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EPCRT ON THE A C T IV IT IES OF THE WATER DIVISION 
D Z-JBE PUBLIC WORKS DEPARTMENT ~

INTRODUCTION i

1 .  I n  19 65 S i r  W i ll ia m  H a lcr o w  & P a r t n e r s  w ere  a p p o in te d  t o  o r g a n iz e 
and c a r r y  o u t a W ater R e s o u r c e s  S u r v e y  o f  th e  T r u c i a l  S t a t e s  i n c l u d in g 
t h e  p r e p a r a t io n  o f  r e p o r t s  and y e a r - b o o k s  and reco m m en d a tio n s  f o r 
f u r t h e r  s t u d i e s  and w o r k s .  I t  w as o r i g i n a l l y  e n v is a g e d  t h a t  t h i s 
s u r v e y  w ou ld  be c o m p le te d  by S ep tem b e r 19 6 7  b u t b y  t h a t  t im e  th e  n a tu r e 
and s co p e  o f  th e  s u r v e y  had ch an ge d  r a d i c a l l y ;  a s  a r e s u l t  o f  th e 
e a r l y  f i n d i n g s  and i n  r e s p o n s e  t o  p o p u la r  demand t h e  s u r v e y  team  w ere 
r e q u i r e d ,  i n  a d d i t i o n ,  t o  e s t a b l i s h  a  r u r a l  w a te r  d e v e lo p m e n t program m e 
o p e r a te d  by a d i r e c t  la b o u r  o r g a n i s a t i o n  f o r  t h e  d r i l l i n g  and s in k in g 
o f  w a te r  w e l l s ,  c o n s t r u c t i o n  o f  w a te r  r e s e r v o i r s  and p i p e l i n e s , 
c l e a n i n g  and d e v e lo p m e n t o f  f a l a g e s  and s p r i n g s ,  r e p a i r s  and c o n s t r u c t i o n 
o f  i r r i g a t i o n  c h a n n e ls  and su ch  s i m i l a r  w o r k s .  C o n c u r r e n t ly  th e  s u rv e y 
and t h e  embry® P .W .D . o r g a n i s a t i o n  c a r r i e d  o u t s t u d i e s  and d e v e lo p m e n t 
w o rk s  f o r  u rb an  w a te r  s u p p l i e s  ^ in c lu d in g  A jm a n , Umm a l  Q a w a in , R a s  a l 
K h a im ah , F u j a i r a h ,  K a lb a  and Khor F a k k a n . C l e a r l y  e x p lo r a t i o n  had becom e 
e x p l o i t a t i o n .

2 .  F o r t h e s e  r e a s o n s  th e  s u r v e y  p e r io d  was e x te n d e d  f i r s t  t o  S ep tem b e r 
1963 and s u b s e q u e n t ly  f o r  f u r t h e r  y e a r ,  i t s  r e s p o n s i b i l i t i e s  e v e n t u a l l y 
b e in g  handed o v e r  from  th e  C o n s u l t a n t s  t o  th e  P u b l i c  W orks D e p a rtm e n t 
on 1 s t  S e p tem b e r 1 9 6 9 . A t t h i s  t im e  th e  s u r v e y  o r g a n i s a t i o n  i n 
a d d i t i o n  t o  p r o f e s s i o n a l  and a d m i n i s t r a t i v e  p e r s o n n e l ,  co m p ris e d  e x p e r t 
s u r v e y o r s ,  r e c o r d e r s ,  d r i l l e r s ,  pump f i t t e r s ,  p ip e  l a y e r s ,  d r i v e r s , 
o p e r a t o r s  and t o t a l l e d  o v e r  150  s t a f f  w ith  p la n t  w h ich  in c l u d e d  t h r e e 
d r i l l i n g  r i g s ,  c o n c r e t e  m ix e r s  e x c a v a t o r s ,  b lo c k m a k in g  m a ch in e s  and 
m is c e l la n e o u s  eq u ip m en t t o g e t h e r  v/ith  a t r a n s p o r t  f l e e t  o f  5 l o r r i e s  and 
9 Land R o v e r s .  T h is  r e l a t i v e l y  l a r g e  o p e r a t io n  had b een  a d m in is te r e d 
w h o l ly  w i t h i n  th e  C o n s u l t a n t ’ s O r g a n i s a t io n  and one o f  th e  f i r s t 
d i f f i c u l t i e s  a f t e r  t h e  C o u n c i l  t a k e - o v e r  w as t o  r e a s s e s s  t h e  o p e r a t io n 
i n  te rm s  o f  o v e r a l l  P .W .D . m anagem ent and t o  e n s u r e  i t s  p r o p e r  i n t e 
g r a t i o n  w ith  th e  D e p a rtm e n ta l o r g a n i s a t i o n .  T h is  e v e n t u a l l y  h a s  le d 
t o  some s a v in g s  i n  la b o u r  and t r a n s p o r t  to  th e  b e n e f i t  o f  th e  d e p a rtm e n t 
as a w h o le .

3 .  In  F e b r u a r y  1969 th e  C o n s u lt a n t s  p u b lis h e d  t h e i r  f i n a l  r e p o r t . 
"W a te r  R e s o u r c e s  o f  th e  T r u c i a l  S t a t e s "  w hich  s e t s  o u t  t h e i r  f i n d i n g s 
from  t h e  fo u r  y e a r  s tu d y  t o g e t h e r  w it h  reco m m en d a tio n s  f o r  f u t u r e  a c t i o n , 
much o f  t h e  D i v is io n ’ s p r e s e n t  w ork  f o l l o w s  a lo n g  th e  l i n e s  o f  t h e s e 
reco m m en d a tio n s  a lth o u g h  i n  c e r t a i n  d e t a i l s  c h a n g e s  a r e  d e s i r a b l e  and 
t h e s e  a r e  d is c u s s e d  a t  g r e a t e r  le n g t h  b e lo w . In  a d d i t i o n ,  t h e  D i v i s i o n 
i s  i n c r e a s i n g l y  in v o l v e d  in  th e  r a p i d  e x p a n s io n  o f  c e r t a i n  u rb an  w a te r 
s u p p ly  s y s te m s  on a s c a l e  w h ic h  p u ts  a h e a v y  lo a d  on a t e c h n i c a l  and 
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d e v e lo p m e n t o f  th e  o r i g i n a l  W a te r R e s o u r c e s  S u rv e y .

RURAL WATER DEVELOPMENT

5 .  O r i g i n a l l y  th e  d r i l l i n g  r i g s  w ere  em ployed  t o  s in k  h o le s  f o r p r o v id in g  h y d r o lo g i c a l  d a t a ;  n e e d l e s s  t o  say  t h i s  le d  to  a demand f o r pump and e n g in e  i n s t a l l a t i o n  t o  c o n v e r t  th e  h o le s  i n t o  p r o d u c t iv e  w e l l s . S i m i l a r l y  c l e a n in g  and d e v e lo p m e n t o f  c e r t a i n  f a l a j s  and s p r in g s  f o r h y d r a u l i c  m easu rem en t h a s  le d  t o  a demand f o r  t h i s  work f o r  p u r e ly w a te r  p r o d u c t io n  p u r p o s e s .  A t p r e s e n t  t h e s e  r e q u i r e m e n t s  f a r  o u t s t r i p o u r  c a p a b i l i t i e s  and w h ile  v a l u a b l e  h y d r o lo g i c a l  d a t a  i s  b e in g  c o l l e c t e d i n  th e  pc o c e s s  i t  i s  r a r e l y  t h a t  a r i g  o r  f a l a j  crew  ca n  be en g a g ed  on w ork d i r e c t l y  g o v e rn e d  by h y d r o lo g i c a l  c o n s i d e r a t i o n s .  I n  g e n e r a l th e  o p e r a t i o n s  f a l l  i n t o  tw o m ain  c a t e g o r i e s : -

a) Comm unity D e v e lo p m en t: f o r  s m a ll  v i l l a g e  s u p p l ie s and communal s u p p l i e s  t o  an  a r e a  o f  g a r d e n s  w h ere  th e com m unity i s  i n  n ee d  o f  f i n a n c i a l  h e l p .  T h i s  work i s c h a rg e a b le  t o  V o te  No.3H R u r a l  W a te r D ev e lo p m en t.
b) G ard en  D e v e lo p m en t: w o rk s  f o r  i n d i v i d u a l  p r i v a t e l y  owned g a r d e n s .T h d s e  w o rk s , m a in ly  b o re h o le  d r i l l i n g  a r e ,  s in c e O c to b e r  1969 c a r r i e d  o u t on a re p a y m e n t b a s i s .

6 .  D r i l l i n g

A t o t a l  o f  252 b o r e h o l e s  h av e  b ee n  d r i l l e d  s in c e  th e com mencement o f th e  S u rv ey  u n t i l  th e  p r e s e n t  d a y . D e t a i l s  o f th o s e  a re g iv e n  i n  A pp en d ix ' I  and th e  b o r e c o l e s  f a l l  i n t o  th e  f o l l o w in g  c a t e g o r i e s :
U n dev e lo p ed (S u rv e y  b o r e s

(A bandoned o r  d r y  b o r e s
. .  50
. .  35

D ev e lo p ed  o r ( R u r a l  com m unity b o r e s . .  17D e v e lo p a b le  (U rban  W a te r S u p p l ie s  . .  21(TSC i r r i g a t i o n  d e v e lo p m e n t . .  46( P r i v a t e  g a rd e n  w e l l s  ( p r i o r  t o  O c t , * 6 9 ) . .7 3(R epaym ent . .  10

T o t a l  No o f  b o r e s  . .  252
T o t a l  d e p th  d r i l l e d  • •  15 02 .-2  m e t ^
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e f f i c i e n c y .

The R as  a l  K haim ah g o v ern m en t have had  d i f f i c u l t i e s  w ith  th e  r i g 
w h ich  th e y  have b ee n  o p e r a t i n g ;  t h i s  h a s  now been  ta k e n  o v e r  by th e 
P u b l ic  Works D e p a rtm e n t and th e  t o t a l  o u tp u t  o f  d r i l l i n g  by th e 
D iv i s io n  w i l l  t h e r e f o r e  i n c r e a s e .

A ll  r e p a i r s  and m a in te n a n c e  a r e  now b e in g  u n d e r ta k e n  by th e
M eehani c a l  D iv i s i o n  ox th e  P u b l i c  W orks D e p a r tm e n t anu c o - t ^  a re 
s i g n i f i c a n t l y  l e s s  th e n  p r e v i o u s l y  when su ch  work was c a r r i e d  o u t  by 
p r i v a t e  e n g in e e r in g  f i r m s .

A l l  w e l l s  d r i l l e d  by P u b l ic  V/orks D e p a r tm e n t r i g s  a r e  s u b s e q u e n t ly 
pump t e s t e d  f o r  72 h o u rs  and y i e l d ,  drawdown and w a te r  q u a l i t y  r e c o r d s 
m a in ta in e d .

The c o s t s  f o r  d r i l l i n g  i n c lu d in g  t r a n s p o r t ,  r e p a i r s  and c a p i t a l 
d e p r e c i a t i o n  w ere e s t im a te d  by th e  C o n s u l t a n t s  d u r in g  th e  p e r io d  o f 
t h e i r  a d m i n i s t r a t i o n  a s  f o l l o w s : -

S ep te m b c r 1966 -  S ep te m b e r  1967 QDR. 110 p e r  m e tre 
O c to b e r  1967 -  S ep te m b e r  1968 ” 94  ” ”
O c to b e r  1968 -  J u ly  1969 ” 67 " ”

S in c e  t h e  C o u n c i l  t a k e o v e r  l a s t  S ep te m b e r th e  o p e r a t io n  h a s  been 
m o d if ie d  a s  o u t l i n e d  above some c o s t s  b e in g  re d u c e d  b u t  down tim e  f o r 
r e p a i r  b e in g  p r o p o r t i o n a t e l y  h ig h .  The C o n s u l t a n t s  m e th od s of 
a c c o u n ts  m akes i t  d i f f i c u l t  t o  d e te r m in e  th e  p r e c i s e  r e a s o n s  f o r  th e 
v a r i a b i l i t y  i n  d r i l l i n g  c o s t s  and t h e  C o u n c i l  a c c o u n ts  s in c e  th e 
t a k e o v e r  a r e  i n  a s im i l a r  p o s i t i o n .  A p r o p e r  c o s t  a c c o u n t r e c o r d  and 
a n a l y s i s  program m e h a s  b ee n  p r e p a r e d  and g o e s  i n t o  o p e r a t i o n  on th e 
1 s t  May t h i s  y e a r  and more a c c u r a te  f i g u r e s  w i l l  th e n  become a v a i l a b l e .

7 .  R epaym ent w e l l s

The C o u n c i l  h av e  d i r e c t e d  t h a t  a l l  w e l l s  d r i l l e d  f o r  p r i v a t e 
g a rd e n s  s h a l l  be c a r r i e d  o u t  on th e  b a s i s  o f  re p ay m en t by i n s t a l l m e n t s 
f o r  a l l  s u c c e s s f u l  w e l l s .  A llo w in g  f o r  th e  v a r i a b i l i t y  o f  c o s t s 
a c c o r d in g  t o  g ro u n d  c o n d i t i o n s ,  a p r o p o r t i o n  o f  u n s u c c e s s f u l  w e l l s  n o t 
d i r e c t l y  r e c h a r g e a b l e  and f o r  t e s t  pum ping each  w e ll  i t  was c o n s id e r e d 
t h a t  a s ta n d a r d  c h a rg e  o f Q D R .1 0 0 /- p e r  m e tre  o r  a p p ro x , QDR.3 0 / -  p e r 
f o o t  w ould be r e a s o n a b l e .  In  g e n e r a l  i t  w ould be  e x p e c te d  t h a t 
p r i v a t e l y  o p e r a te d  r i g s  m ig h t o f f e r  a s l i g h t l y  lo w e r  p r i c e ,  b u t  w i th o u t 
w e l l  t e s t i n g ,  i n  known a n d t ^ s y  d r i l l i n g  a r e a s  i n  th e  g r a v e l  p l a i n 
b u t  th e  C o u n c il*  s p r i c e  w ould be a t t r a c t i v e  i n  th e  more d i f f i c u l t 
a r e a s  b o r d e r in g  th e  m o u n ta in s  and on th e  E a s t  C o a s t ;  t h i s  w ould go some 
way to w a rd s  e a s in g  th e  p r e s s u r e  on t h e  C o u n c i l  r i g s .
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o t h e r  u n e x p la in e d  v a r i a t i o n s  i n  y i e l d .  I n  19 67 a program m e f o r r e h a b i l i t a t i o n  o f  f a l a j s  w as commenced and we now h av e two cre w s  e x p e r ie n c e d  i n  t h e  w o rk . I n s t a l l a t i o n s  so  f a r  co m p le te d  I n c lu d e  . F a l a j  a l  Mu’ a l i a 
F a l a j  D h a id 
F a l a j  Manama 
F a l a j  F i l i 
F a l a j  H a d f.

Dams a t  n01̂ , a ' s p r i n g s  h a v e  b een  c o m p le te d  a t  B it h n a  and H adf and 
hand dug w e l l  im p ro v e m e n ts  a t  W adi S ld r  and W adi B ih .

I n  O c to b e r  l a s t  y e a r  h e a v y  r a i n s  c a u se d  e x t e n s i v e  damage to  e x i s t i n g f a l a j s  i n  th e  a r e a  o f  M a s fu t  and H a tta  and s in c e  t h a t  tim e o u r cre w s h a v e ^ a lm o s t  c o n t in u o u s ly  em p lo yed  i n  r e h a b i l i t a t i o n  w o rk s in  t h e s e l o c a t i o n s  so  t h a t  d e v e lo p m e n t i n  o th e r  a r e a s  h ave b e e n  d e l a y e d .  I t i s  hoped t o  recom m ence t h i s  w ork i n  t h e  im m e d ia te  f u t u r e .

9 .  Pum ps, W ater T ank and D i s t r i b u t i o n  I n s t a l l a t i o n

A s o u t l in e d  i n  (7 )  a b o v e ,  t h e  D i v i s i o n  d o e s  n o t now p ay f o r  pump m a c h in e ry  f o r  p r i v a t e  g a r d e n s  b u t o u r c re w s  a r e  s t i l l  _ n b ^ n s iv e ly em p lo yed  on a b s t r a c t i o n  and d i s t r i b u t i o n  i n s t a l l a t i o n s  f o r  com m unity d e v e lo p m e n t i n  t h e  r u r a l  a r e a s ,  i n  a d d i t io n  t o  c o p in g  w ith  th e I n c r e a s i n g  demand f o r  i n s t a l l a t i o n  and m a in te n a n ce  o f  town and v i l l a g e s u p p l i e s .  H u ra l i n s t a l l a t i o n s  so  f a r  c o m p le te d  i n c l u d e : -

G h a y l M a s s a f l  M a s fu t
I d k a  W .G l j i  Manama
S a y h  F a h la y n  B i a t a  H ulayw a

1 0 .  I r r i g a t i o n  D e velo p m en t

D u r in g  t h e  C o n s u l t a n t ’ s a d m i n is t r a t io n  i r r i g a t i o n  w o rk s  f o r  ab ou t h a l f  th e  p r o j e c t e d  d e v e lo p m e n t a r e a  w ere  i n s t a l l e d  a t  M i l e ih a  and th e C o u n c i l  h a v e  now a p p ro v ed  th e  c o m p le t io n  o f  th e  sch em e; t h e s e  w o rk s a r e  t o  be u n d e r ta k e n  by t h e  W ater D i v i s i o n .

T w en ty  f i v e  b o r e h o l e s  h a v e  so f a r  b een  c o m p le te d  and pump t e s t e d f o r  th e  H am raniyah  I r r i g a t i o n  P r o j e c t  and e i g h t  m ore re m a in  t o  be d r i l l e d .

UPB/N 7JAT3R SUPPLIES
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t o  th e  new h o s p i t a l  a t  H o d e ib a .

The e x i s t i n g  v / e ll f i e l d  a t  B u r a y r a t  i s  b e in g  r e h a b i l i t a t e d  u n d er 
t h e  c o n t r o l  o f  th e  d e p a r tm e n t.  A d r i l l i n g  r i g  and c re w  o b ta in e d  from 
th e  R o y a l  E n g in e e r s  h a v e  sunk one a d d i t i o n a l  w e l l  t o  a d e p th  o f  300 f e e t 
and t h i s  h a s  p ro v e d  th e  b e s t  y i e l d i n g  b o re  t o  d a t e ;  t h i s  team  i s  now 
i n  th e  p r o c e s s  o f  d e e p e n in g  o t h e r  w e l l s  i n  th e  f i e l d .  VJhen t h i s  work 
i s  c o m p le te d  th e  c o m p le te  f i e l d  w i l l  be t e s t e d  and a c o m p re h e n s iv e 
d e s ig n  p r e p a r e d  f o r  t h e  e l e c t r i f i c a t i o n  and a u to m a t ic  c o n t r o l  o f  w a te r 
a b s t r a c t i o n s  M ea n w h ile  th e  s u p p ly  c o n t in u e s  t o  be l i f t e d  b y  d i e s e l 
pow er and a d e p a r tm e n ta l f i t t e r  i s  on d u t y  a t  th e  s t a t i o n  t o  m a in ta in 
t h e  e n g in e s  and pum psM

S 2’d £ £ £ £ fiJ la3_ ai_ K haim ah J 7 . i l !  a g e s

O u t l in e  d e s ig n s  a r e  b e in g  p r e p a r e d  f o r  v i l l a g e  w a te r  s u p p l ie s 
f o r  K h o u ra n , F a h l a in  and D ig d a g a ;  f i n a l i s i n g  o f  t h e s e  d e s ig n s  i s  b e in g 
d e la y e d  u n t i l  th e  r e s u l t s  o f  t h e  d ee p  d r i l l i n g  p r o j e c t  a t  K h a t t  ( s e e 
b e lo w ) a r e  a v a i l a b l e .

A f i r s t  p h a se  schem e f o r  Id h n  h a s  commenced and o t h e r  p r o j e c t s  a r c 
a b o u t t o  s t a r t  i n  G h a y l and / .s im a .

M a s fu t  and H a tta

An e x p lo r a t o r y  s u r v e y  i s  now i n  hand t o  l o c a t e  th e  m ost s u i t a b l e 
s o u r c e s  o f  s u p p ly .

F u j a i r a h  and C h u rf a

Two s m a ll s u p p ly  s y s te m s  h a v e  b e e n  i n s t a l l e d  in  t h i s  a r e a  b u t 
e x t e n s i o n  and r e in fo r c e m e n t  w i l l  becom e n e c e s s a r y  i n  t h e  n e a r  f u t u r e ; 
i t  i s  hoped t o  e l e c t r i f y  th e  pumps when th e  nev/ pow er s t a t i o n  i s  in 
o p e r a t i o n .

D ib b a  and O th e r  F u j a i r a h  V i l l a g e s

M ain s l a y i n g  and s t o r a g e  ta n k  o c o n s t r u c t i o n  i s  in  p r o g r e s s  a t  D ib b a 
w ork on s u p p ly  w e l l s  f o r  Q y a ra ^ y y a h  and Sqnmqam i s  i n  hand *

K h o r F akkan

A s k e l e t a l  w a te r  d i s t r i b t u i o n  sy stem  was i n s t a l l e d  b y  t h e  C o u n c il 
and i s  o p e r a te d  by t h e  S t a t e  a u t h o r i t i e s .  Demand i s  i n c r e a s i n g  and 
f u r t h e r  s u p p ly  w e l l s  a r e  s h o r t l y  t o  b e  d r i l l e d .  Some e x t e n s i o n  t o  t h e 
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t r a c i n g  f r e s h  w a te r  l e a d s  a c r o s s  t h e  d e s e r t .

V ery  much l e s s  i s ,  a t  p r e s e n t ,  known a b o u t th e  seco n d  q u e s t i o n  and 
w hat i s  i n  th e  e n d .m o re  im p o r t a n t ,  t h e  maximum s a f e  a b s t r a c t i o n  r a t e  t o 
av o id  d e p l e t i o n  o f  r e s e r v e s .  C e r t a i n  c o n c lu s io n s  can  b e  draw n from 
o b s e r v a t i o n s  a t  d r i l l e d  w e l l s  b u t  i n  th e  end a  d e t a i l e d  i n v e s t i g a t i o n  i s 
r e q u i r e d  i n  th e  a r e a s  from  w h ich  th e  w a te r  i s  d e r iv e d  v i x ,  th e  m o u n ta in s 
I n  t h i s  r e s p e c t  th e  C o n s u l t a n t 's  r e p o r t  and reco m m e n d a tio n s  m ust be 
c o n s id e r e d  d e f i c i e n t ;  i n  p a r t i c u l a r  an e x p a n s io n  o f m e te o r o lo g ic a l 
s t a t i o n s  i n  th e  m o u n ta in  a r e a s  i s  u r g e n t l y  r e q u i r e d  t o  a s s e s s  th e 
t o t a l  in c id e n c e  o f  r a i n f a l l ,  w hich  i s  b e l i e v e d  t o  be s i g n i f i c a n t l y 
h ig h e r  th a n  t h a t  r e c o r d e d  on th e  p l a i n s ,  and a l s o  g a u g in g  s t a t i o n s  t o 
m e asu re  t h e  s u r f a c e  and s u b s u r f a c e  f lo w  and hence  t h e  p r o p o r t i o n  o f 
r a i n f a l l  e n t e r i n g  th e  a q u i f e r  and e v e n tu a l l y  a v a i l a b l e  f o r  e x p l o i t a t i o n .

1 3 , The D iv i s io n  o p e r a t e s  f o u r  f u l l  m e te o r o lo g ic a l  s t a t i o n s  a t :

F a l a j  a l  Mu’ a l i a 
D i  gdaga 
M ile ih a  and 
K a lb a .

and r e g u l a r l y  r e c o r d s  o b s e r v a t io n s  a t  IS r a i n  g a u g e s ,  6 f lo o d  r e c o r d 
s t a t i o n s ,  13 f a l a j ’ s and s p r in g s  and 107 o b s e r v a t io n  w e l l s .  S in c e  th e 
C o u n c ils  ta k e o v e r  th e  l a s t  named h a s  b ee n  I n c r e a s e d  t o  700 w e l l s .  The 
d e p a r tm e n t  p u b l i s h e s  t h i s  in f o r m a t i o n  i n  th e  fo rm  o f a Y ear Book b a sed 
upon th e  H y d r o lo g ic a l  Y ear o f  O c to b e r  -  S ep te m b er ( t h e  Y ear book f o r 
1 968-69  i s  a t  p r e s e n t  i n  th e  h an d s  o f  th e  p r i n t e r s )

B e fo re  th e  commencement o f th e  n e x t  H y d r o lo g ic a l  Y ear i n  O c to b e r , 
i t  i s  hoped t h a t ,  i n  c o o p e r a t io n  w ith  th e  / g r i c u l t u r a l  D e p a r tm e n t ,  a f u l l 
r e g i s t e r  o f a l l  w a te r  s u p p ly  i n s t a l l a t i o n s ,  b o r e h o l e s ,  hand dug  w e l l s ,  - ^ 
and f a l a j ’ s w h e th e r  TSC, S t a t e  o r p r i v a t e l y  ow ned, w i l l  be f i n a l i s e d . 
I t  i s  a l s o  p ro p o s e d  t h a t  th e  o p e r a t i o n  o f  th e  e x i s t i n g  m e te o r o lo g ic a l 
s t a t i o n s  s h o u ld  be  I n t e g r a t e d  w i th  th e  a d j a c e n t  a g r i c u l t u r a l  s t a t i o n s 
and t h a t  a d d i t i o n a l  m e te o r o lo g ic a l  p a r a m e te r s  e . g .  s o i l  te m p e r a tu r e s 
and e v a p o r a t i o n ,  o f  p a r t i c u l a r  i n t e r e s t  t o  th e  a g r i c u l t u r a l i s t s  s h o u ld 
be r e c o r d e d .

As and when s t a f f  become a v a i l a b l e  a program me o f  h y d r o lo g i c a l  w e l l 
t e s t i n g  s p e c i f i c a l l y  d e s ig n e d  t o  d e te r m in e  a q u i f e r  c h a r a c t e r i s t i c s  i s 
e n v i s a g e d ,  t o g e t h e r  w i th  a d e t a i l e d  s tu d y  o f  th e  h y d r o lo g i c a l  c o n d i t io n s 
i n  a r e a s  o f  i n t e n s i v e  d e v e lo p m en t su c h  a s  D lg d ag a  and D ha ld  w hich  may be 
e x p e c te d  t o  th e  f i r s t  to  s u f f e r  fro m  o v e rp u m p in g .

1 4 . D eep D r i l l i n g  P r o j e c t



fro m  lo w e r  c r e t a c e o u s  lim e s t o n e  b a n d s  on th e  e d g e  o f  t h e  m ain  l im e s to n e 
m a s s i f .  The te m p e r a tu r e  d i f f e r e n t i a l  b e tw e e n  t h i s  w a te r  and t h a t 
n o r m a lly  e n c o u n te r e d  i n  t h e  g r a v e l  p l a i n  s u g g e s t  t h a t  th e  s o u r c e  f o r 
t h e s e  s p r i n g s  i s  a t  l e a s t  SCO m e tr e s  b e lo w  grou n d l e v e l .  The o r i g i n a l 
i n t e n t i o n  was t h e r e f o r e  t o  s in k  a b o r e  t o  t h i s  d e p th  a lo n g  th e  s p r i n g 
l i n e  b e tw e e n  th e  tv/o s e t t le m e n t s  t o  l o c a t e  t h e  s o u r c e  and t o  p r o v id e 
in fo r m a t io n  w h ic h  m ig h t le a d  to  p r o p o s a l s  f o r  i n c r e a s i n g  t h e  y i e l d 
fro m  t h i s  a q u i f e r .

I n  t h e  e v e n t ,  we w e re  u n a b le  t o  p r o c e e d  w it h  th e  s i t e  s e l e c t e d 
on g e o l o g i c a l  g ro u n d s  d u e to  S t a t e  b o u n d a ry  d i s p u t e s  and we h a v e  a c 
c o r d i n g ly  a r r a n g e d  t o  d r i l l  tw o  b o r e s ,  one -  s o u th  o f  Habhab and one - 
-  n o r th  o f  A l K h a t t .

The Habhab b o r e h o le  h as b e e n  sunk t o  a d e p th  o f  78 m e tr e s  a f t e r  a 
g r e a t  d e a l  o f  t e c h n i c a l  d i f f i c u l t y  i n  d r i l l i n g  th ro u g h  f i s s u r e d  l im e s t o n e 
v / ith o u t an  a d e q u a te  s u p p ly  o f  w a te r  f o r  th e  r i g .  The h o le  was 
t h e r e f o r e  co m p le te d  a t  t h i s  d e p th  a f t e r  p r o v id in g  13  metres o f  w e l l 
c a s i n g .  Two a q u i f e r s  w ere  e n c o u n t e r e d ,  th e  f i r s t  a t  8 m e tr e s  was 
a lm o s t  c e r t a i n l y  th e  same a q u l f e r ^ t h a t  s u p p ly in g  th e  e x i s t i n g  h o t 
s p r i n g s  i n  th e  a r e a :  th e  seco n d  a t  a d e p th  o f  54 m e tr e s  had a r e s t 
w a te r  l e v e l  % m etre  lo w e r  th a n  t h e  m ore s h a l lo w  s o u rc e  and m ust 
t h e r e f o r e  b e c o n s t r u c t e d  a s  b e in g  a  g e o l o g i c a l l y  s e p a r a t e  s u p p ly  z o n e . 
Pump t e s t i n g  t o  d a t e  i n d i c a t e s  a y i e l d  o f  a t  l e a s t  16 ,0 0 0  g a l l o n s  p er 
hou r fro m  th e  lo w e r  zo n e w h ich  i s  c l e a r l y  a v a l u a b le  a q u i f e r  p r e v i o u s l y 
u n ta p p e d .

To a v o id  w a te r  s u p p ly  d i f f i c u l t i e s  i n  t h e  seco n d  b o r e h o le  a t 
A l  K h a t t ,  a s e p a r a t e  w a te r  w e l l  h a s  b een  d r i l l e d  t o  p r o v id e  d r i l l i n g 
w a te r  f o r  s in k in g  w hat i s  hoped w i l l  be a b o re  down t o  th e  m ain s o u rc e 
d e p th  o f  SOO f e e t .  The w a t e r  w e l l  h a s  y i e l d e d  v a l u a b le  g e o l o g i c a l 
d e t a  i t s e l f  and w h i le  r e v e a l i n g  an u n e x p e c t e d ly  la r g e  t h ic k n e s s  c f  c l a y 
o 'e r b u r d e n  a p p e a r s  t o  c o n f ir m  t h a t  th e  m a jo r a q u ic lu d e  t a k e s  th e  form 
c f  a m a s s iv e  J i^ e s to z ie  band on th e  o u t s id e  f l a n k  o f  th e  f o r m a t io n . 
The y i e l d  o f  t h i s  w e l l  rem a in s  t o  be d eterm in ed  by pum ping t e s t  b u t 
q u a l i t a t i v e l y  i t  i s  o f  t h e  same o rd e r  a s  th e  Habhab w e l l .

V’l t h c u t  p r e ju d g in g  th e  o u t c o s e  o f  th e  w h ole  o p e r a t io n  i t  would 
ap p e a r  t h a t  uh^ lo w e r  c r e t a c e o u s  l im e s t o n e  i n  t h i s  a r e a  may h ave g r e a t 
p o s s i b i l i t i e s  a s  a s o u r c e  o f w a te r  q u i t e  s e p a r a t e  from  th e  u s u a l  g r a v e l 
p l a i n  a q u i f e r s  p r e s e n t l y  ta p p e d  f o r  i r r i g a t i o n  i n  t h e  D lg d a g a - 
H am raniyah  o r c a  th ou gh  t h e r e  may b e  le a k a g e  i n t o  t h i s  l a t t e r  zo n e w hich 
o n ly  lo n g  te r m  r e c o r d s  a r e  l i k e l y  t o  p r o v e .  I f  f u r t h e r  e x p lo r a t o r y / 
p r o d u c t io n  w e l l s  w ere t o  be c o n s id e r e d  s u i t a b l e  s i t e s  w ould b e : -

1 .  S o r i d  S a y h  3h a w j1
2 ,  B etw e e n  Qawn H e r f  and th e  m o u n ta in s
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and s a l t  p r o d u c t io n  c o r r e l a t e d  w it h  am b ien t te m p e r a t u r e ,  h u m id ity and w ind s p e e d s ;  o p e r a t i o n a l  p r o c e d u r e s  w i l l  a l s o  bo i n v e s t i g a t e d  a s t h e r e  i s  a d i s t i n c t  p o s s i b i l i t y  t h a t  a tw o s t a g e  p r o c e s s  d e c a n t in g p a r t i a l l y  e v a p o r a te d  w a t e r  w i l l  y i e l d  a m ore r e f i n e d  p r o d u c t .
i i .  On c o m p le t io n  o f  th e .  w e l l  d e e p e n in g  o p e r a t io n s  a t  D as a l Khaim ah th e  Army d r i l l i n g  u n i t  ^ r e  to  be em p lo yed  f i r s t l y  i n  i n v e s t i g a t i n g  th e  s u b s u r f a c e  c o n d i t i o n s  i n  th e  m outh o f  th e  Wadi B ih  w h ich  may le n d  i t s e l f  t o  th e  fo r m a t io n  o f  an u n d e rg ro u n d  r e s e r v o i r ,  and s e c o n d ly  in e x p l o r a t i o n  o f  a p o s s i b l e  f r e s h  w a t e r  le n d  and f a l a j  t o  th e  r e a r  o f S h a r ja h  Town and th e  Army Camp.

CONCLUSION

1 8 .  F u tu r e  Program m e o f  'D orks: F o r in fo r m a t io n . ,  th e  programme f o r w o rk s  to  be u n d e r ta k e n  i n  th e  Im m ed ia te  f u t u r e  i s  sum m arised i n  A p p e n d ix V I I 0

1 9 .  From th e  f o r e g o i n g  i t  w i l l  b e a p p a r e n t  t h a t  th e  a c t i v i t i e s  o f  th e W a ter D i v i s i o n  o f  t h e  P u b l i c  W orks D e p a rtm en t a r e  o f  an i n c r e a s i n g l y com p lex  and w id e s p r e a d  n a t u r e .  S in c e  th e  ta k e o v e r  o f  th e  S u r v e y  o p e r a t io n fro m  C o n s u lt a n t s  i n  S ep tem b e r o f  l a s t  y e a r  t h i s  i n c r e a s i n g  amount o f  t w ork  h a s  b een  m a in ta in e d  w it h  an  o v e r a l l  r e d u c t io n  i n  s t a f f  f o r  r e a s o n s o f  g e n e r a l  econ o m y, f o r  th e  p u r p o s e s  o f  r e v e a l i n g  w h ich  p e r s o n n e l a re c a p a b le  o f  a c c e p t i n g  a g r e a t e r  d e g r e e  o f  r e s p o n s i b i l i t y  a n d , i n  g e n e r a l , t o  a ccu sto m  a.C- t h e  s t a f f  t o  w o r k in g  u n d e r c o n t in u o u s  p r e s s u r e ;  t h i s  i s n e c e s s a r y  f o r  th e  eco n o m ic  r.. r-'em ert o f  any r a p i d l y  e x p a n d in g  d e v e lo p m e n t program m e.

j i n g ’ g  ? J e a r  t h a t  fe w  f u r t h e r  eco n o m ie s  ca n "d e v e lo p m e n t w i l l  h e  r e f l e c t e d  i n  th e  need fo r 
G ,- ; D i z a t i c n .  T h e r e  i s  a s e n s e  i n  w h ich  th e de^PM- .: o r  i t ,  i s  l e s s  a f u n c t i o n  o f  d c l i b e - r e  ar, o u t  curse o f  i t s  ov/n p r e v io u s  s u c c e s s ;  i no f  tk e  ?> VJ. D . ,  f i n a n c i a l  p r o v i s i o n s .

H o w ev er, i t  l?  iu o r e a be made and -.n t  a d d i t i o n a l 
a d d i t i o n a l  s t a f f  a-id b ack u p 
r a t e  o f  d e v e lo p m e n t f  or th e 
r a t e  d e c i s i o n  m akia^  b u t  mo 
common w ith  c t r o r  D i v i s i o n s
c r v a n l s n t l o n .  V  i f f  : —  •• ' -  g c v r a X  a c c e p t a n c e  o f  I t s  r o l e  a r c r u n n in g  s o n e ' l l ,  n o n ta x  t e  i  ; e . . r *  b e h in d  th e  p r e s e n t  l e v e l  o f  d e v e lo p m e n t r e q u ir e d  t;,

I n  u rb a n  w a te r  s u p p l i e s  a g r e a t e r  d e g r e e  o f  s u p p ly  r e l i a b i l i t y  m ust accom pany th e  e x p a n s io n  o f  s o u r c e  and d i s t r i b u t i o n  I n s t a l l a t i o n s  and th e I n c r e a s i n g  amount o f  b o th  T . S . 2  and p r i v a t e  d r i l l i n g  I n  th e  r u r a l  a r e a s 
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APPENDIX 1

LIST OF BOREHOLES COMPLETED BY WATER RESOURCES SURVEY 
AND"PUBLIC WORKS DEPARTMENT

HYDROLOGICAL ZONE

ZONE -  1 CENTRAL MOUNTAINS

R ef Nc. Pump & L o c a tio n D r i l l - E .C . Y ie ld D ep th Draw-
E n g in e in g V alue S -P -h down

D ate (m) (m)

1WROO1 P /E /T Id h n 7 /6 6 1600 6100 8 0 .2 9 .2
1WR002 M a sa f l (F ) 9 /6 6 1100 8500 5 1 .2 8 .0
1WROO3 M a sa f i  (IO S) 9 /6 6 460 220 6 2 .4 5 .6
1WROO4 S ayh M udayrah 1 /6 7 1500 — 2 0 .1 —

1WROO5 S ayh M udayrah 1 /6 7 600 1300 2 8 .9 1 6 .5
1WROO6 P /E /T S ayh M udayrah 650 6100 2 8 .0 8 .9
1WROO7 P / E / l S ayh M udayrah 4 /6 7 970 8800 3 5 .0 1 4 .2
1WROO8 P /E /T M a sa f l  (F ) 6 /6 7 500 1600 E ngine r e p l a c e d  11/68

66 .21 2 1 .2
1WROO9 M a sa f l  (F ) 9 /6 7 2000 6100 4 5 .0 6 .7
1WRO1O M a sa f i —
1WRO11 P /E M a sa f l  (RAK) 1 1 /6 7 450 4750 3 0 .0 7 .2
1WR012 M a sa f l  (RAK) 1 2 /6 7 1700 440 4 0 .0 1 0 .0
1WRO13 M a sa f l  (F ) 1 /6 8 1700 3 6 .6 —

1WRO14 M a sa f i  (RAK) 5 /6 8 400 18000 4 4 .0 4 .4
1WRO15 P /E Id h n 4 /6 8 1150 8140 6 1 .0 8 .8
1 WH016 M a sa f l  (F ) 4 /6 8 410 — 4 9 .1 —

1WRO17 Id h n 5 /6 8 1740 400 6 9 .0 3 2 .3
1WRO18 P/E M a sa f i  (F ) 5 /6 8 1150 3000 6 1 .0 1 9 .0
1WRO19 P /E Id h n 5 /6 8 1000 12100 6 1 .0 8 .2
1WR020 P /E Ma s f u t 6 /6 8 480 5830 3 4 .0 5 .2
1WRO21 P /E Id h n 1300 11660 3 9 .0 3 .2
1WRO22 P /E Sayh M udayrah 6 /6 8 870 — 3 0 .0
1WRO23 Id h n 7 /6 8 1170 1800 4 3 .1 2 2 .6
1WRO24 M a sfu t 7 /6 8 —
1WRO25 M a sfu t 8 /6 8 2220 — —
1WRO26 P /E Id h n 8 /6 8 1590 4700 5 4 .4 1 7 .3
1WRO27 P /E M asfu t 9 /6 8 600 1200 3 9 .6 3 0 .6



Ref.No. Pump & Location Drill- E.C. Yield Depth Draw
Engine ing Value g.p.h. down

Date (m) Cm)

ZONE - 4 CENTRAL GRAVEL PLAIN

W o o l 
4WROO2 
4BROO3 
4WROO4 
4WROO5 
4WROO6 
4WB007 
4WROO8 
4WROO9 
4WRO1O 
4WRO11 
4WR012 
4WRO13 
4WROI4 
4WR015 
4WBOI6 
4WO17 
4WHOI8 
4WRO19 
4wRO2O 
4'0021 
4WR022 
4WR023 
4WR024 
4WR025 
4WB026 
4'0027 
4WRO28 
4WB029 
4WR030 
4WR031 
4WBO32 
4WR033 
4HRO34 
4t/BO35 
4178036 
4WRO37 

Mlleiha 10/66 1300 800« 70.5 -
P/E/T Buhays 11/66 1920 6000 61.2 18.6

Mileiha 11/66 1160 11440 71.0 12.61
Mileiha ’ 12/66 6400 2550 31.0 17.8
Mlleiha 12/66 1150 9600 59.2 4.5
Mlleiha 1/6? 1180 4/00 53.0 18.6
Mlleiha 1/6? 1130 15600 46.5 5.3
Mlleiha 2/67 2400 - - -
Falaj al Mu'alia 4/67 1570 2300 65.0 1.9
Falaj al Mu'alla 5/67 2500 2840 64.5 8.20
Mlleiha 7/67 1300 5400 45.7 13.8

P/E Mileiha 7/67 1400 6640 45.7 7.4
P/E Mileiha 8/67 4080 12000 45.7 6.9
P/E Mlleiha 4/6? 1150 7300 45.7 11.4

Mileiha 9/67 1240 1300 46.5 24.3
P/E Mlleiha 9/6? 1110 12300 46.0 2.5
P/E Mileiha 9/67 1100 6666 46.0 11.4

Mlleiha 10/67 1500 3300 46.5 21.7
Mlleiha 10/67 1620 4000 46.0 16.3

P/E Mlleiha 10/67 1120 118OO 45.7 , 3.0
Mileiha 11/67 1350 6700 45.7 15.3
Mileiha 4/67 1690 6000 46.0 13.4

P/E Mileiha 11/67 1850 8560 46.5 14.6
Mileiha 12/67 1620 4200 46.0 22.8

P/E Mlleiha 12/67 1190 10450 46.5 8.9
J.Fayya 1/68 7300 550 47.7 23.0

P/E Buhays 2/68 2500 5760 54.9 27.0
Sayah Falaj al Sheikh 3/68 1580 2800 61.0 19.1

P/E/T Sayah Falaj al Sheikh 3/68 1250 11175 61.0 4.7
Manama 5/68 1910 - 50.9 -
Manama 7/68 1030 - 52.0 -

P/E Falaj al Mu'alla 7/68 2650 2222 54.0 20.6
P/E Falaj al Mu'alla 7/68 2780 11000 - -
P/E Nabkha 7/68 1030 6000 50.4 12.1
P/E Nabkha 8/68 1040 5400 45.7 6.4
P/E/T Wadi Slji 8/68 60S 6000 47.3 3-7
P/E Nabkha 9/68 1100 3000 45.7 20.7



K ef. No. Bum? & 
Engine

L ocation D r i l l 
in g 
Date

E.C .
Value

Y ield 
g .p .h .

Depth

(m)

Draw
down 

(m)

4WRO59 Dhaid 3/69 530 14400 61 .0 1 .5
4WRO6O Dhaid 3/69 — - —
4WRO61 Dhaid 4 /69 1270 5000 61.0. 22 .0
4WR062 Manama NW F r o n t ie r 4 /69 670 6000 — —
4WR063 Manama (T.H uw airah) 4 /69 640 4620 45.7 17.6
4WR064 Manama (N.W.) 5 /69 dry 3 6 .0
4WRO65 Manama 5/69 1960 3000 57 .5 29.8
4WRO66 Manama (N. o f  camp) 5 /69 800 — 49.3 -
4WRO67 Manama Sand dunes 6 /69 800 4550 45.8 18.6
4WRO68 Dhaid 6/69 620 — 47.4
4WR069 Dhaid (50 mm f r .6 8 ) 6/69 780 14400 58 .0 1 .70
4WR070 Shamai (Madam) 1400 9650 51 .8 7 .50
4WR071 Dhaid 6/69 1500 11650 51.8 3 .6
4WR072 Dhaid 7 /69 500 14400 51.8 1.74
4WR073 Dhaid (N orth  o f  72) 8 /69 450 - 30 .5 —
4WR074 Dhaid 8/69 800 9650 42.7 2 .8
4WR075 Dhaid (N ear 71) 8/69 1000 13902 42.7 6.1
4WRO76 Dhaid (30 m f r .7 M 8/69 930 14000 48.8 2.07

4WRO77
COUNCIL TAKE OVER

Dhaid 9 /69 800 7700 61 .0 8 .2
WRO78 Dhaid (/a km f r .7 6 ) 9/69 1310 - 54 .9 —
4WRO79 Al Hayna 9/69 — — 24.4 >—
4WRO8O Dhaid 10/69 790 — 61.0 —
4WB081 Al Hagna (F)(50m S 79) 10/69 48 .8 —
4WR082 Al Hagna ( F ) ( I  o f 81) 10/69 2700 3000 61 .0 —
4WR083 J a b a l Wabla (RAK) 11/69 — - 45.7 —
4WRO84 J a b a l Wabla (RAK) I I 11/69 - — 45.7 —
4WRO85 •’ " I I I 12/69 16.8 —
4WRO86 M ile ih a  (E ast o f 

G arden) 12/69 900 1000 45.7 20.36
4WRO87 P/E M ile ih a  (S.W. o f 

G arden) 12/69 1200 6600 45.7 6.02
4WRO88 J a b a l  Wdbla (RAK) IV 12/69 30 .5 —
4KRO89 It »  V 1/70 500 — 45.7 —
4WR090 Dhaid 1/70 1000 3900 45.7 6 .90
WR091 J a r i  H arrsa 1/70 — — 45.7 —
UWHO92 Dhaid 2/70 550 12150 45.7 2 .40
4WR093 J a r r i  H arrsa  I I 2 /70 5250 - 45.7 -
4WHO94 ’’ " I I I 2 /70 3900 3000 45.7 15.71



R ef.N o. Pump & L oca tion  D r i l l s  E .C . Y ie ld  Depth Drawdown
Engine ing  V alue g .p .h ,  (m) (m)

Date

6WR016 
6WBO17 
6WR018 
6WRO19 
6WP.020 
6WRO21
6WBO22 
6WR023 
6WB024
6WR025 
6WR026
6WR027 
6WB028 
6WRO29 
6WR030 
6WRO31

Haremle 13500 -  49 .8  -
Haremle 1/68 6000 76OO 6 1 .0  4 .4

P/E  W .G halilah  7 /6 8  1240 2660 6 1 .0  14 .3
Shemal 7 /68  1575 8 l4o  3 3 .0  6 .5
Hamraniyah 3 /6 9  1210 10800 4 2 .7  6 .5
Hamraniyah 4 /69  1260 12000 6 1 .0  4.1
Hamraniyah 4 /6 9  1740 12000 5 7 .9  3 .6
Hamraniyah 5 /69  1080 9000 61 .0  1 .9
Hamraniyah 5 /69  10?0 67OO 5 7 .5  4 .6
Hamraniyah 5 /69  1030 54 .9
B u ray ra t 6 /69  1970 -  7 6 .2  -
Hamraniyah 7 /69  1300 8500 6 1 .0  3 .3
Hamraniyah 7 /69  950 7550 6 1 .0  2 .4
Hamraniyah 7 /6 9  1020 61 .0
Hamraniyah 8 /69  1200 11500 6 1 .0  3 .6
Hamraniyah 8 /69  1100 61 .0

COUNCIL TAKE OVER
6WR032 
6WB033 
6WR034 
6WR035 
6WRO36 
6WRO37 
6WRO38 
6WBO39 
6WRO4O 
6®RO41 
6WRO42 
6WR043 
6WRO44 
6WR045 
6WR046 
6WRO4? 
6WRO48 
6WRO49 
6WR050 
6WRO51 
6WRO52

Hamraniyah 9 /69  1050 61)0
Hamraniyah 9 /69  1200 9200 6 1 .0  7 .8
Hamraniyah 9 /69  1010 12000 6 1 .0  2 .5
Hamraniyah 9 /69  1300 11520 6 1 .0  4 .4
Hamraniyah 10/69  1190 8300 ,61 .0  12.8
Hamraniyah 10/69  1150 12000 < 1 .0  3 .7
Hamraniyah 10/69  1170 11660 5 4 .9  3 .6
Hamraniyah 10 /69  1050 10350 61 /0  1 .3
Hamraniyah 11/69  1250 8000 6 1 .0  9 .8
Hamraniyah 11/69 1350 6000 $ 1 .0  2 .3
Hamraniyah 11/69  1000 10280 5 0 .3  2 .5
Hamraniyah 12/69  1020 8280 6 1 .0  2 .6
Hamraniyah 12/69  1000 9000 6 1 .0  1 .0
Al-M oyahiha 1 /70  1900 10800 6 1 .0  10.7

" 1 /70  1700 7200 6 1 .0  12.1
Hamraniyah 2 /7 0  2000 7300 5 1 .2  10 .8
Y a h ll l  (RAK) 2 /70  1850 600 61 .0  40 .0
S agh i (BAK) 2 /70  2200 1500 61 .0  3 0 .0

" " 3 /70  1900 6000 6 1 .0  8 .8
" " 3 /70  2000 1000 6 1 .0  40 .2
H U  _ _ _ _



r

COUNCIL TAKE OVER

Ref.No. Pump & Location Drill- E.C. Yield Depth Drawdown
Engine ing Value g.p.h. (m) (m)

D a t e 

7WRO2O Dhaid road 1 0 /6 9 3800 7100 4 5 .7 1 4 .7
7WRO21 It 1 0 /6 9 3100 5850 4 5 .7 5 .9
7WRO22 If 1 0 /6 9 4200 6200 4 5 .2 1 1 .3
7WR023 ft 1 1 /6 9 3570 5065 4 5 .7 8 .0
7WRO24 II 1 1 /6 9 3200 4590 4 5 .7 9 .2
7WRO25 " (B/hole No.1

Sharjah Falaj) 1 2 /6 9 7200 4 5 .7
7WR026 Dhaid road(Sh.Falaj) 1 2 /6 9 12000 1 0 .2
7WRO27 11 it 1 2 /6 9 3500 1 0 .2

UMM AL QAIWAIN SERIES

UQ1 P/E/T Sirrah 1 0 /6 5 4ooo 7530
UQ2 T.Muadhab 1 0 /6 5 5600
UQ3 T.Harib 1 0 /6 5 7000 —
UQ4 Libsah 1 1 /6 5 7000 —
n«5 Sayh Biatah 1 1 /6 5 5000 —
UQ6 Limahah 1 1 /6 5 2500 1760
UQ7 Batha al Ali 1 2 /6 5 4500
UQ8 11 11 1 2 /6 5 6000 —
UQ9 it 11 1 /6 6 5800 -
UQ1O 11 it 1 /6 6 8000 —
UQ11 Libsah " 2 /6 6 5800 -
UQ12 it n 2 /6 6 3500 —
UQ13 11 11 5 /6 6 5000
UQ14 Limahah 5 /6 6 4500 —
UQ15 Limahah 4 /6 6 2100 1275
UA16 Limahah 5 /6 6 2150 —
UQ17 11 6 /6 6 2200 1670
UA18 11 5 /6 6 5000 —
UA19 it 4 /6 8 2300 1300

19a 11 1300 1800
WR7115 Khawanij 1 0 /6 7 3500 —
UQ2O
UA21 Limahah 2900 1100
UQ22 it 1800 1320
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