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EVALUATION OF J0RDCW RIFT VALLEY 
WATER RESOURCES STUDY 

13. SUMMARY 

The p r o t e c t  provided a $5.0 mi l l i on  loan t o  t h e  Government of 
Jordan t o  a s s i s t  i n  funding t h e  s t u d i e s  and i n v e s t i g a t i o n s ,  inc luding 

. . -... d r i l l i n g ,  r e a u i r e d  t o  d e f i n e  more c l e a r l y  the q u a n t i t y ,  q u a l i t y  and 
. , ,  -.v.,. l o c a t i o n  o f  e l l  around and s u r f a c e  water a v a i l a b l e  i n  t h e  Jordan R i f t  

;;!ley (JRV), which inc ludes  t h e  Jordan Valley and Wadi Araba. This  
informtctlon i s  e s s e n t i a l  t o  meet t h e  o b j e c t i v e  o f  formulating a 
comprehens iv~  :titer resources  deve lomen t  proaram t o  meet Jo rdan ' s  
water  needs. The :~?lement ing  agency is t h e  Jordan Valley Authori ty 
(JVA) . The Loan agreemtct  was executed on August 28, 1978; t h e  PACO 
was December 31, 1982. 

The AID loan has  been used t o  f inance t echn ica l  a s s i s t a n c e ,  
c o m o d i t i e s  and most of t h e  drill in^ c o s t s  f o r  14 deep explora tory  
wells a long t h e  Jordan Valley escarpment. The f u l l  amount of t h e  loan 
has  been d i s b u r s e d ,  except  f o r  f i n a l  payments t o t a l l i n g  l e s s  than 
b24,COO ( s e e  Table I ) ,  which a r e  i n  t h e  process  of  being paid*. J V A ,  
us ing  i ts  owr funds, f inanced 18 percent  of  t h e  c o s t  o f  d r i l l i n g  t h e  
1 4  wells a l o n o  t h e  Jordan Volley escarpment arid a l l  of  t h e  COS~CS of 
d r i l l i n g  26 shal low exp lo ra to ry  we l l s  i n  t h e  Southern Chors and 23 
shallow e x p l c r a t o r y  w e l l s  i n  Wadi Araba. The purpose of t h i s  
eva lua t ion  is t o  a s s e s s  t h e  r e s u l t s  achieved through t h e  p r o j e c t  
implementation oe r iod ,  September 1978 - December 1982. 

The i n s t a l l a t i o n  of  seven s u r f a c e  water monitoring s t a t i o n s  i n  
Wadi Araba a r d  t h e  ex tens ive  d r i l l i n g  i n  t h e  Southern Ghors and wadi 
Araba have er.aSled t h e  J V A  l o  de f ine  most o f  t h e  a v a i l a b l e  s u r f a c e  and 
groundwater r e sources  i n  those  areas .  The JVA has  a l s o  d r i l l e d  
a d d i t i o n a l  product ion  wells i n  those  a r e a s  t o  provide water f o r  
domestic u se  i n  popula t ion  c e n t e r s  and f o r  i r r i g a t i o n .  

The 1 4  e x d o r a t o r y  w e l l s  a long t h e  Jordan Valley escarpment, when 
t e s t e d  a f t e r  d r i l l i n g ,  y i e lded  a t o t a l  of  3,200 cub ic  meters per  hour 
o r  about 28 r r i l l i o n  c u b i c  meters  per  year (MCM/a) (See Table 11) .  
Even before  a l l  t h e  r e s u l t s  o f  t h e  explora tory  d r i l l i n g  program were 
i n ,  JVA had m d e  p lans  t o  d r i l l  production we l l s  i n  t h e  more promising 
a r e a s ,  o a r t i c - ~ l a r l y  i n  t h e  no r the rn  o art of t h e  Jordan Valley. Wells 

* FMAFD is t o  reach agreement with Dames & Moore on e f f e c t i n g  t h e  
f i n a l  payment and t o  n o t i f y  USAID/Jordan o f  t h e  outcome i n  order  t o  
r e l e a s e  t h e  F i n a l  payment and close-out t h e  p r o j e c t .  



d r i l l e d  near Mukheiba along the Yarmuk River a r e  currently yielding 
a t  a r a t e  of about 50 MCM/a. A supplemental canal has been 
constructed to  carry t h i s  water t o  the East Chor Main Canal (ECMC), 
t h ~ ~ s  helping t o  re l ieve  the chronic i r r i ga t i on  water shortage i n  the 
lower Jordan Valley d u r i q  the s m e r  months. The J V A  plans to  
i n s t a l l  a mini hydropower s t a t i o n  a t  the point where water from the 
new canal drops i n to  the EGMC. Similarly, three production wells have 
been d r i l l e d  i n  the Wadi Araba watershed. Contracts have been awarded 
t o  construct f a c i l i t i e s  t o  t r e a t  and p w  about 20 KM/a of t h i s  water 
t o  l r b id  and towns and v i l lages  i n  the Northern D i s t r i c t  of the Water 
Supply Corporation, where drinking water is now severely rationed. 

Plans a r e  a l so  being formulated t o  use water from three wells a t  
Kafrein i n  the south t o  meet the  i r r i ga t i on  needs of the area beyond 
the  reach of the EGK. Water from the wells a t  Mukheiba and Wadi 
Kafrein, a s  well a s  in  some of the other  areas ,  is of good qual i ty  and 
quantity.  On the other hand, the yield of water from four other 
pro jec t  wells was low snd the  t o t a l  dissolved so l ids  were high. This 
is extremely usef~r l  information tha t  w i l l  allow J V A  t o  avoid 
development i n  these areas. 

The project has been eminently e f f ec t i ve  i n  i t s  primary objective 
of providing information for  the formulation of plans for the 
development of the water resources of the JRV.  I t  a lso was e f fec t ive  
i n  i n s t i t u t i on  building i n  terms of improvina JVA1s capacity t o  locate  
possible d r i l l i n g  s i t e s ,  monitor well production, and oversee 
contractors1 d r i l l i n g  programs. The Jcrdanian contractors a l so  
benefi t ted from experience gained from d r i l l i n g  deep water wells. 

Because of the i n i t i a l  inexperinnce of the  Jordanian contractors 
i n  d r i l l i n g  wells a t  depths of more than 500 meters and tender 
document delays, project  implementation was delayed some two years. 
Despite t h i s ,  the  project achieved i ts objectives and i n  f ac t ,  i s  one 
of the most successful AID p ro jec t s  i n  Jordan. 

11. Evaluation Methodolooy 

This evaluation was undertaken t o  assess  the r e su l t s  achieved a t  
t he  end of project implementation. Although the Project Paper (PP) 
s t a t ed  tha t  "there i s  no project  evaluation o the i  than A I D  monitoring 
and report reviews," the  Loan Agreement contains the standard covenant 
on evaluation. This evaluation is based on comrehensive monitoring 
during project implementation and on contacts and discussions with the 
JVA.  Pr incipal  contr ibutors  were Dr. Omar Judeh, Chief Hydrogeologist 
and Project Manager for  the J V A ,  and Aied Sweis, USAID Project  
Officer.  Other contr ibutors  were Dr. Munther 3. Haddadin, President 
of J V A ,  and Messrs. Albert A. Karian and William A. Libby, 
USAID.'Jordan Chief Engineer and Deputy Chief Engineer, respectively. 



15. External 'actors 

There were no s ign i f ican t  external  factors.  

16. Inputs 

A I D  f i n a x e d  a contract between J V A  and Dames and Moore, i n  
associat ion wizh Boyle Engineering Corporation (signed in February 
1979), t o  prov'oe technical and managerial services to  JVA for a 
period of two years. The contract  included most of the hydrological 
and geological program proposed i n  the  Project Paper, except for  the  
a r t i f i c i a l  recnarge study and the  geophysical survey of the Southern 
Chors. (The l i t t e r  s tudies  were conducted by a firm financed by the  
Federal Republic of Germany). 

Oames & Moore adequately completed most* of the  s tudies  ca l led  
for  i n  t h e i r  c ,mtrac t .  However, the J V A  concluded tha t  the f i rm's  
performance was unsatisfactory and the firm's services were no longer 
required. The f i rm's  contract was terminated for convenience on June 
30, 1980. Jusz i f ica t ion  provided by J V A  TO USAID follows: 

A. The p r epa ra t im  of' tender documents by the consultant took 
longer than p l a n e d  and resul ted i n  a delay of award of the d r i l l i n g  
contract.  

8. The or ig ina l  d r i l l i n g  program was amended by the JVA and some 
of the or ig ina l ly  planned work was performed under the auspices of the 
West German Cooxrat ion program, thereby obviating any need for the 
consultant 's i,-volvement i n  t h i s  aspect of the program. 

C. By l a z s  spring 1980, the  J V A  had recrui ted ten qual i f ied 
geologists ana nydrogeologists t o  par t ic ipa te  i n  the project  and work 
w i t h  t he  consuLmnts. Previously lacking these types of sk i l l ed  
personnel, J V A  re l ied  on Oames and Moore to  provide eological and 
hydrogeologird expertise.  It t h i s  point i n  the however, 
these s k i l l s  wsre no longer needed from the consultant. 

* i.e., two p o l o g i c a l  reports  on Wadi Araba and the Jordan Valley, 
surface wzter study, rerriute sensing study, and d ra f t  f i na l  report.  



In view of the above, the J V A  proposed t o  provide constrcrctlon 
supervision with its own s t a f f ,  reinforced with specif ic ,  technical 
essis tance from m e  advisor t o  be provided under a personal service 
contract.  The s u p e r v i s i a ~  of d r i l l l r j  of exploratory wells and of 
well development and tes t ing  was undrrtaken, through a two-year 
personal se rv ices  contract  (executior~ date: November 18, 1980) with 
Stanley M. Remington, a re t i red  AID t~ydrogeologist with extensive 
well-dr i l l ing experience, and was sa:isfactorily completed before the  
er,d of h i s  contract  period. Both pa r t i e s  mutually agreed t o  terminate 
Mr. Remin5tonVs contract  i n  A u p t  1982 lo for convenience, not for any 
deficiencies ,  but because h i s  work was finished. 

In the  h i a tu s  between the termination of the Dames and Moore 
contract  and Mr. Remingtonos a r r i va l ,  the lack of specialized 
technical assis tance hindered project  implementation. A period of 
f ive  months elapsed u n t i l  the Remington contract was signed. The 
d r i l l i n g  contractor  was d r i l l i n g  a t  depths greater  than ant icipated 
and encountered problems such a s  b i t  and pipe losses. Although the 
JVA hydrogeologists and geologists benefitted from work with the  Dames 
and Mmre consultant,  nei ther  the contractor nor the J V A  project  
personnel were fu l ly  experienced i n  deep well d r i l l i n g  and monitoring* 

In addition, AID financed the equipment for seven surface water 
monitoring s t a t i ons ,  which were i n s t a l l ed  i n  the Wadi Araba by Boyle 
Engineering under t h e  Dames and Moore contract ,  and also 
hydrometeorlogical and other small-value technical equipment. 

Dr i l l ing  was done by Jordanian contractors,  most of whom were 
i n i t i a l l y  inexperienced. T h i s  coupled with tender document dclays, 
caused the project  t o  be delayed some two years beyond the date  
estimated i n  the  Project  Paper. 

The major AID input i n  terms of the  d r i l l i n g  program, was the 
financing of about 82 percent of the cost of a contract between J V A  
and Equiprwnt Sales  and Services Company, a Jordanian company, for  
d r i l l i n g  exploratory wells i n  the J R V .  

In sumnary, AID'S contribution of $5 million t o  the project  was 
used t o  finance technical services ,  c o m d i t i e s  and 82 percent of t he  
cos t  of d r i l l i n g  14 deep exploratory wells i n  the Jordan Valley 
escarpment. A breakdown of AID'S contribution is given i n  Table I. 
The J V A  financed the  loca l  costs  of establ ishing surface water 
monitoring s t a t i ons ,  18 percent of the cost  of d r i l l i n g  the 14 deep 
wells, and some well development and test ing.  J V A ' s  t o t a l  
cont.ribution, which includes a l l  of the costs  of d r i l l i n g  40 shallow 
exploratory wells i n  the Southern Ghor and Wadi Araba, and 
considerable s t a f f  time and other in-kind cos t s ,  has not been 
complete1 quantified. Not included a s  inputs t o  the pro ec t  a r e  r JVAts f o l  ow-on expenditures and commitments approaching mil l ion 
t o  develop the water resources iden t i f ied  by the  project. 

Q 



17. Outputs 

The project consultant,  Dames and Moore, i n  association wi th  
Boyle Engineering Corporation, completed most of the technical reports  
reau i red  by the contract  before i t  was terminated by the SVA for  
convenience. They prepared technical s ~ e c i f i c a t i o n s  and contract 
documents for the d r i l l i n  programs. They h e l ~ e d  i n s t a l l  stream 9 gauging s t a t i ons  i n  the s de wadis of the Wadi Araba and a 
rne~eorologicel s t a t i on  network. They st gervised some of  the d r i l l i ng  
i n  the Southern Ghors and Wadi Araba. The supervision of d r i l l i n g  of 
exsloratory wells and of well development and tes t ing  financed by AID 
was undertaken and completed by Mr. Remington. 

- - The 26 shallow wells d r i l l e d  i n  the Southern Chors ranged i n  
- decth from 55 t o  160 meters and had a yield of 30 t o  100 cubic meters 

pez hour with t o t a l  dissolved so l i d s  (TDS) of 550 t o  3,000 par t s  per 
-- mil l ion  (PPM). The 23 shallow wells i n  the Wadi Araba were d r i l l ed  t o  
- degths ranging from 60 t o  220 meters and had yields  from 25 t o  200 

cuc ic  meters with TDS of 800 t o  2700 PPM. Although y ie lds  a re  small 
an13 water from some wells is too sa l ine  for use, a su f f i c i en t  amount 
of usable water has been found t o  allow J V A  t o  s t a r t  a number of p i l o t  
I r z i aa t i on  projects  i n  the a reas  south of the Dead Sea. 

The Project Paper envisaged d r i l l i n g  only 12 deep exploratory 
wel l s  on the Jordan Valley escarpment between the Yarmouk River and 
t h e  Dead Sea. About seven boreholes were s t a r t ed  aqd not completed 
becsuse of problems encountered i n  the d r i l l i ng .  Ultimately 14 wells 
weze completed. Detai ls  of the  completed wells a r e  given i n  Table 
11. It should be noted t ha t  e igh t  were flowing a r tes ian  wells. The 
TDS of the water from a l l  but four of the wells is l e s s  than 1,000 PPM 
whlch means tha t  these waters a r e  su i tab le  for  both i r r i ga t i on  and 
pc zsble  uses. 

The d r i l l i n g  of production wells has yielded much additional 
intcrmation and some surprises .  A production well d r i l l e d  a short  
dis tance from J R V - 1  a t  Mukheiba, which had a modest yield of 175 cubic 
rnezss  per hour, proved t o  be a llgusherll, with a yield of over 5,500 
c m i c  meters per hour, t h a t  overturned the d r i l l i n g  r i g  and flowed 
u rmn t ro l l ed  i n to  the  Yarmouk River. JVA has constructed a canal, a t  
a zest of about $10 million, t o  carry the water from four ~ roduc t ion  
wells a t  Mukheiba t o  the E G K .  



18. Purpose 

The pro ec t  purpose is best  expressed as  follows: @,Through 
s tud ies  and i nvestigations, including d r i l l i n g ,  t o  define more c lear ly  
the quant i ty ,  qual i ty  ar-4 locat ion of ground and surface water t ha t  is 
avai lable  i n  the Jordan Ri f t  Valley, including the Southern Ghors and 
Wadi Araba.I1 The end of project s t a t u s  (EOPS) can be expressed a s  
follows: llHydrological and hydrogeological information will be 
obtained and avai lable  for the formulation of future plans for the  
development of water resources of the JRV." Both the purpose and the  
EOPS have been achieved, a s  described i n  Section 13. Sumnary. 

The goal t o  which t h i s  project w i l l  contribute is best expressed 
a s  @,effect ive development, management, conservation, protection and 
u t i l i z a t i o n  of Jordan's scarce water resources a s  required for future 
economic growth and development." The project has already contributed 
s ign i f ican t ly  t o  t h i s  goal. Based on the information gathered by the  
s tud ies  and investigations of t h i s  project ,  the J V A  has already 
d r i l l e d  four production wells near the  Mukheiba exploratory well and 
has constructed a canal, a t  a cos t  of $10 million, t o  convey about 50 
MCWa of water t o  the East Chor Main Canal t o  help meet the 
agr icu l tura l  demands of the Jordan Valley. This addi t ional  water w i l l  
be par t icu la r ly  valuable i n  the s m r  season when the flow in the 
Yarmouk River is low. In  addition the JVA has awarded contracts  worth 
about $40 million, which w i l l  soon be undertaken, t o  t r e a t  and pump 
about 20 MCM/a of water t o  the I rb id  plateau for domestic use. Such 
an immediate and e f fec t ive  contribution to  a goal is probably 
unprecedented . 
20 Beneficiaries 

The d i r ec t  beneficiar ies  a re  the  engineers and hydrologists of 
the  JVA who have gained addi t ional  knowledge through association with 
the data  gathering and analysis  aspects of the project and the  
Jordanian d r i l l i n g  contractors who have learned through experience how 
t o  d r i l l  t o  depths of 1,000 metars or more under adverse conditions. 

The ind i rec t  beneficiar ies  a r e  the farmers and t he i r  famil ies  i n  
t he  Jordan Valley, the  Southern Ghors and Wadi Araba who w i l l  receive 
increased amounts of i r r i ga t i on  water, the  residents of the  Balqa Area 
who w i l l  be get t ing the water supply from the East Ghor Canal and the  
residents  of t h e  I rbid Plateau whose supply of drinking water w i l l  
more than double. The people of Jordan w i l l  benefi t  from incrensed 
agr icu l tura l  production i n  the JRV area. 



- I - - 
- 

- 21. Unplanned E f  f e c t s  
r s  - 

The JVA had expected t o  f ind  some water i n  t h e  J R V  a s  a r e s u l t  of  
t h i s  p r o j e c t  and had made some modest pre l iminary  p l ans  f o r  i ts use. 
The discovery o f  s u b s t a n t i a l  q u a n t i t i e s  of water,  p a r t i c u l a r l y  i n  t h e  
n o r t h ,  however, spu r red  t h e  J V A  i n t o  a c ra sh  program of  des ign  and 
cor . s t ruc t ion  t o  b r i n g  a d d i t i o n a l  a g r i c u l t u r a l  water  t o  t h e  Jordan 
Val ley  and d r ink ing  water t o  t h e  population o f  t h e  I r b i d  Pla teau .  I t  
hac  been expected t h a t  t h e  water fo r  t hese  uses  could  come, about a 
decade from now, only Prom t h e  Maqarin Dam on t h e  Yarmouk, t h e  
c o n s t r u c t i o n  o f  which h a s  been defer red  u n t i l  r e s o l u t i o n  of  r i p a r i a n  
i s s u e s .  The unplanned major cons t ruc t ion  now being implemented 
because  o f  the p r o j e c t  and i ts f indings  w i l l  p a r t i a l l y  r e l i e v e  water 
s h c r t a g e s  t h a t  had been expected t o  cont inue  wel l  i n t o  t h e  1990s. 

- 
22. Lessons Learned 

- - ( a )  Highly s p e c i a l i z e d ,  t echn ica l  advisory  a s s i s t a n c e  is needed 
- - a t  a11 s t a a e s  of a p r o j e c t  such a s  t h i s  one. From t h e  te rminat ion  o f  

t h e  consulf a n t s 1  c o n t r a c t  u n t i l  t h e  h i r i n g  o f  a n  experienced 
hyc rooeo loa i s t ,  t h e  JVA had no expe r t  adv i so r  a s s i s t a n c e  on t h e  
p r c i a b t .  Both t h e  J V A  supervisory  s t a f f  and !he d r i l l i n g  con t r ac to r  
f o r  t h e  deep w e l l s  a long t h e  escarpment were inexperienced.  Many 

B s e r k u s  d r i l l i n g  mis takes ,  t h a t  delayed t h e  p r o j e c t  f o r  s e v e r a l  
rnacths, were made dur ing  t h i s  psr iod .  Admittedly t h e  c o n t r a c t o r  d i d  
l e e r n  from t h e s e  mis takes ,  bu t  they c o s t  him t ime and money. Most of 
t h e  mistakes probably could have been avoided i f  experienced adv i so r s  - hac  been a v a i l a b l e .  

( b )  In  p r o j e c t s  i n  which t h e  purpose is t h e  ga the r ing  and 
i n t e r m e t a t i o n  of  informat imi ,  t h e  p r o j e c t  agreement needs t o  be 
wri:ten i n  such a way t o  al low t h e  Borrower and AID t o  modify elements 
o f  zrle o r o j e c t  a s  new informat ion  becomes a v a i l a b l e .  I n  t h i s  case ,  
t h e  number and l o c a t i o n  of  w e l l s  were f ixed  and only  minor 
moc i f i ca t ions  were made poss ib le .  For tunate ly ,  t h e  production w e l l s  
t h s t  t h e  JVA is a c t i v e l y  d r i l l i n g  w i l l  supply a d d i t i o n a l  
h y c o g e o l o g i c a l  information.  

(c) The terms and cond i t ions  of c o n t r a c t s  f o r  explora tory  
d r i l l i n g  o r  f o r  any o t h e r  a c t i v i t y  i n  which t h e r e  is a high degree of 
u n c e r t a i n t y  should i n c l u d e  p rov i s ions  dea l ing  wi th  D O S S ~ ~ ~ !  
u n s x i c i ~ a t e d  r e s u l t s .  It had been expected t h a t  none of  t h e  wells 
WO& be deeper than  750 meters and no p r i c e s  were included i n  t h e  
c o r t r a c t  f o r  d r i l l i n g  beyond t h a t  depth. I n  t h e  first we l l ,  JRV-1 a t  
M u h ~ i b a ,  it became obvious t h a t  i t  would be necessary  t o  d r i l l  much 



deeper than 750 meters t o  ge t  necessary information on the complex 
formation a t  tha t  location ( t he  t o t a l  depth a t  J R V - 1  was 1,238 
meters). Dri l l ing stopped for  several weeks while J V A  and the 
contractor  negotiated pr ices  for  d r i l l i n g  deeper than 750 meters and 
USAID then debated the reasonableness of these prices,  Time and 
e f f o r t  would have been saved if the or ig ina l  IFB had required the 
bidders t o  submit provisional un i t  pr ices  for  d r i l l i n g  t o  depths 
greater  than anticipated. 

23. Special  Comments or  Remarks 

Geol3gical mapping of the Jordan Valley was com~leted i n  the mid 
1960s anc showed a poss ib i l i ty  of s ign i f ican t  groundwater occurance 
along the  eastern escarpment. In the l a t e  1960s and ear ly  1970s a 
number of  exploratory wells were d r i l l e d  i n  several par t s  of the 
escarpmen:. These exploratory wells confirmed the existance of 
groundwater i n  the upper limestone formations. However, depths were 
l imited t a  300 meters because only small d r i l l i n g  r i g s  were avai lable  
i n  Jordan a t  t ha t  time. In 1977 the West German Aoency for  Technical 
C o o ~ e r a t i m  prepared a National Water Master Plan For Jordan. The 
master plan included estimates of qroundwater i n  storage and 
explo i tab le  groundwater for each of Jordan's groundwater systems, 
includina the Jordan Valley. These estimates were considered by the 

' JVA t o  be too low. ~ d d i t i o n a l l y ,  the  estimates of aroundwater i n  
storage d ld  not d i f f e r en t i a t e  between s a l i ne  and fresh groundwater 
areas. 
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PROJECT EXPENDITURE 

TABLE I 

A I D  EXPENDITURE 

(Loan Agreement Sinned f o r  US Dolo 5,000,000.00) 

EXPENDITURE 

I Local  Currency 

Dames and "we 
Boy.le Eng. Gorp. 
J V A  (ESSCO - D r i l l i n g )  
Geophysics: Instrument Supply (GISCO) 
J V A  ( ~ t a n l s y  Renington) 
JVA (ComncCit ies)  

I 

T O T A L  1 3,901,969.76 

Foreign Currency T 0 T A L 

* Includes accrued expenditure o f  Do1 s 23,539.22; 
payment o f  t h i s  amount i s  underway. 

GOJ EXPENDITURE 

(GOJ Con t r i bu t ion  p e r  PP is US Dols 1,750,000.00) 

- 

EXPENDITURE LOCAL CUWNCY 

Jordan  Dinars Equiva len t  t o  Dols 1) 

I 

D r i l l i n g  ( I? we1 1s ) 
Well Devel:, i n g  and T e s t i n g  
S t a t i o n  BuiL2ings 
P ipes  
Administray lgn  
Comiodi t ies  

1 )  Average exchange rate: $ 1.00 = J D  0.350 



JORDAN RIFT VALLEY PROJECT 

DEEP WELLS I N  JORDAN VALLEY ESCWHENT 

TABLE I1 

Well Well Name Coordinates Elevation Total  Yield TDS 
No. East North Meters Depth M , H r .  3 

Meters 

Hamma Mukheiba 

Wadi E l  Arab 

Wadi El  Arab (N. 

Tabqat Fahi l  

Wadi E l  Yabis 

Kura ima 

Sleikhat  

Karama 

Bassat E l  Faras 

Kafrein 

Kaf r e in  

Kaf r e i n  

Sakna 

Wadi Shueib 

Remarks 

f lowing 

Flowing 

Flowing 

Flowing 

Plowing 

Flowing - 

Flowing 

* Temperature of t h e  groundwater a t  t h i s  wel l  is 56O C 

** Well No. l l . D .  is  considered No. 1b funded under amendment t o  t he  d r i l l i n g  contract.  



Pnojec t  Appra isa l  and P r o j e c t  Papor 
Completod 

hx thor i za t ion  o f  Loan 

!;egotiation and Execution of Loan 
I-greement 

Cmc?itions Precedent Met 

I - i t i a l  Disbursement 

Tina1 Disbursement 

Planned Actual  

4ug. 1, 1970 Juno 10,  1970 

Ave . ' A ,  1978 hug. 8 ,  1978 

Sopt.30, 1978 hug. 28, 1978 

Nov. 1, 1970 Jan .  9 ,  1979 

Mar. 1, 1979 June 17 ,  1979 

Sept.  30, 1981 Pending 

.':?~ertisement f o r  P requa l i f  i c a t i o n  
=f h G C firms Jan.  1978 

J s c e i v e  P r e q u a l i f i c a t i o n  Data Feb. 28, 1978 

Z-:.,hate and Completc Shor t  L i s t  by J V A  Apr. 1, 1978 

.:.I: approval  of Shor t  L i s t  May 17,  1978 

I x u e  REP t o  Shor t  L i s t ed  Firms Sept.  1978 

s s c e i v e  Responses t o  RFP Nov. 1978 

Z-:aluate Proposals and S e l e c t  Firm 
fz? )!egotiat ion Jan .  1979 

!-I3 Approval o f  JVA S e l e c t i o n  Feb. 1979 

! ; q o t i a t e  and Execute Contrac t  Mar. 1979 
CI- - - . , t ract  Termination Mar. 1981 

::inley Remington - Contrac t  s i m e d  
2nd terminated 

3. Z- i l l inq  Contrac t  

:+gin Prepara t ion  of IFB Oct. 1978 

.A. I. 3. Approval of  IFB Jan .  1979 

Issueance of IFB 

'zce ip t  o f  S ids  

Feb. 1979 

Mar. 1979 

Z-:zluation of Bids and S e l e c t i o n  o f  
' x t n a c t o r  Apr. 1979 

Hs3 i l i za t ion  and Begin D r i l l i n g  Program , May 1979 

Cmple t ion  D r i l l i n g  Program Dec. 31, 1980 

Jan.  1978 

Fcb. 28, 1978 

Apr. 1, 1978 

J u l y  15 ,  1978 

Sept.  1978 

Nov. 1970 

Dec. 1978 

Jan. 31, 1979 

Feb. 7, 1979 

June 30, 1980 

Nov. 18, 1980 

Aug. 31, 198? 

Jan.  24, 1980 

Apr. 8, 1980 

March 1980 

A p r i l  1980 

May 20, 1980 

Aug. 30, 1980 

Dec. 31, 1982 

3 ~ n c h a s e  o f  Meteorologic Equipment 
f 3 r  Wadi Araba June 13 ,  1981 


