (owned by the banks) and the large 

number of individual small brick warehouses provide the grower with this  

opportunity. I n  Renk the entrepeneur i s  ei ther  growing, storing, or shipping 

dura and the RTC has a virtu21 monopoly on providing th is  l a s t  function when 

t h e  only access to the S o u t h  i s  by river. 

SERVICE AREA AND COf*:PETING MXES OF TRANSPORTATION 

Renk, because of i t s  warehouses, has a virtual monopoly on exporting dura 

from the east bank  of the Upper Nile Province. B u t  once the  roads are 

passable, the merchant has an alternate means of shipping. 

Upon completion of the a l l  weather road from Rabak there will be year around 

access t o  the Rorth. During the dry season most merchants prefer t o  ship 

south by highway, a t  least  t o  Malakal, as they can control the shipment and 

d o n ' t  have t o  play the RTC game of "who's f i r s t  on the shipping priority 1 i s t  

i n  Kosti". Also the government allows the merchant t o  recover th is  

additional shipping cost in czlculating the selling price and he can market 

the dura in a few days, instead o f  a few months i f  he l e t s  the RTC handle 

i t .  

PORT REQUIREMENTS 

Berths supported by secured Szcklands are needed. As many as thir ty vessels 

(barges a n d  power plants! hzve been scattered along the bank .  RTC has 
stationed a shuttle t u g  a t  the port which assists  in moving the vessels. 



A new 80 meter u n i t  berth is  proposed w i t h  improved backland f o r  l o r r i e  t o  

barge loading. The berth would be constructed on the upstream end of a new 

f i l l  w i t h  addit ional  f i l l  placed downstream f o r  mooring of inac t ive  barges 

waiting t o  be loaded, This f i l l  could allow f o r  t he  mooring of twenty 

vessels  double berthed, s o  t h a t  the  ver t i ca l  wall un i t  berth should be 

ac t ive  a t  a l l  times and i t s  l igh t ing  wil l  allow f o r  n i g h t  loading. 

IMPROVEMENTS 

Short Term 

Management Actions: 

o P u t  i n  some temporary bol lards  and moor the inact ive  vessels  

e l  sewhere. 

o Secure t he  ber th  by posting a guard a t  the causeway throat .  

o Insure t h a t  t he re  i s  always a communications l i n k  w i t h  the f l e e t  and 

Kosti. 

Faci l  i  t i e s :  

o Dredge and f i l l  63,000 cubic meters of material .  

o Construct an 80 meter sheet  p i l e  berth and improved backlands. 

o Secure t h e  area  and provide new port o f f i ce s  inside.  

L ~ n g  Term 

Management Actions: 

o Simplify and expedite the shipping procedures. 

o Market the  advantage of using the po r t .  

Faci 1 i t i e s :  

o Construct more un i t  berths as required. 

o If f i nanc i a l l y  j u s t i f i e d ,  construct  a t r a n s i t  shed. 



OTHER P R I l l A R Y  PORTS 

KOSTI 

The waterfront and backland f a c i l i t i e s  are  a l l  there and can eas i ly  handle 

the an t i c i  paied carso.  Proper nanagenent can increase the throughput 

capacity without need f o r  czpital  improvements. 

PAL AKAL 

The ex i s t ing  landing in the center  of town i s  1 imited. He suggest cargo 

operations downstream be phased in  where open area e x i s t s  near the RTC 

workshop and POL tanks. As cargo increases,  secure the a rea ,  construct a 

un i t  ber th ,  acquire more backland, a n d  move the RTC administrat ive o f f i ce s  

here. Clean u p  t he  present f a c i l i t y  and l e t  i t  eventually become only a 

passenger f aci  l i t y  . 

BOR 

S t ab i l i ze  the shorel ine  and  remove obstacles f c r  berthing. Reestablish a 

manned p o r t  o f f i c e ,  c l e z r  and fence the backland and provide bollards f o r  

mooring. As cargo volume increases consider in the long term relocating the 

p o r t  from the cen te r  of town. ( N B  RTC i n  recent conversations with USAID 
have discussed the possible purchase of G.O.S. Army surplus warehouses t o  he 

placed a t  Bor and Mcncjalla.) 

SECONDARY PORTS 

The dozen ports  comcrising t h i s  c l a s s i f i ca t ion  are  divided equally between 

west and  e a s t  b a n k  I sca t ion .  Discounting Adok and Shambe, which a re  located 

i n  the middle of the  Subd, the  secondary ports  average 62 kilometers apar t  

and 118 kilometers from a primary p o r t  approximately one-half t o  one f u l l  

day average travel  t i n e .  

~ 



Adok and Shambe pose  a  s p e c i a l  problem because  o f  t h e i r  i s o l a t i o n ,  and upon 

open ing  o f  the J o n g l e i  Cznal , t h rough  t r a f f i c  w i l l  bypass  then1 corrrpletely. 

How t h e y  o p e r a t e  and what improvements a r e  needed w i l l  b e  a f u n c t i o n  of t h e  

c a r g o  t h e y  c a p t u r e .  

Kodsk needs t o  s t a b i l i z e  i t s  c a u s e m y ' s  banks and remove some submerged r o c k s  

t h a t  a r e  r e s t r i c t i n g  the b e r t h i n g  p e r j m e t e r  arid ~ o s t  o f  t h e  o t h e r  s e c o n d a r y  

p o r t s  nee$ s i m i l a r  maintenance  work. 

Future c o n s i d e r a t i o n s  s h o u l d  b e  g i v e n  t o  i d e n t i f y i n g  d e t a i l e d  f a c i l i t y  

p rab lems  i n  these twe lve  p o r t s  and t h e  p o s s i b i l i t y  o f  p r o v i d i n g  one-t ime 

f u n d s  f o r  a mobi le  f l o a t i n g  c o n t r a c t o r ' s  p l a n t .  T h i s  would c o n s i s t  of a  

main b a r g e  having a t  l e a s t  a  100 t o n  c r a n e  w i t h  d r a g  and clam b u c k e t s  and 

s i d e  b a r g e s  w i t h  r e p a i r  m a t e r i a l s .  I f  done p r o p e r l y ,  the r e p a i r s  s h o u l d  

l a s t  a t  l e a s t  a s  l o n g  as t h e  l a c k  o f  maintenance  which o c c u r r e d  d u r i n g  t h e  

l a s t  t w e n t y - f i v e  y e a r s .  

EST1 I4ATED COSTS FOR FACILITY IMPROVEMENTS 

E s t i m a t e s  of p o r t  improvements were made a f t e r  p r e l i m i n a r y  d e s i g n s  were 

p r e p a r e d  f o r  t h e  purpose  of q u a n t i t y  t a k e o f f s .  C o n s t r u c t i o n  r o s t s  were 

p r o v i d e d  by c o n t r a c t o r s  i n  t h e  a r e a  who have equipment and per ;onnel  c a p a b l e  

of do ing  t h e  work. Obvious ly  u n i t  c o s t s  a s  we l l  a s  m o b i l i z a t i o n ,  

d e m o b i l i z a t i o n  and s u b s i s t e n c e  c o s t s  i n c r e a s e  w i t h  up r i v e r  d i s t a n c e s  frcm 

Kosti and Khartoum. 

S i t e  c o n d i t i o n s ,  e.g. f o u n d a t i o n  m a t e r i a l ,  r i v e r  s t a g e s  and t h e  a v a i l a b i l  i t y  

of c o n s t r u c t i o n  m a t e r i a l s ,  e .g .  l a t e r i t e  and r o c k ,  a l s o  have a profound 

e f fec t  on c o s t s .  D i s c u s s i c n  and e s t i m a t e d  d e t a i l s  a p p e a r  i n  Appendix 2. 

The f o l  lowing e s t i m a t e  summaries i n c l u d e  c o n t r a c t o r s '  mobil i z a t i o n ,  

d e m o b i l i z a t i o n ,  s u b s i s t a n c e ,  ove rhead ,  p r o f i t  and a 15% c o n t i n g e n c y .  



JUBA 

Per discussion in t h i s  chapter,  Juba Port administration should c l e a r  and 

secure i t s  remaining waterfront and backland area .  If this item i s  added t o  
por t  improvements, cos t s  and c r e d i t  taken f o r  salvage, then allow LS 100,000 

f o r  t h i s  work. See Table I V  - 4 f o r  a breakdown of improvements a t  the Port 

of Juba. 

Donors, p r io r  t o  ccmrtitment of funds f o r  cap i ta l  improvements, should 

consider requiring RTC expenditures of funds o r  forces t o  complete the 

delayed maintenance items. 

R E N K  

For the purpose of t h i s  est imate,  the  f i l l  would be from land excavation, 

dry hauled and  placed from the shore1 ine. Because i t s  a h i g h  volume por t ,  

a  ver t i ca l  sheet  p i l e  bulkhead would r e t a in  a l a t e r i t e  surface backland 

behind the inproved berth and the  area would be secured. Approximately LS 

350,000 could be credi ted  t o  the  fu ture  berth area which would function as  

barge  s torage and overflow f z c i l i t y .  A de ta i led  estimate and sketch i s  shown 

i n  Appendix 2 and the  approxinate construction time i s  180 days. F i l l ,  

Improved Berth and Backlands, Buildings & Overflow Area would cos t  LS 

3,100,000. 

OTHER PRIMARY PORT IE?ROVEHE!iT COSTS* 

Minor improvements a t  Kosti, Malakal and Bor a r e  e s sen t i a l l y  delayed 

maintenance costs  as  foilcws: 

Kosti 

Clear the waterfront  o f  a1 1 inoperative vessels  t o  
a1 low addit ional  "natural"  berthing perimeter. LS 75,000 

*Work can be acco~p ' l  ished with con t r zc to r ' s  mobilized forces on way t o  work 

i n  Equatorial Region. Construction admini s t r a t i o n ,  management and f i e ld  

services  included. 



Table IV.4 

Best Available Copy 8 A  (,) 

Navigation Improvements (1 

Sredgi ng 
Channel i  za t i  on 

Berthing Wall 

Unit 

3  1,  700m3 
200m 

U n i t  

S t e e l  S o l d i e r  P i l e s  and Lagging 8 Urn 
Mass Cyclopean 

( 4 )  
80m 

Short  Wall & Improv. Slope 80m 

S t i f f l e g  Crane & Vert ica l  Wall Unit 

Crane & Uall Lump Sun 

C O S ~ ( L S ) ( ~ )  Const. Tir: 

1,131,750 120 days 
661,CZl 120 days 

Cost ( L S ) ( ~ )  Const. Tiix 

453,182 12 weeks 
340,256 11 weeks 
245,660 10 weeks 

C O S ~ ( L S ) ( ~ )  Const. Tim 

500,216 12 weeks 

Backl ands 

S t a b i l i z e ,  Fence, Light 12, 150m2 306,780 12 weeks 

Mobi l iza t ion ,  Demobilization, Subsis tence f o r  Landside work 

I f  Independent of Ravigation Improvements LS 894,312 
I f  Concurrent w i t h  Navigation Improvements 792,637 
Savings i f  Total P ro jec t  Under One Contract 101,675 

T r a n s i t  Shed ( o ~ t i o n a l )  U n i t  Cost (LS) 

Galv. S t e e l ,  (100' X 180')  1 ,672~1  2  LS 736,200 
(Credi t  approx. LS 125,000 of mob/demob i f  shed p a r t  of  t o t a l  c o n t r a c t )  

Summary (Juba)  

Assume a l l  work under one general con t rac to r :  

Navigation Improvements LS 1,792,771 
Berthing Wall 245,560 
Crane and Wall 500,816 
Back1 ands 305.780 
Mob/Demob Subsis tence 

Source: Moffat t  & Nichol 

P!otes: 1. Discussion i n  Chapter 111. 
2. Including mob. and demob. and both dredging and channel iza t ion  

under one c o n t r a c t  but  not lead time f o r  fore ign  n a t e r i a l  o r  
e q u i p m e ~ t .  

3. Excluding mob. and demob. which i s  a sepa ra te  itein. 
4. Se lec ted  because of  lower c o s t  and higher  loca l  currency components. 
5. All costs i n  this t a b l e  exclude cons t ruc t ion  a d m i n i s t r a t i a n ,  managenen 

f i e l d  surveys and p r o f e s ~  ional  f e e s .  



Malakal 

Move the camel barge, clanshell submerged obstruc- 

tions, repair & stabilize bulkhead. 150,000 

Bor - 
Remove submerged obstructions , place new boll ards 

a n d  dress slope 

SECONDARY PORT IE.1PROVEME:~TS COST 

Delayed maintenance a t  Mongalla i s  the only proposed secondary port 

improvement. 

Mongal 1 a 

Dress the shore1 ine, plzce new bol lards. 

SUMMARY OF PORT IMPROVEWENT COSTS 

A summary of the abcve improvements a n d  costs i s  presented in Tabie IV - 5 .  

This table presents short-term cost  summaries, longer-term improvements and 

the useful l i f e  cycles for various port co~ponents. 

MAINTENANCE COSTS AND PROCEGURES 

Each port should have personnel as a part of i t s  s taff  who are responsible 

fo r  establishing and implementing a f ac i l i t i e s  maintenance program. The 

pi-2p352d inprovements have relatively 1 ow maintenance requirements. 

Procedures sack as checking the security fence, examining the rock slope a t  
low water, making sure t h e  l a te r i t e  drains by raking and conpactins very low 

areas, and then having the hand tools a n d  material bins t o  accomplish this 

work should be a f i r s t  crder af priority for the port management. 



C o s t s  f o r  t h i s  a r e  a  m i n o r  p a r t  of t h e  p o r t ' s  o v e r h e a d  b u t  s h o u l d  b e  a l i n e  

item i n  i t s  a n n u a l  b u d g e t .  T h e s e  c o s t s  a r e  n o t  c o n s i d e r e d  l a r g e  enough t o  

b e  l i s t e d  i n  t h i s  r e p o r t .  The s i m p l e s t  c r a n e  p r o p o s e d  f o r  t h e  s o u t h e r n  

t e r m i n u s  s h o u l d  h a v e  some b a s i c  s p a r e  p a r t s ,  b u t  p r o o f  e x i s t s  t h a t  Khartoum 

N o r t h  h a s  o p e r a t e d  a s i m i l a r  one  f o r  f o r t y  y e a r s  w i t h o u t  m a j o r  p rob lems .  

ENVIRONMENTAL CC4SIDERATIONS 

Env i ronmen ta l  Effects: The p r o p o s e d  p o r t  improvements  a r e  a d j a c e n t  t o  

s i m i l a r  F a c i l i t i e s  a n d  a r e  c o m p a t i b l e .  The r i v e r  n a v i g a t i o n  and  c h a n n e l  

s t a b i l  i z a t i o n  improvements  w i  11 d i  s t u r b  t h e  b i o t a  when a p p r o x i m a t e l y  200,000 

c u b i c  meters are e x c a v a t e d .  The f i l l  a t  Renk will occupy  a p p r o x i m a t e l y  two 
f e d d a n s  o f  r iver b o t t o m .  

M i t i g a t i o n  N e a s u r e s :  Non a n t i c i p a t e d .  



T a b l e  IV - 5 (1 

A. SHORT-TERM IGPRO'JEMENT COST SUMMARY 

J u b a ,  i n c .  p o r t  c l e a n u p  
Ren k 
O t h e r  Pr imary  P o r t s  
Secondary  P o r t  (Mongal 1 a )  ( 2 )  

B. LONGER-TERM PORT IMPROVEKENT COST SUMMARY 

1990-2000 Malakal U n i t  Ber th  w/crane ,  w/o T.S. 
Bor U n i t  B e r t h  w/c rane ,  w/o T.S. 
Renk A d d i t i o c a l  Ber th  w/crane 
A d d i t i o n a l  U n i t  B e r t h s  w/o c r a n e  
A d d i t i o n a l  T r a n s i t  Shed 

C, I-IFE CYCLE COSTS OF SHORT-TERM INVESTMENTS 

Wall and Crane  40 y e a r  1 i f e  Juba  
X a l l ,  b l d g s . ,  f i l l  4 0 y e a r  l i f e  Renk 
Paving & Fencing 10 y e a r  l i f e  Juba 
Pav ing ,  Fencing & B r o ~ s  10 y e a r  l i f e  9enk 
T r a n s i t  Shed 40 y e a r  l i f e  

Source:  M o f f a t t  & Nichol 

( 1 )  Tab1 e i n c l  udes  costs of c ~ n t r s c t  adrnini s t r a t i o n  and management, 
f i e l d  i n v e s t i g a t i o n  and s u r v e y s ,  and e n g i n e e r i n g  d e s i g n  and 
c o n s t .  services of 20% 

( 2 )  Funded immedia te ly  i f  Mongalla i s  s o u t h e r n  t e r m i n u s .  
( N B  - T r a n s i t  Shed needed b u t  may b e  f u r n i s h e d  i n d e p e n d e n t l y )  



V. INF2G1JEME:X OF RIVER OPERATIONS 

IWTRODUCTION 

T h e  economies of r i v e r  t r a n s p o r m t i o n  a r e  dependent upon both na tu re  and man. 

fk ture  provides the r i v e r  znd r z n  s t imula te s  the  commodity movernetits and 

opera tes  t h e  t r a n s p o r t  s y s t m .  In  Sudan, both na ture  and nan-control led 

f e a t u r e s  a r e  r e t a r d i n s  t h e  achievement of  b e n e f i t s  which river t r a n s p o r t  has 
b r w g h t  t o  o t h e r  r i v e r  bas ins  of t h e  world. Nature c o n t r o l l e d  elements of the  

river a r e  analyzed i n  Chzpier 111. This chap te r  p resen t s  ana lyses  o f  

mn-con t ro l l ed  a s p e c t s  ranging from bas ic  river t r a n s p o r t  c o s t s  t o  

monopol i s t i c  versus f r e e  market opera t ions  ; t o  pub1 i c  s e c t o r  a d m i n i s t r a t i v e  

guide l ines .  

T h u s ,  in  t h e  fol lowing i n t e r r z l a t e d  sec t ions :  

Comparison of T r m s p o r t  Systems dea l s  with the  bas i c  

competi t iveness  of river versus  road o r  r a i l  t r a n s p o r t  and r i v e r  

t r a n s p o r t  e f f i c i e n c i e s  arcund the world. 

Costs of Nater Trznspor tz t ion  i n  Sudan and U n i t  Cost of Moving 

Cornmdities by Water develop lower c o s t  a l t e r n a t i v e s  t o  the 
c u r r e n t  system. 

P rac t i ca l  and Econozic Units t o  Water Transportat ion r e l a t e s  t h e  

opera t ing  c o s t  f a c t o r s  t o  physical condi t ions  on the White Ni le ,  

and 

Planning f o r  and I y l e n e r i f i n g  System P r i v a t i z a t i o n  sugges ts  a 
s imple,  competi t ive ~ e c h a n i s m  f o r  p r i v a t i z a t i o n  which avoids t h e  

c rea t ion  of a ponderous regula tory  procedure more I i kely t o  r e t a r d  

than t o  promote p r i v a t i z z t i o n .  



COMPARISON O F  TRAEiPORT SYSTEMS 

The use of inland waters f o r  t ranspor t  of goods and people s t a r t e d  ea r ly  

i n  recorded h i s to ry .  The stimulus f o r  i t s  ea r ly  development was t h a t  
waterways provided "highways" over which goods and people could be moved 

by s a i  1 power o r  by human ow animal power from the shore. 

Today one normal l y  associa tes  the development of inland waterway systems 

w i t h  t h e i r  inherent  fuel e f f i c i enc i e s  ra ther  than t h e i r  "highway" 

cha rac t e r i s t i c s .  Stated another way, the developnent of a water transport 
system is most l i k e l y  t o  provide long-term operating economies r a the r  

than (or  in addi t ion t o )  f i r s t  cos t  construction economies as  compared, 

f o r  example with r a i l  or highway development, Nevertheless, the re  a r e  

s t i l l  locat ions  where the waterway provides opportunit ies both for i t s  
inherent  fuel  e f f i c i enc i e s  - and the opportunity t o  provide a "highway" 

f o r  commerce which might not otherwise be avai lable .  Due t o  the  topography 

and d i f f i c u l t y  of developing all-weather highway o r  r a i l  systems, the 
Khite Nile from Kosti t 3  Juba appears t o  f a l l  i n  this category where the 

"highway" benef i t s  may be of equal or g rea t e r  i n t e r e s t  than the  fuel 

e f f i c iency  benef i t s .  

I t  is obvious e i t h e r  from observation o r  analys is  t h a t  the waterway under 

considerat ion,  and the waterborne t ranspor t  system on i t ,  i s  unique. The  

be s t  ins igh t  t o  both the  opportunit ies and problems inherent  i n  t h i s  waterway 

i s  provided i n  Table V.1. 

The r e l a t i v e l y  low fuel  ef f ic iency f o r  waterway t ranspor t  i n  Sudan can 

probably be explained as  follows: 

o The gradient  of the r i ve r  i s  s teep corpared t o  most U.S. waterways 

where locks and dams have reduced r i v e r  gradients  and subs t i tu ted  

time ( i n  locking through) f o r  energy ( t o  push upstream). 

o The predominant conmodity movement i n  Sudan is upstream (food 

and f u e l )  while in the United S ta tes  i t  i s  d~vmstrean (gra in  

and coal 1. 



The chznne! i s  pcorly developed l e a d i n g  t o  l i g h t  loading ,  

navicjation p r ~ b l e m s  and  de l ays  which decrease  the fue l  e f f i c i e n c y  

of  t h e  s y s t m .  

The t r a n s p o r t  system i s  reported t o  be poorly managed which 

can r e s u l t  i n  excess running and f l e e t i n g  time, poor d i s t r i b ~ t i o n  

of l o a d s ,  and f a i l u r e  t o  cap tu re  d c n n s t r e m  nioveme~ts. 

As compared with the United S t z t e s  example, t h e  f i r s t  two f a c t o r s  have 

a l a r g e r  im2act on ftiel e f f i c i e n c y  than the second two f a c t o r s .  As 

proof of this  po in t ,  Table V.2 shows the fue l  e f f i c i e n c y  p o t e n t i a l  on 

this reach of  the White G i l e  under two lozd scenar ios .  

Table V. 1 

FUEL CO~iSWlPTIO?~ IN FREIGHT TRANSPORT 

Mode -- Sudan (1) United S t a t e s  (2)  
Ma terway 24 234 

P i p e l i n e  

Rai 1 

Highway 

Fieavy Truck 

Wediun Truck 30-17 

Sources: (1) Sudan b t i o n a l  Energy Assessrxnt, Transport  Sec to r ,  Ann 
2 National Energy Administrat icn,  Apri 1  1983. 

( 2 )  U. S. Department of  Transpor t a t ion ,  F re igh t  Transport  

Energy Use. DOT-TSC-OST 79-1, Ju ly  1979 



Table V.2 

FUEL EFFICIENCY ON SEVERAL WATERWAY SYSTEMS 

Wa terwiiy Load Fuel Efficiency (Ton-km/kg) 

Sudan (national average) n.a. 2 4 

White Nile 1200t u p  50 

200t down 

White Nile 1600t u p  . 65 

400t down 

U.S. (national average) n.a. 234 

Source: Ogden Beenan and Associates. 

The e f fec t  of r ive r  gradient on fuel efficiency cannot be too  strongly emphasized. 

I t  i s  tf ,2s f ac to r  t h a t  basically establ ishes the horsepower (and fuel consumption) 

required t o  operate on the r iver .  Table V.3 compares the ra t io  of horsepower t o  
tonnage f o r  several r ivers  of various gradients throughout the world. 

Table V.3 

THE INFLUENCE OF RIVER GRADIENT ON TUG POWER 
Wa terwav 

White Nile (1) 

Niger/Benue 
Lower R h i  ne 

Mississippi 

Gradient Horsepower/ ton 

10-30 ( X  0.50 

Source: River Studies, Niger and Benue Rivers 

Nedeco, 1959, with additions by Ogden Beeman and Associates. 

Notes: (1) Gradients included are  Jonglei Canal t o  Juba 

T h u s ,  as one embarks on plans t o  improve the navigability of the White 

Nile i t  should be realized that  there are  inherent l imitations on the 

economies of fuel consumption t o  be realized. Revertheless, i t  i s  c lear  a n  
e f f i c i e n t  operation with a maintained channel  should achieve fuel 

e f f ic iencies ,  on t h e  average, be t t e r  t h a n  truck transport .  



I t  should be realized t h a t  t.he final 40kn reach from Mongal l a  t o  Juba 
5 has a gradient of 30 X 10- . This i s  steep enough t o  be considered 

questionable for ef f ic ient  water transport and quite possibly resulting 

in fuel consumption greater t h r i n  highv:ay nodes when considered on a ton- 

kilometer basis. Interestingly, i t  i s  also this excessive gradient which 

results  in three out of the five s h a l  low areas requiring dredging cccur- 

ing in th is  reach and  five occuring where rhe slope i s  23 X or more. 

I t  i s  probable t h a t  the incentive t o  ifiprove navigation in this  reach 

ar ises  more frcn the riverine "highway" aspect rather t h a n  any inherent 

economic benefits of water transport. This point will be further dis- 

cussed la te r  i n  t h i s  chapter, 

COSTS OF WATER TRANSPORTATION IN SUDAN 

In order to evaluate the economic and  financial aspects of projects for 

physical or administrative improvements, or privatization of the river 

transport system, i t  i s  necessary t o  analyze the cost of tug-barge 

operation in Sudan. 

The financial costs of existing and  privatized tug-barge operations 

were compared t o  estzblish a base point for further evaluation. These 

financial costs are shosn in Table V.4. The f i r s t  column shews a pro- 

foma analysis prepared by RTC for  rate setting purposes. After dis- 

cussing th i s  analysis with RTC s ta f f  and evaluating the rationale behind 

i t ,  we have adopted i t  for  a starting point. RTC used the fol lwing cr i ter ia :  

0 The cost figures are for one t u g  and four barges making a 28 day 

round t r i p  - Kosti-Juba-Kosti . 

o Depreciati~n and interest charges are based on the new 940 H.P. 

tugs, four - five hundred ton  barges and util ization of six - 28 

day t r ips  per year, Depreciation and interest are a t  5% per 

year based on f i r s t  cost of equipment. 



o R e p a i r  c o s t s  a r e  t h e o r e t i c a l  and based on 7% o f  f i r s t  c o s t  f o r  

t u g s  and 22 o f  f i r s t  c o s t  f o r  b a r g e s .  

o  The overhead accou. : t  a p p a r e n t l y  i n c l u d e s  a1 1  R T C  s t a f f  i n c l u d i n g  

t h e  boa t y a r d  empl oyees . 

o The f u e l  cos t  i s  based on e x p e r i e n c e  f o r  s e v e r a l  t r i p s  and maybe 

somewhat u n d e r s t a t e d  due  t o  t he  problem of e x t r a  maneuvering and 

d e l a y s  . 

P l a n  1 and 2 r e p r e s e n t  proforma c o s t  f i g u r e s  f o r  two 

p r i v a t i z a t i o n .  P l a n  1 assumes t h a t  t h e  d e p r e c i a t i o n  

o f  t h e  RTC would b e  p a s s e d  d i r e c t l y  o n t o  t h e  p r i v a t e  

b e  reduced by o n e - t h i r d  because  t h e  p r i v a t e    per at or 

p e r  y e a r  i n s t e a d  of  s i x .  Overhead was c a l c u l a t e d  a t  

c a s e s  u n d e r  

and i n t e r e s t  c h a r g e s  

o p e r a t o r  b u t  would 

would g e t  n i n e  t r ips  

15% o f  e x p e n s e s  and 

a  10% p r o f i t  was added.  P lan  2 assumes t h a t  d e p r e c i a t i o n  c h a r g e s  would 

be i n c r e a s e d  t o  12% of t h e  c a p i t a l  cost. Again,  n i n e  t r i p s  p e r  y e a r  were 
assumed. An a l l o w a n c e  of 20% f o r  overhead  was e s t a b l i s h e d  and a 10% 

p r o f i t  n a r g i n  a l l o w e d  on f i x e d  and v a r i a b l e  costs. Crew e x p e n s e s  were l e f t  

t h e  same f o r  t h e  p r i v a t e  o p e r a t i o n  a l t h o u g h  i t  i s  assumed a p r i v a t e  o p e r a t o r  

s o u l d  p robab ly  have  a s m a l l e r  b u t  h i g h e r  p a i d  crew. 



Table V.4 

FINANCIAL COSTS OF RIVER TRANSPORTATION EXPRESSED IN L.S./MONTH 

FOR A TUG AND FOUR BARGES 

Fixed Cost 

Depreciation 

RTC(1) - Private Sector 

Plan l ( 2 )  Plan 2(3)  

15,918 10,607 10,607 

In t e r e s t  15,510 10,607 25,457 

Overhead 62,981 11,745 20,351 

Variable Cost 

Crew Salar ies  10,103 10,103 10,103 

F u e l  21,957 21,957 21,957 

Total Costs 140,.140 78,298 101,754 

Prof i t  @ 10% of Costs 0 7,830 10,175 

Total Costs, L.S. 140,140 76,128 11 1,929 

Sources: (1)  RTC T ra f f i c  Department Study; Unpublished (1982) 

(2)  Consultant: Assume barges work 9 mos/yr instead of 6 mos/ 
y r  RTC. Assume barge and T u g  a t  5% Depn and 

5% In te res t  same a s  RTC. Assume overhead a t  

15% to t a l  expenses. 

(3)  Consultant: Same a s  Plan 1, except assume barges and Tug 

a t  12% In te res t .  Assume overhead a t  20% 

to t a l  expenses. 

I t  seems tha t  a p r iva te  operator should be able t o  meet the  assumptions 

f o r  Plan 1 and 2 i f  the RTC would lease  o r  joint-venture the  t u g s  and 

barges a t  t h e i r  ex i s t i ng  fixed costs  (Plan 1) o r  a higher i n t e r e s t  

r a t e  (Flan 2 ) .  Nine t r ips  per year  i s  a conservative approach allowing 

three  ~ o n t h s  f o r  repa i r s  i f  t r i p s  can be concluded i n  under one month each. 

T h i s  inp l ies  9 months  with actual t u g  running time per month of 315 hours a t  

10 km/hour plus a 10% zllowance f o r  maneuvering and positionifig barges. 

United S ta tes  p rac t ice  would probaSly be more l i k e  eighteen hours running per 

day f o r  350 days/year ava i l ab i l i t y .  Note t h a t  t h i s  r e su l t s  in a comparison of 

6300 hours running t i d y e a r  i n  the  USA versus 2844 hours i n  the  pr ivate  

sec tor  Sudan example. 

\ v- 7 2- 8, 



T a b l e  V . 5  d e m o n s t r a t e s  t h e  d i s t r i b u t i o n  of c o s t s  f o r  s e v e r a l  r i v e r  t r a n s p o r t  

o p e r a t i o n s .  Column 1 i s  t y p i c a l  M i s s i s s i p p i  R i v e r  o p e r a t i o n s  i n  t h e  USA w h i l e  

Column 2 i s  the RTC examined on an  a g g r e g a t e d ,  a c t u a l  b a s i s  r a t h e r  t h a n  a 

pro-forma,  i n d i v i d u a l  t r i p  b a s i s .  The RTC-2 d i s t r i b u t i o n  i s  from 

Tab le  V.4. 

TABLE V.5 

DISTRIBUTION OF COSTS FOR RIVER TRANSPORT EXPRESSED AS 

PERCENT OF TOTAL COSTS , - 

Col umn 1 2 3 4 5 

Fixed Cos t  P r i v a t e  (4)  

Plan 1 Plan  2 

D e p r e c i a t i o n  5.3% 14.9 11.3 13.5 10.4 

I n t e r e s t  6.1 15.3 11.4 13.5 25.0 

Overhead 20.8 16.1 44.9 15.0 20.a 

YJ 39.0 70.1 77.1 59.0 68.4 

V a r i a b l e  Cost  

S a l a r i e s  (crew)  20.6 17 2 7.2 13.0 9.9 

f u e l  40.4 12.7 15.7 28.0 21.7 

% 61.0 29.9 22.9 41.0 31.6 

T o t a l  C o s t s  l( iO.O% 100.0 100.0 100.0 100.0 

Sources :  1. U.S. Amy Corps o f  Eng ineers  (1983) 

f o r  t h e  M i s s i s s i p p i  R i v e r  - Small Tug and f o u r  b a r g e s .  

2. Study o f  R i v e r  T r a n s p o r t  i n  t h e  Sudan; RRI Repor t  22 (1983) 

A l l o c a t i n g  the c o s t s  o f  RTC from Tab le  5.2.1, p. 5.7 

Korkshop wages i n c l u d e d  i n  r e p a i r  c o s t .  

3. RTC T r a f f i c  Department Rate Study - Unpublished (1983) 

R e p a i r  Cos t s  e s t i m a t e d  by RTC 

Works hop c o s t s  i n c l u d e d  a s  overhead 

4. Ogden Beeman and A s s c c i a t e s .  



Tables V.4 a n d  V . 5  demnstrate  several points of in teres t .  

o T h e  major cost  prablem a t  TRC i s  cverhead and i t  appears to  be 

centered a t  the  b o a t  yards a n d  repair  faci l . i t ies .  This i s  

i ron ic  because 72ck of equipment a v a i l a b i l i t j  i s  a major problem 

f o r  the operation. b i e  t h a t  boatyard perscrnnel are  show11 under 

repairs in Table V.5, C o l u m n  2 and ljnder overhead in Column 3, 

t h u s  g rmsly  dis tor t ing t h e  dis t r ibut ion of C E ~ S .  

o The USA f l e e t  has l o w  f i x e d  cost and  high operating cos t ,  
expressed as a percentage, compared t o  aqy o f  the Sudanese 

examples, pub7 i c  o r  private (Ref. Table V.5).  This re la tes  t o  
the very high u t i l iza t ion  factor  f o r  U.S. equi~ment which tends 

t o  keep in te res t  a d  depreciation charges low as a percent of 
overall cost .  

o fuel costs a s  a percentage cf t c h l  cost in the U,S. i s  higher 

compared t o  Sudan. This relates  agaic t o  the very h igh  u t i l  i z a -  

t ion o f  t u g s  waning t h a t  running t i m e  and fuel consumption a re  

very high compared t o  other costs. 

o Privatization w i t h  12% in te res t  rates r e s ~ l t s  in 25% of cast  

going t o  in teres t .  This i s  a resu l t  of the lcw ut i l iza t ion  

fac tor  of the  equipment and could m l y  he reduced by u t i l iza t ion  

exceeding the nine t r ips  per year assumed in Plans 1 and  2. 

Tables V.4 and V.5 make i t  c lear  t h a t  the s taff ing a t  RTC i s  too high 

and resul t s  i n  h i g h  costs compared t o  private sector a l ternat ives  even 

i f  ra tes  of in te res t  zpproach market ra tes ,  IF c ~ s t  i s  used t o  s e t  

f re ight  t a r i f f s ,  one m u s t  conclude that  the person buying goods i n  Juba 

i s  subsidizing the redundant RTC work force. If Tab le  V.4 i s  correctly 

conceived, one cculd conclude tha t  the costs of r iver  tug-mrge systems 

could be reduced under privatization by a cozbination of reduced work 

force -- and higher equipmnt u t i l i za t ion .  



T h e  nine t r i p s  per yea r  used OR the pro-forma pr iva t iza t ion  analys is  i s  

s t i l l  subs t an t i a l l y  below USA s t a ~ d a r d s .  This could be raised by having a 
sequential  scheduling of tugs a n d  barges where, f o r  example, a t u g  would drop 

o f f  a barge a t  each po r t  up-bound and pick one up down-bound. Tugs moving a t  

one week (or l e s s )  sequential  schedules could interchange equipment a s  

necessary. This would keep the cap i ta l  in tensive  t u g  moving and possibly 

( bu t  n o t  necessar i ly )  decrease usage of the l e s s  cap i ta l  and labor in tensive  

barge. While the long term goal of the system should be t o  increase 

u t i l i z a t i o n  - and a v a i l a b i l i t y  of the t u g s ,  i t  i s  believed t h a t  t o  p red ic t  more 

than nine trips per year  i s  speculat ive a t  t h i s  point.  Note t h a t  a dczS3ng 

of u t i l i z a t i o n  of t h e  tugs would bring the  d i s t r i bu t ion  of cos t s  r n * ~ : ' .  c l o se r  

t o  the  USA example i n  Table V.5. For example, under Plan 1, depreciat ion and 

i n t e r e s t  charges would drop 50% and fuel cos t s  would increase 100% while 

l abor  cos t s ,  a s  a percent of t o t a l  c o s t ,  would s tay  the same. 

W i t h  t h e  cos t  of operat ion defined on a per trip bas i s ,  we can now define 

u n i t  cos t s  of comnodity movements by looking a t  several d i f f e r en t  load 

f a c t o r  assumptions. 

UNIT COST CF MOVING COMMODITIES BY NATER 

In t he  previous sec t ion  we have defined and compared the  monthly cos t  of 

operat ing one t ranspor ta t ion u n i t  of 940 HP tug and four  - 500 t ~ n  barges. 
The un i t  cos t s  of moving commodities wil l  be a fuKction of how many t r i p s  

can be made i n  one month and how many tons a r e  ca r r ied  per t r i p .  

Table V.6 s9ows the un i t  t ranspor ta t ion cos t ,  per ton-km, under th ree  

d i f f e r e n t  cos t  and four  d i f f e r en t  load scenarios.  kh i l e  Load Prograns A 

and D probably somewhat understate and overs ta te  fuel cos t s ,  respect ively ,  

t h e  un i t  cos t s  a r e  va l id  f o r  comparison purposes. Informal discussions w i t h  RTC 

ind ica te  they have under consideration an increase i n  the t a r i f f  r a t e .  Khile the 
t a r i f f  covers 10 ca tegor ies ,  a typical  example i s  the  r a t e  c l a s s  f o r  dura which 

they propose t o  r a i s e  from i t s  present r a t e  of L.S. 0.048 t o  around L.S. 0.080 



because o f  c o s t  f i g u r e s  dksons t ra ted  in  Table V.6. I n t e r e s t i n g l y  t h e  c o s t  

b a s i s  of L.S. 0.028/ton km t r a n s l a t e s  t o  around U.S. $0.015/short ton mile  

which is  i n  t h e  range we would expect  t o  s e e  f o r  the t r a n s p o r t  ( exc lus ive  of 

load ing ,  unloading and user  f e e s )  c o s t  i n  the United S t a t e s .  

Table V.6 

UNIT COST OF TRAXSXXTIXG COI.4lliODITIES ( i n  L.  S  . / ton km) 

Ogerator  T r i p  Cost Load Program (1) 

L.S. / t r ip  - A B - i: - 
1600u/s 1200u/s lOOOu/s 

300d/s 300d/s 200d/s 

RTC IS0 140 0.052 0.065 0.082 

P r i v a t e  P 1 . l  ;6,128 0.028 0.035 0.045 

Scdrce: Ogden Seernan and Associates  

K ~ t e s :  1. Load Program defined a s  tonnage shown times an average t r a v e l  

d i s t a n c e  of 1427 kn a s  per RTC p rac t i ce .  

! f  t h e  p r i v a t e  s e c t o r  can zchieve nine t r i p s  per  y e a r  a t  t h e  c o s t s  shown, they 

c:c make a p r o f i t  under t k  p r e s e n t  RTC t a r i f f  f o r  a l l  t h e  combinations double 

unc?r l ined  and would e s s e n t i a l l y  break even under the combinations w i t h  t h e  

s i n g l e  underl ine.  Conversely, t h e  RTC is  considering an inc rease  t o  t h e  L,S. 

0.080 r~':e t o  g e t  onto z breateven s t a t u s .  The p o t e n t i a l  f i n a n c i a l  b e n e f i t  

t o  t h e  na t ion  should t h g s  be obvious and can be derived by t h e  number of 

t o n - k i l o m t e r s  expected t o  move on the  waterway system. Any improvement i n  

tug  uae b e t t e r  than z v a i l ~ b i ! i t y  of nine ~ o n t h s / y e a r  and turnaround t i n e  of 28 

days w i l l  inprove t h e  c o s t  f i g u r e s  shown. 

Szsed on t h e  RTC plan ts mke s i x  t r ips  per  y e a r  per  t r a n s p o r t a t i o n  u n i t ,  and 

t h e  suggested leve l  of n i n ?  t r i p s  per  yea r  f o r  p r i v a t i z e d  o p e r a t o r s ,  the 

p r o d u c t i v i t y  of one t r a x 7 c r t a t i o n  u n i t  per  y e a r  i s  shoxn i n  TzSle V . 7 .  



Table V.7 

ANNUAL PRODUCTIVITY OF A TRANSPORT UNIT IN TONS 

Operator Tri ps/yr Load Program 

A I3 C D 

RTC 6 11,400 9,000 7,200 6,000 

P r i v a t e P l .  l o r 2  9 17,100 13,500 10,800 9,000 

Source: Ogden Beeman and Associates 

To g e t  an idea of f l e e t  requirements, a t  Load Plan 8 (1200 u/s, 300 U s ) ,  7.5 

t ranspor ta t ion un i t s  ( tugs  plus four barges) would be required t o  t ranspor t  

100,000 tons/year which i s  i n  excess of today's  tonnage. T h i s  represents l e s s  

than half the f l e e t  of new 940 HP t u g s .  

I t  i s  believed t h a t  the  cos t  and u t i l i z a t i o n  f igures  shown a r e  achievable 

under p r iva t iza t ion .  Another potent ia l  benef i t  of p r iva t iza t ion  e x i s t s  

but has not been quant i f ied .  Evidence suggests t h a t  the re  a r e  downstream 

(backhaul) movements from Juba t h a t  a r e  presently moving by truck but would 

move by barge i f  se rv ice  was improved and a marketing program i n s t i t u t e d .  

Since i t  i s  a downstream backhaul, any such cargo captured would provide 

revenue with no o f f s e t t i n g  cos t s  except the  day o r  so  required t o  load the  

barge. Thus  i t  would convert a l ~ o s t  d i r e c t l y  t o  p r o f i t  t o  t h e  operator .  

.h. 

PRACTICAL AND ECONOMIC LIMITS TO WATER TRANSPORTATION 

Previous invest igat ions  have considered Juba as  the  upstream l i m i t  o f  

navigation and have tended t o  look a t  Juba-Bor as a segment f o r  hydraulic 

and hydrologic analys is .  In cur  examination of the r i v e r  i t  became 

apparent (See Chapter I I I  - "The River") t h a t  a c tua l l y  this  reach should 

be subdivided in to  two s e g i ~ e n t s  - Juba t o  Mongalla and Mongalla t o  Bor. 
While previous invest igat ions  considered improving navigation t o  Juba f o r  

the  obvious reasons of t h e  in te r sec t ing  highway system and i t s  h i s t o r i c  

access jb i l  i t y  by water, hre be1 ieve t h i s  premise must be examined. 



A tug-barge tow m o v i n ~  upstream i s  expending energy on three items: over- 

coming drag o r  f r f c t i c c  with the c t e r ,  " l i f t ing"  the ent i re  weight of 
tug-barge and cargc u? xhe streari gradient and  moving through a ~edium - 
with an  opposing veloci t:;. component. \IF, are accustcmed t o  a truck over- 

coming f r i c t ion  ( a i r  a n d  t i r e s  on the road) a n d  " l i f t i c g "  the w i g h t  of 

truck and cargo as i t  gcas uphill .  Imagine i f  the roadxay was a l s ~  ~ o v i n g  a t  
a downhill ve loc i ty  equal to  h a l f  the speed o f  the truck! 

The drag f a c t ~ r  can tjsually be defined by the s t i l l  water speed o f  t u g  and  

barge. The drag f a c t ~ r  increases with load and d ra f t  and  i s  obviously 

greater fnr loaded t h a n  unloaded barges. The energy needed to  "1 i f t "  the 

load increases di rec t iy  with streL>m slope ( i  .e. gradient) .  The velocity 

of the water ( i . e .  oppsing motion) increases with the square root of the 

slope. Thus, gradient i s  the best i n d i c a t ~ r  of horsepower r ~ q u i r e ~ e n t s ,  

barge s ize  and  loads zcd overall economies of wzter transport. 

In highly developed w2ter systems slope (or  gradient) i s  reduced 01' 

el imi nated by 1 ock 2 n d  d m  systems. I n  many systems downbound loads 

predominate, meaning the ef fec t  of slope becorces a positive contribution 

t o  efficiency. Unfortilriately, a s  ci;e moves upstream on the Khite Nile 

the gradient 2nd load direction are  b o t h  working against the economies of 

water transport. The gradient of 30 X or 0.3 m / k m  does not seem high 

b u t  i t  seriously e f fec t s  the economies of water transport. 

Utilizing the previously derived cnst figures and compensating fo r  the 

additional fuel cos ts ,  H e  have exaslined the cost of transporting comodities 

from Mongalla t o  Juba. The resul t s  a re  shown below. 

o RTC Rate - Based on 800 t o n  u/s and  200 ton  d/s. Eighteen hours 

running time f.:e::qal la-Juba-!Congall a plus maneuvering a t  b o t h  

ends. 



- Tug-Barge Cost 3166 

- Fuel Cost 1100 

L.S. 4266 

This t r a n s l a t e s  t o  a ton-kn r a t e  of L.S. 0.106. 

o  P r i v a t i z e d  Rates on a  s i m i l a r  b a s i s  would be 0.064 and 0.088 per  

ton km f o r  P r i v a t i z a t i o n  Plans 1 and  2 r e spec t ive ly .  . 
These c o s t s  f o r  t h e  f i n a l  40 krn a r e  30% t o  42% h ighe r - than  the  average 

c o s t  o f  t r a n s p o r t a t i o n  of the remainder of t h e  r iver .*  I t  would appear  
t h a t  under R.T.C. o p e r a t i o n ,  t r a n s p o r t  on t h i s  segment i s  probably about 

equal c o s t  between tug-barge and t ruck .  (Eighmy, 1983, quotes  t h e  RRI s tudy  

r e s u l t s  of L.S. 0.092/ton krn f i n a n c i a l  c o s t s  f o r  t h e  road t r a n s p o r t  

a l t e r n a t i v e . )  Before payment f o r  r i v e r  improvements, i t  appears  p r i v a t e  . 

s e c t o r  tug-barge ope ra t ion  may have some c o s t  advantage over  t rucks  f o r  

this segment. 

The impact o f  river g r a d i e n t  on barge t r a n s p o r t  msts have been d iscussed  

e a r l i e r .  I t  i s  not  co inc iden ta l  t h a t  t h r e e  o u t  o f  t h e  f i v e  shallow s p o t s  

( l e s s  than 1.2 rn depth  a t  low water)  i n  t h e  1435 km reach from Kosti t o  

Juba occur  i n  t h e  40 km reach from Mongalla t o  Juba and a l l  f i v e  shallow 

s p o t s  a r e  i n  the l a s t  70 km from Terakeka t o  Juba. T h e  s t e e p e r  g rad ien t  

which makes water  t r a n s p o r t  marginal a l s o  r e s u l t s  i n  b ra ided  channels ,  

e roding  banks, sediment t r a n s p o r t  and i r r e g u l a r  r i v e r  w i d t h s  r e s u l t i n g  i n  

shal low ba r s  and i l l  def ined  channels.  T h u s ,  the ma jo r i ty  of  t h e  dredging 

r equ i red  t o  r e s t o r e  m i n i m u m  depths a t  low water  n u s t  be a l l o c a t e d  a g a i n s t  

t h e  40 krn segment Mongalla-Juba r a t h e r  than t h e  remainder of t h e  system. 

A t  t h e  p resen t  volume of r i v e r  t r a f f i c ,  i t  i s  apparent  t h a t  even modest 

annual dredging e f f o r t s ,  i f  paid f o r  through u s e r  charges ,  would d r i v e  up 

I *A f a c t o r  of  1.45 is used i n  Appendix 4 t o  r e f l e c t  t h ?  h ighe r  c o s t  of ~ opera t ing  on this 40 krn reach. 



t he  cost of transport over a1 te rna t ive  highway modes. For example, dredging 

cos t s  of L.S. 1.0 mill ion would add L.S. 20 per ton o r  L.S. 0.50 per ton km t o  
50,000 tons moving from Mongalla t o  Juba .  In f a c t ,  i f  the  dredging only had 

t o  be performed every ten years (which i s  completely unreal i  s t i c )  i t  would 

s t i l l  add L.S. ?.05/ton krn driving a l l  cos t  scenarious over the  apparent cos t  

of highway t ranspor t .  

I t  would appear t h a t  the more l i ke ly  a l te rna t ives  f o r  transport from Mongalla 

t o  Jub; a re  the following: 

o Use of water t ranspor t  during high water and trucks during the 

dry season. 

o Develop an  a l l -heather  road and  t ranship a l l  goods a t  Mongalla. 

o Develop a very shz:low d r a f t  system with the required power and 

run a water tr6nsport  shu t t l e  system from Mongalla t o  Juba a s  

required by channel depth r e s t r i c t i ons  without dredging. 

Further examination cf these a l te rna t ives  i s  included in the economic 

analysis .  

PLANNING FOR SYSTEM PRIVATIZATION 

The G~vernment of Sudan (G.O.S.) has declared a national pol icy t o  

p r iva t ize  the water trznsportat ion sector .  With the  RTC considering 

the  increase i n  t a r i f f  l eve l s  by a substant ia l  amcunt, i t  appears t h a t  

both a plan and a schedule f e r  privat izat ion should be implemented. 

T h e  G.O.S. and pr ivate  sec tor  act ions and respons ib i l i t i es  f o r  p r iva t i -  

za t ibn a re  discussed i n  t h i s  section.  The overall issue of public sec tor  

r e spons ib i l i t i e s  f o r  the  navigable waterway system will  be discussed in  a 
1 a t e r  chapter. 



GOVERNMEIiT ACTIONS AIL'D RESPONS I 8  IL i T I E S  

Given the  f a c t  t h a t  pol icy favors p r iva t iza t ion  (and c l ea r ly  the  f igures  

presented e a r l i e r  indicate  i t s  potent ia l  benef i t s )  the Government must 
get on with i t s  implementation. While the  respons ib i l i ty  has been assigned t o  

t he  Kinis t ry  o f  Transportation ( K i r T ) ,  Department of Inland River Navigation, 

t h i s  department i s  concurrently t ry ing t o  assume numerogs other  

responsibil  i  t i e s  f o r  watertray development. I n  order t o  proceed with 

p r iva t i za t i on ,  we see  the  following s teps  in order of p r io r i t y .  

Policy Determinations: Obligations of the Government. 

A l l  s t eps  in p r iva t iza t ion  m u s t  be derived from sGme underlying po l ic ies .  

Based on our review of the s i t ua t i on ,  we be1 ieve these po l ic ies  (or  

a l t e r n a t i v e s  t o  them) should be made before proceeding fur ther .  

1. The  RTC t a r i f f  shal l  be on a  break-even bas is  based on a  proforma 

ana lys i s  of  cos t s  and revenues. I f  the RTC has the a b i l i t y  t o  
subsidize t ranspor t ,  the  pr ivate  s ec to r  wi l l  have t rouble  

enter ing the market. 

2 .  Pr iva t iza t ion  must be i n i t i a t e d  by use of  the  ex i s t ing  RTC f l e e t .  

Previous s tud i e s  { R R I ,  1983), experience and our analys is  

indicate  the f l e e t  i s  wholly adequate f o r  present and fu ture  

needs. I t  would be uneconomic and f inanc ia l ly  questionable t o  

allow h a r d  currency reserves t o  be spent f o r  addit ional  

equi pnlent . 

3 ,  Prcc7aim t h z t  pr ivate  operators wi l l  have the following 

pr ivi leges:  

o  Importation of spare par t s  and technical ass i s tance ,  w i t h i n  

s t a t e d  1 irnits,  required t o  keep equipment i n  service .  



o Fuel a l l oca t i on  a t  9r ices  s imi la r  t o  t h a t  charged t o  the  RTC. 

o Equal access t o  p o r t  f a c i l i t i e s  on a  f i r s t  come, f i r s t  

ser1;ed queue d i s c ip l i ne  with maximum labor and hours 

mandated when barges a r e  in the queue. 

o Use of RTC drydocks o r  l i f t i n g  devices subject  t o  scheduling 

ahead and paying f o r  the use on a  published t a r i f f  bas is .  

Repairs can be p r o ~ i d e d  by the operator  o r  by d i r e c t  

contract  w i t h  RTC. 

4, Proclaim t h a t  Government policy wi l l  aim a t  the  following: 

o  Free access t o  markets and commdities.  

o Freedom from a r b i t r a r y  regul2tioq not j u s t i f i e d  by s a f e ty  

o r  nat ional  welfare. 

o Freedom from rui n c ~ s  compet i  t i  on. (Necessary because the 

ava i lab le  f l e e t  i s  so f a r  in excess of present demand.) 

5. Proclaim t h a t ,  i n  order t o  ?remote pr iva t tza t ion  while assuring 

the Government i n t e r e s t s  a re  protected,  the fo l l rv ing  system 

wil l  be used: 

o All f irms wi l l  be given the dpportunity t o  provide pre- 

qua l i f i c a t i on  statements including f inancia l  r e spons ib i l i t y ,  

personnel avsi 1 ab le ,  experience and a  pro-forma descr ipt ion 

of operat ions and f inancia l  performance. 

o The G.@.S,  wil l  " l icense"  a l l  firms having minimun q u a l i f i -  

ca t ions .  All l icensed firms then a r e  qua l i f i ed  t o  e n t e r  t he  

business with ::heir own equipment o r  t o  bid on the l ease  of 

RTC iressels a s  described bzlow. 



Policy Determinations: Ohiigations of the Operator 

The following po l i c i e s  tril l  enunciate the  obl igat ions  of the operator:  

1. The annual renta l  r a t e s  on a1 1 governmznt equipment wi l l  be not 

l e s s  than 10% of zcquis i t ion value plus a  f ee  of 10% of renta l  

r a t e  t o  cover adniinistration. 

2. Vessels and equipment wi l l  be rented subject  t o  en-hire and 

o f f -h i r e  survey c~f h u l l ,  machinery and equipment by a n  inde- 

pendent sh ip  surveyor. Operator wil l  r es to re  a l l  equipment t o  

on-hire condit ion,  l e s s  e f f e c t s  of age, a t  o f f -h i re .  

3.  Operator wi l l  provide t o  the Pl~reau of Investment proof of 

f inanc ia l  respons ib i l i ty  and proof of insurance o r  bonding t o  

p ro tec t  the  Government (aga ins t  loss  of vesse l s )  and shippers 

(aga ins t  l o s s  of cargo).  Amoun: wi l l  r e l a t e  t o  coverage of a l l  

RTC equipment rented plus value ~f cargo. 

4. Operatcr must charge according t o  a  published t a r i f f  which can 

d i f f e r e n t i a t e  between comnodi t i e s ,  upbound?downbound, and 

provide redirced r a t e s  f o r  vol ume shipments or guaranteed 

minimums. Tar i f f  m u s t  b e  published and cannot be changed more 

t h a n  every 90 days except in response t o  changing cos t  f ac to r s ,  

such a s  fuel  price.  Rebating, surcharging o r  pr ice  f i x ing  

between operators a r e  t o  be forbidden and wi l l  r e s u l t  i n  loss  

of l icense  and any pr iv i lege  t o  rent  RTC eqaipment. 

5. Operators using RTC equipment must specify  and provide a minimum 

level* of service  over a given route. Fai lure  t o  provide t h i s  

service  over a period exceeding four months wi l l  r e s u l t  in l o s s  

of equipment. 

- 
*In terms of frequency of se rv ice  ~ n d  ava i lab le  tonnage capacity 



IMPLEMENTING PRIVATIZATION 

Xith the above described po l ic ies  in place,  implementation i s  r a the r  a 

s i np l e  matter  because i t  i s  p u t  in terms of competitive r a t e s  f o r  

equipment renta l  r a the r  than exciusive " l icenses"  o r  "franchies" f o r  

providing se rv ice .  We would see the  sequence l i k e  this: 

o Draw up policy docucent, coordinate with appropriate zcjencies a n d  

pub1 ish .  

o Call f o r  prequal i f ica t ion statements based on a prescribed format. 

o All appl icants  neeting m i n i m u m  qua l i f i c a t i ons  wil l  be l icensed.  

Any l icensed operator  i s  qua l i f i ed  t o  pa r t i c ipa t e  i n  the  bidding 

process t o  use RTC equipment. (Foreign exper ts  could a s s i s t  i n  

t he  qua1 i f  i c a t i on  and se lec t ion  process. ) 

o Perform a pro-forna analys is  of number of tugs and barges required 

f o r  the t r ade  in the  next year  and s e l e c t  the number of t rans -  

por ta t ion un i t s  (940 HP t u g  plus four  barges) required t o  provide 

125% (plus  o r  rriinus) of t h a t  requirement based on the  performance 

l eve l s  and u t i l i z z t i o n  described by the operators i n  t h e i r  

p requa l i f i ca t ion  statements. 

o Give the  l icensed operators 60 days t o  submit a bid form which 

wi l l  simply agree t o  the  conditions and bid an amount over the  

m i n i m u m  f o r  a period of two o r  three  years (decision by bidder) .  

o Se lec t  successful bidders on bas is  of highest b i d  ge t s  one t rans -  

por ta t ion u n i t  e t c .  un t i l  enough un i t s  have been a l loca ted  t o  

equal :25% of demnd as specif ied .  I r respec t ive  of bid amounts, 

a m i n i m u m  of two operators wi l l  be chosen and no s ing l e  operator  

can exceed th r ee  RTC un i t s .  



o Give the successful bidders 120 days t o  get operational. As each 

one enters  service,  one RTG transportation unit  i s  dropped from 

service in a predetermined sequence t o  allow the private operdtor 

to  recru i t  RTC personnel. 

o \/hen s l  1 private sector vessel s are operational, close down 

remainder of  RTC f l e e t ,  i f  any remains." 

AD14INISTRATION OF PRIVATIZED OPERATIONS 

The administration of the privatized operations will be simple. Since 

the aspect of licensing or franchising has been subordinated to  the 

concept of equipment rental or  leasing, the administrative aspect converts 

from a regulatory t o  a commercial undertaking, Assuming tha t  RTC i s  

the equipment lessor ,  they will wish to  have an administrative s t a f f  of 

several people to  d o  the following tasks: 

o Handle paperwork and f i l e s  in relationship t o  the leased f l e e t .  

o Arrange f o r  on-hire and off-hire surveys t c  be performed by a 
neutral party. 

o Arrange f o r  any repairs or upgrading required by t he  off-hire 

survey. 

o Prepare bid forms and lease contracts fo r  renewal of leases and 

new 1 eases. 

o Deposit the rental payments and  assure necessary deposits are 

made. 

o Keep a basic log of equipment u t i l iza t ion  including t r i p s ,  times 

and engine hours, based on r ~ p o r t s  from the lessee. 

*Exclusive of  non-Norwegian passenger vessel s and equipment. 

11 c)n 



I t  would appear t h a t  t h i s  work could be accomplished with a  s t a f f  of f ive  t o  

ten people supplemented as necessary by sk i l l ed  personnel t o  perform surveys 

any repairs  or  modifications resul t ing from off-hire  surveys. 

As equipment leases expire a f t e r  two or  three  years ,  they will  have t o  be 

renegotiated o r  rebid. This will take some fur ther  policy-making which 

can best be done a f t e r  the system i s  operational f o r  a  year.  The simplest 

a l t e rna t ive  i s  t o  reopen the bidding on equipment with expired leases.  A t  

t h a t  t i n e  i t  wil l  probably be be t t e r  t o  make leases f o r  longer periods 

a1 lowing operators t o  make fur ther  capital  investments and  e f f o r t s  t o  

upgrade service and marketing of the service.  

INCENTIVES REQUIRED FOR PRIVATIZATION 

The Encouragement of Investment Act of 1980 provides cer ta in  pr ivi leges  

and concessions f o r  investments made in areas of spec i f ic  p r io r i t y  f o r  

national development. The Act.scems t o  be broad enough t h a t  r i ve r  t ransport  

pr ivat izat ion could be covered. 

Since the competi 

reduces the  need 

suggested in the 

adopted. I n  adai 

t i v e  rental system previously described d r a s t i c a l l y  

f o r  hard currency investment, many of the concessions 

Act a re  not necessary o r  appropriate i f  t h i s  scheme i s  

t ion  t o  the pol icy recommendations a1 ready suggested f o r  

p r iva t iza t ion ,  two concessions from the Act woul d a s s i s t  a n d  encourage 

pr ivat izat ion:  

o  Par t ia l  waiver of p rof f t s  t a x  and permission t o  r epa t r i a t e  p ro f i t s  

could be allowed t o  the extent  t h a t  foreign currency was in t ro-  

duced to  a s s i s t  in pr ivat izat ion.  Note t h a t  t h i s  amount should be 

modest in t h a t  the vessels would be made avai lable  f o r  ren ta l s  

payable in Sudanese currency, 

0 Allotment of land a t  reduced prices with payment in instal lments could 

be an appropriate ass is tznce area since waterfront land pzrcels will 

be most appropriate f c r  r i v e r  operations headquarters. 



Available information, including the "Survey of Private Sector Investors in 

River Transport" (KOF and P .  , undated) suggests t ha t  the pr ivat izat ion concept 

described herein will require 1 i t t l e  other  ass is tance from the government. 

Should i n i t i a l  s teps  f a i l  t o  generate operator i n t e r e s t ,  t h i s  position could 

be reevalusted and  chznged as appropriate. 



V I .  ECONOMIC FORECASTS 

ECONOMIC GROWTH FORECASTS 

Normal ly,  economic growth fo recas ts  a re  used w i t h  h i s t o r i c a l  data t o  

analyze the  bas i c  "demand" func t i ons  f o r  t r a n s p o r t a t i o n  serv ices.  For  

deve lop ing  coun t r i es ,  these growth fo recas ts  a re  f r e q u e n t l y  based on 

micro-economic analyses f o r  s p e c i f i c  p r o j e c t s  i n  each s e c t o r  o f  t h e  

economy t h a t  r e q u i r e  improved t r a n s p o r t  serv ices.  Once the  t r a n s p o r t -  

dependent growth has been i d e n t i f i e d  by o r i g i n ,  d e s t i n a t i o n ,  tonnage, 

seasonal i ty, e tc .  , m a t e r i a l s  hand1 i n g  the  mode-spl i t  a n a l y s i s  can be used t o  

i d e n t i f y  s p e c i f i c  t r a n s p o r t a t i o n  se rv i ce  requirements by mode and l i n k .  

T h i s  t r a d i t i o n a l  approach t o  t r a n s p o r t  investment p lann ing  was n o t  p o s s i b l e  

f o r  t h e  syn thes is  o f  t h i s  p r o j e c t  because: 

o  Pr imary data on c u r r e n t  economic a c t i v i t i e s  a r e  s imp ly  n o t  

compi led a t  t h e  subregional l e v e l s  by o r i g i n ,  tonnage and market 

des t i na t i on .  

o  Various i Y i n i s t r i e s  ( A g r i c u l t u r e ,  Indus t ry ,  e t c .  ) a re  o n l y  

beginning t o  assemble such da ta  as a re  t h e i r  Southern Region 

counterpar ts .  

c Recent r e p o r t s  (except f o r  t h e  1978 Kenya-Sudan Road Study) 

have d e a l t  w i t h  economic and commodity f l o w  f o r e c a s t i n g  on a  

macro basis,  and then a p p l i e d  those fo recas ts  t o  r o u t e  o r  l i n k  

ana lys is .  

As a  r e s u l t  of t h e  a b o x  fac tors ,  t he  forecasts f o r  t h i s  p r o j e c t  a r e  

d e r i v e d  as f o l  1  ows. 

f i r s t ,  h i s t o r i c a l  commodity f l ~ w s  data a re  compiled f o r  t h e  r i v e r  and t h e  

p o r t s  from K o s t i  t o  Juba. To t h e  e x t e n t  poss ib le ,  economic a c t i v i t i e s  

r e l a t e d  t o  these h i s t o r i c a l  f l  GWS a re  described. 
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Second, l i izi ted dg ta i l ed  data on ex i s t ing  and potent ia l  economic development 

p ro jec t s  requiring r i v e r  t ranspor t  a r e  compiled by individual por t .  These 

de t a i l ed  data include commodity types by o r ig in ,  des t ina t ion ,  tonnage, 

mate r ia l s  handling technique a n d  v a l u e .  They a r e  then supplemented w i t h  

more sub jec t ive  information and forecas t s  from reports  such as  the 

Southern Region Six-Year Plan of Economic a n d  Social Development, the  

River Transport Investment Pol icy Study, the  Yambio Feeder Road study,  and 

the 1983 Study of River Transport in the Sudan. Importantly, these data 

reveal the "recovery" of the ports  a n d  r i ve r  handling volumes from previous 

high l e v e l s ,  and ana lys i s  of economic recoveries can add t o  the  r e l i a b i l i t y  

of such forecas t s .  

F ina l l y ,  the  t ranspor t  "demand" f c r ecas t s  a r e  compa~ed t o  fo recas t s  in 

recent  repor ts  and di f ferences  described where possible.  T h u s ,  the  

economic and commodity fo recas t s  a r e  f u l l y  adequate t o  support the 

ob jec t ives  of t h i s  repor t .  

Table V 1 . I  shows, by por t ,  recent  commodity flows as ava i lab le ,  h i s t o r i c a l  

highs, and forecas t s  f o r  1990 and 2000. The record of t o t a l  t r a f f i c  between 

Kosti 2nd  Juba i s  shown i n  Table V1.2. 

Table V I . l  p a r t i a l l y  reveals  the  role  these por ts  have h i s t o r i c a l l y  played 

in  supporting economic a c t i v i t i e s  in t h e i r  hinterland including: 

o The more o r  l e s s  steady growth of Kosti and Renk and the ear ly  

1970's maximum imports a t  Bor s n d  Juba following the c lose  of 

h o s t i l i t i e s  i n  the  sou th .  

o The bas ica l ly  one way nature of commodity flows through Renk, 

Kalakal, Bor and Mongalla. (This i s  a l so  t rue  of Shambe and 

Adok which a r e  no t  shown in Table V I . l . )  

o The f a c t  t h a t  vost  upriver ports  a r e  net  importers with few 

exports.  



KOSTH 

Imports 

Exports 

Total 

RENK 

Imports 

Exports 

Total 

MALAKAL 

Imports 

Exports 

Total 

BOR 
Imports 
Exports 

Total 

MOKGA!, LA 
Imports 
Exports 

Total 

J UBA 

Imports 
Exports. 

Tot a1 

TABLE YI - 1 

COMMODITY FLOWS 

H ISTQRI  CAL 

Source: &published RTC da ta  unless noted 

Highes t  
Year 

1. 1983 EDF Report, Vol. 111, Tables 1.1.2-12 & -13 
2. Bigelow Associates 
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Table  VI.2 

HISTORICAL TRAFFIC IN THE SOUTHERN REGION 

Southern  Region - 
River  F r e i g h t  T r a f f i c  Volume (Actual  Tons) 

2- 

Tota l  Liquid  Cargo 
Year P e t r o l .  Prod. Dry Cargo 

Cargo t o n s  4: t o n s  % 

70/71 90,953 16,248 17.9 74,705 82.1  
71/72 94,294 16,471 17.5 77,823 82.5  
72/73 80,141 14,070 17.6 66,071 82.4 
73/74 71,407 4,956 6.9 66,451 93.1 
74/75 87,451 5,662 6 .5  81,789 93.5 
75/76 74,344 12,304 16.6 62,040 83.4 
76/77 69,750 10,252 14.7 59,498 85.7 
77/78 65,594 8,777 13.4 56,817 86.6 
78/79 70,904 17,468 24.6 53,436 75.4 
79/80 17,671 '  
80 /81  18,934 

Southern Region - Passenger  T ranspo r t  Volume by Clas se s  

Between Kosti and Juba (Actual  Passengers )  

Year 1st C l a s s  2nd C la s s  3 rd  C l a s s  TOTAL 

Number % Number % Number X 

Source: 1983 EDF I n t e r i m  Repor t ,  TabJes A.4.3. - 18 and - 1 
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Other i q l i c a t < o n s  o f  t k  data in  Tzble V I . l  a r e  f i r s t ,  t h a t  r i v e r  cargoes a r e  

f i cvcd long g i s t z n c e s  a s  s b c m  by the  l a r g e r  tonnages t h a t  a r e  handled by 

Kos t i ,  Penk ?r,d CgSa. Ssconrf, t he  s r l a l l e r  tonnage t h r o u g h  Kalakal ,  Bor and 

Kongalla i n d i c ~ t ~  a r e s r r i c t e d  h in te r l and  due t o  small popula t ions ,  low l e v e l s  
. . 

o f  ecorior,ic ac- , :vl ty or  ? lhck of good road o r  r a i l  connections t o  population 

or a c t i a ~ i t y  c e n z r s .  I n  z c c t ,  zhe very small s c a l e  of commodity flows on t h e  

e n x i r e  r i v e r  ( j e s s  thzn l C 3 , G O O  t o n s  in  1982 a s  s h ~ w n  in  Table VI .2 )  i r -d ica tes  

t h a t  s ign i f i c i in r  czpi tz f  i r v e s t n e n t s  wi l l  be d i f f i c u l t  t o  j u s t i f y ,  s o l e l y  on 

an e c o n m i c  b a s i s .  This  sane s tatement  a l s o  a p p l i e s  t o  ports such a s  

b'.or,galla, f<alzr tal ,  Lake :;o, Adok, El J e b e l e i n ,  e t c . ,  p a r t i c u l a r l y  s ince  

unloading a t  these  pors s  czn be accomplished over  the  r i v e r  bank and without 

cocs t ruc ted  f a c i l i t i e s  on 2 small-tonnage bas i s .  

Tk.e zbove c o r x n t s  on s c a l e s  a n d  c h a r a c t e r  of econcmic a c t i v i t i e s  a r e  

intefided t o  provide a b a s i s  f o r  t h e  f o r e c a s t s  f o r  1990 and 2000. These 

f o r e c a s t s  a r e  d iscussed  below on a  p o r t  by por t  b a s i s .  

k f i n a l  perspect ive  on the  pas t  and poss ib le  f u t u r e  of the  White Nile 

can be gained from the  ty?e of commodities o r  t r a f f i c  h i s t o r i c a l l y  

t r znspor ted  on zhe r i v e r .  Table V1.3 r evea l s :  

o A very small nunber of d i f f e r e n t  types of  commodities. 

o A dominance i n  t e r n s  of tonnage, of dura ,  f l o u r  and petroleum. 

For the r o s t  p a r t ,  Table Vi.3 shows commodities moving upstream. 

Primary downstream movenents a r e  c o f f e e ,  t e a ,  and tobacco from Juba t o  

Kosti and  dura from Renk t c  Kosti .  The remaining d iscuss ion  in t h i s  

chap te r  i s  focussed on the  indiv idual  por t  handling f o r e c a s t s  shown 

e a r l i e r  in  Tzble V I . l .  Then in Chapter V I I ,  t hese  f o r e c a s t s  a r e  used 

t~ i d e n t i f y  needed p o r t  inprovements; c o s t s  f o r  the  f e a s i b i l i t y  analyses  

2nd c a p i t a i  inprovercent programming; and b e n e f i t s  f o r  the  f e a s i b i l i t y  

analyses .  



T a b l e  V1.3 

COf/Il4ODITIES MOVED O H  THE SOUTHERN SECTIO?I' 

BEArJS AND PEAS 1,563 85 7 

CEMENT 1,736 3,572 

DURA, DUKHN & MAIZE 24,584 23,657 

HOUSEHOLD EFFECTS 4,213 429 

ONION 1,826 1,785 

SALT 1,304 4,795 

SUGAR 3,227 4,347 

FLOUR 8,542 6,169 

BENZINE & FUEL OIL 16,248 12,304 

MISCELLAAEOUS 27,710 25,168 

TOTAL 90,953 86,083 

Source: 

F r e i g h t  T r a f f i c  E s t i m a t i o n  Study (Second P r i n t )  

M i n i s t r y  of  N a t i o n a l  P lann ing ,  Khar tout~ i  Nov. 1978 p. 42 

* I 983  EDF I n t e r i m  Repor t ,  Tab les  A.4.3. - 24 and - 29 



2252  has h i s t o r i c a l l y  served as  a regional  c a p i t a l  and the  uppermost 

? 3 r z  of the southern reach of the  r i v e r .  I t  i s  a l s o  the  focus of 

c s - i ~ c t i o n - d i s t r i b u t i o n  a c t i v i t i e s  in  support  of about 4,000,000 in 

pc:ulation in 1982 and the  export  2f c o f f e e ,  t e a ,  tobacco and c a t t l e  

prsduced in  the  Southern Region. Consequently, Juba i s  served by an 

e x t e n s i v e ,  though l i g h t l y  developed, road system t o  i t s  h in te r l and  which 

i r c l u d e s  p a r t s  of the  Z a i r e ,  Uganda and Kenya as  well a s  the Southern 

? . ~ ~ i c n .  

? ~ i a r  t o  the  outbreak of h o s t ' l i t i e s  in  the  1950's the  Southern Region 

b l 3 i  such more s e l f  s u f f i c i e n t  than i t  i s  today. The underu t i l i zed  and 

d s x r i c r a t e d  p o r t .  f a c t o r i e s  and 15 saw m i l l s  r e f l e c t  the  e a r l i e r  

z c z i v i t e s  and f u t u r e  p o t e n t i a l s .  These p o t e n t i a l s  a r e  l i s t e d  in Table 

Table VI.4 

FORECASTS BY COKMODITY 

C c ~ z o d  i t y  Earl i e r  Tonnage 

Csffee  and t e a  1,700 tons  i n  1977-78 

- 
i nbzcco 1,000 tons in  1974-75 

f o r e s t  products 
f r o n  Imatong 12,000 tons in e a r l y  '60s 
from Achol i  ? 

C z t t l e  (holding f a c i  l  i t i e s  planned a t  Mongal l a )  
Hides and sk ins  627 tons average 1951- 

1961 

Ceredls (dura ,  e t c . )  
f o r  expor t .  -15,000 tons  in 1981-82 

Forecast  Tonnage 

8,000 tons  by 2000 

1,500 tons  by 1990 

34,000 tons by 2000 
3,700 tons  by 2000 

1,500 tons  by 1995 

3,700 tons by 1990 

+10,000 tons  by 1990 

Source: Kenya-S?~dan Road Link, Norconsul t A.S. Aug. 1978 



These forecas t s  depend on some changes taking place in the  Southern Region: 

o Replacement of hand cu l t iva t ion  with animal-drawn and possibly 

some tractor-drawn implements. 

o In tens i f ica t ion  of agr icu l tu ra l  c c t i v i t i e s  through the  use of 
improved seeds,  f e r t i l i z z . t i on ,  e tc . .  

o The extension of cash crops to  small holder operations. 

Given these conditions and  the potential  l i s t e d  above, export fo recas t s  f o r  

the Port .of &ba are:  

1990 2000 

20,000 tons 45,000 tons 

Import forecasts  a re  based on an immediate r e l i e f  of current  dura, 

petroleum, e t c .  shortzges;  population g r w t h  percentages f o r  urban (8%) 

and rural (32) areas ;  and the extension of Juba's  hinterland by the 

Yarnbio feeder road and Kenya-Sudan Quad 1 i nks . A t  a r a t e  of 5% per year  

un t i l  s e l f  suff ic iency i s  reached in 1390 and 3% the rea f t e r ,  import 

forecasts  are :  

115,000 tons 70,000 tons 

MONGALLA 

The Port of Mongalla has the smallest throughput tonnage of the ports  

l i s t e d  in  Table VI.1. Given i t s  location between and being the  only dry 

weather access to  Juba and Gernrneiza, Mongalla has a very small hinterland.  

Even so,  i t  i s  the southern terminus f o r  heavy loads in the  dry season, i t  

has a t e x t i l e  fac tory ,  and both a sugar and c a t t l e  holding f a c i l i t y  have been 

scheduled by the G.O.S. f o r  Mongalla. Presently i t  i s  a 100% importer of 

food s t u f f s  - mostly dura,  sugar, s a l t ,  e t c . .  



Given i  L S  pr0xin:i t y  t o  Juha (55  k m  by road; 40 k m  by r i v e r ) ,  o ther  t h a n  

economic j u s t i f i c a t i o n s  wi l l  be needed i f  the  por t  i s  t o  be improved 

hcfore the year  2000. Thus, ifiports t o  Mongalla a r e  estimated t o  grow a t  

~ about 3% with the rura l  population and  the maximm 1 i  kely exports  a r e  

fo recas t  t o  be related t o  t e x t i j e s  and t o  the proposed a )  sugar p l an t ,  

and  b )  marketing of Southern Region l i v e  c a t t l e  i n  the north. 

T h u s ,  tonnage f o r  the Par t  sf Monga:la are :  

199@ 2000 

7,0!30 t o n s  15,000 tons 

These fo recas t s  a r e  - n o t  used a 3  the  bas is  f o r  impr~vements t o  Monga!la 

as suggested i n  the next chapter.  

BOR 

As ea r ly  as 1975, the Provincial Czpitsl of Bor had a higher t r a f f i c  

volume (23,qOO tons)  t h a n  the 1981-82 tonnage of about 20,000 tons,  The 

1975-76 high was follow2d by 18,000 in 76/77; 16,000 i n  77/78; and 5,000 

i n  78/79 when tonnages s t a r t e d  r i s i ng  a g a i n .  These a r e  96% import 

volumes . 

Bor i s  z l s o  the  locat ion of the fu ture  headrace f a c j l i t i e s  f o r  the 

Jonglei Carisl - a f a c t o r  t h a t  my o r  Ray n o t  s i g n i f i c a n t l y  a f f e c t  the 

pcrt ' s  fu tu re  throughput tonnage. If 1 oading-unl oading f a c i l  i t i e s  a r e  

spaced along the length of the canal as  planned, Bor i s  unlikely t o  he a 

~ focds f o r  commodity flows o r  economic developme~ts stjrnulated by the 

Jonglei Canal. A t  rnininum, Bor wi l l  be headquarters f o r  operating and 

adminis t ra t ive  personnel "locking" vessels  i n t o  and out  of the canal and 

regulat ing water f l ~ w s  i n t o  the canal .  Consequently, i t  w i i  1 probably 

develop as a local  m i n i - t r a n s p o r t  hub f o r  unloading and loading a few 

tows ublng the  canal ,  but continue t o  be a regional import/ d i s t r i b u t i o n  

por t .  A t  claximum, Bor could develop i n t o  a major transshipment hub i n  



t h e  region,  pa r t i cu l a r ly  i f  loading-unloading fac i  l  i t i e s  a r e  not b u i l t  

along the  canzl .  Thus, f o r ecas t s  f c r  the  p a r t i a l l y  urbanized area a r e  

f o r  4'; k ~ p u l a t i o n  a n d  import growth and f o r  a  winirnal 3% growth i n  exports .  

The t o t a l s  are :  

27,000 tons 38,000 tons 

MALAKAL 

Given i t s  h i s to ry  a s  a  d i s t r i b u t i o n  cen te r ,  i t s  r o l e  as  an RTC r epa i r  

f a c i l i t y  loca t ion  c lose  t o  the  terminus of the  Jonglei Canal, Malakal i s  

l i k e l y  t o  develop i n t o  a  subregional Iransportat ion hub. Both the  

e x i s t i n g  and sooq-to-be completed roads t o  Malakal support this l ikel ihood,  

a s  they help form a hinter land population of between 4 and 5 mi!?  ion. 

Consequently, commodity flows t h r o u ~ h  the  (probably re located)  P o r t  of 

f4alakal w i l l  increase a t  a  r a t e  of 5:; f o r  imports t o  an expanding urban 

and rura l  population and 3% f o r  exports .  T ~ t a l  tonnages a r e  expected t o  

be: 

18,000 tons  28,000 tons 

REN K 

Renk i s  z l s o  a  "one way" port l i k e  Bor, Mongall:, Shambe, Adok, e t c .  

However, ~ n l i k e  the o the r s ,  Renk i s  an exporting r a the r  than importing 

f a c i l i t y .  With a  pa r t  of i t s  hinterland i n  the highly productive Blue 

Nile province, i t  has grown s t ead i ly  from the ea r ly  70 's  a s  the  source of 

dura expgrted t o  the s o u t h  t o  Melut, Nalakal , Adok, Shambe, Bor, Mongalf a ,  
and Juba. A l a rge  tonnage a l s o  moves n o r t h  t o  Kosti i n  c~ rnpe t i t i on  with 

road t ranspor t .  Presently about 7% of the  t o t a l  tonnage i s  comprised of 

imports. Considerations re ldted t o  fo recas t s  f o r  Renk include: 

VI- 10 



o The Southern Resion i s  s t r i v i n g  f o r  se l f - suf f ic iency  which could 

mean a l a rge  drop i n  ex2orts t o  the  south f r ~ m  Renk. These 

exports  would then be di rected north t o  Kosti o r  Khartoum via 

water o r  an up-gradea rozd .  klowever, g rowth  in exports  t o  

I-lalakal and Eor wi l l  o f f s e t  dininishing exports  t o  Juba. 

o Improved road and water t ranspor t  cos t s  might be: 

River - 175 k~ @ 0.635 LS/ton km (1) = 6.1 L S / t o n  
Extra on- and off- lcading @ LS 0.5/bag = 5.5 LS/ton 

Tot21 costs  via the r i v e r  ( 2 )  = 11.6 LS/ton 

Road - 175 km F 0.04 LS/ton km = 7.0 LS/ton 

indicat ing t h a t  truck wculd be the preferred mode. 

o The fu ture  growth in Renk's hinterland i s  of no consequence t o  

the  p o r t  i f  r e la ted  ccwodi ty  flows niove by truck. 

T h u s ,  f o r ecas t s  f o r  the Port OF Renk include small imports grow-in a t  

3% and a n  immediate ificrease in exports  of about 15,000 tons t o  meet 

cur ren t ly  unsa t i s f i ed  requi renents in upriver areas .  

1990 

55,000 tons 

2000 

60,000 tons 

KOSTI 

Kost i ' s  f u t u r e  ds t he  country 's  in ter~iodal  cargo exchange center  seems 

assured.  Major r a i l ,  road ar.d water l inks  convzrge a t  Kosti w i t h  t he  

petroleum products p ipel ine  terminating c lose  by a t  Jebel Aulia. 

In ternat ional  exports  a r e  assmbled from around the  country f o r  r a i l  o r  

t ruck shipnent t o  Port  Sudan a n d  in ternat ional  imports a r e  r a i l ed  o r  

trucked from Port Sudan t o  Kosii f o r  d i s t r i b u t i o n  around t h e  country. 

However, t h i s  p ro jec t  i s  coricerned primarily with the  a b i l i t y  of the 

Por t  of Kosti t o  handle t r a f f i c  t o  and fro12 the upriver pcr t s .  

1. See Tab le  V - 6 ,  P . I . l ,  L ~ a d  Program B 

2. See Appendix 4 ,  Truck Trznsport Costs 



~ Given t h e  f o r e c a s t s  of i m p o r t s  and e x p o r t s  f o r  u p r i v e r  poi - t s ,  t h e  f o r e c a s t s  

~ f o r  K o s t i  a r e  d e r i v e d  a s  t h e  s u m  o f  p r o p e r l y  a c c ~ u n t e d  f o r  c a r g o  t y p e s ,  ~ t o n n a g e s  and d i r e c t i o n  of f l o w s  t o  and f rom t h e  u p r i v e r  p o r t s .  For  example ,  

~ t o t a l  upbound commodit ies  o r i g i n a t e  i n  Kost i  (consumer goods  and m i s c . ) ,  Renk 

( d u r a )  and J e b e l  A u l i a  ( p e t r o l e u m )  p r o d u c t s .  These e x p o r t s  a r e  a c c o u n t e d  f o r  

~ i n  t h e  t o t a l  i m p o r t s  of  the u p r i v e r  p o r t s .  Using this a p p r o a c h ,  t h e  
# 

p r o j e c t - r e l a t e d  f o r e c a s t s  f o r  Kost i  a r e :  

140,000 t o n s  270,000 t o n s  

~ COMMENTS ABOUT THE PORT FORECASTS 

A number o f  f a c t o r s  have  been t a k e n  i n t o  a c c c u n t  i n  e a c h  o f  the p o r t  

f o r e c a s t s  above.  They i n c l u d e :  

o A 52 growth i n  p e t r o l e u m  s h i p m e n t s ;  J e b e l  A u l i a  t o  u p r i v e r  p o r t s  

~ ( b o t h  on t h e  c h a n n e l s  t~ Juba and on t r i b u t a r i e s ) .  

o A c o m p l e t i o n  o f  road  improvements from Renk t o  Kos t i  by 1985, 

f rom Juba  t o  Lodwar by 1985, and t h e  J o n g l e i  Canal by 1990. 

o A m a j o r  i n c r e a s e  i n  s e r v i c e s  t o  Juba  ( a s  w e l l  a s  r i v e r  rates  ~ no h i g h e r  t h a t  a t  p r e s e n t )  by 1985, e i t h e r  t h r o u g h  p r i v a t i z a t i o n  
o r  some o t h e r  means. 

o No m a j o r  change i n  G.O.S. o r  Southe!m Region p o l i c i e s  r e g a r d i n g  

economic r e c o v e r y  t h r o u g h o u t  t h e  s o u t h .  

FORECAST COMPARISONS 

I d e a l l y ,  f o r  a  p r e f e a s i b i l i t y  a n a l y s i s  such  a s  t h i s ,  s e v e r a l  d a t a  s o u r c e s  

and p o r t  f o r e c a s t s  would have been a v a i  1 a b l e  f o r  c o m p a r a t i v e  p u r p o s e s .  

One of t h o s e  f o r e c a s t s  would have been a v a i l a b l e  from RTC, a n o t h e r  from 

the M i n i s t r y  of  T r a n s p o r t a t i o n ,  and p o s s i b l y  a t h i r d  e i t h e r  i r o m  t h e  



Ministry of National Planning or the Ministry of  Finance and  Econoillic 

Planning. We were uczble t o  find such forecasts.  Thus, those in Table 
- VI.5 are  by c o n s u l t z ~ t s  alone. 

The differences in fcrecasts  f o r  the various ports appear t o  have resulted 

from the following considerations. 

Renk a n d  Juba 

These differences are  handled together because Renk i s  exporting so much 

dura t o  Juba. Apparent differences in Table VI.5 forecasts are due t o  the 

following: 

o  The Bigelow Associates forecast  a )  se l f  sufficiency in the Southern 

Region by 1990 a n d  an  export of surplus t o  ports as f a r  north a s  

Shambe by 2000, b )  continuing exports from Renk t o  ports ~3s f a r  

south as Adok and c) the capture by truck transport  of surplus in 

Renk's hinerland t h a t  i s  destined t o  Kosti, Khartoum o r  Por t  Sudan.  

~ 
o The RRI forecast  appears t o  include growing exports t o  Juba and 

other southern ports t h r o u g h  the year 20GO. 

Kalakal and Bor 

Differences a t  these ports appear  t o  be basic differences in the ra tes  of 

growth i n  agr icul tural  inputs a n d  production. Whereas the Bigel ow 
Associates forecast  i s  based partly on a recovery (by the southern ports)  

of pre-hostil i t y  levels  plus a modest 47: growh,  the RRI report appears t o  
be based on recovery p l u s  s t r o n g  g r o w t h .  

VI-13 
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Table V I . 5  

Port  

Kosti 

Renk 

Malakal  

Ado k  

Bo r  

Juba 

Sources : 

FORECAST COMPARISONS - 

FOR-TOTAL TONNAGE BY PORT 

(000 's  t ons )  

H i s t o r i c a l  ~ o n n a ~ e ' l )  Forecast  t o  2000 
,a, I n  \ 

75/76 80/81 Th i s  ~ r o j e c t " '  .- RRI"' 

i 4  54 160 290 

1. See Tab le  V I . l  and 1980 G.O.S. P o l i c y  Study 
2. B ige low Associates 
3. 1983 EDF Report  - Summary 



V I I .  PROJECT F E A S I B I L I T Y  AND RANKIr IG 

I t  i s  i n  th is  chapter t h a t  a l l  costs a n d  bellefits are assembled t o  Lest 

the econoirri c feasi bi 1 i  t y  of the y roposed river iriprovement program. 

Thus, th is  chapter presents: 

A summary of least-cost alternatives f-om Chapter 111, IV and  

V t o  meet "demands" identified in V I .  

A summary of "benefits" comprised of 1 ower transport costs 

from V; and fro!n VI,  lower commcdity prices plus profits and 

wages from new economic act iv i t ies  stimulated by the  river 

system improvements. 

Analyses a n d  comparisons of benefits versus costs from 1 and  

2 above, and 

Discussions and  analyses of the sensitivity of the econoniic 

feas ib i l i ty  analysis t o  central factors such as: 

-- the disposition of RTC employment 

-- user fees on the overall system, and  

-- economic issues related t o  the transition of operations 

from RTC t o  the private sector. 

The products of th i s  chapter ?re a prefeasibili ty analysis for short-term 

and long-term improvements, a 20-year capital improvement progym, and a 

"flagging" of key issues u p m  w h i c h  the feas ibi l i ty  of the program devends. 

PROGRAM COSTS 

T h e  cargo forecasts shown ear l ie r  in Table VI-1 will require the system 

improvements shown in Table VII-1. Included in this  capital improvement 

program are b o t h  short-term and long-term capital investments; periodic 

reinvestments in repaving, fencing, 1 ighting etc;  and bi-annual (every two 

years) maintenance dredging costs. Li fe-cycle costs (40 years maximum for 

berth walls, fixed cranes, e tc . )  are reflected in the schedule which a1 so 

emphasizes the minimization of annual maintenance expenses. 



A key aspec t  o f  t h e  c o s t s  i n  Tab le  11-1 i s  t h a t  t h e y  a r e  des igned t o  s u p p o r t  

t h e  p resen t  t y p e  o f  o p 2 r a t i o n s  between Mongal la  and Juba. Tha t  i s ,  t h e  

program r e f l e c t s  c o s t s  f o r  c o n t i n u i n g  p resen t  h i g h  wa te r  o p e r a t i o n s  i n t o  Juba 

w i t h  t h e  Norwegian c l a s s  t u g s  and barges and, d u r i n g  low-water  p e r i o d s ,  

o f f - l o a d i n g  a t  Mongal la  f o r  t r u c k i n g  t o  Juba o r  beyond. These o p e r a t i o n s  

were based on f i n a n c i a l  ana lyses of seve ra l  a1 t e r n a t i v e s  as f o l l o w s .  

Annual Cost  

A1 t e r n a t i v e  f o r  30,000 T / y r  

1. Cont inue h igh-wate r  b a r g i n g  t o  Juba and 

low-water  o f f - l o a d i n g  a t  Mongal la  f o r  

t r u c k i n g  t o  Juba LS 802,000 

2. blake Mongal la  t h e  sou thern  te rm inus ,  pave 

a  m a d  f r o m  Mongal l  a t o  Juba, and t r u c k  

3. Make Mongal la  t h e  sou thern  te rm inus  f o r  

Norwegian c r a f t ,  t r a n s h i p  t o  s h a l l  ow 

d r a f t  c r a f t  f o r  40km t r i p  t o  Juba LS 950,000 

4. Dredge t h e  Mongal 1  a-Juba reach w i t h  annual 

r ed redg ing  and ope ra te  Norwegian c r a f t  

i n t o  Juba on a yea r - round  b a s i s  LS 2,779,000 

(See Appendix 4  f o r  d e t a i l s  o f  these  ana lyses)  

As shown by  these  c o s t  comparisons, c o n t i n u i n g  p resen t  o f f 1  oad ing  a t  

Mongal la  d u r i n g  low-water  p e r i o d s  i s  s i g n j f i c a n t l y  l e s s  c o s t l y  than  t h e  

n e x t  l owes t  c o s t  a l t e r n a t i v e .  I t  i s  l e s s  t h a n  o n e - t h i r d  t h e  c o s t  of 

d redg ing  a l l  t h e  way t o  Juba f o r  year - round  o p e r a t i o n s  i n t o  Juba. . 



S e n s i t i v i t y  analyses reveal no change in the  a t t r ac t i venes s  of Al ternat ive  

l!o. 1 even i f :  

a )  t rucking cosxs from Mc~gal la  t o  Juba a r e  reduced t o  zero; 

b) channel maintenance c o s t s  were reduced by one ha l f ;  or 

c )  tovnage f igures  a r e  doubled t o  60,000 tonslyr .  

i t  is an t i c ipa t ed ,  hswever, t h a t  the  Dutch wil l  have improved the  Juba- 

!;ongalla road t o  a good gravel condition by 1985 and t h a t  the road is 

nainta ined i n  t h a t  condition f o r  a  4-month, low-water period. Further,  

i t  i s  expected t h a t  t he  pr ivate  sec tor  wi l l  t ransship petroleum products 

a t  I4onga17a during low-water periods by off-loading d i r e c t l y  from barges 

i n t o  del ivery  t rucks  or constructing new storage tanks a t  Mongalla. 

PROGRAM BENEFITS 

Benefi ts  of the  proposed capi ta l  investment program a re  calcula ted as 

follows. 

A. Transport cos t  savings a r e  calcula ted t h a t  would accrue t o  

1. present  and normal growth* t r a f f i c ,  and 

2. t r a f f i c  u s i n g  another route o r  mode t h a t  would be diver ted t o  

t h e  improved system due t o  i t s  lower cos t s  o r  r a t e s .  

B. Benefi ts  a r e  estimated f o r  economic a c t i v i t i e s  stimulated by the 

proposed system improvements. These benef i t s  ( i n  terms of new 

~ p r o f i t s  and wages ava i lab le  f o r  re-expenditure in the  regional 

economy) a r e  expected t o  r e s u l t  from 

~ 1. the  provision of more re l ' ab le  or l e s s  cos t ly  access t o  markets 

t h a t  cannot be reached by other  modes 

"Normal growth i n  t r a f f i c  t h a t  could be expected to  take place without 

improvements t o  the t,ransport system. 



2. the  reduction of costs  f o r  inputs (petroleum, f e r t i l  i z e r s ,  e t c . )  

such t h a t  new production occurs, o r  

3 .  consumer savings,  in excpss of lower t ranspor t  cos t s ,  t h a t  

r e s u l t  from more re1 iable  supplies o r  the reduction of black 

market pricing.  

Each of these categor ies  and subcategories i s  discussed below. In each 

ins tance,  a  base-case or no-project fo recas t  i s  included tha t :  1) 

precludes se l f - suf f ic iency  in the  south even with completion of the 

Sudan-Kenya road, 2 )  postulates ins ign i f ican t  service  improvements by RTC,  

and 3 )  ant ic ipa tes  a  doubling of present r i v e r  ra tes .  

A. TRAIJSFQRT COST SAVINGS 

Present and "normal growth" t r a f f i c  and re la ted savings from an improved 

r i v e r  t ranspor t  system are  based on: 

-- savicgs t o  the  major l o ~ g  dis tance t r a f f i c  between Kosti and 

Juba and between Renk and Juba 

-- the evaluation t h a t  normal growth in to  Juba can reach 50,000 

tons i f  no improvements a r e  made (higher tonnages would require 

major improvements): exports a r e  estimated t o  be 8,000 tons 

-- lower u n i t  cos t s  f o r  improved services  as  shown in Table V-6 

from 

RTC's Load Factor C = 0.082 LS/t km 

t o  P I . l  Load Factor B = 0.035 LS/t k m  

Savings = 0.047 LS/t k m  

Thus, f o r  inbound and outbound movements, 

f o r  20,000 tons Kosti-Juba @ 1,436 km 

plus 30,000 tons Renk -Juba O 1,262 km 

f o r  8,000 tons Juba -Kosti @ 1,436 km 



sav ings  can be c a l c u l a t e d  t o  be: 

( 8,000t)  (1,436 kig) (0.047 ~S / t k r r l )  = 540,000 

3,670,000 LS/y r  

D i v e r t e d  t r a f f i c  i s  es t ima ted  t o  be 2,000 t / y r  o f  co f fee ,  t ea ,  e t c .  now 

i n g  by t r u c k  between Juba and K o s t i  o r  Khartoum. The d i f f e r e n c e s  i n  c o s t  

d e l  i vered t o n  a re :  

v i a  t r u c k  (1,600 km) (0.2 LS/ t  kn )  = 320 LS / t  

v i a  improved r i v e r  (1,436 km) (.035LS/t km) = 50 LS/ t  

+ an a d d i t i o n a l  t r a n s h i p n e n t  = i 5  LS/ t  

Thus, sav ings  due t o  d i v e r t e d  t r a f f i c  a r e  c a l c u l a t e d  t o  be 

Sav ings due t o  t r a n s p o r t  c o s t  r e d u c t i o n s  t o t a l  3.67 + .51 o r  LS 4.18 

m i l l i o n / y r .  ove r  t h e  20 y e a r  a n a l y s i s  p e r i o d  w i t h  two n o d i f i c a t i o n s .  The 

m o d i f i c a t i o n s  a r e  due f i r s t  t o  d i m i n i s h i n g  southbound t r a f f i c  (dura )  as 

t h e  sou th  r e g a i n s  i t s  s e l f  s u f f i c i n c y  i n  ce rea l s ,  and second t o  d im in i shed  

sav ings  on t h e  s h o r t e r  r o u t e  th rough  t h e  J o n g l e i  Canal. 

D im in ished  sav ings due t o  s e l f  s u f f i c i e n c y  a r e  c a l c u l a t e d  t o  be (30,000 t o n s )  

(1,436 km) (0.047 L S / t  km) o r  LS 2.02 m i l l i o n / y e a r .  

sav ings  would i n c r e a s e  f r om ze ro  i n  1985 t o  LS 2.02 

remain a t  t h a t  l e v e l  th rough  t h e  y e a r  2050. 

D im in i shed  sav ings due t o  t h e  J o n g l e i  canal  opening 

The l o s s  o f  these  

m i l  1 f o n  by 1995, and 

t o n s )  (357 km - t h e  proposed l e n g t h  r e d u c t i o n )  (0.0 47 LS/ t  km) = LS 0.84 

m i l  l i o n l y e a r .  T h i s  r e d u c t i o n  would app l y  f rom 1990 t o  2050. 



Economic growth stimulated by, a n d  d i rec t ly  a t t r ibutable  t o ,  r iver  

transport  improvements will occur pr ic~ar i ly  in the hinter-land f o r  Juba, 

fdongal la  a n d  Eor. This growth, however, will be d i rec t ly  2nd strongly 

inf 1 uenced by government pol ic ies  , severe budget constraints ,  the level 

of pol i t ica l  unrest i n  the south, e tc .  Only the severe budget con- 

s t r a i n t s  a re  taken into account in identifying a c t i v i t i e s  a t t r ibutable  

t o  r ive r  transport  improvements. 

Recognized projects  and proposed developments in the s o u t h  t h a t  wi:l - not  

be considered fur ther  include the folloving: 

a .  Industrial  projects 

b. Coffee and tea 

c. Tobacco and cotton 

d .  Hides and  skins 

A l l  temporarily delayed by severe b u d g 2 t  

constraints.  This a f fec ts  forecasts a t  Juba, 

Fiongalla and Bor. 

Not considered constrained soley by the lack of 

re l iab le ,  inexpensive r iver  transport -- currently 

goes by road i f  necessary. 

Ditto 

Not l ikely t o  be stimulated s ignif icant ly by 

improved r iver  transport -- these are  low 

value, re lat ively non-perishable commodities 

t h a t  wait for  the present e r r a t i c  service.  

T h u s ,  the economic growth, part of which can be d i rec t ly  a t t r ibutable  to  

improved mdrket access, lower cost inputs or lower transport  costs 
* 

include those shown in Table VII-1  below. 



Table VII-1 

ECOXGKIC ACTIVITIES AND BENEFITS 

A c t i v i t y  

C a t t l e  (Kapoeta D i s t . )  

SuSsGstance Cereal s 

(Kapoeta & Lafon D i s t s . )  

Benef i t s  ( ' 0 0 0 s  LS) 

Cash Crops 81  34 1 

Mechanized Cul t i v a t i  on 44 148 

*Estimt?s by Bigelow Associates  of LS 10 per  ton f o r  b e n e f i t s  

Sourcs: Kenya-Sudan Road Study 

1980 Transpor t  Pol icy Report 

Unpublished da ta  by t h e  Minis t ry  of Indus t ry  ( s e e  App.  3 )  

These b e n e f i t s  a r e  a s s m e d  t o  s t a r t  a t  zero  i n  1985 and grow t o  t h e  combined 

va lues  shown above, riotes t o  the above include the  fo l lowing,  

o The Kenya-Sudan Road Study recognized t h a t  t he  road would be only 

p a r t l y  r e spons ib le  f o r  s t imula t ing  t h e  marketing of c a t t l e  and 

timber products  through Juba and t h a t  an imprcved r i v e r  system 

would be r equ i red .  

o Inputs  t o  t h e  production of  c e r e a l s ,  cash crops ,  and t h e  mechanized 

c u l t i v a t i o n  would f lew through Port  Sudan r a t h e r  than i4omSassa 

where t h e  c o s t  o f  i npu t s  i s  based on high t rucking  r a t e s  a l l  t h e  

way from f<ombassa. An improved r i v e r  system and r a i l  o r  t ruck ing  

t o  Por t  Sudan would be r o r e  c o s t  competi t ive.  



T h u s ,  the ana lys i s  2bovc i s  based pa r t l y  on the assignment of benef i t s  t o  an 

improved r i v e r  system t h z t  had previously been a t t r i b u t e d  t o  the knya-Sudan 

road. 

The introduction of signS f i c a n t l y  improved t ranspor t  services  t o  the 

south wil l  have a major e f f e c t  on unoff ic ia l  market pr ices  f o r  dura,  

petroleum e t c .  Assuming t h a t  only one half of the  dura and petroleum 

suppl ies  a r e  sub jec t  t o  unoff ic ia l  market pr ic ing and t h a t  such pr ic ing 

only doubled t h e i r  c o s t ,  savings could run on the order of LS 2 rzillion 

per year f o r  dura and LS 4 mil l ion per year  f o r  petroleum. Since the  

unoff ic ia l  pr ice  f o r  petroleum in Juba i s  over th ree  times the  pr ice  in 

Khartourn (Pro jec t  Tearn t r i p  notes ,  Oct. 1383) these es t imates  a r e  con- 

s idered conservative.  See ca lcu la t ions  in  Appendix 4. 

One-half of these savings a r e  considered a t t r i b u t a b l e  t o  incre3sing suppl ies  

over the improved Juba-Lodwar (Kenya) road and  one-ha1 f  a t t r i b u t a b l e  t o  

s ign i f i can t ly  increased r i ve r  se rv ices  a t  present t ranspor t  r a t e s .  Those 

savings s t a r t  a t  zero  i n  1985, peak a t  3.0 mil l ion per year  i n  1995 and 

remain a t  t h a t  peak t h r o u g h  the  year 2050. 

FEASIBILITY ANALYSIS 

The costs  from Table 11-1 and benef i t s  from the  previous discussion a r e  

displayed graphical ly  in Figure VII-A. These cos t s  and benef i t s  a r e  used t o  
ca lcu la te  the  present  worths and the in ternal  r a t e  of re turn  f o r  the program. 

The bas is  f o r  these ca lcu la t ions  include the f o l l  owing: 

-- 18!o i n f l z t i o n  was taken in to  *account as  no d i f f e r e n t i a l  r a t e  of 

i n f l a t i on  i s  foreseen f o r  costs  versus benef i t s  

-- A 20-year p e r i o d  i s  used with salvage values prorated according 

t o  t o t a l  f a c i l i t y  1 i f e  

-- A 10% i n t e r e s t  r a t e  i s  used 
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The resu l t s  o f  these czlculations,  f o r  the overall program of system 

improvements, s r e :  

Present Worth of Benefits = LS 36.6 mill .  

Costs = LS 26.6 n i l l .  

Senefits  - Costs = LS 8.0 mill .  

Internal Rate of Return = 24.3:: 

Key aspects of the data in Figure ViI - k s r e  that :  

o Relatively minor administrative/crganizatSor~al costs can generate 

major transport  cost  savings a t  present ra tes .  However, i f  ra tes  

a re  doubled, as proposed by R T C ,  the potential savings will be 

reduced by 50%. 

o The levels  of transport  cost savings plus unofficial market price 

szvings a re  so great t h a t  they must be seriously impeding growth 

in the south .  Economic growth rates  in VII  - A might double i f  

they were remov~d.  

SEBSITIVITY ANALYSIS 

The f e a s i b i l i t y  analysis above i s  sens i t ive  to  a number of analytical  

estjmates as  well a s  t o  issues such as 

-- the potential  loss  of emp1o;ment by RTC which, i f  i t  occurred, 

could be taken a s  a disbenefit  t o  the project 

-- the potential  i ~ p c s i t i o n  of user fees which could seriously 

impact o r  negate the financial f e a s i b i l i t y  of the project ,  and 

-- al te rna t ive  privatization schemes bihich could negate nost o r  a l l  

c f  the benefits  a n d  as  a ccnsequence, negate the economic 

f e a s i b i l i t y  analysis above. 



They a r e  discussed below s t a r t i n g  w i t h  ana ly t ica l  est imates.  

General ly,  both cos t s  and benef i t s  have been estimated i n  such a way a s  
t o  r e s u l t  in a conservative f e a s i b i l i t y  ana lys i s .  For example, a  15% 

contingency was added t o  the  f i r s t  year cos t s  which lowered the I R R  from 

23.5 t o  the  21.0% shown e a r l i e r .  In  add i t ion ,  only a few major types of 
bene f i t s  were included in the ca l cu l a t i ons ,  acd  some benef i t s  pa r t l y  

a t t r i b u t a b l e  t o  r i v e r  system improvements were l e f t  out.  Examples of 

po ten t ia l  pa r t i a l  benef i t s  not included were 1 i s t ed  in Program Benefi ts  

above and others  excluded a re :  minor benef i t s  from the fu ture  export of 
o the r  than dura from the Juba area to  down r i v e r  por ts ;  benef i t s  from 

increased t rade between Juba and  Kenya, Uganda o r  Zalre; the benef i t s  

from a well-run r i v e r  passenger service;  and inventory time savings. 

Given these caut iously  compiled cos t s  and bene f i t s ,  the f e a s i b i l i t y  of the  

improvement program i s  only s ens i t i ve  t o  major assumptions such as  the 

removzl of a l l  t r anspor t  cos': savings o r  the doubling of i n i t i a l  c ap i t a l  

cos t s .  The program f e a s i b i l i t y  i s  not pa r t i cu l a r ly  s ens i t i ve  t o  items such 

a s  the addi t ion of another un i t  por t ,  the reduction of tonnage fo recas t s  by 

10,000 tons o r  the l o s s  of benef i t s  from Juba exports .  The program 

f e a s i b i l i t y  i s ,  however, s ens i t i ve  t o  the following centra l  i ssue .  

Under any scheme f o r  improving RTC cargo operat ions o r  f o r  p r iva t iza t ion  
of cargo operat ions ,  a  s i gn i f i can t  percentage of the current  RTC s t a f f  

w i l l  be e s s e n t i a l .  These employees a r e  the r i v e r  p i l o t s ,  t u g  and barge 

crews, maintenance f a c i l i t y  s t a f f ,  and adminis t ra t ive  personnel necessary 

f o r  e f f i c i e n t  o p e r a t i o ~ s .  However, the proposed t ranspor t  operat ing 

models in Chapter V ,  Table V-5, a r e  based on a s i g n i f i c a n t l y  reduced 

s t a f f ,  and, t heo re t i ca l l y  speaking, the f ea s ib i l  i t y  ana lys i s  f o r  the 
proposed program of improvements would have t o  include l o s t  cargo- 

re la ted  jobs as  a - dis -benef i t  to  the program. 



The question i s ,  "Should the reduction in redundant* e~ployment be included 

in the feas ibi l i ty  analysis?" If the answer i s  n o ,  the feas ibi l i ty  remains 

as calculated ear l ier .  If  yes, the reduction in benefits i s  estinated t o  be 

5,000 employees a t  an average salary of LS 2,000 per year total l ing LS 

10,8C0,000 per year. With th is  disbenefi t added  t o  the propssed program, the 

costs will exceed benefits and  the I R R ,  while n o t  calculated, would  be 

negative. 

I n  any event, another alternative must be considered. T h a t  i s  the dis- 

position of the res t  of the RTC f l ee t  a n d ,  in particular,  the dispositicn 

of the passenger f l e e t .  The basic considerations are: 

1. Passenger travel ,  reflected ear l i e r  in Table VI-2 for  Juba t o  

Kosti, has been about  ten times as high as i t  i s  now -- t h a t  

i s ,  there i s  a very large latent  demand for passenger services. 

2. RTC has a f l ee t  of Belgian and traditional c ra f t ,  which i f  

repaired could meet a t  least  p:rt of the current a n d  la tent  

demand. 

3 .  Passenger serives by an  improved RTC or by a private organiza- ** 
tion could probably be highly profitable and would be much 

more labor intensive t h a n  the cargo service improvements 

dealth with in th is  project. 

* I f  efficient, pr-cductively employed s ta f f  were displaced by the proposed 
program, there would be no question a b o u t  those losses being included as 
disbenefi t s .  

**Ths scope of this  project deals with agricultural marketing a n d  cargo 
cons5derations, n o t  b~ith passenger trznsport. Thus the prof i tabi l i ty  
of improved passenger service has n o t  been analyzed. 



As a consequence of these considerations,  the question of the disposi t ion of 

RTC employ~nent i s  deal th  W I  t h  in the following manner: 

The l o s t  eriployment re la ted t o  cargo operations i s  n o t  counted as  a d i s -  

benef i t  t o  the  f e a s i b i l i t y  analysis  because: 

-- i t  i s  a  redundant, not productively employed labor pool, a n d  

-- i t  could b e  assigned t o  a  massively improved passenger operation 

by RTC* o r  by private  operator's. 

USER FEES 

The f inancia l  f e a s i b i l  i  t y  of the  proposed system improvement program i s  

s ens i t i ve  t o  the type and extent  of user fees  assigned t o  the proposed 

pr ivat ized operations.  (See a1 so the discussions in the  following Chapter 

VIII regarding user f e s s )  Also, t h i s  f inancial  f e a s i b i l i t y  v i l l  have 

s ign i f i can t  economic implications in t ha t  b o t h  current  and newly de- 

veloping a c t i v i t i e s  i n  the s o u t h  could be severely affected by high user 

fees .  For example, i f  the  present worth of program costs  (LS 26.6 

rail 1 ion from "Feasibil  i t y  Analysis" above) were recovered over a 20 year 

period a t  lo%,  LS 3.13 million per year would be a l located t o  users ,  

c a r r i e r s ,  port operators  or  tonnages. I f  a l located t o  the  almost 100,000 

tons car r ied  i n  198?/82, about LS 30/ton would be required. This level 

of user charge could have an in to le rab le  e f f e c t  on the market pr ice  of 

a l l  low value commodities such a s  sugar,  dura,  s a l t ,  timber products o r  

c a t t l e .  I n  f a c t  i t  would add 50% t o  the  cost of one head of c a t t l e  o r  LS 10 

t o  the  cost  of a cubic meter of timber. Such charges could make the 

delivered pr ice  of some commodities simply non-competitive. 

* I t  i s  the consu l tan t ' s  understanding t h a t  RTC does not want t o  operate 
t h i s  service .  



Further,  t h i s  s i z e  o f  charge could a l s o  r e s u l t  in mode s h i f t s  (from water 

t o  t ruck)  f o r  some sho r t e r  d is tance movements, a  highly undesirable e f f e c t  

from the standpoints  of potent ia l  energy e f f ic iency  and foreign exchange 

losses .  T h u s ,  user  fees  should be s e t  only a f t e r  a considerat ion of :  

o i n d i r e c t  as well as d i r e c t  benef ic ia r ies  

o  user  charges on c o ~ p e t i n g  modes of t ranspor t ,  and 

o government policy regarding supports ( o r  lack thereof )  t o  

developing ecmornic a c t i v i t i e s .  

P R I V A T I Z A T I O N  ALTERNATIVES AND IMPLEf;1ENTATION 

T h e  econonic f e a s i b i l i t y  of the prcposed r i v e r  t ranspor t  inprovenent 

program can be very s ens i t i ve  t o  the type of o r  approach to  p r iva t iza -  

t ion .  For e x a ~ p l e ,  i f  a s i ng l e ,  goverment control led  monopoly i s  

se lected t o  replace the R T C  monopoly, i t  i s  unlikely t h a t  r a t e s  charged 

by the  new monopoly would support 1) the generation of user savings 

calcula ted e a r l i e r ,  o r  2 )  provide low cos t  t ranspor t  support t o  expanded 

o r  new economic a c t i v i t i e s  i n  the  south. Similar ly ,  the lack of r e l i a b l e  

and f requent ly  scheduled service  t o  the south could have ser ious  e f f e c t s  

on the txarketing of l i v e  c a t t l e  from the  south; dura and petroleum pr ices  

i n  the  south,  e t c .  Thus, t he  means of and techniques f o r  implementing 

the  competitive leas ing scheme should be made with constant  a t t en t ion  t o  

the  e f f e c t s  of p r iva t iza t ion  methods on ex i s t i ng  se rv ices  throughout the 

t r a n s i t i o n  period. 

On a  preliminary bas i s ,  p r iva t iza t ion  d i rec t ions  t h a t  a r e  nos t  l i k e l y  t o  

support the  above f e a s i b i l i t y  ca lcu la t ions  a re :  

o  A re turn  t o  former (1960 's)  se rv ice  a n d  e f f i c iency  l e v e l s  by the  

RTC -- based on recent  experience t h i s  does not appear promising. 



o Rental of the  new f l e e t  t o  prospectivz c a r r  

bas i s  -- recent  experience with Chevrm and 

promising. 

i e r s  on a wet-lease* 

o thers  does not appear 

o  Competitive s a l e  o r  leas ing of new f l e e t  where 

s o u t h  o r  in Renk a r e  major pa r t i c ipan t s  e i t h e r  

j o i n t  ventures w i t h  l o g i s t i c s  f irms -- an u n t r  

merchants i n  the  

on t h e i r  o w  or a s  

ied solut ion.  

Pr iva t iza t ion  d i r ec t i ons  t h a t  a r e  l e a s t  1  i kety t o  support the  f e a s i b i l i t y  

analyses are :  

o  Continuing monopolistic RTC po l i c i e s  2nd operat ions 

o Se t t ing  up a  p r iva te  monopoly under KOT control  (judged t o  be no 

b e t t e r  than RTC). 

The i s sue  i s  discussed in more d2ta i l  i n  C h a ~ t e r  VII I .  

*With R T C  operating personnel 



V I I I .  ADMINISTERING THE INLAND XATERWAY SYSTEM 

OVERV I EW 

Seeing t h e  N i l e  R i v e r  b i s e c t i n g  and runn ing  t h e  e n t i r e  l e n g t h  o f  Sudan 

n a t u r a l l y  encourages v i s i o n s  o f  a water  t r a f i s p o r t  system o f  locks ,  dams, 

canals,  dredging, navaids, p o r t s ,  push tows and a l l  those s igns  o f  

v i t a l i t y  one sees on t h e  g r e a t  r i v e r  systems o f  t h e  w o r l d  such as t h e  

M i s s i s s i p p i ,  t h e  Rhine o r  t h e  Yangtze. However, one should keep i n  mind 

t h a t  these systems serve h i g h l y  developed h in te r l a r i ds  x i t h  an sbur~dance 

of raw m a t e r i a l s  which are  seeking markets a t  urban centers  on t h e  

waterway o r  a t  connect ing seaports. 

T h i s  s i t u a t i o n  does n o t  e x i s t  i n  Sudan and thus t h e  a d m i n i s t r a t i v e  

s t r u c t u r e  f o r  developing t h e  N i l e  as a  nav igab le  waterway should n o t  

exceed t h e  i n h e r e n t  need o r  demand f o r  water  t ranspor t .  One f u l l y  laden 

push tow making one round t r i p ,  St .  Louis ,  MO - New Orleans, LA ( i n  

f o u r t e e n  days), handles more ton-k i lometers  o f  f r e i g h t  than t h e  e n t i r e  

White N i l e  f l e e t  p r e s e n t l y  handles i n  one year. Obviously  t h e  admin is t ra -  

t i v e  s t r u c t u r e s  r e q u i r e d  a r e  s u b s t a n t i a l l y  d i f f e r e n t .  An over-s ized o r  over  

e n t h u s i a s t i c  r e g u l a t o r y  and a d m i n i s t r a t i v e  s t r u c t u r e  f o r  t h e  N i l e  runs t h e  

r i s k  o f  s t i f l i n g  development as w e l l  as wast ing  resources. Thus, t h e  

s t r u c t u r e  must be broad enough t o  cover t h e  e s s e n t i a l  i tems b u t  t h i n  enough 

t o  n o t  cause m i s c h i e f  and waste resources. Over regu la t ion  can k i l l  

p r i v a t i z a t i o n  j u s t  as redundancy and i n e f f i c i e n c y  have apparent ly  caused a  

l o s s  o f  conf idence i n  t h e  RTC. 

ESSENTIAL PUBLIC SECTOR FUNCTIONS 

The b e s t  s t a r t i n g  p o i n t  f o r  o rgan iza t i ona l  s t r u c t u r e  i s  t o  de f ine  t h e  main 

p u b l i c  s e c t o r  f u n c t i o n s  r e q u i r e d  t o  manage a  nav igab le  waterway system. 

Table V I I I . 1  p rov ides  t h i s  a long w i t h  a  d e s c r i p t i o n  o f  who performs these 

func t i ons  i n  t h e  Un i ted  States.  Fu r the r  exp lana t ion  o f  these func t i ons  and 

t h e  a p p l i c a b i l i t y  t o  t h e  White N i l e  a r e  descr ibed below. 



Table V I I I . 1  

PUBLIC SECTOR RESPONSIBILITIES FOR NATERWAY MANAGEMENT BY 

FUNCTION WITE UNITED STATES EXAMPLE 

Func t i ona1 Area Responsible Agency 
i n  Un i ted States 

Funct ion Performed 

THE RIVER 

Hydro log ic  Mon i to r ing  U.S. Geological Survey 
Surveys, Depths, Charts U. S. Corps o f  Engineers 
Channel Study & Design U.S.Corps of Engineers 
Channel Dredging Super-' U.S.Corps o f  Engineers 

v i s i o n  
Bank & Channel S t a b i l  . U.S. Corps o f  Engineers 
Locks & S t ruc tu res  U.S. Corps of Engineers 
NavAi ds U. S. Coast Guard 
Permit  func t ions  U.S. Corps of Engineers 

THE PORTS 

Wharf St ruc tures  Pub l i c  Po r t  Agencies 

Backland and Bui 1 dings Pub1 i c Por t  Agencies 

Cargo Hand1 i n g  - 

THE FLEET 

Vessel Operat i -  ;r; 
Documentation/Licensi ng U. S.  east Guard 

Vessel s 
Vessel Safety Rules U. S. Coast Guard 
Personnel L icens ing U.S. Coast Guard 
Trade Route Approval - 
Ship Repair F a c i l i t i e s  - 

Remarks 

A1 so Corps o f  Engineers 

Dredging by p r i v a t e  con- 
t r a c t o r  

Coast Guard has br idges 

S i  ng l  e Product Por ts  
are  p r i v a t e  

S ing le  Product Port5 
a re  p r i v a t e  

Normally P r i v a t e  Sector  

P r i v a t e  Sector 

General 1y Unregulated 
P r i v a t e  

Source: Ogden Beeman and Associates 



THE R I V E R  

The r i v e r  p rov ides  t h e  "highway" f o r  water  t ranspor t .  Thus, t h e  develop- 

ment and e x p l o i t a t i o n  of r i v e r  n a v i g a t i o n  i s  a  p u b l i c  s e c t o r  t r a n s p o r t  

f u n c t i o n  s i m i l a r  to, and compe t i t i ve  w i th ,  highways o r  o t h e r  t r a n s p o r t  

modes. The p u b l i c  r e s p o n s i b i l i t y  f o r  t h i s  f u n c t i o n  i n  t h e  U n i t e d  Sta tes  

i s  g e n e r a l l y  done by the  U.S. Army, Corps o f  Engineers (Corps). ( H i s t o r i c a l l y ,  

t h i s  f unc t i on  was assigned t o  t h e  Army because t h e  main source o f  eng ineer ing  

t a l e n t  was t h e  U.S. M i l i t a r y  Academy. Present s t a f f i n g  o f  t h i s  f u n c t i o n  i s  

n e a r l y  100% c i v i l  ian.  ) For i n l a n d  waterway development, t he  Corps works by  

geographic d i s t r i c t  o f f i c e s  which might  oversee, f o r  example, 1000 k i l ome te rs  

of nav igab le  waterways. For a  nav igab le  waterway, t h e  annual s e r i e s  of 

events might  be such: 

o  A f t e r  h i g h  water, survey ing t o  d e f i n e  channel c o n d i t i o n  i n  the  

shal low areas. 

o- Prepara t ion  of c o n t r a c t  documents and superv i s ion  o f  dredging work. 

o  Ongoing channel design and eng ineer ing  e f f o r t  t o  deepen channels, 

a l t e r  a l ignment ,  p rov ide  bank o r  channel s t a b i l i z a t i o n  o r  o t h e r  

e f f o r t s  t o  improve n a v i g a t i o n  o r  reduce costs.  

o  Design, c o n s t r u c t  and operate l o c k s  f o r  use of i n l a n d  nav iga t i on .  

o  Issue permi ts  f o r  s t r u c t u r e s ,  p ipe1 ines ,  fill s, e tc .  , which m igh t  

a f fec t  o r  i n t e r f e r e  w i t h  nav iga t ion .  

Other agency p a r t i c i p a t i o n  i s  l i m i t e d  t o  t h e  fo l low ing :  

o  Hydro log ic  and h y d r a u l i c  gaging and mon i to r i ng  by the  U.S. 

Geologica l  Survey f o r  use by nav iga t i on  2nd o t h e r  i n t e r e s t s  i n -  

c l u d i n g  hydro power, i r r i g a t i o n ,  e i c .  

o  Nav iga t ion  Aids a r e  prov ided by the  U.S. Cozst  Guard a f t e r  

c o o r d i n a t i o n  w i t h  Corps of Engineers and r i v e r  opera tors .  



A t  the present level of r iver  

of a management s t ructure t o  
s igni f icant  growth in t r a f f i c  

e s sen t i a l ly  be ignored unless 

transport  i n  Sudan, i t  i s  hard to  jus t i fy  much 

look a f t e r  the above items. In f a c t ,  unless 

and  a c t i v i t y  i s  ant ic ipated,  the function could 

t h ?  Mongal 1 a t o  Juba channel was t o  be dredged 

on a recurrent basis. Based on a steady growth in r ive r  usage and a desire  

by the G.O.S. t o  improve the transport infrastructure,  the organization shown 
in Table VIII.2 could be formed. This group could be s ta r ted  with as few as 

three people and expanded t o  the number shown as the waterway t r a f f i c  

increased and channel improvement was warranted. T h i s  group, f o r  example, 

would be able t o  undertake the work generally described in Chapter  3 f ~ r  the 

improvement of the reach from Terakeka to  Juba a s  well as begin planning f o r  

the Jonglei Canal opening, g e t t i n g  a base s e t  of aer iz l  maps and otherwise 

a s s i s t ing  private sector r iver  operators. 

Table VIII.2 

RIVER t4ANAGEMENT SECTION 

PERSOM!!EL REQUIREMENTS 

Function - No. S k i l l s  

Chief I* Civil Engineer 

Studies, Planning and  Permi t s  1 * Civil Engineer 

Surveys, Records and  Navaids 2* Surveyor or Civil Engineer 

Reis o r  Tug Engineer 

Design, Plans and  Specifications 2 Hydraul i c  Engineer 

Draftsman 

Contracting 1 Contract/Finance Special i s t  

Source: Ogden Beenan and Associates 

*Three people for  minimum s taf f ing .  

THE PORTS 

I n  the  United States the p a r t  agencies a r e  ind2pendent or quasi-independent 

agencies authorized a n d  fortxed under e i the r  s x z 2  , ~ r  municipal l a w .  Since 

ports serve a local area,  and  the i r  d e v e l o p w n t  should be responsive t o  



l oca l  needs and a s p i r a t i o n s ,  the  j u s t i f i c a t i o n  f o r  na t iona l  development and 

con t ro l  i s  ques t ionable .  I n  some remote a r2as  a f  t he  Uni ted  S t a t e s  ( i . e .  

Alaska) p o r t  f a c i l i t i e s  a r e  subs id ized  t o  p r o v i d e  "minimum" s e r v i c e  l e v e l s  

r e l a t i n g  t o  h e a l t h ,  s a f e t y  and human needs. Hcwever, most p o r t  agencies  

a t tempt  t o  break even o r  make a  r e tu rn  on i n v 2 s t ~ e n t  from charges genera l ly  

l e v i e d  a g a i n s t  the vessel  - and the cargo. S ingle  user o r  s i n g l e  commodity 

p o r t s  on in land waterways (e.g.  c o a l ,  g r a i n  i n  bulk ,  petroleum, cherilicals 

i n  bu lk )  are  normally p r i v a t e l y  owned and are considered one l i n k  in the 

commodity t r a n s p o r t  chain and a r e  not seen as  publ ic  s e c t o r  r e s p o n s i b i l i t i e s .  

The dec i s ion  of how t o  handle por t  developmnt  and admin i s t r a t ion  in Sudan 

i s  more a  ma t t e r  of p o l i t i c a l  preference  thzc  s e l e c t i o n  of the  'keorrect" 

method. Since p r i v a t i z a t i o n  w i l l  br ing aboot mu1 t i p l e  ope ra to r s  

( p o t e n t i a l l y  on medium term l e a s e s ) ,  i t  i s  n ~ t  r e a l i s t i c  t o  th ink  of 

operator-provided por t  f a c i  1  i  t i e s  o t h e r  than n a t u r e ' s  own r i v e r  bank. 

G.O.S. r e spons ib i l  i t y  might be warranted i f  one cons ide r s  the  p o r t  an 

extens ion  o f  the r i v e r  "highway". F a c i l i t y  development by merchants o r  

t r u c k e r s  could lead  t o  redundency and overdevelopment. Where loca l  

a d m i n i s t r a t i v e  s t r u c t u r e  has the  capabil  i  t y ,  encouragement of loca l  

cont ro l  (perhaps backed by G.O.S. f inanc ing)  provides a n ice  blend of 

na t ional  development and loca l  cont ro l  with t h e  p ressu res  t o  se rve  the 
loca l  region. All th ings  being equal ,  we ~ioilld advocate loca l  control  

i f  t h e  l o c a l s  can do i t  and i t  f i t s  w i t h  G.C.S. p o l i t i c a l  philosophy. 

In any e v e n t ,  a l l  cargo handling should be d ~ n e  by the p r i v a t e  s e c t o r .  

Theat leaves  t h o  development and opera t ion  of p2rhaps a wharf, backland 

and warehouse or two a s  the i s s u e s  t o  be d e 2 l i  with.  Table V I I I . 3  shows 

an o rgan iza t ion  s t r u c t u r e  s u i t a b l e  f o r  e i t k r  G.O.S. development and 
-. 

opera t ion  o r  shared with loca l  government. 1 ? 2  c 2 n t r a l  s t a f f  would 

provide developixnt  s e r v i c e s  f o r  a1 1  p o r t s  i l c l b d i n g  des ign ,  cons t ruc t ion  

supervis ion  and supervis ion  of maintenance. At 2zch p o r t  with nore than ,  

f o r  example, 20,000 tons per  y e a r ,  and a  dczr:o??a i n f r a s t r u c t u r e ,  t h e r e  

would be a manzger who would ass ign  be r ths  3nd space, keep records aad 

prepare invoices  f o r  use r  f e e  payments. As pz tea ,  t h i s  person could be 

an agent  of local  government o r  the G.O.S. c r x n d i n g  on p o l i t i c a l  o r  

s o c i a l  f a c t o r s  beyond t h e  scope of t h i s  s tudy.  

\ I T T T  r 



Table V I I I . 3  

PORT DEVELOPMENT SECTION 

Funct ion  No . 
Cent ra l  S t a f f  

C h i e f  1 

Stud ies  and Planning 1 

S t r u c t u r e s  1 

U t i  1  i t i e s  

Inspec to r  

F i e l d  S t a f f  

P o r t  Manager 1 

P o r t  C le rk  1 

S e c u r i t y  S t a f f  - 

S k i l l s  

C i v i  1 Engineer 

Engineer o r  Planner 

S t r u c t u r a l  Engineer 

E lec t r i ca l /Mechan ica l  Egr. 

Cons t ruc t i on  S p e c i a l i s t  

Management o r  Admini s t r a t i v e  

A d m i n i s t r a t i v e  

As r e q u i r e d  

Source: Ogden Beeman and Associates 

THE FLEET 

P r i v a t i z a t i o n  as descr ibed i n  Chapter 5 w i l l  e l i m i n a t e  many a d m i n i s t r a t i v e  

and r e g u l a t i n g  requirements because the  emphasis w i l l  be s h i f t e d  f rom 

t h e  r e g u l a t o r y  arena t o  compe t i t i ve  equipment r e n t a l  con t rac ts .  Neverthe- 

l ess ,  t h e r e  i s  a  minimum amount of r e g u l a t o r y  work t o  be  done t o  p r o t e c t  

t h e  u s e a b i l i t y  of t h e  waterway and the  safety of s t r u c t u r e s  and vessels  on 

t h e  waterway. (Th is  becomes of g r e a t e r  i n t e r e s t  w i t h  t h e  opening o f  t h e  

J o n g l e i  canal ,  as no ted  i n  Chapter 3.) Based on t h e  assumption t h a t  

t h e  t o t a l  p r i v a t e  s e c t o r  f l e e t s  w i l l  be  i n  t h e  rafige o f  6 t o  12 tugs and up 

t o  around 50 barges, t h e  o r g a n i z a t i o n  shown i n  Table 111.4 should be adequate 

f o r  r e g u l a t o r y  and a d m i n i s t r a t i v e  func t ions .  



Table VIII.4 
VESSEL REGULATION SECTION 

Function 

Chief 
rlo . Skills 

1 Naval Architect or 
Marine Engineer 

Vessel Documentation/Licensing 1 h v a  1 Arc hi tec t of 
Marine Engineer 

Operator Licensing 1 In1 and Waterway Vessel 
Opgrations 

Source: Ogden Beeman and Associates 

The main function of the section will be to document the ownership of 

the fleet so the G.O.S. knows what is operating in-country and can 

expedite such matters as fuel and currency allocations under the privatiza- 

tion scheme presented in Chapter 5. Documentation is also useful as 

proof of ownership and for use in financing and insuring vessels. 

There is no need for a separate set of rules regarding vessel construction o r  

safety. A sin~pler and mDre efficient method would be for on and off hire 
surveys by an independent surveyor with recommendations on required safety 

features. Insurance carriers will normally require this anyway. 

The operator licensing will become more important w i t h  the Jonglei canal and 

increased traffic. Initially the main criteria for licensing will be 

related cxpzrience plus some oral testing on rules of the road from the Nile 

Steamer Manual. U.S. Coast Guard forms 1258 (Docu~ectation) and 866 (License 

Application) witn requirement for one Eype of 1 icens? are shown in Appendix 

5. Given +hs situation in Sudan and the present vaIgn2 of watermy traffic, 

it is hard t o  justify high2r levels of regulation a w  administration which 

might threaten the bsne f i  ts of privatizat:on. 

Clearly t h ?  ex72rieoce a t  RTC mandates t r3? :  9251 i c  sector not be in the 

repair c r  b ~ l i i d i n g  business except on a C U ; : ~ C ~ ' ~ '  - 1-1 i i s .  However, no 

-, 

capacii;;. 11-  solution is for the ETC ( o r  ?:he,- G.O.S. agency) to make an 



appropriate nunber of drydocks o r  1 i f t s  available t o  the operators,  on a 

scheduled basis.  I t  i s  suggested t h a t  t h e  systea be modeled a f t e r  the  Swan 

Island Ship Yard of the Port of Portland, Oregon. In t h a t  care the P o r t  

(public sector  agency) owns the drydocks and cranes. T h e  vessel operator 

books t h 2  use of the required equipment a n d  s u ~ p l i e s  his own forces o r  

contractgr forces t o  acconpl ish needed rcpai rs. The most appropriate way f o r  

t h i s  t o  take place wogld be fo r  the RiC t q  publish a t z r i f f  f o r  usage 

including cer tain penalt ies fo r  prolonged usage. The  number af  drydocks o r  
required cou7d be estimated based on the f l e e t  s ize .  For example, if 

t ~ g s  were on dock ( o r  l i f t )  two weeks per year and sixteen (one half of 
l i f t s  

e ight  

the f 

about 

would 

l e e t )  barges were on one week per year ,  i t  wculd amount t o  32 weeks o r  

62-; occupancy per year. This would suggest t h a t  one tug/barge l i f t  

provide sui tab1 e capacity in the ear ly years of privatization. 

IMPLEIENTING ADMIN ISTRAT lVE PROCEDURES 

- 
rhe f u x t i o n s ,  respons ib i l i t ies  and assignments described above have already 

been assigned t o  the Department of Inland River Navigtion i n  the Ministry of 

Transport. Assignment o f  these public sector functions t o  t h i s  Ministry i s  

appropriate as i t  places navigation development i n  i t s  r ightful place along 

with other nodes of transportation. The risv department i s  ncw being s taffed 

and the general approach to s ta f f ing  (as described t o  t h i s  cs;nsultant) xas t o  

keep i t  2 t  a minimal level which i s  consSstent w i t h  consultant 

rec~mmendations a s  s ta ted above. I t  i s  timely t a  form this departmei~t a t  
t h i s  t i n e  so i t  czn take on t h o  r iver  and port isprovements described herein,  

as we1 1 a" nst i  tu te  certain vessel and personnel 1 i c e ~ ~ s i n g  ,~roceodures which 

will be appropriate u n d 2 r  privatjzation as  described in Chapter 5. 

Nost of the  s k i l l s  required f o r  the new degartmnt e x i s t  i n  country 

a l t h o u g h  i t  i s  reportea tha:  t h e  Universf t i e s  dc n o t  o f fer  naval archi tecture/  
'..I - 

marine er?ice?ring s tudies .  Tkse areas car: be T I  I 12.6 b? ~:echanical 

etqin?s:-s or s h i p / t ~ >  engice?;-s su?pler?nted by f o r e i g n  experts ( i f  needed) 



Opportunities f o r  foreign technical assistance and t raining are  shown i n  

Appendix 5. 

CHARGING FOR SERVICES 

The r ive r  system and i t s  development will resu l t  i n  several d i f ferent  

services being devei oped and performed by ti12 pub1 i c  and private sectors.  

These services can be divided into several categories a s  described below. 

SERVICES FULLY COMPENSATED BY CHARGES 

There a re  tw3 a-eas  where charges should fu l ly  cover the cost of services 

and provide a p ro f i t  t o  the provider. These are  r ive r  t r a n s p o r t a t i o n  
(undcr pr iva t iza t ion)  and cargo hand1 ing service. In both cases the 

service ( t ransport  and  handling) are easy t o  define and measure, the user 
or beneficiary i s  specif ic  and the basis fo r  charges easy t o  measure. We 

would expect the f r e e  market system t o  s e t  ra tes  f o r  these services under 

pr ivat izat ion of r iver  transport and cargo hard1 i n g  a c t i v i t i e s .  

SERVICES AND FACILITIES PARTLY SUBSIDIZED 

The area of port f a c i l i t y  development presents a somewhat more complex 

issue since required f a c i l i t i e s  cannot be b r o u g h t  on i n  small enough u n i t s  
t o  exactly match demand and often the national or local in t e res t  will  

encourage development of excess capacity t o  stimulate o r  be prepared for  

fu ture  growth. i k r e  a re  many approaches to  charging the customer in such 

a s i tua t ion .  The ch2rges should be simple enough t o  administer w i t h  

minimum paperwork but thoughtful enough t o  encourage the correct  response 

from the user. For example, complex t a r i f f s  with nunerous commodity classes  

lezd t o  a rb i t ra ry  decisions and  pay cost m r e  t o  a d ~ i n i s t e r  than they Earn in 

revenue. High charges f o r  berth usage nay result i n  barges being unloaded 

along the riverbank and fac i l  i t i e s  standing id le .  



We would advocate a por t  t a r i f f  system s t ruc tured  a s  follows: 

o For a11 por t s  with a developed wharf s t r u c t u r e ,  each barge tying 

u p  a t  thz wharf sha l l  pay a f ee  per day of use. The basis of the 
f e e  could be the t o t a l  annual cos t  of a l l  wharf s t ruc tu re s  in  the - 
system divided by the  t o t a l  number of barge-days occupancy expected 

a t  f u l l  development. This would allow cos t  recovery but would not -- 
penalize the  barges i f  overcapacity i s  provided as a matter  of 

pol icy .  This charge should be standard a t  a l l  ports with wharf 

s t ruc tu re s .  If barge occupancy y?ts t o o  high and i t  becomes 

des i reab le  t o  speed turnaround, the  second day r a t e  could be made 

higher than the  f i r s t  day r a t e .  

o For a l l  por ts  with other  f a c i l i t i e :  o r  s t a f f i n g  including those 
w i t h  a wharf, the re  should be a per t o n  charge on a l l  cargo 

moving through the  por t .  The chdrge could be derived by adding 

together  the  annual cos t  of f a c i l i t i e s  and management a t  a l l  of 

t he  por ts  and dividing by a n  amount equal t o  the t o t a l  tonnage 

expected t o  be moving a t  f u l l  development of the p o r t  system. 

o For a l l  vesse l s  requiring documentation there  should bc a documenta- 

t i on  f e e  based on the  cos t  of the personnel t f n e  involved i n  con- 

c l  u d i n g  the docrrmentation. For example, i f  t he re  were LS 12,000; 

year  in s a l a r i e s  f o r  a documentation o f f i c e r  and c l e rk ,  and 120 

vessels  (est imated) were t o  be documented, the  documentation charge 

would be LS 100 per vessel .  

~ FEES FOR THE USE OF T H E  RIVER 

Fees f o r  use of the  r i v c r  a r e  much more complex t o  der ive ,  levy or 

administer  f o r  two reasons. T h e  users of  t h e  r i v e r  a r e  many a n d  varied 

and the  extent  t o  which they take advzctage of  dredging, surveying, navaids 

o r  o the r  management funct ions  i s  hard t o  d e f i n e .  Secondly, o ther  competing 

t ranspor ta t ion   odes a re  possibly subsidized i n  unknown ways  so charging 



fees  f o r  use of the  r i v e r  po ten t ia l ly  es tabl  i s h e s  a modal penalty. 

one could argue t h a t  improvement in the r i v e r  wi l l  lead t o  higher b  

p r ices  f o r  the  l ease  of RTC equipnent t h r o u ~ h  providing a re turn  t o  

G.O.S. f o r  i t s  investment in improving tho r i ve r .  

A1 so, 

id 

t h e  

While we would not advocate user fees  f o r  t h e  incedia te  fu tu re ,  such a f e e  

could be calcula ted by taking the cos t  of i ~ p r o v e n e n t s  and management and 

dividing i t  by the number of tons of cargo expected t o  move on the  river a t  
f u l l  development. I t  should appear a s  a charge aga ins t  the  cargo, as moved, 

ins tead of aga ins t  the  tug or barge whose arnual product iv i ty  i s  unknown 

and sub jec t  t o  market f luc tua t ions .  Such a f ee ,  i f  l ev i ed ,  could be 

co l lec ted  by the  Ministry of Finance from t h  owner of t he  commodity, based 

on records of the  pr ivat ized t ranspor t  company. I t  could a l so  be col lec ted 

by the  Department of Inland River Navigation i n  8.O.T.  

The above discussion ou t l ines  a  general ap?roach t o  f e e  s e t t i n g  f o r  the  

various se rv ices  involved in r iv2r  t ranspor ta t ion .  Further d e t a i l  o r  

der iva t ion  of f e e  l eve l s  i s  n o t  appropriate ? t  t h i s  time b u t  should be 

performed a f t e r  the  c i v i l  works progrm and 2ch in i s t r a t i ve  charges a r e  

adopted and a more exact  cos t  f igure  can be attached t o  the  various 

components discussed.  T h e  use of technic21 advicz o r  t r a in ing  nay be 

a p p r o p r i a t e  and i s  b r i e f l y  discussed i n  the agpendix. 





Juba Passenger Barges 

Juba Port Warehouses 



Juba Abandoned D e r e l i c t s  on Wate r f ron t  

Juba Boat Yard and Ferro-cement Boats 



Mongal 1 a Unl oadi ng F l  o u r  f rorn Barge 



Mongal 1 a / T e r ~ k a k a  R i  ve r  Gagi ng 

Terekaka Landing 





R i v e r  Meander i n  t h e  Sudd 

Water H y a c i n t h s  n e a r  Sharnbe 



Shambe 





Malakal 

Warehouse and Mooring Barge at Malakal 



Flour Stored on Ground a t  Wad Akona 

Regional Government Vessel (Juba Boa tyard Type) 



Renk 

Renk w i  t h  Di spl aced 001 1 a r d  



Renk W a t e r f r o n t  E n v i r o n m e n t  

Kost i  - New T r a n s i t  Shed 



Kos t i  Waterfront 

Kos ti - I n o p e r a t i  ve Hydraulic Dredges 



Kos ti - Inoperat ive Passenger Barges 

Kos t i  Inope ra t i  ve Tugs 



- -  

Khartoum North - New Barge Out f i t t ing  

Khartoum Nor th  - Drydock and Repair  Yard 
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The data used for the estimates were generated from observa- 

tions and conversations with various individuals and contractors 

located in the Sudan and whose construction experience included 

similar type work. 

In order to develop the estimated quantities preliminary 

designs had to be made. Additionally because of the isolation of 

some of the southern ports consideratims had to be made for 

xobilization, demobilization, labor subsistence, etc. Also, a 

number of contractors prefer to use ex-pat employees and these 

costs had to be included. 

It was important to be consistant in applying costs for 

feasibility comparison. Also, since it is necessary for the 

estimates to be used for budget and fund allocation purposes, a 

contingency was applied and the costs shown are the funds the 

donor would have to pay the contractor to perform the work in 

December 19 8 3. 

Finally, once the projects are identified and more detailed 

designs are performed, then they should be re-estimated with new 

unit cost data reflecting current information. 
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TABLE 5 

PROJECTED AREA AND PROXCTION OF 

t4AJOR AGRICULTURAL EXPORT-ORIE14:TED C O i W O D I T I E S  

BY PROVINCE,  LCCATION AN9 T Y P E ,  1985 
( A r e a  i n  000 F e d d a n s  a n d  P r o d u c t i o n  i n  000 Metric T o n s )  

PROVINCE 

N o r t h e r n  

Kassal a 

Blue N i l e  

Kordofan 

Equator ia  

Northern 
Kassal a 
Blue Nile 

Korrdof an 

Bar fu r  
Bahr E: Ghazal 
Equator ia  

LOCA 
TION 

NO. - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 C 

11 

12 
13 
1 4  
1 5  
16 
- 

7 
2 
3 
4 
5 
6 
7 
8 
3 

10 
11 
? 2 
1 3  

LOCAT ION 

D o n g o l a  (Semei h Val l e y )  
Ez Zeidab 
Tokar a n d  Gash 
Kashm E l  G i r b a  
Gedarf f 
E l  Gunied 
Gezi r a  Schene 
Ed Duiem 
Singa and Stwnar 
I f - .  I : 
hub L I 

P r i v d t e  Pump Schmes 
P r i v a t e  Pump Schems 
Es Suki Scheme 
Rahad Scheme ( P h ~ s e  I & 11) 
Habi1d 
Nuba Mountains 
Zandi Scheme 

Shendi , bierowe 5 
Khashn E l  G i r b z  40 
G2zi ra Scheme 1 9e 
Lacd ReForc; I 20 : t: 
Es S c k i  Schers I 3, 
Ra had Sc heins 70 [ 63 
Sautheast  a rea  200 
t i ab i la  snd T o z i  
rit'h; >.IfiU,; La; I I I >  r - 
Kordofan Sands ( E l  Goze) 3615 
N y a h  a n d  E l  Fasker I R I 350 I95 
Scattered a r ea s  R 1 50 1 5  
Equatoria Scheme 100 ! 30 - I .A_---- 

ource:  ADAR 

3tes: L = Long S t a b l e   gypti ti an) cot ton  I = I r r i g a t e d  Area T = T r i i d S t i 5 c a 7  
M = Med im  S t a b l e  (Acala) c o t t o n  R = b i n f e d  Area C = Hsc hanf  red 
S = S h o r t  S t a b l e  ( ~ n ~ e r i c a n )  c o t t o n  

-. 
* _- . . - - < -  - . ~ 



TABLE 5 (Cont 'd )  
PROZECTED AREA AND PZCIDL!CTZCN 3F 

NAJOR AGRICL'LTLI2AL EXPORT-OR1 EPiTED COX:\I:32iTIES 
BY PROVI?4CE, LOCATION AND TYPE, 7985 

Rnc+ 
PROV I HCE 

(assal a 
31ue Nile 

{ordo fan 

l a r f u r  
Jpper  N i  1 e 
3ahr El Ghaze 
Equa t o r i  a  

Nortkrr!  
Kassal a 

Blue Nile 

cordofan 

l a r f u r  
Jpper N i  1 e 

- 7 32hr r i  Gk:?? 
Equatoi-'i a 

Kcss2'3 

Blue P!7: 

Kordofs. 

Dar fur  

NO. :IoN i LOCATION 

Gadarzf 
Ed Damazine 
Megun i s 
tila zmo urn 
Dinder 
Agadi El Grobin l  
Sou theas t  ( ~ r a d i  t iona l  ) 
H a b i l a  and In L o b i a  
Fluba t.lountains 
Kordofan Sands (El Goze) 
El Fash i r  an3 Nyala 
Er Renk 
S c a t t e r e d  a r e a s  
S c a t t e r e d  a r e a s  

- 

!!yc!.:e, Ezrhe:. , :!->qdi 
Gash, Tokar 
Gadaref 
Gezi r a  Schem2 
Land Reform 
Ed Danazine 
!4eganus (Darnazin? a rea)  
Sou theas t  
Nuba k u n t a f  ns 
Kordofan Sznds  ( E l  Goze) 
H a b i l a  and T o z i  
E l  Fash i r  a n d  N y a l a  
Er R a k  
S c a t t s r e d  a r e a s  
S c i i ~ t ~ r x !  z r ? ~ s  
S c a t t e r e d  a r z s  

TYPE AREA 
- .- " R I:; 

R 10 
R 10 
R 20 
R 20 
R 3 0 0  
R 29 
R 200 

7 8OU 

40 
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Manufacturing Firms in the Southern ~ e g i o n  

Type of Plant 

Bag 

Fishery 

Tobacco 

Location 

Source: Ministry of Industq, 1983 
UIpSlished Data 

Total 





ALTERNATIVE OPEFUITIONS/COSTS: 3lONCALL.A TO JUBA 

BASE CASE Annualized Costs 

High-water operations into Juba 

Build 1st Unit Berth at Juba 

Barge 2 / 3  tonnage to Juba 
1 (20,000 t) (0.05 LS/t km) (1.45) (40 km) 

Low-water operations into Mongalla 

Build 1st Unit Berth at Mongalla 240,000 

Truck 1 / 3  tonnage to Juba 

(lo ,000 t) (0.08) * (55 km) 

ALTERNATIVE No- 1 - OFFLOAD AT MONKALLA FOR YEAR ROUND TRUCKING 
Year round operations into Mongalla 

Build 1st Unit Berth at Mongalla 

Build & maintain new gravel road 3 

Road const, LS 84,00O/km x 55 km = 

Regravel @ 5, 10 & 15 yrs 

LS 9,00O/km x 55 km - - 
PW 5 yrs = 310,000 

10 yrs = 193,000 ) - - 
15 yrs = 120,000 ) 

Annual maint (LS 900/km) x 55 kn = 

Total equivalent annual road 

Trucking costs 
4 

(30,000 t) (0.04 LS/t km) (55 km) 

1. Cost factor for barge operations on stee? ?.lonqzlla-Juba 
gradient. 

2. Trucking cost over un-naintained qravz1  road duriilg dry 
season. 

3. From Kenya-Sudan Road Study + 155 per year inflation. 
4. Trucking cost over well maintained good gravel road. 



O ALTERNATIVE NO. 2 - OFF-LOAD AT MONGALLA F O R  TRANSSHIPMENT 

TO SHALLOW DRAFT CRAFT 

Year round operations to Mongalla 

Annualized Costs 

Build Unit Berth at Mongalla 250,000 

Build Unit Berth at Juba (no dredging) 
(LS 2,400,Odo) 250,000 

Shallow draft operations year round 

(30,000 tons) (40 km) (0.107 LS/t km) '(1.45) 186,000 

Extra transshipment of total cargo 

(11 bags/ton) (30,000 tons) (0.8 LS/bag) 2 264,030 

O ALTERNATIVE No. 3 - DREDGE T O  JUBA FOR YEAR ROUND OPERATIONS 

Year round operations to Juba 

Build & dredge at Juba ( @  4,500,000) 

Barge full tonnage 

(30,000 t) (0.05 LS/t km) (1.45) (40 km) 

Annual dredging 

1. See following page 

2. 0.4 LS/bag for either off-loadinc; or loading (see trip notes 
in Appendix 6 for 1983 costs) 



Shallow Draft Technology Costs 

- The I - b f f m a n  Scheme - 
(1983 LS) 

Capital Costs 

250 hp tug - - LS 1,000,000 delivered 

100 ton barge = LS 325,000 assembled 

4 barges - - LS 1,300,000 

Operating Costs per Trip (Kosti-Juba; one trip/mo.) 

Fixed Costs 

Depreciation 2,300,000 @ 5% 12 mos. - - 9,580 

Interest 2,300,000 @ 12% + 12 mos. - - 23,000 

Repair: Tug R,000,000 @ 7% + 12 mos. - - 5,830 

Barges 1,300,000 @ 5% I 12 mos. - - 5,420 

Overhead @ 20% of total cost - - 15,387 

Variable costs 
- Crew salaries - 10,103 

Fuel 2.5 LS/km x 3,000 km - - 7,500 

76,810 

1 
Cost/~on-Km = LS 76,810 500 t 5 1,436 kin - - 0.107 

_ _ - _ I _ _ -  -I----- 

1. 400 tons upstream; 100 toils Zsc.cnst rean.  









TECHNICAL ASSISTANCE AND T W I N I N G  I _ - . - -  - 

Privatization and an increased emphasis on waterway trans- 

port will present opportunities for technical assistance and 

training. A s  a general rule we would favor an emphasis on tech- 

nical assistance and training in Sudan with minor use of train- 

in the United States. The modern technology and scale of river 

operations in the U.S. will make it difficult for the visiting 

Sudanese to visualize the applicability to the Sudanese situa- 

tion. Conversely, experienced U.S. personnel should be able to 

grasp the situation and apply those aspects of technology and 

management which are appropriate to Sudan. Opportunities for 

this type of assistance are noted below, 

THE RIVER. 

The new river management activities of the M.0.T. will call 

for the establishment of proceedures and the execution of sur- 

veys. It could also involve administering dredging contracts. 

Technical assistance could be provided in these areas. 

O Hydrographic Surveys 

- Selection of survey techniques and equipnent- 

- Training in survey methods. 

- Establishment of annual survey prqram. 

O River Engineering 

- Selection of problem areas for stuzy. 

- Establish study approach. 

- Assist in study and recornmendatiors. 

- Producing plans and s p e c i f i c a t i o n s  and suprvise 

bidding. 

CI "1 



- Establish monitoring and acceptance proceedures. 
- Assist in supervising the work. 

THE PORTS 

Construction of new port facilities will require plans and 

specifications for local or international tenders. ~echnical 

assistance opportunities are as follows: 

O Sudanese staff participation in design, plans and spec- 

ification writing. 

O Technical assistance and assistance in construction admin- 

istration of the projects. 

O Technical assistance in ongoing port management with ?.n 

emphasis on physical maintenance work. 

THE FLEET 

Since the fleet was provided by others and is soon to be 

privatized, it is recommended the U.S. assistance be withheld 

from this area of development. Donor countries or others, how- 

ever, should be encouraged to assist in fleet maintenance to 

assure that privatization is successful. 

LICENSIN G 

Caution should be exercised in this area to assure that any 

procedures proposed by the Sudanese - or foreign experts is appro- 

priate to the situation and not based on sozie nuch larger model. 

Technical assistance should Sc aimed at keepin5 it simple rather 

than inventing new forms. 

Possible areas of assistznze are: 

O Vessel ~ocumentation: Setting up a s i m p l e ,  renewable 



TARIFFS AND 

form for tug and barge documentation. 

Personnel Licensing: Setting up simple and direct 

procedures(based largely on demonstrated experience) 

to become licensed as a pilot or tug engineer. This 

work could be expanded to assist in establishing on 

the job apprenticeship programs supplemented by some 

course work on subjects relating to navigation. 

CHARGES 

Under privati~ation~charges for transport and cargo handling 

sho~ld be set by market mechanisms. We have suggested an approach 

to setting port tariffs and user fees if they are to be established. 

Technical assistance could be applied to assist the Sudanese in es- 

tablishing the format and deriving the initial charges as des- 

cribed in Chapter 8. 

S WiWiiY 

There are well trained and knowledgeable Sudanese able to 

carry out the tasks of the new M.O.T. clepartnent and other issues 

associated with river development. Technical assistance, as vis- 

ualized, would bring in outside experts for lixitee periods of 

time to size up the Sudanese situation and assist their local 

counterparts in implementing needed procedures. Pel'sonnel selec- 

ted to provide assistance and training should 52 2ractical and 

realistic with "hands on" experience. The sl-stern in Sudan is 

small in scale, Personnel accustomed to lzrgs scale port or 

federal bureaucratic systeins in the L . S .  nak -  5zve problens 

identifying and implementing small scale prozraxs and proceedures 



appropriate for Sudan. 

Timing, scale and implementation of this program can best 

be ascertained after the role of USAID in the energing river trans- 

port development has been determined and the G.0.S.  has responded 

to the recommendations contained in this repGrt. 

However, for budget purposes tentative nanpower requirements are 

listed below: 

1- The River 

O Hydrographic Surveys - 

Source: Corps of Engineers 

Ch. &dro Surveys from District with river 

surveys 

Consultant. 

Time - 60-90 days 

O River Engineering & Dredging 

Source: Consultant 

Tine - 90 days in several tri?s 

2. The Ports 

O Port Design and const. management 

Source: Consultant 

- 
Time - 60 days during prep. or plans/sFecs. 

30 days during construction 

O Port Management 

Source: Consultants or Port hqencies 

Time - 6 0 - 9 0  d a y s  



3. Licensing 

O Vessel Documentation 

Source: US Coast Guard 

Time - 30 days 

O Personnel Licensing 

Source: US Coast Guard 

Time - 60 days 

4. Tariffs and Charges 

O Port Tariffs and user fees 

Source: Consultant 

Time - 3 0  days 

Summary 

Total Min 

6 0  

9  0  

9 0 

60  

3 0  

Max 

9 0  

9 0  

9 0  

9 0  

3 0  

6 0  

3 0  
- 

480 P I a z  days 



COAST GUARD I REPLACEMENT, OR REDOCUMENTATIUN I - . ? W B  I U  

1258 (REV. 5 8 2 )  

I. Complete For  A l l  Applications 
1AYF OF VESSEL 

4ome p o r t  of Vessel 

I 
k i z e n s h i p  

1. For  vesset owned b y  one o r  more individuals 5. Far  v e w l  o w n d  by a corporation 

I (we) cert i fy that all owners o f  this vessel 
are citizens o f  ths US. 

a. State o! incorporation 

b. Citizenship o f  Chief Executive officer 2. F o r  verse! owned b y  jo in t  venture o r  association 

D. Present location o f  vessel 

Jemels) of  owner(r1 

I (we) cert i fy that all members o f  this ( joint 
venture] ( a ~ c i a t i o n l  are citizer. o f  the U.S. 

F. Address o f  owner 

3. F o r  vessel owned i n  a trust arrangement 

0 I (we) cert i fy that all trustees and all beneficiaries 
in this arrangement are citizens o f  the U.S 

O. For  vessel owned b y  partnership 

a. General Pannenhip 

I (we) certify that all partners i l  this 
p a n n ~ r s h i p  are citizens o f  the US. 

b. Limi ted Partnership 

c. Citizenship Chairman o f  the board 

d. N u m b ~ r  o f  dirsctors necesgry t o  constitute a quurblm - 
e. Number o f  alien directors 

t. Percentage o f  stock owned b y  U.S. citizens: 

51-74% 

7 5 1 0 r  m o r e  

6. For  corporations qualif ied and applying under 46 C.F.9. 
Subpart 68.01 

I (we) certify that 611 genera! partners i n  
t h ~ s  partnership are citizens o f  the U.S. and Current certificate o f  complianm attached. l (we) c e n i h  
that at least the controll ing interest i n  the that the corporate structure has no t  changed since 
pannership is owned b y  citizens o f  the US. issuance o f  that certificate, and that the vessel. i f  self- - ~ r o ~ e l l e d .  is l e u  than 500 gross tons. . . 

c. I (we) certify that a l l  general partners in this 
partnership are citizens o f  the 3.S. and that a t  
least 75% of  the partnership is owned b y  citizens 
o f  the US. -- 

Intended u s e ( ~ >  o f  vessel I 

t 
11. Complete For  l ~ i t i a l  Cocumentation Only I 

Bui ld  of vessel I 
I 

1. V a s t  was bui t t  ar i n  I 

2. V e w l  is  under construcr:m at 

and is scheduta:' for  completion i n  - 

Hul l  material 
0 tWood steel CI] Aiumiilurn Fibrous reinforced plastic 

1 Other 

HgfD number/Hull identif ication number 1 D. Approximate overall length o f  vessel 

I 
Previous names/numbers o f  vessel 

1 

I (we) c e r t ~ f y  that the above facts are true, and that I am (me are) a cit~zen(s) of the Un~red  Srates and legally authorized t o  execute this application i n  
the capacity shown. I (we) tunher certify that this vessel has never been awarded an ot:iciai number. 

- 
Name o f  person stgning 

Signature Date 

G. Capac~tv 



Reasods) for application I 

I 
I (we) certify that the above are true, and that I am (we are) a citizen(s) o f  the U n m d  Stater lepaiiy authorized t o  execute this application i n  the 
capacity show% 

Name of person signing 

Signature Date 

E. Capacity 

IV. For Off ic ial  UI. Only 
Approval 
Approval o f  this application, including any designation o f  home por t  contained therein, is a p p r w .  

1 Name o f  Documentation Officer C. Signature o f  Documentation Officer 

1 Date E. ~ o t t  

TE: T H l S  I S  A N  I N I T I A L  APPLICATION A N D  DOES N O T  O F  ITSELF ENTITLE THE VESSEL T O  DOCUMENTATION NOR T O  A N Y  CHANGES 
SOUGHT. O F F i C l A L  NUMBERS DESIGNATED ON T H E  BASIS O F  THlS  APPLICATION A R E  N O T  TRANSFERRABLE. 

~ INSTRUCTtONS FOR COMPLETION OF FORM CG-1258 

A. Insert present name o f  vessel. I f  application is t o  change the name o f  a vessel, insert new name, and last documented name i n  parentheses. 
0. Check appropriate block. I f  a sailing vessel w i th  an auxiliary engine o r  a vessel w3rh an outboard engine, check selfpropelled. 
C. See 46 C.F.R. 67.13-3. 
D. Self+?xplanatory. Leave blank i f  vessel is under conrtruction. (See II.A.2.) 
E. Insert the name o f  all ownen, the proponion i n  the vessel owned b y  each, and the manner i n  which omed. 

I f  the  vessel is owned b y  a partnership. the names o f  al l  general partners must be recited. 
I f  the vessel is  owned b y  a joint venture, the names o f  all the venturers must be recited. 
I f  the vessel is owned i n  a trust arrangement. the names o f  all trustees and ail beneficiaries must be recited. 
Attach extra sheets i f  necessary. 

F. Insert the address which was used t o  determine the home port. I n  cases o f  mult iple ownership. specify the owner whore address was used t o  de- 
termin* the  home port. I f  the home p o t t  was determined b y  using the address o f  she vessel's charterer. so specify. 
G. Check appropriate block. For  a corporation. provide requested information. I f  G.6. is checked, anach copy o f  certificate of compliance. :f vessei 
is owned b y  a governmental entity, leave G blank. 
H. Insert registry, coastwise trade, Great Lakes trade, fishery, andlor pleasure. Mulriple uses are perrn~ned for rl igtbfe vessels. (See 46 CFFt %bp;.C 
67.1 7.; 

A, 1. Insen place and yea: o f  build. The year t o  be shown is the year i n  which the vessel war comp:o:ed for its inrended purpose. 
i f  the place o f  bu i ld  is no t  known at the t ime o f  application, or i f  appl icar~on is made only for registry o r  for  a plearurs 1:cens.e under the simpfi- 

f ied procedures o f  46 CFR 67.05-7(b) 23). leave this section blank. 
A. 2. Setf+xplanatory. A'so complete I1.C. 
B. Check appropria?e block. I f  vessel is a composite o f  wood and fibrous reinforced plastic. check fb rous  reinforced plastic. 
C. Insert br~tlder's htglt n u r r h r  of hut1 identif ication number, i f  known. 

I f  application is made t o  dosument a vessel which has resulted f rom the severance o f  another ;esrel, insert the name and o f f i ck '  number o f  the 
original vessel. 

This block must be cor(rpteted i f  II.A.2. is completed. 
D. Self+xpianatory 
f. Insert all known names used for and numbers assigned t o  the vessel, including numbers assignd under state o r  foreign registrat~on systems. 
F. Self expianatow 
G. Insert legal capacity which entitles y o u  t o  make this application. Examples o f  legal capacity inciuds (but are no t  l imi ted to ]  ownar, trustee. genzraC 
partner, corporare officer, o r  authorized agent. 
H. Selfexplanarory 

A. See 46 CFR 67.1 3-1. 
8. Complete only for  vmsel being returned t o  documentation after having been deleted. Insen a:; canes used for and numben assigned to vessel during 
the period i t  was ou t  o f  documentation. 
6. Inert reasonls) y o u  are making this application. Select among- record o f  surrenders ftrled: :r&e endonemenrs filled: document (lost) (mutilated) 
(wrongfully withheld); rs nership change; change i n  general partners o f  partnersh~p; home p o n  chznge; vessel name change: tonnage change;change ir 
dimension(sl; change in restrictions; change in legal name o f  owner; removal o f  allen master; andlor rerurn o f  vessel to documentation. 
D. Self%xplanatory 
E. See 1l.G. 
F. Mf+xplanatory 



TRANSPORTATION 
U. S. COAST GUARD 
CC-S66 (Ibev. 3-67) I LICENSE AND RENEW& WPLlCAnQN 

( P r l n ~  or Type App!leoUocr) 

$1 Offlcw ln Cham-, Mgine  Inapoctlon 

INSTRUCTIONS 
Appliccmts for Orlqinal L l m m e  o r  C.otlflcate of R q b t r y  mumt 
pramant d o c u m a n t m  or ldancs  of U. S cltlzenshlp, except for 
Inland Operator cmd Motorbout Operutor appllcantm, who n d  not 
bm U. s cit1un.. 

Applkmtm for &n Orlq lnd  k k ,  Enqinwr  or  Radlo Offlca'm 
L l c r n w  m u d  pmment a d l f l c a t o  from tho bl. S. Publlc H d t b  
Sonlea duly attemtlng thut thay hava poamod a matlmfactoy 
e x d n a t l o n  h o d  upon the  content. of "The Shlp'. Modlcina 
Chomt md F l m t  ALd ot S.a8'. 

L- 

FCC L I C E N I E  NO. 

RWLC8 O F  THC ROAO 

,L APPLICANT'S lDENTlFlCATtOH 
NAMI IN FULL 4. U A I L I N B  A D D R E 8 8  

I 1 1 

II. LICENSE RECORD fR&o o fn rwm m a r  pros-? wrrmt FCC I l c m ~ o  uftfi a p p l / c d o n l  

Y.8 N O  Ham any License, Csr t l f iq te , .or  Merchant h i n o  Docwmnt 0 4  D A T E  '.lppmxlmar+) AND PLACU 

0 0 held by you ever b o a  rumpended, revoked, or suspended with 
probe :on q m t e d ?  (If 'yoe:, eomplote Itom 9A) 

L I C E N S E  NUMmSR 1 1. D A T C  OF ~SW. 1L P O R T  O F  lS%C 

Ill. U. S. CITIZENSHIP AND MILITARY RECORD (Fer  Orlolnd C 
d f d  U. S ClUams bl 

14. COURT NATVRALIZED 1State locrtlorJ 

d o t o  1-8 14 and IS 

1 I I - 
IV. CHARACTER REFERENCES(F0'or O d q l n d  L l c m r o s  m d  CwtlNcator o f  R+.tr)r ONLY1 . We, the  undanigned, Certify from psrmnal knowledgo of the a h v e  n& cqpliccmt that he 1s a person of temperate habits  

cmd of pood chcxacter, and rsco&nd hls a s  a nuitable person to be Intrusted with the dut lss  of the citation for whlcn he. 

B l 9 N A T L l R I  IJ*LIL AND AODRLSS O C C U P  AT lOh  



a. R a d l ~  opuatorm mum1 have letter  of commitment or ovldmco of m p c r  morvlco. c, Llcenm r m m d  appllurnts need 

I I I 1 
---- 

YII. CHARACTER RECORD i l l o t h r  t d u  orlgfnd, d ~ c 0  ~sruorrco ojpms.nf I l m o d  -1 Lurr  TMUYD PRINT 

"' " No H,* you bmm c?bnvlct+d by oourt-lncludlnq milit- --for othes than a 
0 mlmr traffic viohxtlon? (It oolrrpl.801:- 91 bolo-) 

Whoever, l n  any mutter w l t W t h e  Jur ldlc t ion of ony depatment or a g m q  of the U. S kn~wln.; j end d f i d l y  f d s l f l e m ,  
w n c d m  or  covorm up by m y  trick. mchrmo, or device a materid fact, or m d u r   ply fdm, ftctltiour ,r ircrudu!en: etatcraents or . . 

repremontdlon, or m&em or umem any f d a o  writlng or docutnont krawlng the sane to contdn o n y  Idau, f!ctiUous or f r ~ ~ ! u l b n t  
statement or entry, s h d l  b~ fhod not mom than $10,000 or lmpriaond s a t  cmrs than 5 y e a ,  or both l i d  U.S.C. i001). - 

SICNLTUHS O F  A P P L I C A W T  
*I C E R ~ C I F Y  that the Informallon on tMa qpplic.tion 1. tme, mc: u i d  I ha re  not 

I "- 
ma& application for a Iicsnoe of any typo b theoff icer  in Char& Mark * bmsctian 
In any other port md b u m  rejected d W n  12 months of thla application. . I 

Csrtlflcate of Secmmk Sawice and/or Dimchargem sighted and ser - .- alfied, thun returned to i l m s a .  QUwr 
eupporthg data attached. (46 CPR 10.02-5 (&(3)) 
t l .  D A T E  24. W O N A T U I 1 S  O F  V E U l  F Y l N Q  O F F I C I A L  28. P O R T  OF 

I I 
IX. C 4TH (Yo Lo c ~ m p l o t d  by .ppllcant whom 1 l c . n ~ .  I s  m d v d  In p l m  el om& p r r s a r l t .  IJc-n rkU 

I do wlemnly .wear or  c r f h  that I elm a cltiz-n of the Unlted States m d  that I d? faithfully D A T E  

cmd honemtly, accordlnq to my best ~ k l l l  und judgment, m d  without concwlmsnt or r e s e w d o n ,  
perform all the  dutlem reuu l rd  of me by the lawe of h United St--. 
17. S I Q N A T U R C  0 6  LICECISKC 1Q. S I O M A T U R R  A h D  T l T L K  O I  W l T W U S l N O  O F F I C I A L  



0 PERATOR -.- - - 

The O p e r a t o r ' s  L i c e n s e  e n t i t l e s  t h e  h o l d e r  t o  o p e r a t e  a s m a l l  p a s s e n g e r  v e s s e l  o f  
less t h m  1 0 0  g r o s s  t o n s .  T h e s e  l i c e n s e s  are  l i m i t e d  t o  r o u t e s  o t h e r  t h a n  o c e a n  o r  
coastwise. 

B a s i c  r e q u i r e m e n t s  f o r  o r i g i n a l  l i c e n s e :  
1. Minimum a g e  - 18 y e a r s  of a g e .  

C i t i z e n s h i p  - Need n o t  b e  a c i t i z e n  o f  t h e  Y n i t e d  S t a t e s  t o  o b t a i n  t h e  
l i c e n s e ,  however  y o u  mus t  b e  a U.S. c i t i z e n  t o  o p e r a t e  a n y  v e s s e l  o t h e r  
t h a n  t h o s e  b e a r i n g  S ta te  o r  C o a s t  Guard numbers.  
P h y s i c a l :  
a. P h y s i c a l  e x a m i n a t i o n  by a r e p u t a b l e  p h y s i c i a n .  
b. Must s u b m i t  c e r t i f i c a t e  a t t e s t i n g  to: 

1) A c u i t y  of v i s i o n ;  
2 )  C o l o r  s e n s e ;  
3)  G e n e r a l  p h y s i c a l  c o n d i t i o n ,  

S e r v i c e :  
a. Time r e q u i r e d :  

1) M e c h a n i c a l l y  p r o p e l l e d ,  s a i l i n g ,  or  n o n - s e l f  p r o p e l l e d  v e s s e l s :  
o f  t y p e  of v e s s e l  s p e c i f i e d  i n  
o p e r a t i n g  t i m e ) .  

1 2  months  e x p e r i e n c e  i n  o p e r a t i o n  
a p p l i c a t i o n .  (360 d a y s  of a c t u a l  

2)  A u x i l i a r y  s a i l i n g  v e s s e l s :  
18 mon ths  e x p e r i e n c e  i n  o p e r a t i o n  
i n g  a n d  a u x i l i a r y  s a i l i n g  v e s s e l s  

of m e c h a n i c a l l y  p r o p e l l e d ,  s a i l -  ' 
, i n c l u d i n g  a t  leas t  1 2  man ths  o n  

s a i l i n g  a n d / o r  a u x i l i a r y  s a i l i n g  v e s s e l s .  
b. Recency f o r  o r i g i n a l  l i c e n s e :  

1) N i n e t y  (90) d a y s  of t h e  r e q u i r e d  s e r v i c e  mus t  be  o b t a i n e d  w i t h i n  
t h r e e  ( 3 )  y e a r s  i m m e d i a t e l y  p r e c e d i n g  d a t e  o f  a p p l i c a t i o n .  Time i n  
Armed F o r c e s  is e x c l u d e d .  

I n l a n d  Rou tes :  
a. U n l e s s  a n  a p p l i c a n t ' s  e x p e r i e n c e  w a r r a n t s  l e s s e r  r o u t e  limitations, a n  

a p p l i c a n t  for  a n  o p e r a t o r ' s  l i c e n s e  w i l l  r e c e i v e  a l i c e n s e  a u t h o r i z i n g  
s e r v i c e  o n  waters o t h e r  t h a n  o c e a n  cr  coastwise. 

b. If a n  a p p l i c a n t ' s  e x p e r i e n c e  was o n  waters where  h e  d i d  n o t  e n c o u n t e r  
commerc ia l  t r a f f i c ,  a ids  t o  n a v i g a t i o n ,  o r  p o s s i b l e  a d v e r s e  wea the r .  
c o n d i t i o n s  s u c h  as  small i n l a n d  l a k e s  o r  w h i t e  water r i v e r s ,  h i s  
l i c e n s e  w i l l  be  l i m i t e d  t o  t h e  waters upon which  he  shows h i s  
e x p e r i e n c e .  

c. See O p e r a t o r  o f  Whi t e  Water Rafts o r  M o t o r b o a t s  f ac t  s h e e t s  Tor s p e c i a l  
r e q u i r e m e n t s  r e g a r d i n g  White  Water l i c e n s e s .  

Tonnage L i m i t a t i o n s  : 
a .  1 0 0  g r o s s  t o n s  l i m i t  w i l l  b e  e s t a b l i s h e d  w h e ~  56% o f  the q u a l i f y i n g  

e x p e r i e n c e  was g a i n e d  o n  v e s s e l s  o f  26 g r o s s  c o n s  o r  more. 
b. A l l  o t h e r  o p e r a t o r s  w i l l  b e  l i m i t e d  t o  50 g r o s s  Lons. 
O r i g i n a l  a p p l i c a t i o n  - t h e  a p p l i c a n t  s h a l l :  
a .  Submi t  a c o m p l e t e d  " A p p l i c a t i o n  f o r  L i c e n s e  a s  Cff icer ,  Operatcj? G- 

S t a f f  O f f i c e r  (CG-866)". 
b. Shax  e v i d e n c e  o f  age. 
c .  S u b z i t  s a t i s f a c t o r y  e v i d e n c e  o f  s e r v i c e  and  e x g e r i e n c e :  

1 )  S a a l l  b o a t  e x p e r i e n c e  f s r m s  ( a t t a c h e d  t o  C S - 3 5 6 )  
2)  A l e t t e r  from a n  e m p l o y e r ,  v e r i f y i n g  t h e  s e r v i c e  c o n t a i n i n g  t h e  
f o l l o v i n g  i n f o r m a t i o n :  

a )  Name ~f v e s s e l  upon which e x p e r i e n c e  was a c q u i r e d ;  
b )  I n c h u s i v e  d a t e s  o f  s e r v i c e  on  v e s s e l ;  
C) Number o f  a c t u a l  o p e r a t i n g  d a y s ;  
d )  Waters where  v e s s e l  was o p e r a t e d ;  and 
e l  C a p a c i t y  s e r v e d  o n  v e s s e l  

d.  Submi t  c e r t i f i c a t e  o f  p h y s i c a l  c o n d i t i o n  f r o a  p h y s i c i a n .  



8. P r o f e s s i o n a l  e x a m i n a t i o n :  - 

I a. An a p p l i c a n t  m u s t  p a s s  t h e  f o l l o w i n g  e x a m i n a t i o n :  

SUBJECT PASSING GRADE 

~ u l e s  o f  t h e  Road ( c l o s e d  book)  9 0% 
O p e r a t o r  - Part I ( c l o s e d  book)  

N a v i g a t i o n  General 7 0% 
General 

O p e r a t o r  - Part I1 ( o p e n  book)  
S a f e t y  70% 
R u l e s  and R e g u l a t i o n s  

9. A p p l i c a n t s  who f a i l  a n y  o f  t h e  a b o v e  s e c t i o n s  rnsy b e  re -examined  or, t h o s e  
s u b j e c t s  f a i l e d  as  s c h e d u l i n g  p e r m i t s .  If ALL s u b j e c t s  are n o t  s a t i s f a c t o r i l y  - 
c o m p l e t e d  w i t h i n  90 d a y s  of t h e  da te  t h e  t e s t  b e g a n ,  t h e n  ALL s u b j e c t s  ( b o t h  t h o s e  - 
p a s s e d  a n d  t h o s e  fa i led)  mus t  b e  r e t a k e n .  

EXAMINATION INFORMATION 

1. A v a i l a b l e  s t u d y  material: ( T h i s  i s  n o t  n e c e s s a r i l y  a c o m p l e t e  l i s t . )  

R u l e s  o f  t h e  Road: 
N a v i g a , t i o n  R u l e s  (COMDTINST M16672.2) 

G e n e r a l  Knowledge: 
M a r i n e  A i d s  t o  N a v i g a t i o n  
P i l o t i n g ,  Seamansh ip  and S m a l l  Boa t  H a n d l i n g  by C h a r l e s  F. Chapman 
M a r i n e r ' s  Notebook by W i l l i a m  P. Crawford 
D u t t o n ' s  N a v i g a t i o n  and  P i l o t i n g  ~y Uni t ed  S t a t e s  Naval. I n s t i t u t e  
Amer ican  Practical  N a v i g a t o r  by N a t h a n i e l  Bowditch 
American Merchan t  Seaman 's  Manual e d i t e d  by F e l i x  M. : :ornel l  a n d  A l l a n  C. Hofx'man 
K n i g h t ' s  Modern Seamansh ip  by C a p t a i n  John  V.  Noel, bS& ( R e t i r e d )  

S a f e t y  : 
CC-329 F i r e f i g h t i n g  Manual f o r  Tank Vessels 
M a r i n e  F i r e  P r e v e n t i c n ,  F i r e f i g h t i n g  and  Fire S a f e t y  by U.S. Depar tmen t  of  Come.-ce, 

M a r i t i m e  A d m i n i s t r a t i o n  
F i r s t  Aid Manual by American Red C r o s s  
S h i p ' s  M e d i c i n e  C h e s t  a n d  F i r s t  Aid a t  S e a  by P u b l i c  H e a l t h  S e r v i c e  
CG-480 O i l  P o l l u t i o n  C o n t r o l  f o r  Tankerman 

C h a r t  Problem: 
Amer ican  P r a c t i c a l  N a v i g a t o r  by N a t h a n i e l  Sowdl t ch  
D u t t o n l s  N a v i g a t i o n  a n d  P i l o t i n g  by Un i t ed  S t a t e s  Rava l  I n s t i t u t e  

L o c a l  Knowledge: 
U.S. C o a s t  Guard L i g h t  L i s t ,  Volume 111, Er'i'eet:ve Z i t i o n  
U.S. Coast Pilot Number 7 ,  by U.S. Depar tment  o f  Co:merce,  N a t i o n a l  Ocean St l rvey 
N a u t i c a l  c h a r t s  o f  t h e  a p p r o p r i a t e  a r e a ( s ) .  

A l l  e x a m i n a t i o n  q u e s t i o n s  are m u l t i p l e  c h o i c e .  

OFFICE HOURS: 

O f f i c e  h o u r s  are 8:C3 t o  l l : 3 Q  a.m. a n d  1 2 : 3 0  t o  3:30 p.m. d a i l y ,  e x c e p t  l e g a l  
h o l i d a y s ,  S a t u r d a y s  and  Sundays .  APPLICANTS FOR LICENSES SHOULD BE Ih' THIS OFi-TCE 
PRIOR TO 1 1 : Q O  A.i.l. 3R 3 : 0 0  P.M. 

( R e v i s e d  7 /83)  
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R I t z R  'ITUP 

(Brief Notes) 

B a h r  E l  Jelxl - White N i l e  

1 , 4 3 6  

1 6  O c t o b e r  1983 - 

S p o n s o r s  : RTC/ USAID 

P a s s e n g e r s :  Thomas H. Eighmy, PhD, 

Mohamed Yahia  B a b i k e r ,  

Yousi f  A b d u l l a ,  RTC 

KOSTI 

Xm 

23 Oc tober  1983  

S t e v e  J e f f e r s o n ,  Arkel -TalaS 

Greg Hartman, Ogden Beeman & A s s o c i a t e s  

R o b e r t  N i c h o l ,  M o f f a t t  & S i c h o l  E n g i n e e r s  

14  O c t o b e r  ' 8 3  

ETD Khartoum 0700 h o u r s  

ETA J u b a  1130 h o u r s  by N i l e  S a f a r i  A i r l i n e s  

ZUBA 

Toured  p ~ r t  w i t h  RTC R i v e r  Agent -:SB~J Z a h i r  a n d  s a w  a t  d o c k s i d e  

16  c a r g o  b a r g e s ,  7 p a s s e n g e r  b a r g e s .  Alsc on w a t e r f r o n t  a  l o t  o f  

d e r e l i c t s  r e s t r i c t i n g  i t s  u s e .  P o r t  noc s e c u r e  a s  p u b l i c  h a s  c o m -  

p l e t e  access. 

RTC h a s  o v e r  140 w o r k e r s ,  a b o u t  8 2 %  a r e  on d a i l y  ra te .  Mer- 

c h a n t s  p r e f e r  t o  u s e  t h e i r  own f o r c e s .  

Dura i s  l a r g e s t  i m p o r t  t o n n a g e .  3 ~ c z u s e  o f  water d e p t h  restr ic-  

t i o n s  5 0 0  T b a r g e  un loaded  p a r t l y  a t  B a r  -hen makes t r i ?  t o  J u b a  

w i t h  3 ,000 t o  2 ,500 s a c k s .  

Dura o f f i c i a l  price around LS 35 at J u b a  but secondary market 

a p p r o a c h e s  LS 80 .  When s u p p l y  s h o r t  Reg iona l  Government t a k e s  d u r a  

a t  



from merchant and provides own distribution system. 

Fuel in short supply. Juba needs 9 0 8  T/mo. Gets less than 

300 T/mo. 

Estimate of 10-12 cargo barges per month from Korth and most 

barges return empty. RTC tonnage reduces Zrastically in dry season 

because of truck competition. 

Warehouse facilities old, but dry. Xeed clearing and removal 

of old goods. Army has two warehouses. 

Loading/unloading charges LS 0.0054/10 kg each operation and 

demurrage varies from LS 0.004 to 0.008/10 kg/10 days which is seldom 

collected. 

Met with Mr Chan Malawal of Equatorial Trading Corporation. 

He has noticed a change in that maize gettin5 mole popular and 

can be grown in region. 

15 October '83 

J UBA 

Met with Fayad Elias private tug/bar~e 02erztor who was un- 

loading downstream from Port. He operates Khartoum (12 days) and 

has leased tug and 2 barges. Merchants like to use him as no trans- 

fer in Kosti, quicker, no advanced funds require<, and less loss. 

Charges vary between LS 180-300 per ton usstreaz ard much less down- 

stream (in order to fill up barge). Uses orrl;. 14 ~eoy>le for tucj and 

2 barges. 

Elias estimated Khartoum-Juba RT abezt 5s 25,000 and fuel costs 

All crew forrnzr RTC 



RTC Tariffs supplied by Jackob Daril of RTC. 

* Sugar, wheat flour LS 0.048/ton/krr! 

* D ~ r a  0.045 

Luggage, furnishings 0.057 

* Wheat flour 0.045 

* POL 0.045 

Dates 

Cement 

Beans, veg. 

Edible Oil 

Coffee 

Soap 

Tea 0.088 

(New tariffs of April 1983) 

* Subsidised tariffs per COS. 

Juba Boatyard tour by Peter Angok who szi2 they were sponsored 

by Uff church group but now on their own. Have constructed 28 ferro- 

cement barges. Boatyard clean, has ways and she?. Juba Boatyard 

leases boats at LS 6OO/day O&M - (NB. Doesn't a??ear correct as 

Regional Governments and others put own operators on and ownership 

under question). 

16 October '83 

Tug " Cermaza" 

3 cargo barges 

1 1st class Passenger 3arge 

Depart Juba 0905 hours 

Arrive Mongalla 1230 hours 

Distance 40 km 



Sounded s e c t i o n s  of r i v e r  between JuSa ana  Mongalla .  M e t  

o f f i c i a l s  of  Mongalla T e x t i l e  M i l l  who c l a i m  c a n ' t  g e t  t h r e a d  t o  

m e e t  demand i n  Sou the rn  Region. 

P o r t  h a s  no s t o r a g e  f a c i l i t i e s ,  a l l  l o a d e d  d i r e c t l y  on t r u c k s .  

T r e e s  are b o l l a r d s  and v e s s e l  moors a g a i n s t e a r t h  ban.ks. RTC Tug and  

f o u r  b a r g e s  un load ing  whea t  f l o u r  and du ra .  

Depa r t  Monqalla 1330 h o u r s  

Sounded and made n o t e s  o f  more sha l l ow  r e a c h e s  o f  t h e  r i v e r .  

Channel  wind ing  and narrow. 

A r r i v e  Terakeka 1 6 0 0  h o u r s  

D i s t a n c e  of 30 km 

Bargesmoor a g a i n s t  bank and ground s t o r a g e ,  t u g  and ba rge  h ~ a  

t o  move downstream and t h e n  r e v e r s e d  back ups t ream because  o f  i s l a n d  

b a r  i n  f r o n t .  

Depa r t  Terakeka 1615 hou r s  

Channels  narrow and winding 

A r r i v e  Gemmeiza 1800 hou r s  

D i s t a n c e  of 30 km 

M o o r  f o r  t h e  n i g h t .  

1 7  Oc tober  ' 8 3  

Depa r t  Gemmeiza 0500 h o u r s  

Slowed a b o u t  1 2  krn downstream because  of narrow winding channe l .  

C o n v e r s a t i o n  w i t h  "Germaza" Engineer,_lwad Xohamed Hassan, 

.Tug - 2 Diesel Engines  - 1000 F.. e a  ? 1500 RPM 

Water h y a c i n t h  s low t o  1300 RP:v: 

16 German Tugs - b u t  o n l y  6 or! th?,tt R i v e r  

( No s p a r e  p a r t s )  R e i s  i n  cha rqz  o f  n a q i g a t i o n ,  Eng inse r  

i n  ove ra l l  cha rge .  Crew i s  2 0 - 2 1  total on t u g  and 2 e ach  on 



barges equals 28-29 total. Awad says he could run operation 

ith only 9 people. 

Met Tug "TALBALDIA" at 0925 hours with 3 dura barges and 1 

barge of miscellaneous goods. Port engine heating up and using too 

much fuel (although tug only 1 year old). One barge had a leak 

because of rock hit at Bor 

Depart Tug "TABALDIA" @ 0940 hours. 

Arrive Bor 1100 hours. 

Distance of 67 km. 

Met Tug "ARIABA" at Bor. 

ARIMA- left before TALBALDIA but was behind because took 2 days 

to unload 120 sacks of dura at Shade and took 7 days to offload 

at Malakal (5500 bags of dura) because .no wharfage available. 

Bor's stone face quay has been undercut zncl clro~ping pieces along 

waterfront, one of which damaged one of ThSALDIA1s barges. Ero- 

sion bad. No mooring facilities- STC river agent withdrawn during 

Xay army uprising. 

Depart Bor 1210 hours. 

Moored In side channel in Sudd ? 1805 hours. 

18 October '83 

Depart RP 107 at 0505 hours. 

Sarrow wandering channels. Rain syuctlls. 

Net Tug "ANDAIWBA" ? 1100 hours a t  X P  9 7 .  

In tow four barges and will leave dura and flour at Bor, 

Wimejza, Nongalla and Juba. Took 3 days to unload 500  bags of 

curs, 4 0 0  bags of flour at Adok because lzck o5 porters,had to 

use own crew. 



Tug's engineer rating of ports: 

Best - Malakal Worst - Shambe 

Bor Adok 

Mongalla Very worst - G m e i z a  

Depart Tug "ANDARABA" @ 1140 hours. 

Arrive Shambe at 1630 hours. 

Over one hundred people waiting to boar2 - hostile environ- 

ment. Across lake before landing tug hit bottom. Reis didnmt 

follow suggested route of EDF report. Sharnbe rock face fill 

disintergrating. 

Depart Shambe at 1635 hours. 

Travelled at night through the SLDD. 

19 October '83 

No settlements between Sha-mbe and Adok 235 krn. 

Arrive Adok 

Chevron had 

a flexible, 

Depart Adok 

at 0815 hours. 

camp and "Bentiu Twin" tug made L? of flexi-floats, 

multi-use assembly. Village 2 kilometers from landing. 

0915 hours. 

No villages, travelled all night. 

20 October '83 

Arrive Tonga 0645 hours 

Distance 272 km from Adok. 

Average speed from 17 Oct (1330 hours) to 20 Zzt. (0630 hours) 

equals 11.9 km/hour. 

- - L L  Many cattle from here driven north to Kosti. ,c iL1e barge should 

be considered. 

Arrive Atara 1045 hours 

Arrive Mouth of Sobat 1120 hours. 



See lot more river activity- 

Arrive Malakal 1255 hours. 

Regional government barges observed. FEZVY engines on GERMAZA 

barge had to be unloaded at private dock where equipment available- 

RTC office headed by Alfred Mohamed and out of radio service for 

15 days. Private merchant porters handle all cargo movement, but 

RTC employs 10 people at stationmaster's office. The quay is short 

and narrow and barge holds off boats becanse of shallowness. Two 

old small transit sheds but loads go directly to truck. No private 

operators are allowed to use RTC facilities. 

Meeting with Sr. Inspector of Res. Minister of Corn. & Transp. 

Pio Akolong. Only 3 Regional steamers 

records of cargo types but boats sen2 

Tonga, Sobat River, etc. Steamers not 

operating out of 5. No 

Bentix, Kodok, Shambe, 

pemitted to carry passen- 

gers but they do. Also there is no maintenmce prograa and lack 

of spare parts. 

Went on self propelled barge "BARO" 5efors it left for the 

Sobat and Nasir. 

RTC Malakal Workshop 

Used for minor repairs only with 45 ?eo?le 2lus 5 supervisors. 

Last repair 3 months ago. Consider movinz czrzo facilities 

downstream near workshop where nore fronts:? and backland 

available. Recent incident involving >lal&al 2overnment hijacking 

a dura barge headed for Juba got local R T 2  z % n  in jail for 2 days 

because he protested. 

Depart Malakal 1150 hours after p i c k i z y  22 2 more barges 

Arrive Kodok 1550 hours. 



Kodok h a s  had approach from s o u t h  and r i v e r  c u r r e n t  i s  e r o d i n g  

quay.  Also  c o l l a p s e d  w a l l  h a s  reduced barge  b e r t h i n g .  D i s t ance  

Malakal  t o  Kodok i s  77 k i l o m e t e r s . T r a v e l e d  a t  n i g h t .  

2 2  October  ' 83  

Observed w e l l  p l a c e d  r i v e r  markers  e s t a b l i s h e d  by Chevron, e .g .  

RP  marker  438 a t  0835 hour s .  

Average speed  s i n c e  Malakal  13.0 km/hour. 

A r r i v e  Wad Akonaa t  1115 hour s .  

P i cked  up empty f e r t i l i z e r  barge .  Saw v e r y  w e l l  n a i n t a i q e d  Juba  

Boat  (who' s o p e r a t i n g ? )  

Leave Wad Akona a t  1132 hours .  

A r r i v e  Renk a t  1255 hour s .  

Very crowded, sma l l  and broken quay w i t h  j o l l a r d  comple te ly  

p u l l e d  o u t .  Observed "BARAKA" o n l y  1 of  6 Ga: Xotor  S h u t t l e  Tugs 

working,  

A l s o  moored a t  t h e  quay w e r e  9 ca rgo  b a r s e s ,  i r e g i o n a l  f e r r y  

b o a t  and a  9 0  T s e l f - p r o p e l l e d  ba rge .  There  >;ere 4 b a r g e s  f i l l e d  

w i t h  d u r a  and had been t h e r e  ave rage  of  27 &ys, w a i t i n g  f o r  a 

pusher  t u g .  (Note: a l l  6 a c t i v e  t u g s  many days  s o u t h  of  Renk, most 

head ing  i n  wrong d i r e c t i o n . )  

M e t  a t  RTC s t a t i o n  where s t a t i o n  x a s t e r  ixformed u s  t h a t  a l l  

b a r g e s  loaded  by hand and 1 b a r g e  loaded i n  two d a y s  paying 

26 p t / s a c k  f o r  t r u c k i n g  and 2 5  p t / s a c k  f o r  I s2d lng  o n t o  barge .  

There i s  no s e c u r i t y ,  crowd c o n t r o l  an2 t h e  r z Z i o  i s  n o t  working.  

No s t o r a q e  on RTC p r o p e r t y .  

Xee t ing  w i t h  De2ty Comnisioner of  X e ~ i o n a - l  &-.-ernment of @?er 

X i l e  i ? e g i ~ n ,  M r .  Dermis Ay5?ok Yor. 

Everybody h a s  a hand i n  movement of g o o t s  from Henk. RTC 



must approve who is on the priority list at Kosti, and govern- 

ment through collection of taxes - up to LS 1.50/sack of dura 

( 1.00 to Rural Council, -50 to Area Council). 

Met with manager of Mechanized Farming Corp, Osman Hassen, 

who said that bulk of dura is by private sector. Government has 

15,000 feddans, private sector 203,000 feddans. All han6 harvest 

to stationery combine. Government gets 1.1 sacks/feddag and 

private farmer production of 3 sacks/feddan. There are about 5 

large traders. 

Renk merchant - An Fadi (ex-farmer) 

Ships only by RTC in rainy season, dry season by lorry south. 

Lorry carries 60 sacks at cost of LS lO/sack (10 hour trip to 

Malakal) : RTC is LS 1.40/sack) . If he truc'.eu to Juba, truck 

cost would be LS 30/sack. 

Warehouses: 

Ag Bank - 4 @ 50,000 sacks ea = 200,000 sacks 

Mech Farm 2 @ 50,000 " ea = 100,000 

About same around town 300,000 

One year's production 

RTC too many delays, no tug, no fuel 

Merchant gets cost plus from government for dcra 

Buys ? Renk LS 22 

Gabona, Usher, Truck to storage 3 

RTC ship to Juba 

Merchants 10% profit 7 
2 

- 
wholesale 33 to 35 retail 



Ag bank supplies sacks, storage. 

Been as many as 22-500 T barge at once in Renk. 

Depart Renk at 1645 ho~rs. 

Arrived at El Jebelein at 0100 hours - moored for night. 

23 October 83 

Depart El Jebelein at 0500 hours. 

Arrive Zuilet Rocks at 0'625 hours 

Had conversation with ~ e i s  El Khier Bakhiet Drar. 

In Sudd have to stay south of Shambe at night because of so many 

turns. Also must traverse Zuilet Rocks in daytime. Discussion 

March-May worst rnonth~ for naviga- on shallow areas south of Bor, 

tion. Problems with hyacynths . Kosti bridge delay, another 

probiem. Can still travel at night without moon in clear 

stretches of river. 

Arrive Kosti bridge 1OOO hours 

TRIP COMPLETE 

Summary of Tuq Gennaza 

Left Kosti 

Distance 1436 Km with 6 barges to Juba 

Arrive Juba 10.11.83 

Running hours upstream 222.5 

@stream ave river speed 6.5 kmjhour 

Leave Juba 

Arrive Kosti 

Running hours downstream 117.5 

Downstream ave river 
speed 12.22 kmjhour 



Total distance 

Total hours 

Ave total speed 

Fuel consumed 

Kosti RTC 

2872 km 

340 

8.45 h~/hour 

43.75 tons 

Met with regional mgr Bagir Ahrned Daliel and regional traffic 

mgr Tahir Omar. 

Reviewed RTC fleet in Southern Region, location of vessels, 

active vs inactive etc. 

RTC has 2351 people not including RTC police aid fire in 

Southern Region, incl~des 1806 in technical section, 399 in 

traffic, 31 in manager's office, 35 in accounting, 75 in con- 

struction works (mostly on workers houses.) They are represented 

by 2 unions where everyone is a member, salary range in 18 

classifications from 386 to 5650 LS per year. 

Facilities 

Warehouses, 4 ea, 2  new @ 5 0 '  x 2 0 0 '  

Waterfront 2000' last improvement in 1947 

Houses - 151 each 

Cranes - 6 ea -(mobile) - only 1 working 

Floating 300 T dry dock - waiting for nex s:;?lps 

Fork lifts - 3 not working 

Belt Conveyors - 2 not working 

Dredge - 2-12" - Both not workin? 



Received information on status of German tugs 

Crew training - all on the job. 

Merchants do own cargo handling in Kosti. 

Review of status of passenger boats; trouble with Belgian vessels. 

RTC reviewed the plans of converting some passenger vessels and 

some changes in POL vessels. 

All technical manuals are in English only. 





P r o j e c t  Area 

-1- Work Order  No. 1 t o  
C c n t r a c t  No. Om-1406- 
I -00-225i-00.  

The p r o j e c t  area i s  l o c a t e d  on t h e  I J h i t e  N i l e  
R i v e r  i n  the Democrat ic  R e p u b l i c  of Sudan between Juba 
and Kosti in Sudan and i n c l u d z s  i t s  e n v i r o n s  and 
commercial  zones  o f  i n f l u e n c e  

ARTICLE I - TITLE 

Sudan R i v e r  T r a n s p o r t  A g r i c u l t u r e  Marke t ing  
P r o j e c t  No. 650-G060. White  N i l e  (2uba t o  K o s t i )  

ARTICLE I1 - OBJECTIVE - 
The objective of t h i s  w x k  c r d e r  i s  f o r  t h e  

c o n s u l t a n t  t o  f u r n i s h  t h e  t e c h n i c a l  s e r v i c e s  needed t o  
p r o v i d e  a p r e f e a s i b i l i t y  s t u d y  outlining on a p r i o r i t y  
ranked basis t h e  p h y s i c a l ,  f i n a n c i r l ,  marke t ing ,  
a d m i n i s t r a t i v e  and o p e r a t i o n a l  p r o 5 l e a s  which l n h L t i t  
the development o f  t h e  White N i l e  R i v 2 r  between Ju52 anG 
K o s t i  f o r  R i v e r  T r a n s p o r t  a c t i v i t i e s .  

ARTICLE I11 - SCOPE O F  WORK 

The c o n s u l t a n t  s h a l l  perform t h e  f o l l o w i n g  tasks: 

A .  Genera l  

The s t u d y  ' shal l  o u t l i n e  t h e  i c v e s t i g a t i v e  work 
needed t o  e s t a b l i s h  a  d e t a i l e d  program f o r  t h e  s t a g e d  
expans ion  o f  b o t h  t h e  p u b l i c  and ~ r i v a t e  s e c t o r  for a 
river conveyance sys tem t o  meet t h e  c o u n t r y ' s  c u r r e n t  
and f u t u r e  t r a n s p o r t a t i o n  needs  beyond t h e  y e a r  2000. 

The C o n s u l t a n t  s h a l l  deve lop ,  e v a l u a t e  and compare 
a l t e r n a t i v e  s o l u t i o n s  and programs f o r  t h e  i n m e d i a t e  2nd 
l ong  t e r m  deve lopnen t  o f  a r iver  t r a n s 2 o r t  sys tem 
i n c l u d i n g  a l l  f a c i l i t i e s  and  e d n i n l s t r a t i v e  s t r u c t u r e s  
needed t o  e s t a b l i s h  a v i a b l e  o p e r a t i n g  s y s t e a  w i t h i n  t h e  
P r o j e c t  Area. 

The C o n s u l t a n t  s h a l l  p r e p a r e  222 s u b a i t  a  
p r e f e a s i b i l i t y  s t u d y  f o r  t h e  p r o j e c z  z r e a ,  which s h a l l  
e s t a b l i . s h  a progran! f o r  deve lop tnc  r i v e r  t r . - n s p o r t  
a c t i v i t i e s ,  b o t h  p r i v a t e  and publEc s e c t o r s  t o  m e e t  
immediate a n d  s h o r t - t e r m  needs of S l ~ Z a n .  The p r o g r a a  
s h a l l  i n c l u d e  s p e c i a l  p r o v i s i o n s  f s r  the  p a r t i c i p a t i o n  
o f  t h e  p r i v a t e  s e c t o r  i n  f u t u r e  r i ? r s r  t r a n s p o r t  
deve lopnen t .  The s h o r t - t e r m  needs oE t h e  q rzgr rm s h a l l  
mean the services and  f a c i l i t i e s  i q o r v e n e n t s  capable of 
mee t ing  t h e  needs w i t h i n  t h e  n e x t  three t o  f i v e  y e a r s .  



-2 -  Work O r d e r  No. 1 
C o n t r a c t  no. oTR-1406- 
I-00-2251-00. 

The r e s u l t s  of  t h e  survey,  i n v e s t i g a t i o n ,  a n a l y s i s  
, 

and  findings s h a l l  b e  embodied i n t o  a comprehensive  
p r e f e a s i b i l i t y  s t u d y  r e p o r t .  This r e p o r t  s h a l l  c o n s i s t  
of two parts: P a r t  I ,  Immediate Phase  of Development 
a n d  P a r t  XI, F u t u r e  S t aged  D e v e l o p x n t .  I n  p r e p a r a t i o n  
of the R e p o r t ,  s p e c i a l  a t t e n t i o n  shou ld  ba g i v e n  t o  
having. t h e  two p a r t s  complement each o t h e r .  However, 
each p a r t  of the Repor t  s h a l l  be i n  i t s e l f ,  as comple te  
as p o s s i b l e  t o  minimize r e f e r e n c e  t o  the other.  

B. S p e c i f i c  

The tasks t o  b e  performed f o r  the c o n p l e t i o n  o f  
the p r e f e a s i b i l i t y  s t u d y  i n c l u d i n g  c o n c e p t u a l  d e s i g n s  
are d e s c r i b e d  below. The d e s c r i p t i o n  of  t h e  tasks are 
n o t  i n t e n d e d  t o  l i m i t  o r  r e s t r i c t  t h e  c o n s u l t a n t  t o  t he  
i t e m s  h e r e i n  and t h e  c o n s u l t a n t  s h a l l  p e r c o r n  t h e s e  a n d  
such o t h e r  tasks as may become apparenk d u r i n g  p r o g r e s s  
of t h e  work. 

1. Review a l l  r e l e v a n t  s t u d i e s  r e g a r d i n g  and r e l a t e d  
t o  river t r a n s p o r t a i o n  a c t i v i t i e s  on  t h e  White  N i l e  w i t h  
p a r t i c u l a r  r e l e v a n c e  t o  t h e  t r a n s p o r t a t i o n  of 
a g r L c u ~ . t u r a l  and n o n - a g r i c u l t u r a l  cozz!odi t ies  i n  t h e  
S o u t h e r n  h a l f  o f  Sudan .  me c o n s u l t a n t  s h a l l  n o t i f y  
USATD i n  w r i t i n g ,  i f  s u f f i c i e n t  d a t a  and informa+ic:n i s  
not avai lable  a n d  s h a l l  summarize t h e  e f f e c t s  or this 
d e f i c i e n c y  on the s a t i s f a c t o r y  compl~tion of t h e  
p r e f e a s i b i l i t y  s t u d y .  

2. E v a l u a t e  E x i s t i n g  F a c i l i t i e s  and Equipment.  T h e  
c o n s u l t a n t  s h a l l  t h r o u g h l y  f a m i l i a r i z e  h i n s e l f  w i t h  t h e  
l o c a t i o n ,  s i z e ,  c a p a c i t y ,  adequacy,  e f f i c i e n c y ,  
d e p e n d a b i l i t y  and f u n c t i o n i n g  o f  t h e  e x i s t i n g  r i v e r  
t r a n s p o r t  f a c i l i t i e s  and sys tems  w i t h i n  t he  p r o j e c t  area.  

3 .  Review t h e  f i n a n c i a l  v i a b i l i t y  of t h e  p r i v a t -  
sector t o  engage i n  r i v e r  transport e n t e r p r i s e ; : .  

4 . Review t h e  c u r r e n t  GOS p o 1 . i ~ - e ~  and c h a r g e s  
r e l a t e d  t o  t r a n s p o r t  o f  cnmr; todl t ies on t h e  r ive r  
i n c l u d i n g  c u r r e n t  ~ a ~ - ~ - ~ ~ o u s i n g  a n d  d e ~ c r r a g e  c h a r g e s  a n d  
t h e  ex ten t  t o  which t h e s e  c o s t s  c a n  be r educed  by 
improved r ive r  t r a n s p o r t -  

Best Available Copy 



Work Order No. 1 to 
C ' > n t ; ~ c  t ;do. O'i'K- 1 &Ob- 
I-00-2251-00. 

5. Determine on a p r i o r i t y  b a s i s ,  t h e  package o f  
civil .  works needed f o r  p h y s i c a l  inprovenent  of  p o r t s ,  
goods hand l ing  and storage f a c i l i t i e s ,  a c c e s s  roads ,  
river n a v i g a t i o n a l  a i d s ,  channel  dredging  ( i f  r e q u i r e d ) ,  
etc. and t h e  a d m i n i s t r a t i v e  s t r u c t u r e s  t o  o p e r a t e  and 
m a i n t a i n  t h e  f a c i l i t i e s  a long t h e  White N5le from Juba 
t o  K o s t i -  I n  de termining  the n e c e s s i t y  02 t h e s e  itens, 
c o n s i d e r a t i o n  s h a l l  be g tven  t o  t h e  proposed c o m ~ l e t i o n  
of t h e  j o n g l e i  Canal and t h e  e f f e c t  t t  w i l l  have- on t h e  
water l e v e l  and r i v e r  t r a n s p o r t  a c t i v i t i e s  on t h e  White 
N i l e  between t h e  towns of Boi  and Malakal.  

6 .  Determine t h e  q u a n t i t i e s  of  a g r i c u l t u r a l  and 
n o n - a g r i c u l t u r a l  commodities t r a n s p o r t e d  on t h e  r i v e r ;  
i d e n t i f y  c o n s t r a i n t s  impeding e f f i c i e n t  t r a n s p o r t  
s e r v t c e s  and de termine  t h e  e x t e n t  t h a t  improved 
t r a n s p o r t  s e r v i c e s  could h e l p  i n c z e s s e  t h e  market ing a n d  
supply  of  t r a d a b l e  a g r i c u l t u r a l  c o a ~ o d i t i e s  produced 
w i t h i n  t h e  a r e a  served  by r i v e r  t r a n s p o r t  s e r v i c e s .  

7 . Determine n e t  p r e s e n t  v a l u e s  and  econoaic  ra tes  o f  
r e t u r n  f o r  a l l  proposed c i v i l  works and determine w i t b . 5 ~ :  
budget l e v e l s  t h e  most c o s t  e f f e c t i v e  l e v e l  of c a p l c a l  
inves tment ,  t a k i n g  i n t o  account  necessa ry  l e v e l s  b f  
r e c u r r e n t  maintepgnce c o s t s  f o r  e f f i c i e n t  r iver 
t r a n s p o r t  o p e r a t  i o n s .  

8. Determine t h e  GOS e n t i t i e s  whlch w i l l  b e  
r e s p o n s i b l e  f o r  improvements on and maintenance of  t h e  
r iver  channe l ,  msnagai~ent and a d m i n i s t r a t i o n  of p o r t s  
and p o r t  hand l ing  and s t o r a g e  f a c i l i t i e s .  .. 

9. Develop p re l imina ry  c o s t  e s t i n a t e s ,  b i l l s  of  
q u a n t i t y ,  conmodity procurement l i s t s  a n d  l e v e l  o f  
e f f o r t  necessary  t o  c a r r y  o u t  t h e  c c v i l  works e f f o r t .  

10. Develop a d e t a i l e d  i n p l e z e n t a t i o n  p l a n  2nd 
schedu le  f o r  execu t ion  of  t h e  c i v i l  works inprovenent .  

11. Develop a  d e t a i l e d  i m p l e m n t a t i o n  p lan  and 
schedule  f o r  t h e  recommended a d a i n i s t r a t i v e  and  
o p e r a t i o n a l  improvements. 

12.  Assess and c a l c u l a t e  the  expected b e n e f i t s  and 
c o s t s  a s s o c i a t e d  w i t h  p r i v a t i z a t i o n  of  r i v e r  t r a n s p o r t  
operat ions .  
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13. Recommend a p p r o p r i a t e  r iver  u s e r  ch?.rges fo r  
p o t e n t i a l  p r i v a t e  r i v e r  t r a n s p o r t  e n E e r p r i s e s .  

14. Recommend a m a i n t e n a n c e  program t o  p r o t e c t  a n d  
preserve the p r o p o s a l  p h y s i c a l  i n f r a s t r u c t u r e .  

15. Recommend the a d m i n i s t r z t i v e  a r r e n g e m e n t s  needed 
t o  c a r r y o u t  the p r o p o s a l  c ival  works pxogzam. 

16. Recommend the s e t t i n g  of u s e r  c h a r g e s  and t h e  
e n t i t i e s  r e s p o n s j b l e  f o r  a d m i n i s t e r i n g  t h e s e  c h a r g e s .  

17 .  D e s i g n  a program f o r  p r m o t i n g  p r i v a t e  s e c t o r  
e n t r y  i n t o  river o p e r a t i o n s  by d e f i n l n g  c o n s t r a i n t s ,  
d e v e l o p i n g  c o s t  e f f e c t i v e  i n t a r v e n t i o n s  and r e c o m e n d i n g  
a s s i s t a n c e  t o  overcome t h e s e  c o n s t r a i n t s .  Develop c o s t s  
f o r  t h i s  program and recommend a d a i n i s t r a t i v e  
a r r a n g e m e n t s  f o x  e x e c u t i o n  o f  t h i s  program.  

18. E n v i r o n m e n t a l  Cons ide r  a t  i o n s .  T h e  c o n s u l t a n t  
s h a l l  g i v e  d u e  c o n s i d e r a t i o n  t o  p o s s i b l e  e n v i r o n m e n t a l  
e f fects  of  a n y  p r o p o s e d  a c t i v i t i e s  r e s u l t i n g  f rom the 
r e c o n m e n d a t i o a s  d e v e l o p e d  i n  the p r 2 E e a s i b i l i t y  s t u d y  

19. S u g g e s t  a means o f  p o s s i b l e  d i v e s t i t u r e  by t h e  
R i v e r  T r a n s p o r t  C o r p o r a t i o n  o f  p a r t  oz a l l  o f  i t s  f l e e t  
t o  the  p r i v a t e  s e c t o r  and  d e t e r n i ~ e  a n e a n s  o f  a s s i s ~ i ~ l g  
t h e  p r i v a t e  s e c t o r  w i t h  t l ie  f i n a n c i n g  of t h i s  
d i v e s t i t u r e .  

ARTICLE IV - REPORTS 

B e f o r e  d e p a r t u r e  from Sudan,  t h e  c o n s u l t a n t  s h a l l  
s u b m i t  t o  USAID a d r a f t  f i n a l  r e p o r t  o u t l i n i n g  t h s  
f i n d i n g s  and  r e c o n m e n d a t i o n s  of  h l s  study end which 
sha l l  i n c l u d e ,  b u t  n o t  n e c e s s e r i l y  52 l i ~ i t e d  to, t h e  
i t e m s  i d e n t i f i e d  i n  t h e  s c o p e  of  work. The f i n a l  r e p o r t  
shal l  be d u e  w i t h i n  two weeks ~ C t e r  r s c e i p t  of w r i t t e n  
comments from U S A . I D / S U ~ ~ ~ .  The r q o r t  s h e l l  ba i n  t h e  
E n g l i s h  l a n g u a g e  and s u b z i t t e d  i n  t e n  (10)  c o p i e s  t o  
U S A I D / S ~ ~ ~ ~ .  



Work O r d k e r  N o .  1 t o  
Contrct Pie. 0~z-ljO6- 
1-00-2251-60. 

ARTICLE V - RELATIONSHIPS AND RESPOXSIBILITIES 

1. The c o n s u l t a n t  s h a l l  r e p o r t  d i r e c t l y  t o  t h e  U S A I D  
P r o j e c t  Development and  Implznen t s t ion  (PDL)  and 
Engineer ing  D i v i s i o n  and maincain liaison with :  

a. P e t e r  Sraf i s tover ,  PDI Div i s ion ,  ~ ~ A I ~ / ~ h a r t o u n  
b. Lynn Sheldon, Engineer ing D i v i s i o n ,  ~ ~ ~ I ~ / ~ h a r t o u r n  

2. The c o n s u l t a n t  s h a l l  ma in ta in  l i a i s o n  w i t h  t h e  
fo l lowing  Cooperat ing Country o f f i c i a l s :  

a. R ive r  Trarisport  Corpora t ion  

1. Ibrahim Hassan B a b i k i r ,  Chief Engineer 
2. Adam Honiem, General  Manager 
3. Mohsmed O'sman, D i r e c t o r  Blznning Uni t  

b. M i n i s t r y  o f  Finance and Econonic P lanning  

1. Abdel Rahim, Chief Transpor t  P lanning  

3 .  The c o n s u l t a n t  s h a l l  be r e s p o n s i b l e  f o r  pe rEorn ing  
t h e  work o u t l i n e d  i n  t h i s  scope of  viork. 

4 .  The consul ' tant  s h a l l  main ta in  c lose c o n t a c t ,  
th rough p e r i o d i c  meetings o r  briefings , w i t h  designated 
r e p r e s e n t a t i v e s  o f  t h e  Government of Sudan (GOS) and t h e  
U S A I D / S U ~ ~ ~  p r o j e c t  manager on a l l  n e c t e r s  r e l a t e d  t c  
t h e  woxk. It i s  expected t h a t  f r e q u e n t  i n t e r c h a n g e  o f  
i d e a s  and informal  d i s c u s s i o n s  w i t h  U S ~ I D / S ~ ~ ~ S  shall 
r e s u l t  i n  agreement on a l l  p r o j e c t  a c t i v i t i e s  s o  t h a t  
t h e  services w i l l  be performed smoothly and quickly. It 
i s  c u r r e n t l y  our unders tanding  t h a t  a Host  Country 
eng inee r  and economist w i l l  be provided  t o  t h e  
Con t rac to r  f o r  c o n s u l t a t i o n  pur2oses .  





APPENDIX No. 8 

PERSONS CONTACTED 

USAID Mission, Khartoum 

BROWN, William R .  ( D I R )  

Sherper ,  Keith (D/DIR) 

A/KARIM, Azhari Fad1 (PO) 

ARMSTRONG, George (AGR) 

EIGHMY, Thomas ( E P P )  

GHOBRIAL , George (AGR) 

HARDT, Terry (Silo) 

KRAMSTOVER, Peter  (PO) 

MINTZ, Steve (PO) 

MORRIS, Eugene ( P C )  

SCOV I L L ,  t-leredi t h  (EPP) 

SHELDON, Lynn (PO) 

TURK, Joyce (AGR) 

W I N C H ,  Fred ( A G R )  

WITT, Eric  (AGR PO)  

YAHYA, Nohamed (PO) 

2. Government of Sudan 

Ministry of Finance & Economic Planning 

ASdel Rahman El shei  kh ( A s s t .  U n d ~ r s e r , ~ ~ x r i )  

Dr Syd 91S i a k i  (Dzpty  U n d e r s e c r e x r ~ l  

Abd?! 4 a h i m  ( C h i e f  Transport  P l a n ~ i n ; :  

I v ~ g w a  El g a d i  ( S e n i g r  I r ~ s p e c t o r !  

Lyl3 El s h 2 i  k h  (Agri cul t u r a i  Snc;i :n) 

S i t t a r a  Elzein Elskzf ic  ( S t a t i s t i c s  32:2*-:-t-:: 

M i t l i s t r y  o f  A g r i c u l t u r e  

Dr Abdel Moneuin E l  She i  ki! (Direct3r- 3= z ' z - - ' r - '  '2 i 



M i n i s t r y  o f  I n d u s t r y  

Mohamed Waatal a ( P l a n n i n g  D i r e c t o r )  

M i n i s t r y  of Communications R T r a n s p o r t a t i o n  

E l  Sanosi  El Rayah E l  Adnin ( D i r e c t o r ,  In land  Water  Plavigat ion Dept.) 

Regional  Governmental O f f i c i a l  s 

P i o  Akolong ( S r  I n s p e c t o r  of T r a n s p o r t a t i o n ,  Upper Nile, 

Malakal ) 

Denis Aywok Yor (Gepty Commissioner - Renk D i s t r i c t )  

3 .  River T r a n s p o r t a t i o n  C o r p o r a t i  on (RTC) 

Adam Moniem (General  Manager) 

Ibrahim Hassan E a b i k e r  (Chief  Eng inee r )  

Mohamed Osman El Khider ( D i r e c t o r  o f  P lann ing ,  Research  & S t a t i s t i c s )  

Zaki Ef  s a  El Hassan ( T r a f f i c  Manager) 

Yousif  Abdul l a  ( k s s t .  T r a f f i c  Manager) 

Mohamed Abdel Rahrnan Abdel Aziz ( O p e r a t i o n s  Mgr) 

El B a g i r  Ahned Dal i e l  (Kos t i  Regional  Xanager) 

El Tahi r Onar (Kos t i  Regional T r a f f i c  K3nager) 

Moutas i r  Ahmed ( K o s t i  Asst. Techn ica l  !4anager) 

Jackob Dani 1 ( J u b ?  T r a f f i c  I n s p e c t o r )  

A1 frec! Kohamed (Ral aka1 Ri v e r  Agent)  

Asad Mohamed ( T r a f f i c  Conni s s i o n e r ,  Subs , t d y )  

Hashem Abduskeem (Renk S t a t i o n  Agent: 

Tug "GERi4AZA" 

Awad Mohaned Hassan (Eng inee r )  

El Khier S a l s h i e t  Dra r  ( & i s )  

Tug "ANDRAB$," 

i3abi k e r  Mohaned (Engi ~ 2 2 ~ )  



4. P r i v a t e  Companies 

Taho El Sayed El Roubi & Co. 

Taho El Sayed E l  Roubi; P r e s i d e n t  o f  9 Sudecese  Companies 

CHEVRON 

Thomas L. S t e i g n e r  (Mgr Design & C o n s t r u c t .  Eng inee r ing)  

C a r t e r  Gordon (Ass t .  Mgr Design & Cons t r .  Eng. ) 

Gary H. Hagstrom ( S t a f f  Engr,  Design & C a n s t r .  Eng.) 

H. "Mac" MacArthur (Camp L o g i s t i c s )  ~ Dave Connor (Mgr o f  F ie1  d T r a n s p o r t a t i o n )  

Andy 8 a i n  ( R i v e r  T r a n s p o r t a t i o n  Hgr,  Rabak) 

P e t e r  Marshal (Barge O p e r a t o r ,  Rabak) 

Tom Urban ( D r a f t i n g  S e r v i c e )  

John  H a r r i s o n  ( C o n s t r u c t i o n  Rep, Rabak) 

Wark Buetzow (Naval A r c h i t e c t ,  S .F . )  

B.K. Anderson (General  Manager) 

Bob Chesney ( F i n a n c e ,  O p e r a t i o n s  Mgr) 

Ear l  C a r p e n t e r  ( S a l e s  Manager) 

S t e v e  J e f f e r s o n  ( P o r t  Sudan Represent2  t i v z  j 

Reading b Bates  

P a t  bandree  (Genera l  Manager) 

Gray McKenzie 

1 Richard Burrel  l (klanager, 

Lar ry  T a y l o r  (Cmsu l  t a n t )  

G .  Schrei b e r  ( E n ~ i n e l r S  q Manager, Knar;:,-; 

J .  Q u a r t i e r  ( O f f  i ce  Hafiager, K h a r t o u ~ )  





7. European  Devel opmen t Fund 

C o l l  i n  J .  Crackne l  1 ( C i v i l  E n g i n e e r i n g  A d v i s o r  Khartoum) 

J a n  d e  Kok ( A g r i c u l t u r a l  A d v i s o r ,  Kha r toun )  

0 
Ah" 
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R E F E R E N C E  REPORTS 

TOPIC -- NILE ENGINEERING 

1. Study of River Transport in the Sudan,  R R I  - Gopa - L & P, 

EEC Pro j  . No. 4505 .O43.48.49 

blue l a .  Volume I ;  1s t  InterirnReport 

cover 1 b. Volume I I; . ls t  Interim Report Annexes; Oct. 1982 

c. Volume I ;  Short-term Measures 

d .  Volume 11; Short-term Measures - Drawings; May 1983 

f e *  Volume I ;  Final Report - Summary; July 1983 

f .  Volume I Ia ;  Final Report - Main Report; July 1983 

g. Volume I I b ;  Final Report, Main 2eport; July 1983 

h .  Volume I I1 ; Final Report, Annexes; July 1983 

I .  Volume IV; Drawings; July 1983 

2. Improving Navigation on the White Nile River, U.S. Army Engineer 

Div., Middle East; Trade Development Program; Sept. 1980. 

3 .  Maps in ~ a n i l a  folder; nisc. l o n g  & transverse sections o f  the M i t e  

Nile; some with and  without dates. 

- 
4. Sou thern Regional Agricul tural Devel opr ,?nt  Project - I ransportati on - 

System Assessment, - L. Eergen I n t . ,  I n c .  f o r  US/C.IG, Feb., 1983 

5. Transport S ta t i s t ica l  Bulletin 81/32, X i n .  5 F  Transp. & Comn., 

Oct. 82. 

6 .  6-yr Plan - Transp. h Ccm. Sector 7 7 / 2 3 ,  !.tir;. 2i N a t l .  P l a n .  

Cec. 78. 

7 .  Frejght Traffic Estimation S t ~ r d y  - 2 n i  ?r ip; : ,  ?:in. o f  f ; a t l .  P l a n .  

& Trans?. 8 Comn. fiov. 78. 



TOPIC -- NILE RIVERS 

1. N i l e  blaters  Study;  Coyne e t  Be1 I i e r ,  S i r  Alexander Gibbs & P a r t n e r s ,  

Hunting Techn. Se rv .  L t d . ,  and S i r  M. Macdonald & P a r t n e r s  f o r  t h e  

DRS M i n i s t r y  o f  I r r i g a t i o n ,  1979. 

a .  Volume I ;  Main Report  

b. Volume 11; Suppor t ing  Repor t s  I ,  I 1  & 111 ( a l l  i n  Vol. 11)  

TOPIC -- US/AID PROJECT PAPERS 

1. Azheri  c r i t i q u e  o f  1st  I n t e r i m  Repor t  by RRI-GOPA-L & P 

2, A Pre l im.  E s t i m a t e  o f  the F inanc ia l  IRR f o r  R iver  Transp.  

Inves tment  i n  the Southern  Region, Sudzn, T.H. Eighny, PhD. 

USAID/Khartoum, Apr. 1983 

3 .  S h o r t  and I n t e r m e d i a t e  Yeasures f o r  U S A I D  A s s j s .  t o  A l l e v i a t e  

R i v ~ r  T r a n s p o r t  B o t t l e n e c k s ;  P. Krznstov?r ,  ESAICl/Khartoum, 

Nay 5 ,  1982? 

4 .  Country Development S t r 3 t e g y  S t a i m e r r  - Sudan - Fy 1984; 

USAID/!hJash, J a n .  , 1982 

5. Sou thern  Reg. Ag. Deve l .  - I (SWC-I) ;  %fie X 9 r r i s ,  USP,ID P r o j .  

650-0046, 1982 



TOPIC -- POLICY OF DRS & FlACRO ECONOMICS 

R i v e r  T ranspor t  Investm2nt  P o l i c y  Study; DRS M i n i s t r i e s  o f  Na t i ona l  

P lann ing  and Transpor t  ( R i v e r  T ranspo r t  Corp. ) , 1980 

T h i r d  Three Year P u b l i c  Investment Programs 1982/1983 - 1984/1985; 

DRS M i n i s t r y  o f  F in .  & Eco. P lann ing,  June 1982 

I n v e s t i n g  f o r  Eco. S t a b i l i z a t i o n  and Change, Hansen, IBRD. 

Feb. 16, 1982 (Re tu rn  t o  Me red i t h )  

Request f o r  Stand-by Arrangement - Sudan, IMF, Jan. 83. 

R i v e r  T ranspo r t  - The Chal lenge f o r  Development R i v e r  T ranspo r t  

Corp. , Dec. 1982 

TOPIC -- PRIVATIZATION 

1. Resu l t s  o f  t h e  Survey o f  P r i v a t e  S ~ c t o r  I n v e s t ~ r s  i n  R i v e r  T ranspor t ;  

DRS M i n i s t r y  o f  F i n .  and Eco. P lann ing  (Trans?. & Comm. Sec to r ) ,  

Mar. - Apr., 1983. 

Survey forms and unpubl i shed  sunmary 8 f i n d i n ~ s .  

TOPIC -- AGRICULTURE - TIMBER, FISHING 

1. Sudan A g r i c u l  t u r a l  S t ra tegy  Assess r !en t  - Sun-zry Rept. ; 

Devel . A1 t e r .  I n c .  and Research Tr i?.g i? I n s f . ,  f o r  USAID Jan 1952. 

2. Dur ia  Storage and Bulk  T ranspor t  Sr~ joc : ;  Gi; I c d u s t r i e s  Serv ices  AG, 

f o r  CRS M i n i s t r y  o f  Transp. i e b .  1922. 



3 .  Kenya - Sudan Road L ink ;  Norconsu l t  A.G., Aug. 1978 - 

a. Tes t  Volume 

b. Appendix Vol. 1 + Ha r r y  Rook's summary f o r  EEC f u n d i n g  

c.  Appendix Vol. 2 Where i s  A ID 'S  s u ~ m a r y  by L. Berger? 

TOPIC -- USER CHARGES - 

"Taxa t i on  - Tward S o c i a l  J u s t i c e "  SUDANOW, Sept. 15, 1983, p. 16. 

S t reng then ing  t h e  Revenue Systems o f  t h e  Cen t ra l  Govt and Kordofan 

Region of t h e  Sudan, John Due, USAID, Dec. 1982. 

Repor t  on F i n a n c i a l  Aspects o f  D e c e n t r a l i z a t i o n  i n  t h e  D.R.S.,. 

John Due, USAID, June 30, 1981. 

TOPIC -- JONGLEI CANAL 

J o n g l e i  P r o j e c t  - P r o j e t  Eva lua t i on ,  Permanent J o i n t  Tech. Comm. 

f o r  H i l e  \daters 

The I ~ p a c t  of the Extens ion o f  J o n g l e i  Canal on t h e  Area f rom 

Kongor t o  Bor by  Sayed Moharned Osmn Elsammani and D r .  Farouk 

Mohamed Elamin 

Jong le i  Canal P r o j e c t  - F i r s t  Phase, P e r m a n ~ n i  J o i n t  Tech. Conm. 

f o r  N i l e  Ha te rs ,  1983 

Cornparati ve Socio-Econovic Eene f i  t s  o f  t h e  E a s t 2 r s  Al i g n z n i  and 

t he  D i r e c t  Jong le i  Canal L ine ;  DRS Jcna!ei  E x ~ c .  3 i a g a r i .  

An O u t l i n e  of  t he  Proposed Socio-Eccn. Surv2y o f  t h e  Jons le i  S c h e ~ e ,  

DRS Jongl  e i  Exec. Organ, Khartoun, 1975. 



6 .  Interim Report on the Eastern Realignomt o f  the  Janglei Canal; 

P.L. Deng, 8. Van den Hock, S. Zanen, Netherlands Min. o f  Foreign 

Affa i r s ,  DRS Jonglei Exec. Organ, Bor, Feb. 78. 

7. Proposal s f o r  a Mid-Term Prog. and  a Crash Prog . f o r  the Devel . 
of Ag, Livestock & Socio-Econ. Serv. in the Jonglei Canal Area 

DRS JongleS Exec. Organ. Doc. No. 11, Sept. 1979. 

8. A Prelim. Report on the Livestock Industry i n  +he donglei Area, 

W .  J .  A. Payne, DRS Jonglei Exec. Organ. & USD?, 2nd Ed. Nov. 1977. 

9. Sudd Fisher ies  Devel. Programme - Phase I ,  D X  Jonglei Exec. Organ. 

~lnd UMDP,  Khartoum, Oct., 1978 

10. Integrated Rural Devel. in the Kongor Dist.  D2S Jongle i  Exec. 

Organ. and U N D P ,  Khartoum, Apr. 1979. 

11. Jongl e i  Canal Project  Appraisal Study, Si r I 4 .  RecDonald a n d  Partners 

L t d ,  1983. 
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MOFFATT AND NICHOL ENGINEERS 

258 WEST WARDLBW ROAD 

LONG BEACH, CA 90807 

SUBJECT: PREFEASIBILITY STUDY, RIVER TRAtiSF0RT AGRICULTURE 

MARKETING PROJECT (650-0060) 

1. USAID has rev iewed s u b j e c t  study.  G e n ~ r a l  concensus i s  t h a t  r e p o r t  i s  

comprehensive and r e f l e c t s  e n e r g e t i c  and p ro fess iona l  manner i n  which 

assignment was undertaken. 

2. USAID does, however, have some obse rva t~ons / comm~n ts  which need t o  be 

addressed i n  f i n a l  r e p o r t .  Speci f i c a l  l y  , 

( A )  The r e p o r t  should  i n c l u d e  a  c l e a r  budget f o r  ;hart-term t e c h n i c a l  

ass i s t ance ,  as descr ibed  i n  Appendix 5, and f o r  c c n s t r u c t i o n  and d r e d g i n ~  

a c t i v i t i e s .  Both  d o l l a r  conpsnent and necessary l o c a l  cu r rency  amount f o r  

i n  coun t r y  suppor t  s e r v i c e s  should  be l i s t e d .  I n f l z t i o n  cos t s  should be 

added over  l i f e  of  p r o j e c t  t o  o b t a i n  a f i n a n c i a l  c o s t  f o r  t h i s  program. 

(6) I t  appears somewhat u n c l e a r  as t o  whethzr t ; ~ ? r e  i s  a  recommendation 

rega rd ing  need f o r  hydrographic  surveys b e f ~ r ?  ? ? y  d redg ing  takes place.  

Are hydrographic  surveys i nc l uded  and c o s t x  i n  :he p r i o r i t y  l i s t i n g  o f  

s h o r t - t e r n  measures? If no t ,  p lease p r o v i d t .  

(C) Request, as s t a t e d  i n  c o n t r a c t  scope oz ; /ar<,  ~q imp lenen ta t i on  p l a n  

and schedu7e rega rd ing  a l l  o f  t he  c i v i l  w ~ r k s ,  c:nstruct ion,  c~mmod i t y  

procurement and d redg ins  a c t i v i t i e s .  USAIZ ??eCs T ?  k n w  i f  m e  f i r m  o r  

many s r ~ o u l d  under take c o n s t r ~ c t i o n  a c t i v i : : i ~ s  zr wkz:n?~- d i s c r e t e  e i e w n t s  

shou ld  be separated o u t .  I f  so, which opes? A.:sc h 2 ~  much t ime  would 



design and cons t rgc t ion  a c t i v i t i e s  take? Do you b e l i e v e  t h e r e  a r e  Sudanese 

and t h i r d  country firms capable of undertaking p r o j e c t ?  A summary shee t  of 

o v c r a l l  c i v i l  works cons t ruc t ion  es t imate  i s  needed and should r e l a t e  t o  the  

implementation plan. Implementation plan can be based upon your  p re fe r red  

a l t e r a t i o n s  f o r  shor t  and long term measures. 

( 0 )  On page IV-29, appears improvement c o s t s  f o r  :4ongalla Port  have been 

omi t t e d  . 

( E )  Are contingency f a c t o r s  considered s u f f i c i e n t  p a r t i c u l a r l y  a s  they 

r e l a t e  t o  t h e  degree of accuracy of the c o s t  e s t i n a t e s ?  

( F )  Re Table V-4, i s  a 10 p r o f i t  a reasonable r a t e  t o  e n t i c e  p r i v a t e  en t ry  

i n t o  r i v e r  opera t ions  in  the  Sudan? 

( G )  Chapter V I I I  g ives  more general guide1 ines  r e  use r s  f e e s ,  but  est imatzd 

ranges o r  l e v e l s  would be usefu l .  Does i4offatt  and Nichol suggest  f e e s  be 

c o l l e c t e d  and placed ufider contrgl  of admin i s t r a t ive  bodies  o r  returned t o  

GOS t r easu ry?  

( H )  Does Moffatt  and Nichol recommend purchase 3f a dredge f o r  long t e r v  

R T C  use? If  s o ,  w h a t  type? 

( I )  /,last a e r i a l  phatobook f o r  navigation be u?dai?d? I f  so .  how of ten?  

( J )  Report appears t o  support GOS "Laws" which ? l?c?  p r t  chznnel 

d e v ~ l  oprtentlopera t i c )n /mi  ntenance under control  3f :.1. Transpor t /  

c o ~ i w n i c a t i c n s  a s  o ~ p o s e d  t o  present  p r a c t i c ?  w h i c h  ' s s s  w i t h  RTC. However, 

ever, with e x i s t i n g  ?TC i n e f f i c i e n c i e s ,  a t  l e 3 s t  ';-T: q3s  grou? encineers,' 
7 .  t e c i r i c i a n s  wnil e d e ~ t .  inland watzrwzys i s  v i r t s s :  .; x i  thotit any s t a f f  ?: 

a1 1 .  Does Moifati and >lichol be1 ieve USA:? sq31lf i - s i s t  on t r a n 5 f e r  of 
7,- these  r e s p o n s i b i l i ~ i 2 s  t o  MOTC o r  can we ac:%st 2 % -  z3qtinuance o f  t h z i r  

oresent  func t iocs  ov?r  l i f e  of p ro jec t?  



(K) Would appreciate assessment of privat iza t ion s f  passenger service ,  

a l so .  Do you believe t h i s  t o  be. 

( L )  Final ly ,  please provide map of area i n  report .  

3 .  Would appreciate respons2s t o  above remarks as  soon as possible. 

Be1 ieve report  wi l l  prcvide very reputable source from which t o  begin 

implementation of palicy changes and concomittant narketing e f f i c i enc i e s  

under subject  project .  

REGARDS 

AMERICAN EMBASSY 

KHARTOUM, SUDAN 
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1. The f o l l o w i n g  i s  answer t o  y o u r  te legram. 

2A. Budget f o r  t e c h n i c a l  ass is tance:  (See Appzndix 5) .  The f o l l o w i n g  

budget i s  f o r  work covered i n  i tems 1-4 o f  t he  t e c h n i c a l  ass is tance  plan.  

Funds f o r  des ign,  p lans  and s p e c i f i c a t i o n s  a r g  z a t  i nc iuded .  

I tern Person Days T r i p s  n 

-- Days Yer 3 i w  

Rate 1 Rate 2 

1 .A. 90 90 

Rat? 1: Dl r s ,  400/day x 230 -7- D l  r-s 92 ,L l )_  

Rate  2 :  D l r s ,  550/day x 250 
- - 7  - - -  
:2!  ,>L- 

T r i p s :  S l r s ,  2750 each x 15 :L ,..-- $-?- 

Per Diez: D l r s ,  16Q inc l / exps  x 56Q 
7 r  r,- - 
LLJ ,r,. 

. - -  D i  t-s 352, :L , 



28. Hydrographic surveys must be executed before and a f t e r  dredging t akes  

place.  The e s t ima te  of LS 1,704,000 (Ch. 11) f o r  dredging includes 15 
percent  f o r  engineer ing ,  design and inspect ion.  I t  i s  a n t i c i p a t e d  t h a t  t he  

surveying wi l l  be done by the dredge inspec to r  on the p r o j e c t  and t h s  c o s t  

i s  included i n  the 15 percent .  

- 
rhe technica l  a s s i s t a n c e  budget provides f o r  a s s i s t a n c e  in  e s t a b l i s h i n g  

minimum hydrosurvey capzb i l i  t y  in  country.  This capabi 1  i  t y  would be usefc?  

a s  p a r t  of t h e  r i v e r  management sec t ion  descr ibed i n  Chapter V I I I .  However, 

t h i s  capabi 1 i t y  i s  intended f o r  noni tor ing  a n d  s t u d i e s ,  not supervis ion of 
c o n t r a c t  dredging. 

2C. Suggest ove ra l l  U.S. consul tan t  on e n t i r e  p r o j e c t  supplemented by 

Sudanese subcont rac tor .  Construction a c t i v i t i e s  w i l l  l i k e l y  be 

i n t e r n a t i o n a l  competi t ive procurement. A l t e r n a t i v e l y ,  dredging could be 

separa ted  and performed under s i n g l e  con t rac t .  Implenentation plan and 

schedule w i !  1 be in f i n a l  r epor t .  

2D. Final r epor t  w i l l  have Mongalla c o s t s  on page 1'1-29. 

2E. Contingencies of 10 percent  a r e  reasonable s ince  I.-ie were working on 
quoted equipment r a t e s  i n  country.  Suggest an z d d i t i g ~ a l  20 percent be 

added t a  ovz ra l i  p r o j e c t  budget t o  account f o r  u n c e r 2 i n t i e s  i n  design and 

program implementation. 

2F. The p r i v d t i z a t i o n  scheme suggested requi res  1 i tt71 i f  any c a p i t a l  

investment by the  opera tor .  The only c a p i t a l  required i s  t h a t  f o r  opera t ing  

purposes sncluding spare p a r t s  acqu i s i t i on .  Ye b e l 4 - . * . ~  i - d ,  10 percent  of c o s t s  

i s  a  r e a s o m b l e  p r o f i t  f i g u r e  f o r  purposes c=  z c 2 l y s i s .  Eote t h a t  p r o f i t s  
I of 5S pei-:?fit ,P lan  1 )  a n d  4 0  percent (Plan 2 )  cos:c SE added and c o s t s  

w c ~ l d  s t i l l  be c o n p a r ~ b l e  t o  e x i s t i n g  R . T . C .  3pers:t-s -, r e s g f t s .  (See Table 
7 - 

V . 4 ) .  The ac tua l  g r o i i  t m r g i n  wi l l  be est33r I S %  3,: t he  p r i v z t e  o p e r a t e r s  

based on c o r i g s ~ i  t i v s  condi t i  3ns a f t e r  p r i v 3 t j z a t i n c .  

2G. The f i v e  yez r  c o s t s  c i  dredging arid t b f  ?ha:ct :2~ t o t a l s  LS 3,779,000. 

6y 1990, approxinately 176,000 tons 1 be m v i n -  the  waterway. 



Assuming t h a t  t h e  LS 3,779,000 c o s t  wou ld  be p a i d  f c r  by a p e r  to f i  user fee, 

t h e  c o s t  p e r  t o n  wou ld  be LS 4 .29/ ton  o r  LS .003/ron k i l o m e t e r .  T h i s  would 
add a b o u t  6 p e r c e n t  t o  t h e  LS 0 .052/ ton  KM t r a n s p c r t  c o s t s  shown i n  T a b l e  

We do n o t  recommend u s e r  fzes u n t i l  s i m i l a r  f e e s  o r  7 2 n a l t i e s  a r e  e x t r a c t e d  

f r o m  o t h e r  t r a n s p o r t a t i o n  modes. Shou ld  u s e r  fees be l e v i e d  on a b a s i s  

r e l a t i n g  t o  c o s t s ,  we recommend t h e y  b e  r e t u r n e d  t 3  She r e s p o n s i b l e  agency 

f o r  r e i n v e s t m e n t  i n  waterway development. 

2H. Based on t h e  s e a s o n a l i t y  o f  d r e d g i n g ,  t h e  u n c e r t a i n t y  o f  s h o a l i n g  r a t e s  

and t h e  o v e r a l l  s c a i e  of t h e  a n t i c i p a t e d  d r e d g i n g  grcgram, a c q u i s i t i o n  o f  a 

dredge i s  n o t  recommended. A d d i t i o n a l l y ,  g o v e r n ~ z t  ~ b i l i t y  t o  o p e r a t e  and 

m a i n t a i n  such equipment i s  s e v e r e l y  l i m i t e d .  S i n c s  z p ? r o p r i a t e  equipment i s  

a v a i  l a b 1  e  f r o m  t h e  p r i v a t e  s e c t o r ,  a c q u i s i t i o n  i s  ro: s ~ a r r a n t e d .  

21. New a e r i a l  photography wou ld  n o t  be r e q u i r e d  ' o r  2 nunSer of yea rs .  

However, t h e  u s e r s  o f  t h e  photos  w i l l  c o n s t a p t l y  b 2  - 2 t i n g  channel  l o c a t i o n s  
1 t and o t h e r  f e a t u r e s  on th12 p r i n t s  p r o v i d e d .  The ( ? L , J S P  i.ranagerrrsnt S e c t i o n )  

w m l d  keep t h e  o r i g i n a l s  and c o u l d  p r o v i d e  u p d a t i ~ c  sp an z ~ n u a l  b a s i s ,  a s  

a p p r o p r i a t e .  T h i s  w i l l  be an a r e ?  t o  be  c o v l r e d  5 : ~  :gzbnical  a s s i s t a n c e  as 

d e s c r i b e d  i n  App. 5. 

25. I t  was o u r  u n d e r s t a n d i n g  t h a t  t h e  G.O.S. inzec: .%,s t o  t r a n s f e r  r i v e r  

management f u n c t i o n s  t o  m i n i s t r y  o f  transpor:. Sip:? :he a c t i v i t i e s  s u p p o r t  

O ?  t h e  r i v e r  b y  R.T.C. and o t h e r s ,  WE be;jt:s t h e y  a r e  p u b l i c  s e c t a r  t h e  use 

a c t i v i t  

appears 

deve lop  

i e s  most l o g i c a l l y  p l a c e d  i n  t h e  appr9?r:?:? r , > l i c  agency wh ich  

t o  be r1.C.T. We found  l i t t l e  invo lv~r ;er ; :  := q.7.C. i r !  c: anne l  

n e n t  and t h 2 r e f o r e  q u e s t i o n  what i s  ns2ni s, =.-?sent P r a c t i c s "  . If 
. . 

i t  w a n s  c o n t i n u i n g  t o  d o  n o t h i n g ,  A . I . D .  sk;sid 7 c s - : :  cn a change. I f  

E.T.C.  shows t h e  w i l l  3nd t h e  c a p a b i l i t y  t o  < 3  5;--=--' - - - 3  w i t h  chann2l 
- .  - - 

i m p r a v e m ~ n t ,  t h e  d e c i s i o n  c;n t r a n s f e r  b e c o w s  2 2 :  - : -c?: . :  ra ther  than a  

managenent q u e s t i o n .  



2K. Passenger s e r v i c e  ques t i on  was beyond our  scope o f  work so i t  d i d  n o t  

r e c e i v e  t h e  same a n a l y s i s  g i ven  t o  t h e  cargo s e r v i c s  q u s t i s n .  However, WE 

at-2 ab le  t o  p r o v i d e  t h e  f o l l o w i n g  observa t ions .  

There i s  j u s t i f i c a t i o n  f o r  l e a v i n g  passenger s e r v i c e  i n  t h e  p u b l i c  sec to r .  

I t seems t o  us t o  b e  more i n h e r e n t l y  a  p u b l i c  s e c t o r  f u n c t i o n  than t h e  cargo 

s e r v i c e .  Should i t  he p r i v d t i z e d  we would see t h e  need f o r  v e r y  s t r o n g  

r e g u l a t i o n  as t o  f requency o f  se r v i ce ,  r a t e s  and q u i p m e n t  sa fe t y .  T h i s  

l e v e l  o f  r e g u l a t i o n  would d e t r a c t  from, o r  negate, the b e f i e f i t ?  o f  

p r i v a t i z a t i o n .  

We can e n v i s i o n  some advantages i n  l e a v i n g  t h e  passenger s e r v i c e  i n  t h e  

pub1 i c  s e c t o r  f o r  t h e  t ime  be ing .  F i r s t ,  i t  v m l d  n o t  be necessary t o  

p r i v a t i z e  b o t h  f u n c t i o n s  c o n c u r r e n t l y  which we see as con fus ing .  Secondly, 

by hav ing  bo th  systems o p e r a t i n g  i t  cou ld  spur  s o w  l e v e l  o f  c o m p e t i t i o n  -- 
n o t  f o r  t r a f f i c  b u t  f o r  demonstrat ions o f  competence. T h i s  c o u l d  l e a d  t c  

p r i v a t i z a t i o n  o f  passenger s e r v i c e  a t  some p o i n t  in f u t u r e  i f  R.T.C. c o u l d  

n o t  ach ieve t h e  l e v e l  o f  competence w e  hope t o  see ic p r i v a t i z e d  cargo 

ope ra t i ons .  

3. F i n a l  r e p o r t  t o  be sen t  soon. 

BEST REGARDS 

ROBERT 0. NICaOL 

VOFFATT & NICHOL,  ENGINEERS 


