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s h o u l d  p r o v i d e  s u f f i c i e n t  c a p a c i t y  u n t i l  sometime i n  the 
1 9 9 0 t s ,  when t h e  p o p u l a t i o n  n e a r s  60,000. T o t a l  e s t i m a t e d  
p r o j e c t  c o s t  i s  $15.5 m i l l i o n .  The p r o j e c t  r e p r e s e n t s  t h e  
f i r s t  i n  a  s e r i e s  o f  p l a n n e d  i n v e s t m e n t  p h a s e s  which ,  when 
c o m p l e t e d ,  w i l l  p r o v i d e  w a s t e w a t e r  s e r v i c e s  t o  a n  u l t i m a t e  
Aqaba p o p u l a t i o n  o f  82,000. The P r o j e c t  w i l l  i n c l u d e  t h e  
f o l l o w i n g  t h r e e  major  e l e m e n t s :  

a.  I n s t a l l a t i o n  o f  a sewage c o l l e c t i o n  s y s t e m  s e r v i n g  
a l l  deve loped  a r e a s  o f  t h e  C i t y  o f  Aqaba. While l a r g e l y  
i n v o l v i n g  new c o n s t r u c t i o n ,  where p r a c t i c a b l e  t h e  new 
c o l l e c t i o n  sys t em w i l l  i n c o r p o r a t e  ? a r t s  o f  t h e  l i m i t e d  
e x i s t i n g  c o l l e c t i o n  n e t w o r k ,  which w i l l  be  upgraded  t o  t h e  
s t a n d a r d s  o f  t h e  new s y s t e m ;  

b .  C o n s t r u c t i o n  o f  a  sewage t r e a t m e n t  p l a n t  d e s i g n e d  t o  
p r o v i d e  s e c o n d a r y  t r e a t m e n t  o f  up t o  9,000 c u b i c  m e t r e s  o f  raw 
sewage p e r  d a y ,  and  

c .  I n s t a l l a t i o n  o f  a n  i r r i g a t i o n  system t o  u s e  e f f l u e n t  
from t h e  t r e a t m e n t  p l a n t  t o  i r r i g a t e  a  b e l t  o f  t r e e s  between 
t h e  t r e a t m e n t  p l a n t  s i t e  and Aqaba and  f o r  commerc ia l  f a rming  
when a  s u f f i c i e n t  amount o f  e f f l u e n t  becomes a v a i l a b l e .  

Design o f  the w a s t e w a t e r  f a c i l i t i e s  h a s  been  based  on 
i n c r e a s e d  w a t e r  a v a i l a b i l i t i e s  t o  Aqaba, t o  b e  p r o v i d e d  by 
$42.5 m i l l i o n  w a t e r  s u p p l y  and d i s t r i b u t i o n  p r o j e c t .  
C o n s t r u c t i o n  o f  t h e  w a t e r  p r o j e c t  began i n  mid-1979 and 

. c o m p l e t i o n  i s  s c h e d u l e d  f o r  e a r l y -  t o  mid-1381. (The b a s i c  
p r o j e c t  d e s c r i p t i o n  r e m a i n s  e s s e n t i a l l y  unchanged;  o n l y  t h e  
l o c a t i o n  o f  t h e  t r e a t m e n t  p l a n t  and t h e  methods o f  t r e a t m e n t  
and i r r i g a t i o n  a r e  c h a n g e d ) .  

6 .  Summary F i n d i n q s :  

a .  T e c h n i c a l :  Rev i sed  f e a s i b i l i t y  s t u d i e s  comple t ed  i n  
June  1980 i n d i c a t e  t h a t  t h e  p roposed  c h a n g e s  i n  t r e a t m e n t  p l a n t  
l o c a t i o n ,  t r e a t m e n t  method and  a n c i l l a r y  f a c i l i t i e s  w i l l  
p r o v i d e  w a s t e w a t e r  s e r v i c e s  i n  Aqaba i n  a manner a t  l e a s t  as 
sound t e c h n i c a l l y  a s  t h e  scheme o r i g i n a l l y  p roposed .  I n d e e d ,  
t h e  r e v i s e d  scheme is judged  t o  be  more sound t e c h n i c a l l y  i n  
t h a t  i t  w i l l  p r o v i d e  t h e  same q u a n t i t y  and  q u a l i t y  o f  s e r v i c e s  
a s  the o r i g i n a l  p r o p o s a l  a t  a lower  o p e r a t i n g  c o s t  s i n c e  it 



SUMMARY AND RECOMMENDATIONS 

1. Backqround: 

I n  August 1979 A I D  approved a  l o a n  from FY-1979 funds  t o  
a s s i s t  i n  f u n d i n g  m a t e r i a l s  and c o n s t r u c t i o n  s e r v i c e s  f o r  t h e  
f a c i l i t i e s ,  necessary  t o  p r o v i d e  a  sewage c o l l e c , t i o n  system, a  
sewage t r e a t m e n t  p l a n t  and an e f f l u e n t  i r r i g a t i o n  system under  
t h e  Aqaba Wastewater P r o j e c t .  The Loan Agreement was s i g n e d  
between AID and t h e  Hashemite Kingdom o f  Jordan on August 30, 
1979. A f t e r  t h e  l o a n  was s i g n e d  and i n i t i a l  i m p l e m e n t a t i o n  
a c t i o n s  were underway, t h e  J o r d a n i a n  Government d e c i d e d  t o  
r e v i e w  t h e  l o c a t i o n  o f  t h e  sewage t r e a t m e n t  p l a n t  and t h e  
method o f  t r e a t m e n t  t o  be employed under  t h e  P r o j e c t .  T h i s  
r e v i e w  conv inced  s e n i o r  o f f i c i a l s  t h a t  moving t h e  p roposed 
t r e a t m e n t  p l a n t  l o c a t i o n  and chang ing  t h e  method o f  t cea tmen t  
wou ld  l e a d  t o  s i g n i f i c a n t  l o n g  te rm c o s t  sav ings ,  p a r t i c u l a r l y  
o p e r a t i o n  and main tenance c o s t s ,  w h i l e  a f f e c t i n g  t h e  
env i ronment  i n  ways which, o v e r a l l ,  can  be j udged  t o  be  
b e n e f i c i a l  i n  compar ison  w i t h  t h e  p r e v i o u s  p l a n s .  T h i s  r e p o r t  
r e v i e w s  t h e  background o f  t h e  p roposed changes, d e t a i l s  t h e  
proposed changes themselves and p r o v i d e s  an updated  a n a l y s i s  o f  
t h e  P r o j e c t  i n  t h e  c o n t e x t  o f  t h e  changes. 

2 .  Borrower:  

The Bor rower  i s  the  Government o f  t h e  Hashemite Kingdom 
o f  Jo rdan  wh ich  w i l l  make t h e  proceeds a v a i l a b l e  t o  t h e  
Imp lemen t ing  Agency, t h e  Water Supp ly  C o r p o r a t i o n  (no  change).  

3. The ~ o a n  'Amount: 

$ 7 ,500 ,000  ( n o  change).  

4. Loan Terms: 

The Loan w i l l  be  r e p a y a b l e  ove r  a p e r i o d  o f  40 years ,  
i n c l u d i n g  a  10-year g race  p e r i o d ,  w i t h  i n t e r e s t  a t  2% d u r i n g  
t h e  g race  p e r i o d  and 3% t h e r e a f t e r  ( n o  change).  

D e s c r i p t i o n  o f  t h e  P r o j e c t :  

The proposed p r o j e c t  w i l l  p r o v i d e  wastewater  (sewage) 
c o l l e c t i o n  and t r e a t m e n t  f a c i l i t i e s  f o r  t h e  C i t y  o f  Aqaba wh ich  



w i l l  h a v e  l e s s  e l e c t r i c a l  a n d  m e c h a n i c a l  e q u i p m e n t  and  w i l l  b e  
s i m p l e r  t o  o p e r a t e  a n d  m a i n t a i n .  I n  t h e  o r i g i n a l  s t u d i e s ,  t h e  
C o n s u l t a n t s  p r o p o s e d  a n  e l a b o r a t e  p r o j e c t  f o r  t h e  i r r i g a t i o n  o f  
p a r k s  a n d  o r n a m e n t a l  g r e e n e r y  i n  downtown Aqaba. I n  t h e  
r e v i s e d  p r o j e c t  t h e  e f f l u e n t  from t h e  Wadi Araba  s i t e  w i l l  b e  
u s e d  i n i t i a l l y  t o  i r r i g a t e  t r e e s  t o  form a  g r e e n  b e l t  b e t w e e n  
t h e  t r e a t m e n t  p l a n t  a n d  Aqaba a n d  the b a l a n c e ,  a s  i t  becomes 
a v a i l a b l e ,  w i l l  b e  u s e d  f o r  c o m m e r c i a l  f a r m i n g ,  a c c o r d i n g  t o  a 
scheme t h a t  w i l l  be  d e v e l o p e d  by t h e  M i n i s t r y  o f  A g r i c u l t u r e .  

b.  F i n a n c i a l  A n a l y s i s :  T h e  r e v i s e d  p r o j e c t  p r o v i d e s  a 
s i g n i f i c a n t  r e d u c t i o n  i n  t h e i n a n c i a l  c o s t s  o f  p r o v i d i n g  
w a s t e w a t e r  s e r v i c e s .  T h i s  r e d u c t i o n  r e s u l t s  f rom o p e r a t i n g  
c o s t s  ( p a r t i c u l a r l y  f o r  e n e r g y )  a n d  e a s i e r  l o n g  term f i n a n c i a l  
t e r m s  o f  the r e l e n d i n g  a g r e e m e n t  t h a n  w e r e  o r i g i n a l l y  
c o n t e m p l a t e d .  ... . 

The b a s i c  c o n c l u s i o n  o f  t h e  P r o j e c t  P a p e r  t h a t  t h e  
P r o j e c t  would b e  a f f o r d a b l e  t o  t h e  " a v e r a g e  r e s i d e n t  o f  t h e  
c i t yw c a n  t h u s  b e  e x p a n d e d  t o  s t a t e  th 'a t  t h e  r e v i s e d  p r o j e c t  
s h o u l d  b e  a f f o r d a b l e  t o  m o s t  r e s i d e n t s  o f  Aqaba. 

c .  Economi c A n a l y s i s :  T h e  P r o j e c t  P a p e r  r e p r e s e n t e d  
t h e  . t h e n - e x x s t i n q  l e a s  t - c o s  t s o l u t i o n  t o  t h e  p r o v i s i o n  o f  
w a s t e w a a t e r  s e r v i c e s  i n  Aqaba,  g i v e n  t h e  c o n s t r a i n t s  on  t h e  
t r e a t m e n t  p l a n t  l o c a t i o n .  T h e  P r o j e c t  Commi t t ee  b e l i e v e s  t h a t  
t h e  r e v i s e d  P r o j e c t  now r e p r e s e n t s  t h e  s i n g l e  l e a s t - c o s t  
s o l u t i o n  f o r  t h e  p r o v i s i o n  o f  w a s t e w a t e r  services i n  Aqaba. 

d .  S o c i a l  A n a i y s i s :  Remains  u n c h a n g e t  f rom o r i g i n a l  
P r o j e c t  P a p e r .  

e. E n v i r o n m e n t a l  C o n s i r l e r a t i o n s :  The  p r o p o s e d  c h a n g e s  
i n  t h e  P r o j e c t  h a v e  b o t h  p o s i t i v e  and  n e g a t i v e  c o n s e q u e n c e s  f o r  
t h e  o v e r a l l  e n v i r o n m e n t a l  a s s e s s m e n t  o f  t h e  p r o j e c t .  B u t ,  
b e c a u s e  t h e  p o s i t i v e  c o n s e q u e n c e s  a r e  c e r t a i n  w h i l e  t h e  
n e g a t i v e  c o n s e q u e n c e s  r e p r e s e n t  o n l y  p o s s i b i l i t i e s - a n d  e a s i l y  
c o n t r o l l e d  ones a t  t h a t - o n  b a l a n c e  the  c h a n g e s  a re  j u d g e d  t o  be 
p o s i t i v e .  The p o s i t i v e  c o n s e q u e n c e s  i n c l u d e  t h e  e l i m i n a t i o n  o f  
t h e  n e e d  e v e r  t o  d i s p o s e  o f  e f f l u e n t  i n  t h e  G u l f  and  a  
r e d u c t i o n  by h a l f  o f  t h e  amount  o f  s e w a g e  which  m u s t  be 
d i s p o s e d  o f  there d u r i n g  power o u t a g e s  ( b e c a u s e  h a l f  t h e  sewage  
i n  t h e  r e v i s e d  p r o j e c t  w i l l  f l o w  t o  t h e  p l a n t  by  g r a v i t y  a n d  



w i l l  n o t  need pumping.) The p o s s i b l e  n e g a t i v e  consequences a r e  
two: ( i )  enchanced r i s k  o f  odor  nu i sance  i n  Aqaba and ( i i )  
i n c r e a s e d  chances f o r  t h e  b r e e d i n g  o f  n o x i o u s  i n s e c t s  
( p a r t i c u l a r l y  mosqu i tos )  and s n a i l s .  As i n d i c a t e d  e a r l i e r ,  a l l  
o f  t h e  p o s s i b l e  n e g a t i v e  consequences can be  c o n t r o l l e d  
r e l a t i v e l y  e a s i l y  ( see  S e c t i o n  1 I I . E  be low) .  

7. S t a t u t o r y  C h e c k l i s t :  

Unchanged -- See Annex G o f  o r i g i n a l  P r o j e c t  Paper. 

8. A I D  Fund inq  Source: 

Unchanged - Economic Suppor t  Fund, FY 1979. 

9. M i s s i o n l s  Views: 

The USAID M i s s i o n  s u p p o r t s  t h e  p roposed P r o j e c t  changes 
f u l l y  because they w i l l  l e a d  t o  $an o v e r a l l  b e t t e r  p r o j e c t  a t  
s i g n i f i c a n t l y  reduced  c o s t s .  

10. I ssues :  

There a r e  no  i s s u e s .  

11. The r e v i s e d  P r o j e c t  w i l l  a ccomp l i sh  t h e  same pu rpose  and 
make t h e  same c o n t r i b u t i o n  t o  t h e  p r o j e c t  g o a l  as t h e  o r i g i n a l  
p r o j e c t .  I t  i s  t e c h n i c a l l y  s o u n d  and i s  n o t  a s  expens i ve  o r  
d i f f i c u l t  t o  o p e r a t e  and m a i n t a i n  a s ' t h e  o r i g i n a l l y  proposed 
p r o j e c t .  No a d d i t i o n  c o n d i t i o n s  p receden t  o r  covenants  a r e  
r e q u i r e d .  However, because o f  t h e  change i n  l o c a t i o n  and t y p e  
o f  was tewater  t r e a t m e n t ,  t h e  i r r i g a t i o n  sys tem f o r  use  o f  t h e  
e f f l u e n t  w i l l  n o t  be  r e q u i r e d  f o r  s e v e r a l  y e a r s  and w i l l  n o t  be 
as  c o m p l i c a t e d  as p roposed i n  t h e  o r i g i n a l  P r o j e c t .  

We recommend: 

a. Tha t  t h e  P r o j e c t  D e s c r i p t i o n ,  Annex 1 t o  t h e  Loan 
Agreement be amended by i m p l e m e n t a t i o n  l e t t e r .  (See Annex N ) .  

b. Tha t  i n  f u l f i l l m e n t  o f  C o n d i t i o n  P receden t ,  S e c t i o n  
5 .1 (g ) ,  be met by a  s t a t e m e n t  from t h e  GOJ t h a t  t h e  i r r i g a t i o n  
sys tem w i l l  n o t  be r e q u i r e d  u n t i l  s u f f i c i e n t  e f f l u e n t  becomes 



a v a i l a b l e  and t h a t  when i t  can be p r e d i c t e d  t h a t  e f f l u e n t  w i l l  
be  a v a i l a b l e  t h e  necessary  system w i l l  b e  c o n s t r u c t e d  
r e c o g n i z i n g  t h a t  S p e c i a l  Covenant 6.4 a p p r o p r i a t e l y  c o v e r s  t h e  
GOJ commitment t o  e f f e c t i v e l y  use  t h e  e f f l u e n t .  

c. That t h e  t e r m i n a l  d a t e  f o r  mee t i ng  C o n d i t i o n  
Precedent ,  S e c t i o n  5 .1 (g )  be  ex tended t o  January 31, 1981. 

d. That t h e  P r o j e c t  A s s i s t a n c e  Comple t ion  Date (PACO), 
S e c t i o n  3 . 3 ( a )  o f  t h e  Loan Agreement, be ex tended t o  
December 31, 1983. 



I. BACKGROUND OF REVISED PROJECT 

A. I n t r o d u c t i o n  

  he purpose o f  t h i s  r e v i e w  o f  r e v i s i o n s  t o  t h e  Aqaba 
Wastewater P r o j e c t  (278-0206) i s  t o  d e s c r i b e  and a n a l y z e  
proposed changes i n  t h e  sewage c o l l e c t i o n  and t r e a t m e n t  
f a c i l i t i e s  wh ich  were p r e v i o u s l y  approved f o r  A I D  f i n a n c i n g  i n  
August  1979 on t h e  b a s i s  o f  t h e  P r o j e c t  Paper  s u b m i t t e d  i n  J u l y  
1979. The proposed changes i n c l u d e  ( i )  moving t h e  l o c a t i o n  o f  
t h e  t r e a t K e n t  p l a n t  from Wadi J u s h i y a  s o u t h  o f  Aqaba t o  Wadi 
Araba n o r t h  o f  t h e  c i t y ;  ( i f )  chang ing  t h e  t r e a t m e n t  method 
f r o m  t h e  l l o x i d a t i o n  d i t c h N  ( o r  l lextended a e r a t i o n 1 @ )  p r o c e s s  
( p l a n n e d  f o r  t h e  Wadi J u s h i y a  l o c a t i o n )  t o  t h e  "waste 
s t a b i l i z a t i o n  .pondll p r o c e s s  ( t o  be  used i n  t h e  Wadi Araba - - -  - 

l o c a t i o n ) ;  ( i f f )  d i s c a r d i n g  p l a n s  f o r  use o f  t h e  sewage 
e f f l u e n t  f o r  i r r i g a t i o n  i n  t h e  C i t y  o f  Aqaba and i n s t e a d  
p r o v i d i n g  f a c i l i t i e s  f o r  use o f  t h e  e f f l u e n t ,  f o r  t r e e  b e l t s  and 
commerc ia l  a g r i c u l t u r e  i n  t h e  Wadi Araba; and ( i v )  making 
n e c e s s a r y  changes i n  t h e  l a y o u t  o f  t h e  sewage c o l l e c t i o n  system 
t o  accommodate t h e  new l o c a t i o n  o f  t h e  t r e a t m e n t  p l a n t .  

The b a s i c  i n t e n t  o f  t h e  proposed changes i s  t o  p r o v i d e  
t h e  same sewage t r e a t m e n t  s e r v i c e s  -- i n  t e rms  o f  b o t h  q u a l i t y  
and q u a n t i t y  -- as p r e v i o u s l y  con temp la ted ,  b u t  a t  reduced 
a n n u a l  o p e r a t i n g  c o s t s  ( p a r t i c u l a r l y  f o r  ene rgy ) .  

E s s e n t i a l l y ,  much o f  t h e  a n a l y s i s  i n  t h e  P r o j e c t  Paper i s  
s t i l l  a p p l i c a b l e  t o  t h e  p r e s e n t  p r o p o s a l .  Thus, t h i s  r e p o r t  
d e a l s  o n l y  w i t h  those  s e c t i o n s  o f  t h e  o r i g i n a l  a n a l y s i s  wh ich  
have been s i g n i f i c a n t l y  a f f e c t e d  by t h e  p roposed  changes. I n  
each case when a s e c t i o n  i n  t h e  f o l l o w i n g  a n a l y s i s  i s  meant t o  
r e p l a c e  o r  t o  mod i fy  s i g n i f i c a n t l y  a  s e c t i o n  i n  t h e  P r o j e c t  
Paper as a r e s u l t  o f  t h e  proposed changes i n  P r o j e c t  des ign ,  a  
n o t a t i o n  i n  p a r e n t h e s i s  c i t i n g  s e c t i o n  and page number i n  t h e  
P r o j e c t  Paper w i l l  f o l l o w i n g  t h e  s e c t i o n  head ing .  

8.  Backqround & C u r r e n t  S t a t u s  o f  Proposed P r o j e c t  Changes: 

A t  t h e  t i m e  o f  t h e  o r i g i n a l  comprehensive f e a s i b i l i t y  
s t u d i e s  f o r  t h e  Aqaba Wastewater P r o j e c t ,  t h e  c o n s u l t a n t s ,  
Howard Humphreys and Sons o f  t h e  U n i t e d  Kingdom, and t h e  
J o r d a n i a n  e n g i n e e r i n g  f i r m ,  Arabtech,  c o n s i d e r e d  some t e n  



d i f f e r e n t  schemes  f o r  t h e  t r e a t m e n t  p l a n t  i n v o l v i n g  s e v e n  
d i f f e r e n t  s i t e s  i n  a n d  a r o u n d  Aqaba. T h e  p r e v i o u s l y  p r o p o s e d  
scheme  o f  l o c a t i n g  t h e  t r e a t m e n t  p l a n t  i n  Wadi J u s h i y a  s o u t h  o f  
Aqaba,  a s  d e s c r i b e d  a n d  a n a l y z e d  i n  t h e  o r i g i n a l  A I D  P r o j e c t  
P a p e r ,  was c h o s e n  by the C o n s u l t a n t s  o v e r  two o t h e r  schemes  
known t o  b e  c h e a p e r ,  a f t e r  e x t e n s i v e  c o n v e r s a t i o n s  w i t h  a l l  
i n v o l v e d  J o r d a n i a n  a r g a n i z a t i o n s  i n d i c a t e d  t o  t h e  c o n s u l t a n t s  , , ' 
t h a t  t h e  J o r d a n i a n  G o v e r n m e n t ' s  p r i m a r y  g o a l  w i t h  r e g a r d  t o  t t i z  
s e w a g e  t r e a t m e n t  scheme was t o  r e d u c e  t h e  r isks o f  
e n v i r o n m e n t a l  p o l l u t i o n  i n  Aqaba t o  a  minimum, e v e n  i f  
a c h i e v e m e n t  o f  t h i s  g o a l  would  e n t a i l  i n c r e a s e d  c o s t s .  

The two a l t e r n a t i v e  schemes f o u n d  t o  b e  c h e a p e r  d u r i n g  
t h e  o r i g i n a l  f e a s i b i l i t y  s t u d y  were  ( i )  e x t e n d e d  a e r a t i o n  - -  
t r e a t m e n t  a t  t h e  s i t e  o f  t h e  e x i s t i n g  p r i m a r y  t r e a t m e n t  p l a n t  
i n  t h e  p o r t  a r e a  a n d  ( S i t e  1 o n  F i g u r e  11, P a g e  7 a )  
( i i )  t r e a t m e n t  i n  w a s t e  s t a b i l i z a t i o n  p o n d s  a t  a  s i t e  a b o u t  4 
k i l o m e t e r s  n o r t h  o f  Aqaba i n  t h e  Wadi Araba ( S i t e  3 on F i g u r e  
I1 P a g e  7 a ) .  The  scheme  f o r  a  p l a n t  a t  t he  s i t e  o f  t h e  
e x i s t i n g  p l a n t  was r e j e c t e d  b e c a u s e  i t  would i n t e r f e r e  w i t h  
o n - g o i n g  e x t e n s i o n  o f  t h e  p o r t  f a c i l i t i e s .  The Wadi Araba  
scheme was r e j e c t e d  b e c a u s e  r e s p o n s i b l e  J o r d a n i a n  o f f i c i a l s  
i n d i c a t e d  t o  t h e  c o n s u l t a n t s  t h a t  t h e  Government  d e s i r e d  t o  
e l i m i n a t e  c o m p l e t e l y  any r i sk  t h a t  t h e  p r e v a i l i n g  n o r t h e r l y  
w i n d s  i n  Aqaba would  blow o b j e c t i o n a b l e  o d o r s  f rom t h e  p l a n t  
i n t o  t h e  c i t y ,  p a r t i c u l a r l y  the t o u r i s t  a r e a s  a n d  t h e  Royal  
P a l a c e ,  wh ich  a r e  a l m o s t  d i r e c t l y  s o u t h  o f  t h e  Wadi Araba  
l o c a t  i o n .  

C h a n g e s  i n  t he  Government  o f  J o r d a n  a t  t h e  e n d  o f  1 9 7 9  
a n d  i n  t h e  a d m i n i s t r a t i o n  o f  t h e  i m p l e m e n t i n g  a g e n c y  f o r  t h e  
Aqaba W a s t e w a t e r  P r o j e c t ,  t h e  Wate r  S u p p l y  C o r p o r a t i o n ,  b r o u g h t  
w i t h  them a  c h a n g e  i n  p h i l o s o p h y  w i t h  r e g a r d  t o  t h e  amount o f  
r i s k  o f  o d o r  p o l l u t i o n  w h i c h  would  be a c c e p t a b l e  i n  Aqaba. 
A c c o r d i n g l y ,  i n  e a r l y  1980 t h e  new D i r e c t o r  G e n e r a l  of' t h e  WSC 
o r d e r e d  a r e v i e w  o f  t h e  l o c a t i o n  d e c i s i o n  f o r  t h e  sewage 
t r e a t m e n t  p l a n t  a t  Aqaba a n d  t h i s  was c o m p l e t e d  by t h e  
C o n s u l t a n t s  i n  March (See Annex M ) .  

T h e  C o n s u l a n t f s  b a s i c  f i n d i n g  a f t e r  t h i s  r e v i e w  was t h a t  
t h e  p r o p o s e d  c h a n g e  o f  l o c a t i o n  o f  t h e  s e w a g e  t r e a t m e n t  p l a n t  
and  method o f  t r e a t m e n t ,  L e . ,  w a s t e  s t a b i l i z a t i o n  p o n d s ,  would 
e n t a i l  somewhat g r e a t e r  r i s k  o f  o d o r  p o l l u t i o n ,  b u t  would be  
s u b s t a n t i a l l y  c h e a p e r  t o  o p e r a t e .  O t h e r  m a j o r  a d v a n t a g e s  o f  
t h e  c u r r e n t l y  p r o p o s e d  s c h e m e ,  i n  a d d i t i o n  t o  c h e a p e r  
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o p e r a t i o n ,  i n c l u d e  t h e  n e e d  f o r  much l e s s  m e c h a n i c a l  e q u i p m e n t  
a n d  l e s s  s o p h i s t i c a t i o n  i n  t he  e q u i p m e n t  which i s  e m p l o y e d ,  
b o t h  o f  which w i l l  make t he  Wadi Araba  p l a n t  t e c h n i c a l l y  
s i m p l e r  t o  o p e r a t e  a n d  e a s i e r  t o  m a i n t a i n  t h a n  t h e  Wadi J u s h i y a  
p l a n t .  The m a j o r  d i s a d v a n t a g e  a s s o c i a t e d  w i t h  t h e  Wadi Araba  
scheme i s  a  d e l a y  i n  t h e  s t a r t u p  o f  s e w a g e  t r e a t m e n t  s e r v i c e s  
by a b o u t  one  y e a r .  A f u l l  c o m p a r i s o n  o f  the  advantage:^ a n d  
d i s a d a v a n t a g e s  o f  t h e  Wadi Araba  a n d  Wadi J l q s h i y a  s c h e m e s  i s  
found  i n  S e c t i o n  1I.D u n d e r  I t P r o j e c t  D e s c r i ? t i o n N  b e l o w .  

A f t e r  w e i g h i n g  t h e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  t h e  
t w o  schemes i n  q u e s t i o n  a n d  p a r t i c u l a r l y  a f t e r  n o t i n g  t h a t  i n  
t h e i r  o p i n i o n  t h e  g r e a t e r  o d o r  p o l l u t i o n  r isks e n t a i l e d  i n  t h e  
Wadi Araba scheme would  be  m i n i m a l ,  g i v e n  t h e  r e l a t i v e l y  g r e a t  
d i s t a n c e  b e t w e e n  t h e  t r e a t m e n t  p l a n t  a n d  the c l o s e s t  
h a b i t a t i o n ,  t h e  c o n s u l t a n t s  c o n c l u d e d  t h a t  l @ s e r i o u s  
c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  r e l o c a t i n g  t h e  t r e a t m e n t  w o r k s  
a t  t h e  N o r t h e r n  (Wadi A r a b a )  S i t e  a n d  r e d e s i g n i n g  t h e  sewage  
scheme  a c c o r d i n g l y w .  A f t e r  s t u d y i n g  t h e  r e v i e w  f i n d i n g s ,  t h e  
WSC o r d e r e d  t h e  c o n s u l t a n t s  t o  r e v i s e  t h e  f e a s i b i l i t y  s t u d y  a n d  
p r e l i m i n a r y  d e s i g n  t o  e f f e c t  t h e  p r o p o s e d  r e l o c a t i o n  o f  t h e  
t r e a t m e n t  p l a n t  t o  t h e  Wadi Araba s i t e .  A p p r o p r i a t e  r e v i s i o n  
i n v o l v e d  e s s e n t i a l l y  a  r e w r i t i n g  of' C h a p t e r  10 ,  " P r o p o s e d  
Scheme,It a n d  C h a p t e r  11, " S t a g e  I P r o j e c t n  o f  Volume 2 o f  t h e  
c o n s u l t a n t s 1  "Aqnba Water  D i s t r i b u t i o n  a n d  S e w e r a g e n  r e p o r t .  
T h i s  r e w r i t i n g  h a s  b e e n  c o m p l e t e d  i n  d r a f t  and  r e v i e w e d  and  
a p p r o v e d  by t h e  WSC a n d  USA10 a n d  w i l l  be p r o v i d e d  t o  AID/W 
when p r i n t e d  i n  f i n a l  form.  

I n  t h e  p r e v i o u s  scheme f o r  a  t r e a t m e n t  p l a n t  I n  Wadi 
J u s h i y a ,  t h e  c o n s u l t a n t s  p l a n n e d  t o  i s s u e  two t e n d e r s  f o r  t h e  
W a s t e w a t e r  p r o j e c t ,  o n e  f o r  C i v i l  Works a n d  o n e  f o r  E l e c t r i c a l  
a n d  M e c h a n i c a l  Components  ( E  & M ) .  A t  t h e  time o f  t h e  WSC 
d e c i s i o n  t o  r e c o n s i d e r  the  l o c a t i o n  o f  t h e  t r e a t m e n t  p l a n t  
( e a r l y  1980) ,  WSC had  a l r e a d y  i n v i t e d  p r e - q u a l i f i c a t i o n  data 
f rom i n t e r e s t e d  c o n t r a c t o r s  (December 1 9 7 9 )  a n d  t he  c o n s u l t a n t s  
w e r e  well i n t o  f ' inal p r e p a r a t i o n  o f  t h e  r e q u i r e d  b i d  
documents .  B e c a u s e  o f  t h e  r e l a t i v e l y  small E & M e l e m e n t s  
r e q u i r e d  f o r  t h e  now-proposed w a s t e  s t a b i l i z a t i o n  p o n d s ,  t h e  
c o n s u l t a n t s  h a v e  d e c i d e d  t o  i n c l u d e  a l l  e l e m e n t s  o f  t h e  
W a s t e w a t e r  P r o j e c t  f a c i l i t i e s  i n  o n e  c o n t r a c t .  B e c a u s e  o f  t h i s  
d e c i s i o n ,  the  p r e v i o u s l y  r e c e i v e d  p r e q u a l i f i c a t i o n  
q u e s t i o n n a i r e s  w i l l  n o t  be c o n s i d e r e d  a n d  a n  i n v i t a t i o n  f o r  new 
p r e q u a l i f i c a t i o n  q u e s t i o n n a i r e s  h a v e  b e e n  i s s u e d .  



C .  C u r r e n t  S t a t u s  o f  Aqaba Water  S u p p l y  
S e c t i o n  I.C. b e g i n n i n g  on  P a g e  9 o f  

A S  o f  t h e  end  o f  J u l y  1980, t h e  p r o j e c t  t o  s u p p l y  w a t e r  
t o  Aqaba Prom a well f i e l d  a t  Qa Oisi i s  on the  s c h e d u l e  
p r e d i c t e d  on  p a g e  11 o f  t h e  P r o j e c t  P a p e r ,  i . e . ,  c o m p l e t i o n  i n  
t h e  f i r s t  h a l f  o f  1981. WSC c o n f i d e n t l y  b e l i e v e s  t h a t  p r o g r e s s  
on  a l l  c o n t r a c t s  i s  s u f f i c i e n t  t o  a l l o w  i t  t o  p r o v i d e  w a t e r  t o  
t h e  f e ; t i l i z e r  p l a n t  by t h e  time i t  i s  s c h e d u l e d  t o  s t a r t  i n  
F e b r u a r y  1981. D e l a y s  e n c o u n t e r e d  b y  the c o n t r a c t o r  f o r  t h e  
d i s t r i b u t i o n  s y s t e m  m i g h t  p u s h  i t s  c o m p l e t i o n  back  f rom t h e  
o r i g i n a l l y  s c h e d u l e d  e a r l y - 1 9 8 1  t o  mid -1981  o r  s o ,  b u t  b a s e d  on  
p r o g r e s s  t o  d a t e ,  i t  i s  l i k e l y  t h a n  t h e  w a t e r  s u p p l y  p r o j e c t  
c o n t r a c t s  w i l l  b e  c o m p l e t e d  by t h a t  t i m e .  



REVISED PROJECT DESCRIPTION 

A .  I n t r o d u c t i o n :  

E x a m i n a t i o n  o f  t h e  work d o n e  t o  d a t e  o n  t h e  revised 
scheme f o r  t h e  Aqaba W a s t e w a t e r  p r o J e c t  i n d i c a t e s  t h a t  t h e  
c o n s u l t a n t s  a r e  f o l l o w i n g  t h e  same @ t c o n s e r v a t i v e n  ( i n  t h e  s e n s e  
o f  n s a f e " )  d e s i g n  p h i l o s o p h y  a n d  d e s i g n  p a r a m e t e r s  a s  t h e y  
employed  d u r i n g  d e s i g n  o f  t h e  o r i g i n a l  scheme ( t h e s e  a r e  a s  s e t  
o u t  i n  t h e  l a s t  p a r a g r a p h  o f  S e c t i o n  1 I . C  -- on  page 16 -- o f  
the o r i g i n a l  P r o j e c t  P a p e r ) .  T h u s ,  the c o n s u l t a n t s  b e l i e v e  
t h a t ,  a s  was t h e  c a s e  w i t h  t h e  o r i g i n a l  f a c i l i t i e s ,  t h e  
r e d e s i g n e d  S t a g e  I f a c i l i t i e s  s h o u l d  p r o v i d e  a d e q u a t e  c a p a c i t y  
f o r  t he  C i t y  o f  Aqaba u n t i l  s o m e t i m e  b e t w e e n  1990  a n d  2000 .  As 
q o t e d  e a r l i e r ,  t h e  r e v i s e d  t r e a t m e n t  scheme  s h o u l d  p r o v i d e  
, , q u i v a l e n t  t r e a t m e n t  s e r v i c e s  -- i n  t e r m s  o f  b o t h  q u a l i t y  and 
q u a n t i t y  -- a s  t h e  o r i g i n a l  scheme.  F i n a l l y ,  a g a i n  a s  w i t h  t h e  

, o r i g i n a l  p l a n s ,  w h e r e v e r  w a r r a n t e d  i n  t h e  r e v i s e d  p l a n s  t h e  * 

c o n s u l t a n t s  a r e  i n c l u d i n g  f a c i l i t i e s  i n  S t a g e  I p l a n s  which 
w i l l  n o t  b e  u s e d  u n t i l  f u l l  e x p a n s i o n  t o  t h e  S t a g e  I1 c a p a c i t y  
h a s  b e e n  c o m p l e t e d  b u t  which  w i l l  b e  more e c o n o m i c a l  t o  
c o n s t r u c t  now w i t h  t h e  S t a g e  I f a c i l i t i e s  t h a n  l a t e r  w i t h  t h e  
S t a g e  I1 f a c i l i t i e s .  

0 .  P r o p o s e d  P r o j e c t  
l ~ e p l a c e s  S e c t i o n  II .C, b e g i n n i n g  page  15,  a n d  Annex 8 o f  
o r i g i n a l  PP) .  

T h e  p r o p o s e d  r e v i s e d  Aqaba W a s t e w a t e r  P r o j e c t  w i l l  h a v e  
t h r e e  p r i n c i p a l  e l e m e n t s ,  a s e w a g e  c o l l e c t i o n  s y s t e m ,  a  s e w a g e  
t r e a t m e n t  p l a n t  a n d  a n  i r r i g a t i o n  s y s t e m .  F o l l o w i n g  i s  a  
d e s c r i p t i o n  o f  t h e  m a j o r  c o m p o n e n t s  o f  t h e s e  e l e m e n t s .  F i g u r e  
11, on  p a g e  7 a ,  p r o v i d e s  a  b a s i c  s c h e m a t i c  o v e r v i e w  o f  t h e  
revised p r o j e c t .  ( A  u s e f u l  compan ion  t o  F i g u r e  I1 w h i c h  w i l l  
p r o v i d e  some i d e a  o f  t h e  e l e v a t i o n s  c i t e d  i n  t h e  d i s c u s s i o n  
below i s  F i g u r e  1.8. "GENERAL MAP OF A Q A B A , I 1  f o u n d  on  p a g e  6 
o f  t h e  O r i g i n a l  P P . ) .  

8.1. T r e a t m e n t  P l a n t  

The t r e a t m e n t  p l a n t  w i l l  b e  l o c a t e d  a t  S i t e  3 ( see  
F i g ~ r e  11) i n  t h e  b r o a d ,  m o s t l y  f l a t  Wadi Araba ( w h i c h  is  p a r t  
o f  t h e  G r e a t  R i f t  d e p r e s s i o n  f o r m i n g  the J o r d a n  V a l l e y  n o r t h  o f  



t h e  Dead Sea). The t r e a t m e n t  p l a r l t  l o c a t i o n  i s  a d j a c e n t  t o  t h e  
c e a s e - f i r e  l i n e  and abou t  4 k i l o m e t r e s  f rom t h e  G u l f  o f  Aqaba 
and i t  has an average e l e v a t i o n  o f  abou t  20 metres.  

The t r e a t m e n t  p l a n t  w i l l  u t i l i z e  t h e  waste 
s t a b i l S r a t i o n  pond p rocess  t o  p r o v i d e  secondary t r e a t m e n t  o f  up 
t o  9,000 c u b i c  me t res  o f  raw sewage p c r  day. The h e a r t  o f  t h e  
t r e a t m e n t  p l a n t  w i l l  be a d u a l  s e r i e s  o f  l l f a c u l t a t i v e N  hnd 
l lmaturat ionl l  ponds wh ich  a r e  l a r g e ,  s h a l l o w  (1.5 me t res  deep) 
ponds I n  wh ich  t h e  i n c o m i n g  raw sewage w i l l  b e  s t a b i l i z e d  by 
t h e  n a t u r a l  p rocessess  o f  a l g a e  p r o d u c t i o n  b y  p h o t o s y n t h e s i s  
and b a c t e r i a l  N d i g e s t i o n n t .  A l s o  i n c l u d e d  i n  t h e  t r e a t m e n t  
p l a n t  d e s i g n  w i l l  be  ( a )  a  s e r i e s  o f  i n l e t  works; (b )  a 
r e c i r c u l a t i o n  pumping s t a t i o n  ( t o  r e c i r c u l a t e  t h e  e f f l u e n t  f rom 
t h e  end o f  t h e  f l a t u r a t i o n  ponds back t o  t h e  b e g i n n i n g  o f  t h e  
f a c u l t a t i v e  ponds when t h e  average tempera tu re  d rops  below t h e  
l e v e l  a t  wh ich  t h e  ponds can o p e r a t e  s a f e l y  o n  one "pass 
th roughm o f  sewage); ( c )  pumping f a c i l i t i e s  t o  an i r r i g a t i o n  
system b e i n g  deve loped by  t h e  M i n i s t r y  o f  A g r i c u l t u r e ;  ( d )  a n  
e f f l u e n t  d i s p o s a l  l a y .  .,, i n  wh ich  e f f l u e n t  can  be d i sposed  o f  
s a f e l y  t h r o u g h  t h e  p rocesses  o f  e v a p o r a t i o n  and ground seepage 
when i t  i s  n o t  needed f o r  i r r i g a t i o n  and an e f f l u e n t  
r e c i r c u l ~ a t i o n  ma in  d i s c h a r g i n g  b y  g r a v i t y  t o  Pump s t a t i o n  No. 6 
t o  p r o v i d e  adequate f l o w  t o  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  
sep tage I n  t h e  p r i m a r y  f o r c e  main. 

8 . 2  Sewage C o l l e c t i o n  System 

The ma jo r  components o f  t h e  r e v i s e d  sewage 
c o l l e c t i o n  system t o  be c o n s t r u c t e d  under  t h e  Aqaba Wastewater 
P r o j e c t  ( "S tage 1") a r e  t h e  f o l l o w i n g :  

a. New F o r c e  Main. An 800 mm f o r c e  main w i l l  
b e  t h e  c a r r i e r  o f  raw sewage f rom Pump S t a t i o n  ( " P S M )  No. 6 t o  
Summit Manhole (ItMHtv) 22 from where i t  w i l l  f l o w  on t o  t h e  
t r e a t m e n t  p l . a n t  by g r a v i t y  ( m a j o r  p r o j e c t  components a r e  
r e p r e s e n t e d  in schemat ic  f a s h i o n  on  F i g u r e  XI). A l l  raw sewage 
f rom a reas  t o  t h e  south-west  o f  t h e  " g r a v i t y  f l o w  d i v i d e 1 '  w i l l  
be  c o l l e c t e d  a t  PS No. 6 f o r  t r a n s m i s s i o n  t o  t h e  t r e a t m e n t  
p l a n t .  This w i l l  r e p r e s e n t  a p p r o x i m a t e l y  50% o f  t h e  t o t a l  raw 
sewage genera ted  in Aqaba. 



A second f o r c e  main w l . I . 1  be i n s t a l l e d  from 
PS No. 2 t o  MH 230 f rom where i t  w i l l  f l o w  by g r a v i t y  t o  PS No. 
6. PS No. 2 is p r e s e n t l y  t h e  c o l l e c t i o n  p o i n t  f o r  t h e  e x i s t i n g  
sewerage system. 

b. Pumping S t a t i o n s .  

-- Upgrad ing  o f  PS No. 2 t o  h a n d l e  
i n c r e a s e d  Plow by r e p l a c i n g  pumps w i t h  pumps o f  g r e a t e r  
c a p a c i t y .  

-- R e c o n s t r u c t i o n  o f  PS No. 6, e q u i p p i n g  i t  
w i t h  t h r e e  - d u t y  pumps, one -s tandby  pump and an emergency 
g e n e r a t o r .  P l a n s  i n c l u d e  an emergency o u t f a l l  p i p e l i n e  t o  
convey sewage a p r o x i m a t e l y  250 M t o  sea ( d e p t h  a p p r o x i m a t e l y  15 
MI. 

c .  O the r  Ma in  Sewers. Two t r u n k  sewers w i l l  be  
i n s t a l l e d .  ' One w i l l  f l o w  by g r a v i t y  f rom t h e  " t r u n k  s p l i t w  t o  
PS No. 6. The second w i l l  f l o w  by  g r a v i t y  t o  MH 22 and on t o  
t h e  t r e a t m e n t  p l a n t .  As can  be  seen i n  F i g u r e  11, t h e  sewerage 
needs o f  most o f  t h e  a r e a s  p l a n n e d  f o r  expans ion  w i l l  b e  met by  
t h e  second t r u n k  sewer wh ich  o p e r a t e s  b y  g r a v i t y  f l o w  t o  t h e  
t r e a t m e n t  p l a n t .  T h i s  f a c t  e f f e c t i v e l y  l i m i t s  f u t u r e  l o a d s  on  
PS No. 6 t o  p r e d i c t a b l e  l e v e l s .  

d. E f f l u e n t  R e c i r c u l a t i o n  Main. A 400 MM ma in  
w i l l  be i n s t a l l e d  from t h e  t r e a t m e n t  p l a n t  t o  p e r m i t  t h e  Plow 
by g r a v i t y  o f  e f f l u e n t  t o  PS No. 6. The e f f l u e n t  w i l l  be  
combined with t h e  raw sewage c o l l e c t e d  a t  PS No. 6 and r e t u r n e u  
t o  t h e  t r e a t m e n t  p l a n t .  The purpose o f  t h i s  r e c i r c u l a t i o n  i s  
t o  p r e v e n t  t h e  o c c u r r e n c e  o f  sep tage i n  t h e  f o r c e  ma in  d u r i n g  
l ow  l o a d  p e r i o d s ,  e.g., d u r i n g  t h e  n i g h t .  T h i s  ma in  w i l l  be  
v a l v e d  t o  p r e v e n t  t h e  p o s s i b i l i t y  o f  e f f l u e n t  d i s c h a r g e  t o  t h e  
sea. 

e. O the r  Sewers. The f u n c t i o n  o f  t h e  o t h e r  
S tage I sewers w i l l  be  t o  d e l i v e r  sewage ( b y  g r a v i t y  o r  w i t h  
t h e  h e l p  o f  PS No, 2 )  t o  PS No. 6 o r  (by  g r a v i t y  a lone )  t o  t h e  
t r u n k  t o  t h e  n o r t h - e a s t  o f  t h e  # @ g r a v i t y  f l o w  d i v i d e 1 @ .  As w i t h  
t h e  o r i g i n a l  p l a n s ,  t h e  e x i s t i n g  sewerage ne tworks  w i l l  b e  
i n c o r p o r a t e d  i n t o  t h e  p lanned  system whenever f e a s i b l e  and some 
o f  t h e  r e m e d i a l  work t o  t h e  p r e s e n t  system t o  make i t  
a c c e p t a b l e  for  i n c o r p o r a t i o n  i n  t h e  Stage I system. 



8.3 I r r i g a t i o n  S y s t e m  

B e c a u s e  t h e r e  i s  ample  open  s p a c e  a r o u n d  t h e  
p r o p o s e d  s i t e ,  t h e  d e v e l o p m e n t  o f  a n  i r r i g a t i o n  s y s t e m  t o  
d i s p o s e  o f  t h e  e f f l u e n t  i s  much less  complex  t h a n  i t  was f o r  
t h e  f o r m e r  p r o j e c t ,  wh ich  i n v o l v e d  i r r i g a t i o n  w i t h i n  t h e  C i t y  
o f  Aqaba. WSC e n t r u s t e d  t h e  r e s p o n s i b i l i t y  f o r  a n y  i r r i g a t i o n  
scheme t h a t  may b e  r e q u i r e d  t o  t h e  M i n i s t r y  o f  A g r i r u l t u r e .  
A l t h o u g h  d e t a i l s  o f  t h e  scheme a r e  n o t  y e t  a v a i l a b l e ,  i t  i s  
e x p e c t e d  t h a t  i t  w i l l  i n c l u d e ,  p r i m a r i l y ,  a t r ee  b e l t  b e t w e e n  
t h e  t r e a t m e n t  p l a n t  a n d  t h e  C i t y  o f  Aqaba. I n  S e c t i o n  5 . 1 ( g )  
o f  t h e  Loan Agreement ,  t h e  Bor rower  h a s  a g r e e d  t o  f u r n i s h  t o  
A I D  a  f i n a l  d e s i g n  r e p o r t  f o r  t h e  sewage  e f f l u e n t  i r r i g a t i o n  
s y s t e m ,  a  f i n a n c i a l  p l a n  f o r  c o n s t r u c t i o n  and o p e r a t i o n ,  and a n  
o p e r a t i n g  p l a n ,  i n c l u d i n g  a  s t a f f i n g  p l a n  o f  t h e  o r g a n i z a t i o n  
t h a t  w i l l  h a v e . u l t i m a t e  o p e r a t i n g  a u t h o r i t y .  I n  S e c t i o n  6.4 
t h e  Bor rower  c o v e n a n t s  t o  c o n t i n u e  d e v e l o p m e n t  a n d  e x p a n s i o n  o f  
t h e  i r r i g a t i o n  s y s t e m  i n  s u c h  a  manner t h a t  a l l  e f f l u e n t  
p r o d u c e d  by t h e  s e w a g s  t r e a t m e n t  p l a n t  a t  Aqaba w i l l  b e  u s e d  
f o r  i r r i g a t i o n  p u r p o s e s  i n  a  manner p o s i n g  no s i g n i f i c a n t  
h e a l t h  o r  o t h e r  h a z a r d s  t o  t h e  c i t y ' s  i n h a b i t a n t s .  B e c a u s e  
t h e  f i n a l  d e s i g n  and o p e r a t i o n  r e p o r t  o f  t h e  M i n i s t r y  o f  
A g r i c u l t u r e  on  t h e  i r r i g a t i o n  p r o j e c t  may n o t  b e  a v a i l a b l e  
b e f o r e  i n i t i a l  d i s b u r s e m e n t s  a n d  s i n c e ,  w i t h  t h e  e f f l u e n t  
s t o r a g e  l a g o o n ,  no  e f f l u e n t  w i l l  r e a c h  t h e  G u l f ,  USAID p r o p o s e s  
t o  m o d i f y  S e c t i o n  5 . 1 ( g )  b y  I m p l e m e n t a t i o n  Let ter  t o  r e q u i r e  
e v i d e n c e  t h a t  t h e  i r r i g a t i o n  s y s t e m  w i l l  b e  d e s i g n e d  a n d  
c o n s t r u c t e d  s o  t h a t  i t  w i l l  b e  i n  p l a c e  when s u f f i c i e n t  
e f f l u e n t  becomes a v a i l a b l e .  The s p e c i a l  c o v e n a n t  w i l l  r e m a i n  
i n  f o r c e .  

C .  Maior  Changes  Be tween  O r i q i n a l  & C u r r e n t  P r o j e c t  P r o p o s a l s  

F o l l o w i n g  i s  a n  e x p a n d e d  d i s c u s s i o n  o f  t h e  m a j o r  c h a n g e s  
i n v o l v e d  i n  t h e  r e v i s e d  p r o j e c t  p r o p o s a l  ( w h i c h  were f i r s t  
m e n t i o n e d  i n  S e c t i o n  I . A .  a b o v e ) .  

(1) L o c a t i o n  o f  T r e a t m e n t  P l a n t .  T h e  t r e a t m e n t  p l a n t  
h a s  b e e n  moved from S i t s  2 i n  the s t e e p - s i d e d  Wadi J u s h i y a  
a b o u t  1.5 k i l o m e t r e s  s o u t h  o f  t h e  b u i l t - u p  a r e a  o f  A q a b a ~ t o  
S i t e  3 i n  t h e  Wadi Araba  n e a r  t h e  c e a s e f i r e  l i n e  a b o u t  4 .. k i l o m e t r e s  n o r t h  o f  t h e  G u l f  o f  Aqaba ( a n d  a t  l e a s t  2 
k i l o m e t r e s  from any s i g n i f i a n t  p l a n n e d  h a b i t a t i o n ) .  T h e  Wadi 
J u s h i y a  t r e a t m e n t  p l a n t  s i t s  was a t  a b o u t  65 metres e l e v a t i o n  
w h i l e  t h e  Wadi Araba  s i t e  w i l l  b e  a t  a b o u t  2 0  metres e l e v a t i o n .  



( i i )  Method o f  T r e a t m e n t .  B e c a u s e  t h e  Wadi J u s h i y a  
s i t e  h a d  s e v e r e l y  l i m l t e d  s p a c e ,  c h o i c e  o f  t ~ e a t m e n t  method 
was n e c e s s a r i l y  a l s o  r e s t r i c t e d .  The method o r i g i n a l l y  
p r o p o s e d  - - t h e  o x i d a t i o n  d i t c h  method -- was ,  i n  f a c t ,  a b o u t  
t h e  o n l y  method p o s s i b l e  i n  Wadi J u s h i y a  b e c a u s e  i t  n e e d s  
r e l a t i v e l y  l i t t l e  s p a c e .  As t h e r e  i s  a  g r e a t  d e a l  o f  a v a i l a b l e  
s p a c e  a t  t h e  p r o p o s e d  Wadi Araba s i t e ,  t h e r e  i s  a n  a l m o s t  
u n r e s t r i c t e d  c h o i c e  o f  t r e a t m e n t  m e t h o d s .  The  c o n s u l t a n t s  h a v e  
c h o s e n  t h e  w a s t e  s t a b i l i z a t i o n  pond method b e c a u s e  w h i l e  
r e q u i r i n g  a  g r e a t  d e a l  o f  s p a c e  t h i s  method i s  h i g h l y  e f f e c t i v e  
a n d  c o m p a r a t i v e l y  i n e x p e n s i v e  w i t h  r e g a r d  t o  b o t h  i n i t i a l  
c a p i t a l  c o s t  a n d  a n n u a l  o p e r a t i n g  c o s t s  ( s e e  S e c t i o n  1II.D 
b e l o w )  

(iii) E f f l u e n t  I r r i g a t i o n  S y s t e m .  V i r t u a l l y  any o t h e r  
l o c a l e  ( e x c e ~ t  t h e  c u r r e n t l v  o r o ~ o s e d  S i t e  3 )  i n  o r  a r o u n d  
Aqaba which was s u i t a b l e  f o i  c o n s i d e r a t i o n  a s  a  p o s s i b l e  s i t e  
f o r  t h e  sewage  t r e a t m e n t  p l a n t  would r e q u i r e  some s o r t  o f  
i r r i g a t i o n  system t o  o b v i a t e  t h e  n e e d  t o  d i s p o s e  o f  t h e  s e w a g e  
e f f l u e n t  i n  t h e  G u l f .  (As n o t e d  i n  t h e  o r i g i n a l  PP, a v o i d a n c e  
o f  any  d i s p o s a l  o f  s e w a g e  e f f l u e n t  i n  t h e  G u l f  i s  a  ' p r i m a r y  
o b j e c t i v e  o f  t h e  Government  o f  J o r d a n  a n d  o f  Aqaba o f f i c i a l s  
a n d  r e s i d e n t s  -- s e e  d i s c u s s i o n  i n  S e c t i o n  1II.A b e g i n n i n g  on 
page  2 1 ) .  u t i l i z a t i o n  o ?  t h e  Wadi Araba s i t e ,  h o w e v e r ,  c o u l d  
make i t  p o s s i b l e  t o  e l i m i n a t e  t h e  r e q u i r e m e n t  f o r  a n  e f f l u e n t  
i r r i g a t i o n  system b e c a u s e  t h e  s e w a g e  p l a n t  e f f l u e n t  c a n  b e  
d i s p o s e d  o f  s a f e l y  t h r o u g h  e v a p o r a t i o n  a n d  s e e p a g e  f rom a 
r e l a t i v e l y  s i m p l y  c o n s t r u c t e d  I t e f f l u e n t  d i s p o s a l  l a g o o n n .  The 
C o n s u l t a n t s  h a v e ,  i n  f a c t ,  recommended t h i s  method o f  e f f l u e n t  
d i s p o s a l .  WSC, h o w e v e r ,  f e e l s  t h a t ,  g i v e n  t h e  w a t e r  s h o r t a g e  
i n  t h e  Aqaba r e g i o n ,  t h e  e f f l u e n t  s h o u l d  b e  u s e d  f o r  
i r r i g a t i o n .  1.t h a s  a s k e d  t h e  M i n i s t r y  o f  A g r i c u l t u r e  t o  
d e v e l o p  a scheme f o r  i t s  u s e .  T h u s ,  t h e  d i f f e r e n c e  b e t w e e n  t h e  
o r i g i n a l  a n d  t h e  c u r r e n t  p r o j e c t  p r o p o s a l  i s  t h a t  t h e  o r i g i n a l  
p r o p o s a l  was a n  e l a b o r a t e  o n e  t o  i r r i g a t e  o r n a m e n t a l  g r e e n e r y  
w i t h i n  t h e  c i t y  w h e r e a s  t h e  c u r r e n t  p r o p o s a l  i s  a  much s i m p l e r  
o n e  t o  grow t r c e s  i n  a n  o p e n  d e s e r t  a n d  t o  p r o v i d e  w a t e r  f o r  
c o m m e r c i a l  f a r m i n g .  The e f f l u e n t  d i s p o s a l  l a g o o n  w i l l  be 
r e t a i n e d  t o  s t o r e  w a t e r  when i r r i g a t i o n  demand i s  low o r  when 
the re  i s  a n  e l e c t r i c a l  f a i l u r e .  S l u d g e  b u i l d s  up  i n  t h e  
f a c u l t a t i v e  p c n d s  g r a d u a l l y  a n d  n e e d s  t o  removed o n l y  o n c e  
e v e r y  t e n  y e a r s  o r  s o .  T h i s  s l u d g e  i s  s t a b l e  a n d  c a n  b e  u s e d  
f o r  a g r i c u l t u r a l  p u r p o s e s .  



( i v )  Sewa e C o l l e c t i o n  Sys tem.  With t h e  s e l e c t i o n  o f  
t h e  p r o p o s e d  Wa --TI=-- A r a b a  s i t e  i n s t e a d  o f  t h a t  a t  Wadi J u s h i y a ,  
t h e  main s e w e r s  o f  t h e  sewage  c o l l e c t i o n  system hed t o  b e  
r e d e s i g n e d  t o ,  i n  e f f e c t ,  I t r e v e r s e  t h e  f l o w w  o f  c o l l e c t e d  
sewage  from s o u t h  t o  n o r t h w e s t .  On t h e  o n e  h a n d ,  t h e  d i s t a n c e  
t o  the Wadi A r a b a  s i t e  f rom m a j o r  i n h a b i t e d  and  c o m m e r c i a l  
i n d u s t r i a l  a r e a s  o f  Aqaba i s  g r e a t e r  t h a n  t h a t  t o  Wadi J u s h i y a ,  
s o  t h e  r e v i s e d  p r o j e c t  w i l l  r e q u i r e  s i g n i f i c a n t l y  g r e a t e r  
a m o u n t s  o f  sewel ,  p i p e  a n d  c i v i l  works  f o r  i t s  c o l l e c t i o n  
s y s t e m .  On t h e  o t h e r  h a n d ,  a s  d i s c u s s e d  e a r l i e r ,  w h i l e  f o r  t h e  
Wadi J u s h i y a  s i t e  a l l  raw sewage  had t o  b e  pumped a g a i n s t  a  
s t a t i c  h e a d  o f  65 m e t r e s ,  f o r  t h e  Wadi Araba  s i t e  r o u g h l y  h a l f  
t h e  raw sewage w i l l  f l o w  by g r a v i t y  t o  the t r e a t m e n t  p l a n t .  
F u r t h e r m o r e ,  t h e  h a l f  which  w i l l  n o t  f l o w  b y  g r a v i t y  w i l l  o n l y  
h a v e  t o  be pumped a g a i n s t  a  h e a d  less  t h a n  h a l f  a s  g r e a t  a s  
t h a t  f o r  Wadi J u s h i y a  -- 27  m e t r e s  a s  a g a i n s t  65 m e t r e s .  T h u s ,  
o v e r  t h e  l o n g  r u n ,  t h e  amount  o f  e n e r g y  s a v e d  i n  r u n n i n g  t h e  
Wadi Araba  c o l l e c t i o n  s y s t e m  i n s t e a d  o f  t h a t  f o r  Wadi J u s h i y a  
w i l l  b e  l a r g e .  

0.  C o m p a r i s o n  o f  Wadi Araba  a n d  Wadi J u s h i y a  A l t e r n a t i v e s  

The l a s t  t a b l e  i n  t h e  c o n s u l t a n t s 1   discussion P a p e r  on 
L o c a t i o n  o f  T r e a t m e n t  Worksv (Annex M )  p r o v i d e s  a  f a i r l y  
c o n c i s e  c o m p a r i s o n  o f  t h e  a d v a n t a g e s  and  d i s a d v a n t a g e s  o f  
c h o o s i n g  Wadi Araba  o r  Wadi J u s h i y a  f o r  a  t r e a t m e n t  p l a n t  s:te 
For  the Aqaba W a s t e w a t e r  p r o j e c t . .  T h i s  i s  a  v e r y  u s e f u l  
summary o f  t h e  v a r i o u s  f a c t o r s  i n v o l v e d  i n  t h e  c o n s u l t a n t s 1  
recommenda t ion  t o  move t h e  s i t e  t o  Wa.di Araba  a n d  a c c o r d i n g + l y  
i s  r e p r o d u c e d  here ( i n  s l i g h t l y  a l t e r e d  f o r m )  f o r  r e a d y  
r e f e r e n c e .  

Wadi J u s h i y a  
Wadi A r a b a  ( " N o r t h e r n  S i t e w  o r  
" S i t e  3")  

Minimum l e n g t h  o f  sewers. Long a n d  c o n s e q u e n t l y  e x p e n s i v e  
main  c o l l e c t o r  sewer. (May b e  
u s e f u l  i n  f u t u r e  i f  Wadi Araba  
d e v e l o p e d  f o r  r e s i d e n c e s  o r  
c o m m e r c e / i n d u s t r y  . ) 

A l l  raw s e w a g e  g r a v i t a t e s  50% o f  r aw s e w a g e  w i l l  g r a v i t a t e  
t o  s e a  l e v e l  a n d  m u s t  b e  t o  t r e a t m e n t  p l a n t ,  Remain ing  
pumped t o  t r e a t m e n t  p l a n t  50% mus t  be pumped f rom s e a  l e v e l  
a t  e l e v a t i o n  o f  65 metres. t o  e l e v a t i o n  o f  o n l y  27 meters. 



C o n s t r i c t e d  s i t e ,  l i m i t i n g  L a r g e  open  s i t e  w i t h  v i r t u a l l y  
t y p e  o f  t r e a t m e n t  u n r e s t r i c t e d  c h o i c e  o f  t r e a t m e n t  
a v a i l a b l e .  method.  

E x p e n s i v e  embankments V i r t u a l l y  n o  o f f - s i t e  c o n s t r u c -  
a n d  e a r t h  train in^ t i o n  work r e q u i r e d ;  v i r t u a l l y  
c o n s t r u c t  i o n  requ!.red; u n l i m i t e d  room f o r  e x p a n s i o n .  
l i m i t e d  room f o r  e x p a n s i o n .  

Only  p o s s i b l e  t r e a t m e n t  Abundant  s p a c e  a l l o w s  u t i l i z a t i o n  
method r e q u i r e s  h i g h  p r o p o r -  o f  w a s t e  s t a b i l i z a t i o n  pond 
t i o n  o f  E & M e q u i p m e n t  w i t h  t r e a t m e n t  method w h i c h  u t i l i z e s  
r e l a t i v e l y  h i g h  o p e r a t i o n  a n d  r e l a t i v e l y  s i m p l e  E & M e q u i p m e n t  
m a i n t e n a n c e  c o s t s  w i t h  low 0 & M c o s t s .  

Good e f f l u e n t  f o r  i r r i g a t i a n .  Good e f f l u e n t  f o r  i r r i g a t i o n .  

E f f l u e n t  must  b e  u t i l i z e d  E f f l u e n t  n e e d  n o t  be  u t i l i z e d  f o r  
i n  i r r i g a t i o n  system; a l l  i r r i g a t i o n ;  some l o s s  o f  e f f l u e n t  
e f f l u e n t  a v a i l a b l e  f o r  t h r o u g h  s e e p a g e  a n d  e v a p o r a t i o n .  
i r r i g a t i o n .  

S i t e  i s  a l s a  u s e d  f o r  s o l i d  Open s i t e  w i t h  p o s s i b l e  o d o r  
w a s t e  d i s p o s a l  a n d  h a s  p rob lem i n  t h e  a r e a  o f  t r e a t m e n t  
a c c o m p a n y i n g  u n p l e a s a n t  p l a n t ,  b u t  r i s k  o f  n u i s a n c e  i n  
o d o r  a n d  f l y  n u i s a n c e ;  Aqaba c o n s i d e r e d  v e r y  s l i g h t  
however ,  a l l  e n v i r o n m e n t a l  d e s p i t e  f a c t  t h a t  p l a n t  i s  upwind 
p o l l u t i o n  c o n t a i n e d  w i t h i n  (many waste s t a b i l i z a t i o n  p l a n t s  
Wadi o p n r a t e  i n  s i m i l a r  e n v i r o n m e n t s  

w i t h  no  o d o r  p r o b l e m s ) .  

Emergency d i s p o s a l  o f  No n e e d  f o r  e m e r g e n c y  d i s p o s a l  o f  
e f f l u e n t  i n t o  G u l f .  z f f l u e n t .  

Emergency pumping s t a t i o n  Emergency pumping s t a t i o n  o u t -  
o u t  f a l l  t o  G u l f .  f a l l  t o  G u l f .  

W a s t e w a t e r  p r o j e c t  c o m p l e t e d  W a s t e w a t e r  p r o j e c t  c o m p l e t e d  
7 m o n t h s  t o  o n e  y e a r  s o o n e r .  7 months  t o  on,e y e a r  l a t e r .  



Much h i g h e r  power c o s t s .  Much l ower  power c o s t s .  

H i g h e r  maintenance c a s t s  Lower ma in tenance c o s t s .  

E.  P r o j e c t  Cos ts  & F i n a n c i n g  

C o n s t r u c t i o n  Cos t  E s t i m a t e s  

T o t a l  e s t i m a t e d  c o s t s  o f  c o n s t r u c t i o n  o f  t h e  
r e v i s e d  Aqaba Wastewater P r o j e c t  f a c i l i t i e s  a r e  U.S. $15.5 
m i l l i o n  e q u i v a l e n t .  Tab le  1 I . A .  g i v e s  t h e  breakdown by 
component and f o r e i g n  exchange and l o c a l  s s t i m a t e d  c o s t s  a t  
October  1980 p r i c e s .  Tab le  1 I .B .  g i v e s  a  compar ison  o f  t h e  
c o s t s  o f  t h e  o r i g i n a l  and r e v i s e d  p r o j e c t .  The o r i g i n a l ,  wh i ch  
was e s t i m a t e d  i n  June 1979 d o l l a r s ,  has been i n f l a t e d  t o '  
October  1980 d o l l a r s  t o  p e r m i t  comparison. As may be  seen, t h e  
c o n s t r u c t i o n  c o s t s  a r e  o n l y  a b o u t  U.S. $485,000 more f o r  t h e  
r e v i s e d  p r o j e c t  (U.S. $ 14.138 m i l l i o n )  t h a n  t h e  o r i g i n a l  
p r o j e c t  (U.S. $13.654 m i l l i o n ) .  The c o s t  i n c r e a s e  r e s u l t s  f rom 
t h ~  need f o r  a  l o n g e r  t o t a l  sewer system. USAID b e l i e v e s  t h a t  
t h e  r e v i s e d  p r o j e c t  e s t i m a t e s  a r e  c a u t i o u s l y  c o n s e r v a t i v e .  

I t  s h o u l d  be  n o t e d  t h t  t h e  C o n s u l t a n t s  e s t i m a t e s  
f o r  l i n e  i t e m  7 o f  Tab le  1 I . A .  d i f f e r  from t h o s e  presented .  
The C o n s u l t a n t  has e s t i m a t e d  f o r e i g n  exchange c o s t s  a t  U . S .  
$7 .598  m i l l i o n  and l o c a l  c u r r e n c y  a t  U.S. $ 6.533 m i l l i o n .  The 
C o n s u l t a n t  has assumed t h e  maximum usage o f  i m p o r t e d  m a t e r i a l s ,  

, 

e . g . ,  v i t r i f i e d  c l a y  p i p e ,  w h i l e  USAID has assumed g r e a t e r  . . .  
usage o f  l o c a l l y  a v a i l a b l e  m a t e r i a l s  based upon o u r  p r e v i o u s  
expe r iences .  

2 .  F i n a n c i n g  P l a n  

C a p i t a l  Cos ts  

The proposed Government and A I D  
c o n t r i b u t i o n s  t o  t h e  p r o j e c t  c o s t s  a r e  a l s o  s e t  o u t  i n  Tab le  
1 I . A .  The AID Loan may be  used t o  pay f o r  a l l  f o r e i g n  exchange 
c o s t s  o f  t h e  p r o j e c t  e x c e p t  t h e  f o r e i g n ' e x c h a n g e  component o f  
t h e  c o n s u l t a n t s '  c o n t r a c t .  F o r e i g n  exchange c o s t s  n o t  f i nanced  
f rom t h e  l o a n  w i l l  be f i n a n c e d  by t h e  Government. 



Under t h e  terms o f  t h e  o r i g i n a l  l o a n  
agreement,  t h e  Government has r e l o a n e d  t h e  amount o f  t h e  AID 
Loan t o  t h e  i m p l e m e n t i n g  agency, t h e  Water Supply C o r p o r a t i o n ,  
f o r  c o n s t r u c t i n g  t h e  p r o j e c t .  The e a r l i e r  USAID u n d e r s t a n d i n g  
was t h a t  t h e  s t a n d a r d  terms f o r  such r e l o a n s  were 20 y e a r s  For 
repayment ,  5 -year  g race  p e r i o d  and 6% annua l  i n t e r e s t  on  t h e  
u n p a i d  b a l a n c e  o f  c a p i t a l .  The a c t u a l  terms o f  t h e  r e l o a n  
agreement a r e  c o n s i d e r a b l y  d i f f e r e n t ,  however; 37  y e a r s  f o r  
repayment, 6 1/2 yea r  grace p e r i o d  and 8% annua l  i n t e r e s t  ( w i t h  
t h e  spread between t h e  r e l o a n  agreement 's  i n t e r e s t  r a t e  o f  8% 
and t h e  AID Loan ' s  r a t e  o f  2% t o  be d e p o s i t e d  i n  a  s p e c i a l  
accoun t  by t h e  N a t i o n a l  P l a n n i n g  C o u n c i l  (NPC) t o  be  used " t o  
f i n a n c e  o t h e r  wa te r  p r o j e c t s  agreed upon b y  t h e  NPC and WSCw) .  

The Loan agreement has t h e  s t a n d a r d  A I D  
r e q u i r e m e n t  c o m m i t t i n g  t h e  Government t o  p r o v i d e  a l l  f i n a n c i n g  
r e q u i r e d  by t h e  P r o j e c t  n o t  a v a i l a b l e  f rom o t h e r  sou rces  ( i n  
t h e  case, o n l y  t h e  AID Loan).  

b. Annual  Cos ts  F i n a n c i n q  

There i s  no a p p r e c i a b l e  change from t h e  
s e c t i o n  i r ~  t h e  PP c o n c e r n i n g  t h e  f i n a n c i n g  o f  a n n u a l  c o s t s .  I t :  
can  be no ted ,  however,  t h a t  t h e  a c t u a l  r e l o a n  agreement 
f i n a n c i n g  te rms r e p r e s e n t  an i n i t i a l  s l i g h t  i n c r e a s e  i n  a n n u a l  
f i n a n c i n g  c o s t s ,  b u t  t h a t  t h i s  c o s t  w i l l  d e c l i n e  and d rop  be low  
t h e  o r i g i n a l l y  p r o j e c t e d  c o s t s  a f t e r  a p p r o x i m a t e l y  e l e v e n  yea rs .  

I n  add l i , ion ,  t h e  o p e r a t i n g  c o s t s  themse lves  - p a r t i c u l a r l y  f o r  energy - a r e  expec ted  t o  be  s i g n i f i c a n t l y  
l o w e r  under  t h e  proposed p r o j e c t .  These l o w e r  c o s t s  w i l l  t e n d  
t o  l i g h t e n  t h e  o v e r a l l  f i n a n c i a l  l o a d  on  Aqaba r e s i d e n t s  f o r  
wastewater  s e r v i c e s  and w i l l  a l l o w  t h e  imp lemen t ing  agency t o  
c o n s i d e r  f i n a n c i n g  a t  l e a s t  p a r t  o f  t h e  "on-going developmentw 
program f rom c u r r e n t  revenues. T h i s  s u b j e c t  i s  d i s c u s s e d  i n  
g r e a t e r  d e t a i l  i n  t h e  f i n a n c i a l  a n a l y s i s  s e c t i o n  be low (See 
S e c t i o n  111.0.). 



TABLE 1I.A 

ESTIMATED REVISED PROJECT CONSTRUCTION COSTS 
AND PROPOSED FINANCING 

Costs - 
Main Sewers and Pumping 
S ta t ions  

A. ( C i v i l  Works) 
B. (Pipe Supply) 
C .  (Pumps & Accesories;  

E l e c t r i c a l  G 
Mechanical) 

Treatment P lan t  

A. ( C i v i l  Works) 
B. ( E l e c t r i c a l  E 

, Mechanical ) 

Eff luent  Disposal Lagoon 

I r r i g a t i o n  F a c i l i t i e s  

Expected Bid P r i c e s  

Contingency (10% 

Estimated Pro j e c t  
F a c i l i t i e s  To ta l  

Consultant Supervision 

Estimated Direct Proj  e c t  
Cost 

10. I n t e r e s t  During 
Construct ion 

11. Estimated Tota l  P ro j ec t  
Costs 

B, Financina 

A I D  

GOJ 

TOTAL 

( ~ e r c  e n t  - 
LC ' Tota ls  ages) 

1/ In  Mil l ions of U.S. Dol la rs  converted a t  t h e  rate Jordan - 
Dinar 1.0=$3.34 ($1.0 = J D  0.300) 



TABLE 11. B 

COMPARISON OF O R I G I N A L  AND 
REVISED PROJECT COSTS 

( $  000) 

1. Main Sewers and Pumping 
S t a t i o n s  

2 .  Treatment P l an t  

3 .  E f f l u e n t  Disposal  Lagoon 

4. I m i g a t i o n  F a c i l i t i e s  

S u b t o t a l  

5. Contingency (10%) 

S u b t o t a l  

6 .  Consul tant  Supervis ion 

O r i g i n a l  O r i g i n a l  Revised 
Pro j ec t  F r o j e c t  Pro j e c t  
(6/79 d o l l a r s  - 1 . (10/80 - dol la r&/  (10080 d o l l a m )  

7. I n t e r e s t  dur ing  cunstruc-  
t ion  427 497 705 

PROJECT TOTAL 12,680 14,749 15,479 

1/ I n f l a t e d  a t  12% annua l  r a t e  - 



I R E V I S E D  P R O J E C T  ANALYSIS 

A .  T e c h n i c a l  F e a s i b i l i t y  ( R e p l a c e s  o r  s u p p l e m e n t s  S e c t i o n  
II1.A b e g i n n i n g  on Page 21  o f  o r i g i n a l  PP) .  

T h e  r e v i s e d  p r o j e c t  p r o p o s a l  r e p r e s e n t s  a  t e c h n i c a l l y  
scund  s o l u t i o n  t o  the p-oblems o f  was t ewa te r  c o l l e c t i o n  and 
t r e a t m e n t  a t  Aqaba. I t  i s ,  i f  a n y t h i n g ,  more sound  t e c h n i c a l l y  
t h a n  t h e  p r e v i o u s  p r o p o s a l  b e c a u s e  o f  t h e  reduced  amount o f  E 
and M equipment  employed i n  t h e  c o l l e c t i o n  system and  i n  t h e  
w a s t e  s t a b i l i z a t i o n  ponds method o f  t r e a t m e n t  and t h e  l e s s e r  
s o p h i s t i c a t i o n  o f  t h a t  which i s  employed. These r e d u c e d  E & M 
r e q u i r e m e n t s  r e s u l t  i n  a  need f o r  fewer t e c h n i c a l l y  s k i l l e d  
p e r s o n n e l  t o  o p e r a t e  t h e  sys t em.  The w a s t e  s t a b i l i z a t i o n  ponds  
method o f  t r e a t m e n t  i t s e l f  i s  i d e a l l y  su i t ed  t o  the  c o n d i t i o n s  
o f  the  r e v i s e d  t r e a t m e n t  p l a n t  s i t e ,  i . e . ,  l a r g e  amounts  o f  
a v a i l a b l e  s p a c e ,  few c l o u d y  d a y s  and h i g h  a v e r a g e  ambien t  
t e m p e r a t u r e s .  

Given t h e  l i m i t e d  p o s s i b i l i t i e s  f o r  d i s p e r s i o n  o f  
e f f l u e n t ,  and p a r t i c u l a r l y  t h e  a b s e n c e  o f  any p o s s i b i l i t y  f o r  
s a f e  d i s p e r s i o n  i n  a  w a t e r  body ,  t h e  c a s e  f o r  p r o v i s i o n  o f  
s e c ~ n d a r y  t r e a t m e n t  i s  s t i l l  v a l i d  ( s e e  P. 22 o f  o r i g i n a l  P P ) .  
( T h e  e n v i r o n m e n t a l  a n a l y s i s  below - s e e  S e c t i o n  I I I . E . 2  
d i s c u s s e s  t h e  i s s u e  o f  e f f l u e n t  d i s p o s a l  f o r  t h e  p r e s e n t  scheme 
i n  more d e t a i l . )  

8. A d m i n i s t r a f i v e  A n a l y s i s  (Supp lemen t s  S e c t i o n  111.0. on 
page 2 4  o f  o r i g i n a l  PPJ'. 

The a d m i n i s t r a t i v e  bu rden  t o  WSC h a s  been  l i g h t e n e d  
s i g n i f i c a n t l y  by two a s p e c t s  o f  t h e  r e v i s e d  p r o j e c t :  ( a )  t h e  
r e d u c t i o n  and s i m p l i f i c a t i o n  o f  the E & M equipment  and ( b )  t h e  
e x p e c t a t i o n  t h a t  e f f l u e n t  d i s p o s a l  w i l l  p r i m a r i l y  be t h e  
r e s p o n s i b i l i t y  o f  o t h e r s .  

The d e c r e a s e  i n  t h e  p e r s o n n e l  r e q u i r e m e n t s  f o r  t h e  
r e v i s e d  t r e a t m e n t  p l a n t  a r e  r e f l e c t e d  i n  t h e  r e v i s e d  
recommended s t a f f  o z g a n i z a t i o n  c h a r t  ( F i g u r e  111). As c a n  b e  
s e e n ,  t h e  p r o v i s i o n  f o r  a  s e p a r a t e  chemica l  s e c t i o n  f o r  t h e  
t r e a t m e n t  p l a n t  h a s  been  e l i m i n a t e d  w i t h  r e s p o n s i b i l i t y  f o r  t h e  
l i m i t e d  chemica l  a n a l y s i s  r e q u i r e d  f o r  t h e  c u r r e n t l y  proposed  
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p l a n t  d e v o l v i n g  on t h e  p l a n t  manager (compare w i t h  F i g u r e  - III.A., Page 27 o f  o r i g i n a l  P P ) .  S i m i l a r l y ,  t h e  number o f  
m a c h i n i s t s  h a s  been r educed .  While t h e  number a f  o p e r a t o r s  h a s  
been  i n c r e a s e d ,  their  r e q u i r e d  l e v e l  o f  t r a i n i n g  is  r e d u c e d ,  
The  p e r s o n n e l  r e q u i r e m e n t s  f o r  t h e  s e w e r s  remain  unchanged. 

.i 
Overa l l . ,  t h e  effect:  is a  modest; r e d u c t i o n  i n  t h e  number o f  
p e r s o n n e l  r e q u i r c d  and a  g r e a t e r  r e d u c t i o n  i n  t h e  
q u a l i f i c a t i o n s  o f  t h o s e  who a r e  r e q u i r e d .  

The pe r fo rmance  o f  t h e  WSC i n  a d m i n i s t e r i n g  t h e  P r o j e c t  
t o  d a t e  h a s  been good,  c o n s i d e r i n g  the c o n s t r a i n t s  on  the 
o r g a n i z a t i o n  discussed i n  t h e  o r i g i n a l  PP.  CP s u b m i s s i o n s  f o r  
t h e  o r i g i n a l  PP have  been  s a t i s f a c t o r y  w i t h  t h e  e x c e p t i o n  o f  
t h a t  f o r  t h e  e f f l u e n t  i r r i g a t i o n  sys tem.  P r e p a r a t i o n  o f  t h e  
b i d  documents  a n d ,  c o n s e q u e n t l y ,  t h e  e n t i r e  b i d d i n g  p r o c e s s  i s  
b e h i n d  the o r i g i n a l l y  p l a n n e d  s c h e d u l e  b e c a u s e  o f  t h e  change i n  
t h e  l o c a t i o n  o f  t h e  t r e a t m e n t  p l a n t  and method o f  t r e a t m e n t .  
F o r  i t s  t r a i n i n g  program,  the WSC, ( which h a s  been a s s i g n e d  
r e s p o n s i b i l i t y  f o r  o v e r s e e i n g  t h e  p r o j e c t  t h rough  t h e  
c o n s t r u c t i o n  s t a g e  and  f o r  d e v e l o p i n g  and imp lemen t ing  a 
t r a i n i n g  program f o r  p r o j e c t  p e r s o n n e l  when r e q u i r e d , )  h a s  
d e v e l o p e d  a  c o n c e p t  o f  a  c o r e  o f  h i g h l y  q u a l i f i e d  t e c h n i c i a n s  
( t h e  l a t t e r  w i l l  b e  supp lemen ted  b y  equipment  s u p p l i e r s 1  
t r a i n i n g  programs a s  a p p r o p r i a t e ) .  In t h e  mear~t ime,  t h e  NPC i s  
d e v e l o p i n g  a  n a t i o n a l  t r a i n i n g  program which i s  c o n c e i v e d  a s  
b e i n g  a b l e  t o  s u p p l y  a p p r o p r i a t e  t r a i n i n g  r e q u i r e d  by 
t e c h n i c i a n s  i n  a l l  f a c e t s  o f  w a t e r  s e c t o r  o p e r a t i o n s  i n  the 
c o u n t r y .  Thus,  ba sed  on the WSC9s pe r fo rmance  t o  d a t e  and t h e  
i n c r e a s i n g  awarenes s  among h i g h - l e v e l  GO.] o f f i c i a l s  o f  t h e  
r a p i d l y  growing r e q u i r e m e n t s  f o r  t e c h n i c a l  p e r s o n n e l  i n  t h e  
w a t e r  s e c t o r ,  USAID b e l i e v e s  t h a t  o v e r a l l  c h a n c e s  f o r  
s a t i s f a c t o r y  a d m i n i s t r a t i o n  o f  the proposed  P r o j e c t  a r e ,  i f  
a n y t h i n g ,  improved over  those e s t i m a t e d  a t  t h e  time o f  t h e  
o r i g i n a l  a n a l y s i s .  F u r t h e r  grounds f o r  op t imism can  be found 
i n  t h e  f a c t  t h t  i t  was the WSC i t s e l f  which r a i s e d  the q u e s t i o n  
o f  re -examining  the d e c i s i o n  on t h e  t r e a t m e n t  p l a n t  s i t e ,  and 
o n c e  WSC management was c o n v i n c e d  t h a t  t h e  s i t e  s h o u l d  be 
changed ,  n e c e s s a r y  603 a p p r o v a l  was o b t a i n e d .  

C .  Economic A n a l y s i s  (Supp lemen t s  S e c t i o n  1 I I . C .  b e g i n n i n g  
on page  28 o f  o r i g i n a l  PP.)  

The b a s i c  c o n c l u s i o n  r e m a i n s  unchanged t h a t  a r i g o r o u s  
economic e v a l u a t i o n  o f  t h e  p r o j e c t  i s  n o t  p o s s i b l e  because  o f  



t h e  i n a b i l i t y  t o  q u a n t i f y  b e n e f i t s .  I t  can b c  n o t e d ,  howavar,  
t h a t  w h i l e  no a c t u a l  b o n e f i t / c o s t  r a t i o  can ho cornputad, t h o  
economic a t t r a c t i v e n e s s  o f  t h e  p r o j e c t  has been onhanced 
because o f  t h e  f a c t  t h a t  t h e  ( u n c a l c u l a b l e )  b o n e f i t s  rornain t h a  
same w h i l e  t h e  c o s t  has been reduced by v i r t u o  a f  t h e  docraased 
o p e r a t i n g  c o s t s  o f  t h e  r e v i s e d  P r o j e c t .  

The p r e v l o u s  P r o j e c t  r e p r e s e n t e d  t h e  l ~ a s t - c o s t  s o l u t i u n  
t o  t h e  p rob lem o f  p r o v i d i n g  s a n i t a r y  s e r v i c e s  i n  Aqaba, g i v a n  
t h e  l i m i t i n g  c o n s t r a i n t s  on t r e a t m e n t  p l a n t  l o c a t i o n .  Tho 
r e v i s e d  P r o j e c t  now u n d o u b t e d l y  r e p r e s e n t s  t h e  s i n g l e  
l e a s t - c o s t  s o l u t i o n  f o r  p r o v i d i n g  Aqaba w i t h  s a n l t a r y  s e r v i c e s  
o f  t h e  q u a l i t y  and magni tude d e s i r e d .  

0. F i n a n c i a l  A n a l y s i s  (Supplements S e c t i o n  I I . D . l . ,  
6 e g i n n i n g  o f  o r i g i n a l  PP) 

1. Genera l  

As n o t e d  e a r l i e r ,  t h e r e  have two s i g n i f i c a n t  
p o s i t i v e  e f f e c t s  on  t h e  f i n a n c i a l  s i t u a t i o n  f a c i n g  Aqaba as a  
r e s u l t  o f  t h e  r e v i s i o n  o f  P r o j e c t :  ( a )  annua l  p r o j e c t  c o s t s  
have been reduced c o n s i d e r a b l y  by t h e  s p e c i f i c a t i o n  o f  a  l e s s  
expens i ve  scheme f o r  c o l l e c t i o n  and t r e a t m e n t  o f  sewage 
and (b) t h e  ex tended repayment te rms p r o v i d e d  i n  t h e  r e l e n d i n g  
agreement f o r  t h e  A I D  w i l l  l e a d  t o  l i g h t e n e d  a n n u a l  f i n a n c i a l  
c o s t s .  

The b a s i c  e f f e c t  o f  t h e  a l t e r e d  r e l e n d i n g  te rms i s  
f a v o r a b l e  even though t h e  i n c r e a s e d  i n t e r e s t  r a t e  ( f r o m  6% t o  
8 % )  w i l l  p r o p o r t i o n a t e l y  i n c r e a s e  t h e  c o s t s  o f  i n t e r e s t  d u r i n g  
c o n s t r u c t i o n .  The i n c r e a s e  i n  such i n t e r e s t  c o s t s  i s  
r e l a t i v e l y  i n  s i g n i f i c a n t .  On t h e  o t h e r  hand, t h e  ex tended 
repayment p e r i o d  ( f r o m  20 t o  37 y e a r s )  and g race  p e r i o d  ( f r o m  5 
t o  6 . 5  y e a r s )  make t h e  annua l  f i n a n c i a l  c o s t s  o f  any g i v e n  
i n v e s t m e n t  abou t  86% o f  t hose  i n c u r r e d  under  t h e  p r e v i o u s  terms.  

The approx ima te  r e s u l t a n t  o f  t h e  c o m b i n a t i o n  o f  
t h e  above two e f f e c t s  i s  t h a t  a n n u a l  f i n a n c i a l  c o s t s  t o  t h e  
c i t y  o f  Aqaba f o r  wastewater  c o l l e c t i o n  and t r e a t m e n t  s e r v i c e s  
under  t h e  r e v i s e d  P r o j e c t  w i l l  be abou t  75% o f  annua l  c o s t s  
a n t i c i p a t e d  under  t h e  o r i g i n a l  p r o p o s a l .  



The t o t a l  e f f e c t  o b v i o u s l y  i s  a  s i g n i f i c a n t  
r f j d u c t l o n  i n  t he  f i n a n c i a l  b u r d e n  f o r  w a s t e w a t l 3 r  s e r v i c e s ,  t h e  
" s a v i n g 1 I  f rom w h i c h  e i t h e r  c a n  b e  p a s s e d  o n  d i r e c t l y  t o  A q a b a l s  
r e s i d e n t s  i n  t h e  form o f  l o w e r  t a r i f f s  o r  c a n  b e  u s e d  t o  
f i n a n c e  a t  l e a s t  p a r t  o f  t h e  " o n - g o i n g  d e v e l o p m a n t 1 I  p r o g r a m  
f r o m  c u r r e n t  r o v e n u e s  ( s e e  S e c t i o n  1 S . D  o f  o r i g i n a l  P r o J e c t  
P a p e r ) .  

2 .  Repaymen t  P r o s p e c t s  

The a n a l y s i s  o f  r e p a y m e n t  p r o s p e c t s  r e m a i n s  
e s s e n t i a l l y  u n c h a n g e d  f r o m  t h a t  i n  t h e  o r i g i n a l  P r o j e c t  P a p e r  
( P a g e  3 4 ) .  

E .  E n v i r o n m e n t a l  A n a l y s i s  ( S u p p l e m e n t s  S e c t i o n  XII.F,, 
b e g i n n i n g  o n  p a g e  38 o f  o r i g i n a l  P P ) .  

G e n e r a l  -- 
T h e  p r o p o s e d  r e v i s e d  p r o j e c t  h a s  some a s p e c t s  

w h i c h  w i l l  i n c r e a s e ,  a n d  o t h e r s  w h i c h  w i l l  d e c r e a s e ,  t h e  
c h a n c e s  o f  e n v i r c n m e n t a l  p o l l u t i o n  i n  Aqaba .  The p r o p a s e d  
p r o j e c t  w i l l  i n c r e a s e  t h e  c h a n c e s  o f  p o l l u t i o n  i n  t w o  
s i g n i g i c a n t  i ~ s t a n c e s .  F i r s t ,  b e c a u s e  t h e  l o c a t i o n  o f  t h e  
t r e a t m e n t  p l a n t  h a s  b e e n  moved f rom downwind t o  upwind  o f  t h e  
c i t y  w i t h  r e g a r d  t o  p r e v a i l i n g  w i n d s ,  t h e r e  i s  a n  i n c r e a s e d  
l i k e l i h o o d  o f  t h e  p r o j e c t  b e i n g  t h e  c a u s e  o f  o d o r  p o l l u t , i o n  i n  
Aqaba .  S e c o n d ,  t h e  l a r g e ,  r e l a t i v e l y  s t i l l  p o n d s  i n v o l v e d  i n  
t h e  r e v i s e d  t r e a t m e n t  m e t h o d  p r o v i d e  a  p o t e n t i a l l y  b e t t e r  
e n v i r o n m e r ! t  f o r  b r e e d i n g  o f  m o s q u i t o s ,  f l i e s  a n d  s n a i l s .  On t h e  
o t h e r  n a n d ,  t h e  p r o p a s e d  p r o j e c t  w i l l  a l s o  s i g n i f i c a n t l y  r e d u c e  
t h e  c h a n c e s :  o f  p o l l u t i o n ,  p r i m a r i l y  by  v i r t u e  o f  t h e  f a c t  t h a t  
r e i o c s t i o n  !?f t h e  t r e a t m e n t  p l a n t  w i l l  a b s o l u t e l y  e l i m i n a t e  t h e  
n e e d  t o  d i s p o s e  o f  e f f l u e n t  i n t o  t h e  G u l f  ( w h i c h  wou ld  h a v e  
b e e n  n e c e s s a r y  u n d e r  e m ~ r g e n c y  c o n d i t i o n s  -- p r i m a r i l y  p o w e r  
o u t a g e s  - -  if' t h e  o r i g i n a l  p r o j e c t  h a d  b e e n  i m p l e m e n t e d ) .  I n  
a d d i t i o n ,  the a m a u n t  o f  Taw s e w a g e  w h i c h  i t  w i l l  b e  n e c e s s a r y  
t o  d i s p o s e  o f  i n  t h e  G u l f  f r o m  pumping  s t a t i o n s  d u r i n g  
e m e r g e n c y  c o n d i t i o n s  w i l l  b e  r e d u c e d  t o  h a l f  o f  what  it wou ld  
h a v e  b e e n  u n d e r  t h e  p r e v i o u s  p r o j e c t ,  b e c a u s e  a b o u t  h a l f  o f  t h e  
s e w a g e  w i l l  f l o w  by g r a v i t y  t o  t h e  t r e a t m e n t  w o r k s  u n d e r  t h e  
r e v i s e d  p r o j e c t  a n d  w i l l  n o t  r e q u i r e  p u m p i n g .  



The p o s s i b l e  n e g a t i v e  e n v i r o n m e n t a l  i m p a c t s  
m e n t i o n e d  a b o v e  c a n  be  m i t i g a t e d  r e l a t i v e l y  e a s i l y .  With  
r e g a r d  t o  t h e  p o s s i b i l i t y  o f  a n  o d o r  n u i s a n c e  i n  t h e  c l t y ,  t h e  
bes t  c o u n t e r m e a s u r e  i s  t o  m a i n t a i n  c o r r e c t  o p e r a t i o n  o f  t h e  
t r e a t m e n t  p l a n t .  ( I t  c a n  be n o t e d  t h a t  a  p l a n t  o f  t h e  same 
t y p e  h a s  b e e n  o p e r a t i n g  on  t h e  o t h e r  s i d e  o f  t h e  c e a s e - f i r e  
l i n e  f o r  a  number o f  y e a r s  w i t h  no n o t i c e a b l e  o d o r  p o l l u t i o n  I n  
t h e  c i t y  downwind - -  o r  i n  Aqaba which  i s  o f t e n  downwind 
b e c a u s e  t h e  p r e v a i l i n g  winds  i n  t he  Wadi Araba  t e n d  t o  come 
f rom somewhat west u f  n o r t h . )  A s e c o n d a r y  c o u n t e r m e a s u r e  w i l l  
be a  s e r i e s  o f  t r ee  b e l t s  downwind from t h e  p l a n t  which  w i l l  
i n c r e a s e  t h e  p r o b a b i l i t y  o f  d i s p e r s i o n  o f  a n y  o d o r s  t h a t  a r e  
fo rmed .  Such t ree  b e l t s  h a v e  b e e n  p r o p o s e d  by WSC a n d  w i l l  be  
i r r i g a t e d  w i t h  t r e a t m e n t  p l a n t  e f f l u e n t .  As h a s  b e e n  n o t e d  
b e f o r e ,  t h e  c l i m a t e  i n  Aqaba f o r  mos t  o f  t h e  y e a r  is  i d e a l l y  
s u i t e d  t o  e n s u r e  e f f e c t i v e  a p e r a t i o n  o f  w a s t e  s t a b i l i z a t i o n  
ponds .  Based on  e x p e r i e n c e  w i t h  s i m i l a r  p l a n t s  i n  s i m i l a r  
e n v i r o n m e n t s  e l s e w h e r e ,  i t  c a n  b e  c o n c l u d e d  t h a t  t h e  c h a n c e s  
f o r  i n c r e a s e d  o d o r  p o l l u t i o n  i n  Aqaba from t h e  t r e a t m e n t  p l a n t  
a r e  r e l a t i v e l y  low i f  t h e  p l a n t  i s  o p e r a t e d  p r o p e r l y .  a 

W i t h  r e g a r d  t o  the b r e e d i n g  o f  m o s q u i t o s  a n d  o t h e r  
i n s e c t s  a n d  s n a i l s ,  t h e  c h a n c e s  o f  s u c h  b r e e d i n g  o c c u r r i n g  w i l l  
b e  m i t i g a t e d  by p r o p e r  d e s i g n  a n d  o p e r a t i o n  o f  t h e  f a c i l i t i e s .  
T h e  d e s i g n  c r i t e r i a  p r o p o s e d  by  t h e  c o n s u l t a n t s  w i l l  i n c l u d e :  
p r o p e r  d e p t h  ( 1 . 5  m e t r e s )  a n d  s i d e  s l o p e s  (1 :3 ) ,  c o n c r e t e  
p r o t e c t i o n  o f  t h e  pond s i d e s  a t  t h e  n o r m a l  o p e r a t i n g  w a t e r  
l e v e l  t o  p r e v e n t  wave e r o s i o n  a n d  p l a n t  g r o w t h ,  a n d  f e n c i n g  a n d  
g a t i n g  o f  the  w h o l e  s i t e  t o  k e e p  t h e  g e n e r a l  p u b l i c  t o t a l l y  o u t  
o f  t h e  a r e a .  The d e s i g n  c r i t e r i a  w i l l  e n h a n c e  t h e  o p e r a t o r ' s  
a b i l i t y  t o  k e e p  t h e  p o n d s  f r e e  o f  weeds, which a r e  b r e e d i n g  
p l a c e s  f o r  i n s e c t s  a n d  s n a i l s .  The c o n c r e t e  s l a b s  o r  c e m e n t  
s t a b i l i z a t i o n  o f  t h e  pond s ides  w i l l  p r o v i d e  a  l e s s  a t t r a c t i v e  
h a b i t a t  f o r  any s n a i l  p o p u l a t i o n  t h a t  may d e v e l o p .  A l l  p e r s o n s  
w i l l  b e  p r o h i b i t e d  f rom swimming i n  t h e  p o n d s  a n d  t h e  w o r k s  
s t a f f  w i l l  b e  i n s t r u c t e d  on k e e p i n g  c l e a n ,  d r y  a n d  o u t  o f  t h e  
w a t e r .  T h e  e f f l u e n t  f rom the p o n d s  t h a t  i s  u s e d  f o r  i r r i g a t i o n  
w i l l  b e  c h l o r i n a t e d  a n d  c o n v e y e d  t o  t h e  i r r i g a t e d  a r e a  by p i p e ,  
t h u s  m i n i m i z i n g  t h e  r i sk  o f  s n a i l  b r e e d i n g  e n r o u t e .  

The p r o p o s e d  s i t e  i s  a t  l e a s t  two k i l o m e t r e s  from 
t h e  n e a r e s t  p r o p o s e d  h o u s i n g .  T h u s ,  i f  a  t r e e  b e l t  b a r r i e r  i s  
p l a n t e d  b e t w e e n  t he  p o n d s  a n d  t h e  c i t y ,  t h e  l i k e l i h o o d  o f  



n u i s a n c e  m o s q u i t o s  a n d  P l i e s  r e a c h i n g  i n h a b i t e d  a r e a s  i s  
c o n s i d e r a b l y  r e d u c e d .  M a l a r i a  h a s  e s s e n t i a l l y  b e e n  e r a d i c a t e d  
from J o r d a n ;  t h e  o n l y  c a s e s  r e p o r t e d  a r e  i m p o r t e d .  T h e r e  i s  n o  
i n d i g e n o u s  s c h i s t o s o m i a s i s .  There i s  a n  e x c e l l e n t  b i a l a r i a  
C o n t r o l  U n i t  i n  t he  M i n s i t r y  o f  H e a l t h ,  wh ich  h a s  r e c e n t l y  b e e n  
g i v e n  c h a r g e  o f  s c h i s t o s o m i a s i s  c o n t r o l .  T h i s  u n i t  w i l l  
m o n i t o r  m o s q u i t o  a q d  s n a i l  b r e e d i n g  i n  a l l  b o d i e s  o f  o p e n  w a t e r  
i n  t h e  Kingdom, i n c l u d i n g  t h e  w a s t e  s t a b i l i z a t i o n  p o n d s  a t  
Aqaba.  

G i v e n  o n  t h e  o n e  hand  t h e  r e l a t i v e l y  s m a l l  risk o f  
o d o r  n u i s a n c e  i n c u r r e d  a s  a  r e s u l t  of" r e v i s i o n s  t o  t h e  P r o j e c t  
a n d  t h e  r e l a t i v e l y  e a s i l y  c o n t r o l l a b l e  n a t u r e  o f  i n s e c t  a n d  
s n a i l  b r e e d i n g  a n d ,  o n  t h e  o t h e r  h a n d ,  t h e  s i g n i f i c a n t  
i n c r e a s e s  i n  e n v i r o n m e n t a l  p r o t e c t i o r l  p r o v i d e d  by  t h e  
e l l ~ n i n a t i o n  o f  t h e  n e e d  e v e r  t o  d i s p o s e  o f  e f f l u e n t  i n  t h e  G u l f  
a n d  t h e  r e d u c e d  n e e d  t o  d i s p o s e  o f  raw s e w a g e  t h e r e  d u r i n g  
e m e r g e n c y  c o n d i t i o n s ,  t h e  o v e r a l l  a s s e s s m e n t  i s  t h a t  t h e  
p r o p o s e d  r e v i s e d  p r o j e c t  w i l l  p r o v i d e  e n h a n c e d  p r o t e c t i o n  o f  
t h e  e n v i r o n m e n t  i n  c o m p a r i s o n  w i t h  t h e  o r i g i n a l ' P r o j e c t .  

2 .  E f f l u e n t  I r r i q a t i o n  S y s t e m  

G i v e n  t h e  c o n f i n e d  n a t u r e  o f  t h e  o r i g i n a l  
t r e a t m e n t  p l a n t  s i t e ,  a n  e f f l u e n t  i r r i g a t i o n  s y s t e m  was  
m a n d a t o r y  i n  o r d e r  t o  o b v i a t e  t h e  n e e d  t o  d i s p o s e  o f  e f f l u e n t  
i n t o  t h e  G u l f  ( e x c e p t  d u r i n g  e m e r g e n c i e s ) .  With  r e g a r d  t o  t h e  
r e v i s e d  p r o j e c t ,  t h e  s i t u a t i o n  a s  s e e n  by t h e  c o n s u l t a n t s  i s  
t h a t  w h i l e  a n  e f f l u e n t  i r r i g a t i o n  s y s t e m  would  b e  d e s i r a b l e  -- 
p a r t i c u l a r l y  i f  t h e  e f f l u e n t  were u s e d  t o  i r r i g a t e  t r ee  b e l t s  
downwind f rom t h e  t r e a t m e n t  p l a n t  -- i t  i s  i n  n o  way n e c e s s a r y  
b e c a u s e  t h e  e f f l u e n t  c a n  b e  d i s p o s e d  o f  s a f e l y  by e v a p o r a t i o n  
( m o s t l y )  a n d  s e e p a g e  f r o m  a l a r g e  l a g o o n  t o  b e  b u i l t  o n  t h e  
s i t e .  The WSC f e e l s ,  h o w e v e r ,  t h a t  t h e  d e v e l o p m e n t  o f  t h e  t r e e  
b e l t  s h o u l d  b e g i n  a s  s o o n  a s  p o s s i b l e  a f t e r  t h e  p l a n t  g o e s  i n t o  
o p e r a t i o n .  I t  a l s o  f e e l s  t h a t  t h e  i n c r e a s i n g  c o s t  o f  w a t e r ,  
combined  w i t h  i n c r e a s n g  demand f o r  f o o d  a n d  s u c c e s s f u l  e x a m p l e s  
e l s e w h e r e ,  w i l l  make a  scheme  t o  u s e  t h e  e f f l u e n t  f o r  
c o m m e r c i a l  i r r i g a t i o n  a n  a t t r a c t i v e  p r o p o s i t i o n .  I n d e e d ,  i t  
seems q u i t e  p o s s i b l e  t h a t  t h e  e f ' f l u e n t  from t h e  p r o p o s e d  Wadi 



Araba t r e a t m e n t  p l a n t  w i l l  become a  s o u r c e  o f  s i g n i f i c a n t  
i ncome f o r  t h e  i m p l e m e n t i n g  agency ,  i ncome w h i c h  c o u l d  be u s e d  
t o  o f f s e t  t h e  c o s t s  o f  p r o v i d i n g  w a s t e w a t e r  s e r v i c e s  i n  Aqaba. 
The WSC h a s  asked  t h e  M i n i s t r y  o f  A g r i c u l t u r e  t o  p r e p a r e  s u c h  a 
scheme. 

3 = ,,'Annex 0 p r o v i i l o s  t h e  E n v i r o n m e n t a l  C l e a r a n c e  b y  
Bureau  E n v i r m r n e n t a l  C o o r d i n a t o r .  



I V .  - REVISED PROJECT IMPLEMENTATION & EVALUATION 

(The P o l l w o i n g  pa rag raphs  r e p l a c e  t h e  same paragraphs  as  t h o s e  
found i n  S e c t l o n  I V  o f  t h e  o r i g i n a l  PP, wh ich  b e g i n s  on page 
40). 

A.  Rev i sed  P r o j e c t  I m p l e m e n t a t i o n  Schedule .- 
Tab le  I V .  A i s  a  r e v i s e d  summary schedu le  f o r  t h e  

i m p l e m e n t a t i o n  t h e  A ID- f inanced wastewater  p r o j e c t .  T h i s  
schedu le  i s  c o n s i d e r e d  t o  be e x t r e m e l y  " t i g h t , "  b u t  f u l l y  
p o s s i b . l e  o f  b e i n g  adhered t o  i n  t h e  absence o f  s i g n i f i c a n t  
a d m i n i s t r a t i v e  d e l a y s .  

B. A I D  ~ o a n  and Disbursement  Schedules 

The r e v i s e d  AID Loan I m p l e m e n t a t i o n  Schedle is found i n  
Tab le  I V .  I3 and t h e  r e v i s e d  A I D  Loan D isbursement  Schedule i s  
found X x b l e  I V .  C (The methodology employed i n  d e v e l o p i n g  
t h e  l a t t e r  schedu le  i s  d i s c u s s e d  b r i e f l y  i n  S e c t i o n  111. D 
above. ) 



TABLE 1V.A. 

REVISED 

ACTIVITY 

IMPLEMENTATION-SCHEDULE FOR AID-FINANCED 
WASTEWATER PROJECT 

Contract; f o r  corn ~ l t i n g  e n g i n e e r i n g  
3 e r v i c e s  s i g n e d  

CBD n o t l c e s  f o r  c o n t r a c t o r  pre-  
q u a l i f i c a t i o n  p u b l i s h e d  

Consu l t an t  s u b m i t s  r e v i s e d  d r a f t  
b i d  documents f o r  c o n t r a c t  

D e t a i l e d  r e v i s e d  b i d  documents 
completed 

Revised documents i s s u e d  t o  
p r e q u a l l f i e d  firms 

Bid opening 

C o n t r a c t  approved 

NTP t o  c o n t r a c t o r  d e l i v e r e d  

E l e c t r i c a l  and mechan ica l  equipment 
d e l i v e r y  beg ins  

Equipment i n s t a l l a t i o n  ( i n c l u d i n g  
s u p p l i e r s t  t r a i n i n g  programs) b e g i n s  

WSC a c c o u n t i n g  and a d m i n i s t r a t i o n  
t r a i n i n g  program b e g i n s  . 
WSC wastewater  f a c i l i t i e s  o p e r a t i o n s  
and  maintenance (on-the-job t r a i n i n g )  
programs b e g i n s  

equipment i n s t a l l a t i o n  completed 

C o n s t r u c t i o n  work completed 

Beginning o f  f u l l  o p e r a t  izms 

DATE - 

6/78 

11/26/80 



O r i g i n a l  Loan 

TABLE IV. B 

REVISED 

AID LOAN SCHEDULE 

A u t h o r i z a t i o n  

O r l g i n a l  Loan S i g n i n g  

Implementa t ion  L e t t e r  No. 5 i s s u e d  
amending p r o j e c t  d e s c r i p t i o n  

I n i t i a l  C o n d i t i o n s  P receden t  Met 

PACD 

F i r s t  in-deptli  AID E v a l u a t i o n  

August 2 2 ,  1979 

August 30, 1979 

December 17, 1980 

J a n u a r y  31, 1981 

December 31, 1983 

November, 1983 

TABLE IV. C. 

REVISED 

AID LOAN DISBURSEMENT SCHEDULE 

1982 1983 T o t a l s  

Fore ign  Exchange 

Local  Currency 

TOTALS 



A N N E X  M 



Howard 
Humphreys 
Limited 
Our r e f  81763 

The D i r e c t o r  Ganorml 
Uator Supply Corpo ra t i on  
Amman 

I 

Exce l l ency ,  

Aqabe Seweraqe Project : Poas ib l e  Re-Location 
of  Treatment Works 

F u l l o w i n g  your request  a t  the meeting i n  your o f f i c e s  on 
1 4  February w e  have prepared  a  d i s c u s s i o n  paper o n  
c o n s i d e r a t i o n s  r e g a r d i n g  the r e l o c a t i o n  of  t h e  propomed 
sewage t r oa tmsn t  works f o l l o w h g  t he  d e c i s i o n  t o  use  t h o  
sewage e f f l u e n t  f o r  i r r i g a t i o a ' i n  Wadi Arabs and no t  i n  
Aqaba as o r i g i n a l l y  s p e c i f i e d .  

We trust t h a t  t h i a  g i v e s  you s u f f i c i e n t  in format ion  f o r  
your su lmias ion  f o r  m i n i s t e r i a l  c o n s i d e r a t i o n  but  w e  ehould 
of coursa be prepared  t o  p a r t i c i p a t e  i n  any ensuing d i r c u s s i o n s  
t o  a a s i r t  i n  r each ing  a conclumion. 

4 
3 .  H. Reid 



Tho Aqabir, l t u g i o n n l  W n t a r  S u p p l y  Proj  ocC n t  p r o n o n t  undor  
conntruc  t i o n  will a b n t r u c t  wutor from w n l l a  n t  Qn D i n i  
and t r a n s m i t  i t  b y  p i p a l i n o  t o  A q i ~ b t r .  Tllo wutjta wntor  from 
Aqaba c i t y  is t o  bo t r u u t n t l  n n d  t h o  aowaruuqa .qystum and 
t roa t rnan t  f a c i l & l o a  hrrva boan d c a i g n a d  and d r a f t  c o n t r n c t  
documont a aubmi t t o d  for a p p r a v a l .  Pra-qt i t r l i f ' i cu t ion  of  
c o n t r a c t o r s  is undor  way. 

The groundwator  r o a o u r c o a  a t  Qa D i a i  a r e  f i n i t a ,  t h a t  i s ,  
t h e y  a r e  n o t  r e p l a n i n h o d ,  und whorl t h o y  a r o  oxhnuatod ,  
f u r t h e r  and more expona ivo  moana o f  o b t a i n i n g  m u n i c i p u l  
w a t e r  a u p g l i o s  w i l l  b o  nocoaaa ry .  Conrroquontly i t  h a n  
boen a c c o p t e d  a a  a m a t t e r  of p r i n c i p l e  t h a t  t h o  bust uso 
s h o u l d  b o  made of t h o a a  r o a o u r c o a  and t h a t  s p o c i f i c f i l l y ,  
t h e  o f f l u e n t  from t h e  aewngo t r ea t rnon t  works ahould  ba u s a d  
f o r  i r r i g a t i o n .  A a  a c o r o l l a r y  i t  i s  n e c a a b a r y  t o  p r o v i d e  
s e c o n d a r y  t r e a t m e n t .  floward Humphroys wore commiasionod 
a a  a n  a x t o n a i o n  o f  t h e i r  d u t i e s ,  t o  p r e p a r e  a  r e p o r t  on the 
r a - u s o  o f  e f f l u o n t  f o r  i r r i g a t i o n  and this waa done on t h o  
basis of a  aawage t r e a t m o n t  works  i n  ,Wadi Juahltya and i n  
a c c o r d a n c e  w i t h  the requirements o f  t h e  Aqaba Tom P l a n n i n g  
Committas  t o  i r r i g a t e  t h o  v e r g e a  and c e n t r a l  r e a a r v a t i o n a  
i n  t h e  town. T h e  r e s u l t i n g  schorne however waa r e l a t i v e l y  
e x p e n s i v e  i n  , c a p i t a l  o u t l a y  a n d  i n  o p e r a t i n g  coat .  and 
r e q u i r e d  a c o n s i d e r a b l e  l a b o u r  f o r c e  to o p e r a t e  i t .  

C o n s e q u e n t l y  at a m e e t i n g  i n  W.S.C. o f f i c e s  on 1 4 t h  F e b r u a r y ,  
1980, i t  waa suggested t h a t  a s i m p l e r  and cheapor  s o l u t i o n  
would be t o  t r a n s f e r  most o f  t h e  e f f l u e n t  to Wadi Araba i n  
t h e  n o r t h  o f  t h e  t o m  and uao i t  f o r  tho  devolopmsnt of a 
t r e e  b e l t  and  f o r  c o r t o i n  a g r i c u l t u r a l  produce .  I f  s u c h  a 
a o l u t i o n  were  t o  b e  a d o p t e d  i t  is p o s s i b l e  t h a t  a more 
s u i t a b l e  l o c a t i o n  f o r  t he  t r o a t m c n t  works would be  i n  t h e  
Wadi Arnba a r e a  as, h a d  boen propascd  by Howard Humphreyn 
d u r i n g  t h e  s t u d y  s t a g e .  

C o n s e q u e n t l y  t h o  D i r e c t o r - G e n e r a l ,  W.S .C . ,  w i i h e s  now t o  
review t h o  whole s i t u i l  t i o n  a n d  r e q u e s t e d  Howard Humphroys 
t o  p r e p a r e  a d i s c u s s i o n  p n p e r  t o  n s s i s t  i n  f o r m u l a t i n g  a 
p o l i c y  which w i l l  e n s u r e  t h a t  t h e  most . s o t i s r o c t o r y  scheme 
18 a d o p t e d .  The f o l l o w i n g  s e c t i o n s  oummnrise t h e  background 
t o  the  p r e s e n t  p r o p o s a l s ,  d i s c u s s  new deve lopments  and make 
recomrnendntions r e g a r d i n g  immediate and f u t u r e  a c t i o n .  

2. COCATION OF TREATMENT WORKS. - 
Z ' l r  GENERAL.  

During t h e  s t u d y  and p r e l i m i n a r y  e n g i n e e r i n g  s t a g e  
c o n r i d e r a b l e  d i f  S i c u l t y  was e x p e r i e n c e d  i n  l o c a t i n g  
a t r e a t m e n t  works s i t e  which was a c c e p t a b l e  t o  e l l  
a u t h o r i t i e s  conce rned .  

Continued.... .  



2.1. G E N E R A L .  ( ~ o n t i n u u d )  

Sovon  s i t o a  wora csnr r idora t l '  h u t  a f t o r  p r a l i m i n n r y  
oc;onomic a r m l y a l a  rrrid dincu!t  n iona  w i t h  Govornmont 
Dopur tmon tn ,  t h a  c h o i c o  nlarrowcrl t o  t h r e e : -  

S i t o  1 - t h e  a r o a  o f  t h o  c x i a t i n g  aownga t r e a t m e n t  
worka i n  t h e  p o r t  area, 

S i t e  2 - t h e  low p n r t  of Wadi  J u n h i y a ,  

S i t o  3 - i m m a d i n t o l y  n o r t h  o f  t h o  p r o p o a e d  O a s i a  
P r o j e c t .  

The  most  economical s o l u t i o n  woe S i t o  1 b u t  i t  wae 
l ~ ' e j o c t e d  bocar*ao o f  t h e  o b ~ t r u c t i o n ~ i t  would  p r o a o n t  
t o  o x t a n s i o n a  o f  t h o  p o r t  f n c i l i t i o a .  A l though  a 
l i m i t o d  oconornic a n a l y s i s  ahowod S i t e  3 t o  ba t h o  
n o x t  moat  o t t r a c t i v o ,  t h i s  a t t o  a l s o  waa r e j e c t o d  
b a c a u s o  o f  p o a a i b l o  o d o u r  n u i a n n c o  w i t h  t h o  
p r e v a i l i n g  o f f a h o r o  winda.  T h e r e  u r o  howover  
c o n s i d o r n b l o  a d v a n t n y o a  i n  t h i s  a i t o  and  a  d o t n i l e d  
c o m p a r i s o n  o f  S i t e  2 (Wadi J u a h i y n )  and  S i t e  3 
( N o r t h o r n  S i t e )  i s  p r o a o n t o d  below. 

2.2, W A D I  J U S H I Y A  S I T E .  
a'. 

With  t h e  . i t i n *  o f  t h e  works  i n  Wndi J u s h i y a  a l l  
sewage  i a  g a t h o r e d  i n  a  main pumping a t a t i o n  a t  t h e  
e n t r a n c e  t o  t h e  p o r t  a r e a  and  from t h o r e  l i f t o d  t o  
t h e  works  a t  a l e v e l  o f  66 m. The  Wadi J u s h i y a  
s i t e  i s  cramped  and  is c u r r e n t l y  u s e d  f o r  t h e  
e x c a v a t i o n  o f  c o n c r e t ~  u g g r e g o t e s  and  f o r  t h e  t i p p i n g  
o f  s o l i d  w a s t o  c o l l o c t o d  f rom Aqlaba. The p r e s e n t  
m e t h o d s  usod f o r  b o t h  of  t h e s e  o p e r a t i o n s  a r e  
i n s u f f i c i c n t l y  c o n t r o l l e d  and  c r o a t e  an u n t i d y ,  d i r t y  
a t m o s p h e r e  a n d  c o n s i d c r n b l e  m o l l  and r l y , n u i e a n c e .  
F o r t u n a t o l y  t h o  i s o l n t o d  n a t u r e  o f  t h e  wadi  c o n f i n e s  

. t h e  n u i s a n c e  and  no f a r  h a v e  had  no  b a d  e f f e c t s  on  
t h o  e n v f r o n m c n t .  Under p r o p e r  c o n t r o l  i t  would  b e  

. s e n s i b l e  t o  u s o  t h e  u p p e r  p a r t  o f  t h e  wadi  f o r  
s a n i t a r y  l a n d  d i s p o s a l  o f  ~ o l i d  w o a t s s  a n d  t h e  l o w e r  
s e c t i o n  f o r  sewage t r e a t m e n t .  N o i t h e r  o p e r a t i o n  is . 
o f f e n s i v e  i f  p r o p e r l y  c o n t r o l l e d .  

The  l i m i t e d  a r e a  a v a i l a b l e  f o r  t h e  works r e e t r i c t s  
t h e  method  o f  t r e n t m c n t  t o  t h o  e x t e n d e d  a e r a t i o n  
p r o c c s s  whe re  a i r  i s  i n t r o d u c e d  t o  t h e  sewage by 
l a r g e  e l e c t r i c a l l y  d r i v e n  m u l t i - b l a d e  r o t o r s .  A l though  
t h e  s y s t e m  i n  w e l l  t r i e d  and robust, i t  n e v e r t h e l e s s  
r e q u i r e s  t h e  c a r e  and  m a i n t e n a n c e  of large a n d  
i m p o r t a n t  o l e c t r o - m e c h n n i c a l  u n i t s  w i t h  r o l n t i v e l y  
h i g h  power c o n s u m p t i o n  a n d  r u n n i n g  c o s t s .  The s y s t e m  
howeve r  i s  f l e x i b l e  a n d  c a n  t r e a t  Mewage h a v i n g  a BOD 
l o a d i n g  s u b s t a n t i a l l y  h i g h e r  t h a n  t h o  d e s i g n  l o a d i n g ,  
b y  i n c r e a s i n g  t h o  immers ion  d e p t h  of t h e  r o t o r s ,  a n d  ' 

a s  necessary, r e c i r c u l a t i n g  the e f f l u e n t .  

Howard Hwnphreys "Aqaba Wirtcr S u p p l y  and s4werase  P r o j e c t :  
Scwage T r e a t m e n t  Works: R e p o r t  on A l t e r n a t i v e  L o c a t i o n  o f  WorksH. , 



2.2.  W A D 1  J U S I I I Y A  S I T E .  (Cont  A n u o d )  

Aa notori a h o v u  a n d  d i a c u a n a d  i n  c l o t ~ r i L  i n  S ~ c t i o n  3 ,  
i t  i a  onv i sagod  t h n t  n l l  o f  t h o  o f f l u o n t  w i l l  bo 
d i s p o a o d  o f  b y  i r r i g a t i o n  b u t  i n  t h o  e v o n t  o f  u 
breakdown i n  t h o  i r r i g a t i o n  eyatem,  t h e  a f f l u e n t  
would be p i p a d  t o  t h o  Gulf. 

The main pumping a t a t i o n  would be  poworod from the 
p u b l i c  s u p p l y  b u t  would u l ~ o  have  s t a n d b y  g e n o r r v t i ~ n  
which  would n t n r t  a u t o m a t i c a l l y  i n  t h a  e v o n t  o f  a 
f a i l u c a  i n  t h o  p u b l i c  s u p p l y .  P r o v i s i o n  would a l a o  
bo mado f o r  d i u c h a r g i n g  untk-ontad lsowalgo i n t o  tho  
G u l f  i n  t h e  w a n t  o f  a comple to  failure o f  a l l  power 
s o u r c e a ,  b u t  t h i s  i s  c o n a i d o r o d  a s  a r a r o  emorgency, 

S l u d g o  would bo d i g e s t e d ,  d r i e d  i n  b e d a ,  and d i a p o s e d  
of by t r u c k  t o  f a r m e r s  or t o  s o l a c t o d  d i s p o s a l  a r e a s .  

2.3. NOIITIIERN S I T E .  

The p roposed  n o r t h e r n  s i t e  i s  4 km from the Gul f  
a n d  n o a r  the c e a s e  f i r e  l i n o .  I t  t h e r e f o r e  l i e a  a t  
a c o n s i d e r a b l e  d i s t a n c e  f rom a n y  plmnnod u r b a n  
development  and on l a n d  which i s  un-used. Sewage 
would be t r a n s p o r t e d  t o  t h o  works by a mnin c o l l e c t o r  
sewor 900 - 1000 mm d i a r n e t o r ,  traversing Aqaba a t  a n  
a l o v a t i o n  o f  a b o u t  30 m. Sewage f r o n  a p p r o x i m a t e l y  
h a l f  o f  t h e  f i r s t  s t a g e  p o p u l a t i o n  would therefore 
d r a i n  d i r e c t l y  i n t o  t h e  mnin sower ,  t h o  remainder 
b o i n g  pumped from s t a t i o n s  n e a r  800 level. The 
c o l l e c t o r  sewer  would a l e o  t r a v e r s e  t h e  f l a t  t e r r a i n  
of  Wadi Araba thua  p r o v i d i n g  t h e  o p p o r t u n i t y  for l o n g  
t e rm development  i n  t h e  a r e a  t o  d r a i n  d i r e c t l y  i n t o  
t h o  sewer. 

The t y p e  o f  t r e n  tment  p r o p o s e d ,  namely s t a b i l i a a t i o n  
ponds i s  r z l a t i v e l y  s i m p l e  t o  o p e r a t e ,  ha8 a minimum 
o f  e l e c t r o - m e c h a n i c a l  equipmont , and  c o n s e q u e n t l y  
minimum m a i n t e n a n c e  r e q u i r e m e n t s .  The procesm i s  
f l e x i b l e  and can  r e a d i l y  be uprated if raquired t o  
s u i t  changed c i r c u m a t a n c e s .  The q u a l i t y  o f  t h e  
e f f l u e n t  i s  t o  secondary standard end s u i t a b l e  f o r  
i r r i g a t i o n .  I n  this respect however it s h o u l d  b e  
n o t e d  t h a t  t h e r e  would b e  a loss of e f f l u e n t  during 
t r e a t m e n t  due t o  p e r c o l a t i o n  and e v a p o r a t i o n ,  but 
this s h o u l d  n o t  amount t o  more than 35% in t h e  h o t t e s t  
months.  

No r e g u l a r  s l u d g e  d i s p o s a l  i s  n c c e s s n r y .  

I R R  JGATION . 
3.1. GENERAL.  

T r e a t m e n t  o f  sewage i s  t o  be t o  secondary  standard 
a n d  f o l l o w i n g  c h l o r i n a t i o n  w i l l  t h a r e f o r e  be s u i t a b l e  
f o r  i r r i g a t i o n .  lloward lfumphrcys were r e q u e s t e d  i n  
November, 1978 t o  p r e p a r o  a m n s t c r  p l a n  f o r  i r r i g a t i o n  
1 : .  i l i s i n g  all a v a i l a b l e  e f f l u e n t ,  and a l s o  t o  p r e p a r e  
uucailad d a a l q t r ~  f n r  flit* f i t . . . '  



3.1. GENERAL. ( C o n t i n u u d ) .  

Diacuaniona wora  llolcl w i t l r  W.S .C., N . P . C , ,  D o p n r t m n t  
of A g r i c ~ i l t u r e ,  Aqnba M u n i c i p n l i t y  and Aynt~n T . P . C .  

a schcmo was p r a p a r a d  f o r  i m p r o v i t ~ . y  t h o  city's u p p a u r u n c o  
a n d ,  b a a a d  l u r g o l y  on t h o  l m t t a r  A l l t h o r i t y '  a r u q u i r o m o n t n  , 
b y  i r r i g a t i o n  o f  t h o  v a r g u a  ant1 cr?ntrn l  r e a o r v a t i a n s ,  
with s u r p l u s  o f f  l u e n t  i n  t h o  1 4 1  t u r  0ovo.lopmont s t a g o a  
b a i n g  u s e d  f o r  a f o r o a t  n r c n  it1 Wnrli. Araba. Tha achon~o  
dovoiopocl  t o  a a t i a f y  t h c s o  r o q u i r c m e n t a  is t h o  mos t  
ocono rn i cu l ,  b u t  b o c u u ~ o  o f  t h o  r ~ a t u r - o  o f  t h o  ~ c h o m o  
t h o  c a p i t a l  I nvos tn : ?n t  and runrl i l~g c o a t a  p e r  u n i t  aracr 
i r r i g a t e d  a r e  high ,then compnrocl w i t h  t h o  i r r i g a t i o n  
o f  l a r g e  a g r i c u l t u r u l  o r  f o r a s t  o r a n s .  

C o n s o q u g n t l y  i t  w a s  d e c i d a d ,  a t  a mooting i n  the W.S.C. 
o f f i c e d  o n  1 4 t h  F e b r u n r y ,  1980, w l ~ c r u  a l l  t h o  nbovo 
m o n t i o n o d  n u t h o r i t i u s  woro r a p r o u c n t c d ,  t o  u s 0  t h o  
e f f l u e n t  a l m o s t  w h o l l y  i n  Wndi Arnba f o r  t h o  d ~ v o l o p m o n t  
o f  t r o o  b o l t s  a n d  for ~ \ ~ r i c u l t r r r t r l  u ~ o .  
9 

With  s u c h  a change i n  p o l i c y  i t  i a  n o w . a d v i s a b l e  t o  
r e c o n s i d o r  t h o  basic c o n c e p t 8  o f  t l i a  whola  p r o j a c t ,  i n  
p a r t i c u l a r  t h e  s i t i n g  o f  t h o  t r e a t m e n t  works, t o  onsura 
t h a t  t h o  scheme f i n a l l y  a d o p t a d  i s  the most s u i t a b l e ,  
o f f i c i e n t  a n d  o c o n o m i c n l .  

REVISION OF XRHIGATION SCHEME IN CONJUNCTION 
WlTII W A D I  J U S H I Y A  WORKS. 

The  p r e s o n t  i r r i g a t i o n  ~ c h o m o  proposed, i s  b a s e d  on 
d i s p o s i n g  o f  9000 m3/dny  during n p c r i o d  o f  6 hours . ' 

ench d a y  ( o r  18000 m3/dny o v e r  1 2  h o u r s  i n  S t a g e  2 ) .  
I t  was n a c o s s a r y  t h o r e f o r e  t o  c o r l v t r u c t  a b a l a n c i n g  
r e s e r v o i r  a t  t h e  w o r k s  t o  a c c e p t  n s t e a d y  d i s c h a r g e  
b u t  t o  i n s t a l  a l a r g o  enough t r u n k  ma in  through. Aqaba 
( 600  mm d i n )  t o  d i s p o s e  of t h o  e f f l u e n t  i n  t h e  necessary 
p e r i o d .  

If  a l l  i r r i g a t i o n  were t o  bc c a r r i c t l  o u t  i n  Wadi Aroba 
howover  t h e  mos t  economic  s o l u t i o n  would  be:  - 
1. Omit balancing r e s e r v o i r  a t  traa trncnt works. 

2. C o n s t r u c t  a 350 mm d i o .  g r a v i t y  main 7 k m  l o n g  
f r o m  t h e  t r e a t m e n t  works  to t h c  i r r i g a t i o n  area.  

3. C o n s t r u c t  a b a l a n c i n g  r e s e r v o i r  at n l e v e l  o f  
30 m at t h e  i r r i g a t i o n  n r c o .  T h e  s i z e  o f  t h i s  
r e s e r v o i r  would depend on  t h e  s y s t e m  a d o p t e d  f o r  
i r r i g a t i o n  but a s s u m i n g  that  this i s  carried o u t  
f o r  18 h o u r s  e v e r y  day t h e n  t l ~ o  c r r p n c i t  of the J s t a g e  1 r e s e r v o i r  would b e  a b o u t  2300 m . 

Tlic  t c r m i n n l  r c s c r v o i r  wou ld  conunnnd s u f f i c i e n t  n r o a  
t o  u t i l i s e  a l l  t h e  S t a g e  2 a f f l u c n t  (18000 m3/day) 
a l t h o u g h  p r c s s u r e  would bc i n t i u f f i c i c n t  f o r  t h e  
o p e r a t i o n  o f  s p r i n k l e r s  w i t h o u t  b o o s t i n g .  However,  
p r c s s u r e  i n  t h e  m a i n  throuyh t .11~ town would exceed 
30 m a n d  c o u l d  bo u s e d  f o r  i r r i g a t i n g  selected n r o n a  
o f  s l i r : . ' .%  a i t h e r  f r o m  sprinklers o r  by h o s e s  a 3  
r e ? ' : (  C t I r + I  l ,v . - t+f l* l *  



3 . 3 .  XSlf't 

The  

I G A T I O N  FROM NOIiTtIEIW Sl'I'li: WOIfKY.  

t s e n t m r n t  w o r k n  n t the Nortlra rr~ S i t  r, w o c l l t l  I r e  
a t  an  e l e v a t i o n  o f  n h o u t  2 0  rn nn(l  a o  w o u l d  c a m m a t \ t l ,  
by g r a v i t y ,  nrnan only below t h L n  Level. Never thn l e sm 
t h e r a  i a  p o t e n t i a l  i n  t h o  imrnadinte v i c i n i t y  o f  t l ~ e  
w o r k s  f o r  u t i l i a i n g  nll t h e  ef f luer l t ,  Ths OnnLn 
Schome i s  1 km mouth o f  t h o  w o r l r n ,  a n d  t r e e  b a l t n  
b s t w e a n  t h e  work8 ntrd Oaai a lJroject  w o c r l t 1 : -  

I. P r o v i d e  a o c r e s n  round t h e  c..i.ty n i d a r  of  the 
works .  

2 ,  D i a a i p n t o  o d o u r a  nnd encourug* them t o  rims w l t h  
c o n v o c t i a n  currents. 

3. Provide wind b r e a k s  for a h e l  tr?ring i r r i g a t e d  
a g r i c u l t u r a l  a r e n a .  

r- 
i 

Tho a f f l u e n t  c o u l d  a l s o  be uned f o r  i r r i g a t i n g  t h e  
golf c o u r s e  p r o p o s e d  a s  p a r t  o f  t h e  O a a i r  P r o j e c t .  

I 
i 
1 

I r r i g a t i o n  would ; o n s t i t u t o  t l ~ a  p r i n c i p a l  means o f  
d i s p o s i n g  o f  the a f f l u e n t  ss that a r o l i a b l e  i r r i g a t i o n  
system a l l  y e a r  r o u n d  would b o  a n  essential p a r t  o f  t h o  
w o r k s  o p o r a t i o n .  T h i ~  rnny h e  p robXamat i ca1  s h o u l d  t h e  
A u t h o r i t y  f o r  o p e r a t i n g  t h c  i r r i g a t i o n  scheme n o t  also 
b e  t h e  A u t h o r i t y  r e s p o n s i b l e  f o r  t h o  t r s s t m e n t .  

I t  l a  e x p e c t o d  t h a t  i r r i g a t i o n  would be by g r a v i t y  , 
a n d  c o n s o q u e n t l y  n o t  be  r e l i a n t  on s l e c t r o  m e c h a n i c a l  ! 

e q u i p m e n t ,  Mowevor i t  would  s t i l l ,  bo n s c e s n a r y  t o  
p r o v i d e  aomo moan8 o f  emergency d i e p o s a l  o f  t h e  
e f f l u e n t  s h o u l d  f o r  some r e a s o n  t h e  i r r i g a t i o n  be 
s t o p p e d .  T h o r e  a r e  two possible aystarnr  o f  emergency , 
e f f l u e n t  d i s p o s a l .  The f i r s t  would be  an o u t f a l l  s ewar  
t o  the G ~ l f  c o m p r i s i n g  a p ipe  900 mm d i a m e t e r  a n d  . 
4 km l o n g .  The  d i s a d v a n t a g e  of s u c h  a  n o l u t i o n  i s  that 
t h e  p r e v a i l i n g  c u r r e n t s  i n  t h e  G u l f  would t end  t o  
c a r r y  t h e  a f f l u e n t  a l o n g  t h e  c o a s t  whs ra  t h e  t o u r i a t  i 
h o t e l .  a n d  beachea  a r e  situated, a l t h o u g h  t h i a  c o u l d  
be m i t i g a t e d  t o  a large e x t e n t  by prcper d i s s i p a t e r s .  

An a l t e r n a t i v e  s o l u t i o n  would be  t o  d i n c h a r g e  t h e  
e f f l u o n t  o n  t h e  s u r f a c e  o f  Wadi Araba and  i n  v iew of * 

t h e  h i g h  q u a l i t y  o f  t h e  e f f l u e n t  i t  i s  f e l t  t h a t  =Is- 
cou&d  b e  d o n e  f o r  a s h o r t  p e r i o d  i n  a n  emergency  w i t h o u t .  
a-;er'-i'aus ' n u i s a n c o  b e i n g  c r e a t e d .  

- - -.c- , - -  - - 



Tha es t in ia tod  c a p i t a l  nnd  n n n u a l  c o n t a  o f  t h e  anwornga and 
i r r i g a t i o n  schamua slra nummnr inac l  i n  T ~ t b l o ~  1 f o r  worka 
l o c n t i o n a  a t  Wadi Junhiya and t ho  Northorn S l t o .  Tha c o s t a  
of i r r i g a t i o n  i n c l u d o  a l l  works only up t o  t h a  ba lanc ing  
r e s e r v o i r  i n  Wadi Araba e i n c o  

(1) c o s t a  of  i r r i g a t i o n  works dowristroam o f  tha  ba lanc ing  
r a a e r v o i r  would'be t h e  mama f o r  bo th  a l t a r n n t i v o a  and 
ao do no t  a f f e c t  t h e  cornpariaon. 

(2) t hane  c o n t s  would no t  be a chnrgo on tho  W.S.C. but 
on t h e  r a s p o n n i b l o  i r r i g a t i o n  Au tho r i t y  o r  on p r i v a t e  
u a e r s .  

COMPARISON OF ALTERNATIVES 

The r e l a t i v e  advantagoe of each schcmo a r o  summariacd i n  
T a b l e  2. 

The o v e r a l l  c o e t  of t h e  Northern  S i t c  A l t e r n a t i v e  i s  
J.D. 919,000 l e s a  ,.,than t h a t  o f  t ho  Wcdi Jushiyrr Scheme. 

The rim j o r *  advantage  o f  t h o  Northern Site Scheme however i s  
i n  t he  absence of  major e lect ro-rnochanical  equipment whereas 
t h e  W o d i  Jush iya  Scheme r e q u i r e s  a  very high  p r o p o r t i o n  o f  
such aquipmont w i th  high paver  and maintenance c o s t s  and 
oaaoc in  ted maintenance r e s p o n a i b i l i t i o  s. The power c o s t  
f a c t o r  w i l l  become i n c r e a s i n g l y  impor tan t  as fuel coa t8  
c o n t i n u e  t o  r i s e .  From T o b l o  1 i t  w i l l  be seen  t h a t  t h e  
annual power and maintenance c o s t s  f o r  tho  Northorn Site 
Schome a r e  J.D. 160,900 l e s s  than f o r  the Wndi Jushiya 
A l t e r n a t i v e .  I n  a d d i t i o n  t h e  s t a f f i n g  c o s t s  for t h e  
Nor thern  t r e a t m e n t  works w i l l  be lees than f o r  t h e  Wadi 
J u s h i y n  works. Probably  of marc importtrnce, t h e  labbur  
necessary f o r  the Northern works would be l a r g e l y  u n s k i l l e d ,  
whereas  a  h igh p r o p o r t i o n  of semi-ski13 ed p a r s o n n e l ,  i n  
s h o r t  s u p p l y  i n  J o r d a n ,  would be necossory  t o  o p e r a t e  t h e  
Wodi J u s h i y a  works. 

From t h a . p o i n t  o f  view oC t h e  use of e f f l u e n t  for 
i r r i g a t i o n ,  t h e  Wadi Jushiya Scheme has  t h r e e  advantage8 
o v e r  t h e  Northorn Site Scheme, 

( 1 )  T h e  t e r m i n a l  r e s e r v o i r  would be a t  a h i g h e r  l e v e l  
und so  would command a l a r g e r  area f o r  i r r i g a t i o n  
by g r a v i t y .  

( 2 )  The t r e a t m e n t  l o s s e s  would be l e a s  and c o n ~ c q u e n t l y  
more s f f l u o n t  would b o  a v a i l n b l o  f o r  i r ~ i g a t i ~ o n .  

( 3 )  It would be p o s s i b l e  t o  i r r i g o t o  p o r t s  af Aqnba 
i n  t h e  v i c i n i t y  of t ho  main o i thor  by s p r i n k l e r  o r  
hose.  



? 
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Thoao advantagon, howovor, uro of 11 minor naturu and 
should not havo a lnrgo influence on tho soloction of 

I 
1,  

the bettar achamo. I 

I Tho mujor advantage of tho Wndi J u ~ h i y a  Schama is the , complato lack of risk of anvironmuntal pollution , 

whoroaa thore ia n l w a y s  some sl emcnt of rink from 
works aituatod at the Northern Sito. It is izportnnt 
to note in this contoxt, howovcr, thnt works o i  ; 
similar typo are situatod on t h o  wontorn side o f  tho 
ceoso fire l i n , ~  in the vicinity of the proposbd I I 

Northern Sito und no odour nuisnnco i a  experienced 
from there. 

T?ie choico of wot-ka sit0 - and consequently of scheme - 
can be narrowed down to two main factore: 

(1) The Northern Site Schema would be much simpler 
to operate, is cheaper in initial capital outlay 
and very considerably moro economical in running 
~ostn'.~' Consequently on engineering and economic 
grounda it is to be recommended. 

( 2 )  There is, however, a slight risk of environmental ' 
pollution from the Northcrn Site works. Theso 
warlld be 4 k a ~  away from the rruarast area of 
habitation and it i n  unlikely that odour nuisnnco 
would be experienced in Aqaba. , 

Sl~ould the Northcrn Site be adopted it would be 
ncceasary to ro-design not only the works but the 
whole soweroge system, thus incurring additional design 
costs and delaying tho ntart of construction by six 
months. This should n o t  doter the Government from 
selecting the acheme which is best in the long run. 

CONCLUSIONS 

It has been acceptod in principle by the Government * I 

that the effluent should be used for furrow irrigation : I 
in Wadi Araba. Under theso circumstances there are 
substantial technical and economic advantages in I 
locating the treatment works at tho Northern Site, 
particularly with regard to ongoing costa. There i s ,  
however, a risk of odour nuisance in the t o m  but with 

: i  
i 

proper planning of tree belts and bearing in mind the ' , 
distance from the nearest inhabited area, this risk' is 
thought tc be minimal. 

It is recommended that serious consideration should 
be given to ro-locating the treatment works at the 
Northern Site and re-designing tho sewage scheme 
accordingly. 



I 

C o s t a  ( J . D . )  

D o a c r i p t i o n .  Wndi J u a l ~ i y n  Northurn S i t o  
~ l t o r n a t i v a .  A l t a r n a t i v a .  - 

CAPlTAL COSTS. 

Treutrnent Worka - civil works 1,436,000 1,190,000 (1) 
, - slectro-machanical 827,000 180 , 000 

Sewerage 
, .. civil w o r k s  710 , 000 1,241,000 - e l e c t r o - m e c h a n i c a l  520,000 123 , 000 
Irrigation ( 2 )  260,000 ~.OO,OOO 

.~otal cap i ta l  c o s t s  ' J D  3,753,000. JD 2,834,000 30% 
.FL- 

W A L  C O S T S .  ( 3 )  

'power at 35 fils/unit - aewerage andO'treatment 200,000 
irrigation nil 

70 200 
nil 

f i intrnance - civil works 8 ,000  7 200 - electro-mechanical 37,800 7.500, 

~otal power and maintenance JD 245,800 JD 8 4 900/annum 
I .  

1, : This c a p i t a l  cost excludes t h e  emergency outfall sewer 4400.m 
. k n g  t o  the  G u l f ,  c o s t  J . D .  630,000. 

2; Thore capi to1 costs include only for transporting effluent t o  
tho  irrigation area in Wadi Araba (Wadi J u s h i y a  alternative 

, ; only) and for irrigation haadwork.. They do not include the 
. cost  of irrigation which ia common to both. 

I .. 
3,. m u a l  c o a t r  includc'hero only power and maintenance c o a t r .  

Tho numbers of staff required t o  operate the works would be 
. . .  , i m i l a r  but whoreaa rcami-ski l led persons would bs roquirsd 
. I '  for  tha Wadi Jushiya treatment works, only unskilled labour ' 
: ' would ba r?quired at the Northorn Site. . ' 



TAULE 2 - Cornpariaon of Alternntivan 
Wadi Juahiya  Northorn Site 

Long oxpwnsiva collector aawer. 
May b e  useful in future if 
W a d i  Araba in dovelopod above 
collector laval. 

All sewage gravitatoa to aea 
leva1 and muat be pumped to 
works at level 65 m. 

50% of aawaye gravita::es to 
collector. Remainder pumped 
from sea level to a level of 
a5 m. 

0 

X a s y  open aite, suitable for 
stnbiliantion ponds. 

Restricted aite, type of 
treatment limited. 

Expensive wadi,training works. 
No room for expansion aftor 

Unzimited area for expansion 
and modification. 

Stage  2. 
' '\ , 

Treatment requires high pro- 
port ion of el ec tro-mechanical 
equipment with relatively high 
running coats. 

Works mechanically simple 
w l  th minimum maintenance 
requircrnent~. 

Good effluent for irrigation, Good effluont for irrigation 
but tendency for algal growth, 

A11 effluent available for 
' irrigation. 

Loss of effluent by seepage 
and eva?orotion ma%. 35% in 
aummer months. 

Site also used for solid waste 
disposal ; unpleasant smell and 
fly nuiaance. Environmental 

contained vithin wadi. 

Open site; may be odour 
problem in area of works but 
ready dissipation expected and 
risk of nuisance in Aqsba very 
slight. 

Irrigation by gravity in Wadi 
Araba possiblp below terminal 
reservoir level of 30 m. 

Irrigation by gravity in Wadi 
Araba possibl& below reservoir 
level of 20 m. 

Irrigation in town possible by 
hone or sprinklers from trunk 
main. 

No irrigation ponsible in town 
from. offluent syqtcm without 
additional pipework. 

Emergency disposal of effluent 
into Gulf. 

Emergency dispoeol of effluent 
into Gulf. Poasibility of 
emergency dispoeal into Wadi 
Araba. 



. . a .  ' .. - , .  . 
, . ' 

, ,' "Wadi J u a h i p  Northern S i t e  . - .. 
b I . . . \  . .  

. . 'i',contrict , docwenta available Requires complete re-design 
,',March 1980. of seworage project and 

, ;*. a ' 

, , 
preparatio'n of new contract 

,,. !#, , document a. 
t :: , : 
- 2  ;.. f. . 

t a l  c o s t .  

P0W.F C O S ~ ~ .  

,tenance coats .  

Lower caiitai coat. 

Much lower power coats.  

Lower m i n t  ensnce c o ~ t a .  



A N N E X  N 



E x c e l l e n c y :  

Subject: A I D  Loan 278-K-026  
Aqaba Wastewater  P r o j e c t  
I m p l e m e n t a t i m  L e t t e r  No. 5 

I n  r e f e r e n c e  t o  the r e v i s e d  Aqaba Wastewater  P r o j e c t  
d e s i g n ,  USAID 1 s  p l e a s e d  t 3  a d v i s e  t h a t  h a v i n g  r ev i ewed  
t h e  d e s i g n  r e v i s i o n s  we hezeby approve  a l l  modbf i ca t i o r r s  
a s  p r o p o s e d  and, by t h i s  i m p l e m e n t a t i o n  l e t t e r ,  
i n c o r p o r a t e  a l l  s u c h  m o d i f i c e t i o n s  i n t o  t h e  s u b j e c t  Loan 
Agreaasnt a n d  make s u c h  o t h e r  c h a n g e s  a s  a r e  n e c e s s a r y  f o r  
t i m e l y  l m p l c m e n t a t i o n  o f  t h e  s u b d e c t  p r o j e c t .  

A t t a c h e d  h e r e t o  ( A t t a c h m e n t  No. 1) i s  a r e v i s e d  ~ n n k x  I ,  
P r o j e c t  D e s c r i p t i o n ,  t o  t h e  s u b j e c t  Loan Agreement w h i c h  
r e f l e c t s  t .he  v a r i o u s  m o d i f i c a t i o n s  made t o  the  p r o j e c t  
d e s i g n .  

The t e r m i n a l  d a t e  ? o r  s a t i s f y i n g  t h e  one  r e m a i n i n g  
c o n d i t i o n  p r e c e d e n t  t o  d i s b u r s e m e n t ,  S e c t i o n  S . l i g ) ,  i s  
hereby extended from J u n e  25, 1980 t o  J a n u a r y  31, 1981.  
We wlould l i k e  t o  a d v i s e  tha t  a s  a r e s u l t  o f  t h e  d e s i g n  
r e v i s i o n  t h i s  r e m a i n i n g  c o n d i t i o n  p r e c e d e n t  c a n  b e  
s a t i s f i e d  by a s t a t e m e n t  t o  t h e  e f f e c t  t h a t  t h e  i r r i g a t i o n  
system w i l l  n o t  be r e q u i r e d  u n t i l  s u f f i c i e n t  e f f l u e n t  
becomes a v a i l a b l e  a n d ,  t h a t  when i t  c a n  b e  p r e d i c t e d  t h a t  
e f f l u a n t  w i l l  b e  a v a i l a b l e ,  t h e  n e c e s s a r y  s y s t e m  will b e  
c o n s t r u c t e d  i n  r e c o g n i t i o n  t h a t  S p e c i a l  Covenant  6 .4  
commits the Covernmerrt t o  e f f e c t i v e  e f f l u e n t  u t i i i z a t i o n .  

# - ' 

His E x c e l l e n c y  
Hanna Odsh, P r e s i d e n t  
N a t i o n a l  Planning C o u n c i l  
Amman, Jordan  



Thc "Project A ~ s i s t a r ~ c e  C o r n p i e t i o n  O a t  cu ( P d C ; l ) ,  a s  
d e f i n e d  I n  Section 3 . 3 ( a ) ,  1s h o r e b y  e x t c r ~ d r : ~  f r o m  
Oecembcr 31,  1982 t o  Decemhr!r 3 1 ,  l9d3 w i t t i  t h e  t e rmina l  
d a t a  for rsquastln~ d i s b u r s e m e n t s ,  Sec t ion  3 . 3 ( c ) ,  
concurrently extendee  unti; September 30, 1304.  

P l e a s c  i n d l c a t o  your acceptance o f  the actions c o n t a l r ~ e d  
h e r e i n  by re turn ing  ane s igned copy o f  t h i s  lmplernentstion 
l e t t e r  t o  t h i s  o f f i c e .  I 

Very t r u l y  y o u r s ,  

Edgar  C. H a r r e l l  
Di rec to r  

S i g n a t u r e :  
Htlnna Oden 

P r e s l d e q t  



(I ) Su,-~yly of mntarle1.a f o r  w.d ccno t ruc t l -  n of ,I -FW\~; !?  

c o l h c t i a n  eyeten mrvlng a l l  dcvelopc~l n r w  of t,hc ::i ty ox' Acl~i:,s. 
( M ~ l l e  largely i n m l v i n g  new construction, wtiercl p r x f i P n b l o  111 
,:crtain lnotmaeo the new collection sgotem will inc:-~r?oru:e p w t o  
r!' tho lirczited existing oolZectlon network, which wil: be uppule t l  
ti, the ntandardo of the now oyetmj ;  end, 

(ii) Supply of equfpxuent fu r  t.ud construction of a sewage 
treatment plant  dc3ignod to provide secondary t reu tnxnt  of up t o  
9 , O  cubio zistera of swoge par dug. 

(L) The p r o j e c t  p i l l  ~ ; o  irnjlle;nc.trltc..i ky tiif: ?inter S u ~ , p l y  
Corpratlon acting on betmlf of the Ccvernment,. In  iiclclitla~r to  
the coriutructlon prosram, it rill i n c l ~ d e  approprit~tt? t r n i n i n g  to 
i m u e  ths proflcimcy of t h t  'IYSC > t u f f  aabers  rrlrprnsili:c f o r  
project  allmLriietration and operutl~..ns. 

Project arrluatim w i l l  v e r i f y  achieverr.ant of the  pr3,ject 
cSJectitrea and analpa tho social and equity Lnpszts r ~ f  the prc,:cc t . 
??x following chould be i n c l u d 4  the indi . :atw.-  9:" cro jec t  
~cn leva r~emt  and efrect: 

( a )  Are all residents snd busi l lesvss  in Aqaka City cocneeted 
ta a fully functioning rewage col lect ion system? 

' 
(h) fa  the sorage treatment p l a n t  cperat ing within sc?ep+,oble 

o t m d . r d a  with regard to qt;nli:~ of effiuerit? 

( c )  Is the sewage treatbent glant  ixxa l lg  opersti~lg w i  thou': 
producing mticeabie amounts ~f ?;nple~sant  cdcra? 



7 r a  total c o s t  of the  pmJec t  a o  ciescrbhcd above ?1 c s t b ~ : ( ? d  
m *  r ; ...~),473,!30C l x ~ c l u ~ n g  suc+rvision, cost l r l r - x c i c s  n.r,.i int.ores ; 

ciurlng construction. Of this amount 8?,50C,OCK) is tu be f i n a n c a d  
by the  A.I.D. Loan and tho rrunr1ining $7, 37C?,CCr! Sg t1,e Governmen:, 
Illrough the Water ,%>ply Comrl t i o n .  me c?;c,nat.ed iisbursemer. t 
ache3ule for foreign e x c f - 2  and local currency m a t 3  is as 
l8~-.1cw9: 





Conmi l  tnnt s.i lrrr l t , tt  d r n f  t bit tlocrurnr:nt,g l ' c ' ~ r *  
!..all ~TH!! '4 

NTP to ccrwtructton contrncLor dellvor?d 

October, 19fl.1. 

1. 'Contract c m p l e t i o n  and p lan t  start-up 

n. m l u a t i o n  begiris 

r.. Fvslur l t ion rqmrt ccnpl*?tsd and cu?id. t t e d  . , : ebruury , 19:2, 





It should be noted that the use of any portion of the tneat-h'l 
c f f  l m c  for ccumrcial cultivation of ag r i cu l tu ra l  c r o p  prcsatcs 
a p ~ t e n t i a l l y  major risk t o  environmental health, h r e f o t e ,  i t  iff 
essential that an understandin be reached b e t e n  USAID d  he 
Government 9f Jordan which wil f result in a program of sptmatic 
mitor ing  on a regular basis. Such an understanding should i d e n t i f y  
the p r e y  respwib le  for m i t o r i n ) !  2ld s~ecify the  form .-.d i ~~ee rva l  
of muni twing  reports. In addition provis~ons should be aede to 
for mi tor ing  cf cdor, i n sec t  and s n a i l  control activities as wt- 
l ined  i n  the  d o c u r ~ q t  reviewed. Copies of such m i t o r i n g  report; 
9b.a~ld be provided t o  my o f f i c e  for inclusion in the files. 

cc: (X/>i, S.  Grlson 
Ls?D/tt;man, R .  Cline, Miss im Znvi ronmental Officer  
L ' S X I D / A m ,  J . Chssanos, S a n i t a r y  Engiwer ina  Advisor 
U S L D / h n m ,  C . Dav idson,  Regional Legal Adv isoc 


