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WATER QUALITY UNDER SINAI PENINSULA "EGYPT" 
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ABSTRACT 

The r e g i o n a l  hydrochemical s t u d i e s  f o r  t h e  groundwater occurrences under S i n a i  

Pen insu la  i n d i c a t e  t h e  fol lowing:  

1. The m a j o r i t y  o f  water occur ing  a t  d i f f e r e n t  local i t ies  are of  s a l i n e  t o  h i g h l y  

s a l i n e  n a t u r e .  A t  some p l a c e s  f r e s h  t o  b r a c k i s h  water i s  p r e s e n t .  

2 .  The b e s t  q u a l i t y  o f  water has  been encountered i n  wadi s i l l i n g s  where t h e  wadies 

run over t h e  basement or metanorphic rocks.  

3 .  The hydrochemical a s p e c t s  o f  t h e  wadi d e p o s i t s  show some r e g u l a r i t i e s  e . g .  wadi 

E l  Arish.  

4 .  I n  t h e  o i l  f i e l d s  t h e  groundwater o f  Miocene, Eocene, Cretaceous i s  c h a r a c t e r i z e d  

by ve ry  h igh  s a l i n i t y ,  t h e  on ly  excep t ion  f o r  t h i s  i s  the  deep l y i n g  w a t e r  o f  

J u r a s s i c  and Nubian a q u i f e r s  a t  Ayun Mousa. 

INTRODUCTION 

The S i n a i  Peninsula  occup ies  a s t r a t e g i c  p o s i t i o n  from t h e  Egyptian territories. 

I t  a c t s  as n a t u r a l  connect ion between Af r i ca  and Asia.  The tremendous p o t e n t i a l i t i e s  

of  S i n a i  i n  mining, o i l  e x p l o r a t i o n  and e x p l o i t a t i o n ,  r e c r e a t i o n  and t o u r i s t i c  pro- 

jects,  and l a n d  reclamation p r o j e c t s  make it necessary t o  develop water r e sources  

p l a n s  t o  meet requirements .  The a r i d  cond i t ions  p r e v a i l i n g  this area i n d i c a t e  t h e  

i n s u f f i c i e n c y  i n  s u r f a c e  water r e sources ,  hence,  t h e  e x p l o r a t i o n  f o r  groundwater re- 

sources i s  o f  importance.  The q u a l i t y  of  t h e  groundwater i s  o f  utmost r o l l  f o r  t h e  

mentioned impor t an t  a c t i v i t i e s .  I n  geo log ica l  and hydrogeo log ica l  informatinos ind i -  

cate t h a t  S i n a i  Pen insu la  c o n t a i n s  t h e  fol lowing groundwater bea r ing  formations: 

1. Dune water accumulation 

2 .  Quaternary water b e a r i n g  formation 

3 .  Miocene water bea r ing  formation 

4 .  Eocene water bea r ing  formation 

5. Cretaceous waker bea r ing  formation (Nubian?) 

6. J u r a s s i c  water bea r ing  formations 

7 .  Weathered basement rocks bea r ing  formations 

I n  a d d i t i o n  a d i s c u s s i o n  i n  b r i e f  f o r  t h e  q u a l i t y  o f  groundwater of  t h e  mentioned 

water bea r ing  formation w i l l  be a t tempted.  
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1. Quality of groundwater accumulations i n  t h e  sand dunes of northern S i n a i  

The groundwater accumulated within the  sand dunes are of l imi ted  q u a n t i t i e s ,  since 

the dunes recharge on behalf of r a i n  f a l l s  on northern S i n a i  amounts an average of 

about 100 mm/year. The w a t e r  of these dunes a r e  of f r e s h  to  brackish na ture ,  s a l i n i t y  

ranges between 400 - 800 ppm. The hydrochemical type is mainly HCO3 - ca with domi- 

nant  bicarbonate s a l t .  

2. Quali ty  of  groundwater of  quaternary aqui fe rs  

The quaternary aqui fe r  i s  mainly composed of  sands, sandstones, g rave ls  and wadi 

f i l l i n g s .  The quaternary aqui fe r  have been encountered a t  var iab le  depths i n  wadi 

sudr ,  wadi E l  Qaa, Sahl A 1  Tina, Wadi E l  Tayiba. 

Groundwater of under these l o c a l i t i e s  i s  mainly brackish;  t o t a l  dissolved s o l i d s  

range between 2000 and 5300 ppm. The main chemical type o f  these groundwater occur- 

rences is chlor ide ,  sulphate  - sodium, calcium. The N a / c l  i o n i c  r a t i o  ranges between 

0.24 t o  0.49, whileas the i o n i c  r a t i o  S04/cl ranges between 0.19 t o  0.79. Under the 

surface of  Wadi E l  Arish the  a rea  is dominated by a th ick  l a y e r  composed of sands, 

gravels ,  our l o c a l  name 'Fagra ' .  The Fagra formation under t h e  Delta of Wadi E l  Arish 

contains  a very b i g  aqui fe r  recharge i t s  water on behalf of t h e  i n f i l t r a t e d  run o f f  

water from the  southern high lands ( E l  Tih p la teau)  and from the  l o c a l  r a i n f a l l .  The 

chemical ana lys i s  of t h i s  water i n d i c a t e s  t h a t  it i s  of brackish s a l i n i t y ,  the t o t a l  

dissolved s a l t s  range between 1000 t o  2500 ppm. The groundwater s a l i n i t y  increase 

i s  i n  SW-NE d i r e c t i o n .  The water q u a l i t y  of t h i s  water i s  mainly bicarbonate ,  how- 

ever  sulphate  water a l s o  i s  p r e s e n t  i n  the  v i c i n i t y  of Nakhl the  groundwater a t  a 

depth of 16 m has brackish nature  (T.D. 5.3.8. gm/l) and i s  of ch lor ide ,  sulphate  - 
sodium type. However, a t  E l  Gedayrat a r e a  the groundwater of t h e  Wadi f i l l i n g s  be 

longs t o  quaternary i s  of more f r e s h  nature  (T.D.S. 1.5. g m / l )  and the water i s  of 

chloride-sodium type. I t  follows from the  above mentioned t h a t  the groundwater of 

Wadi E l  Arish and t r i b u t a r i e s  may be u t i l i z e d  f o r  water supply and i r r i g a t i o n  though 

the quant i ty  of water does not  cover completely the  requirements. 

3 .  Quali ty  of the  Miocene formation water 

Formation groundwater belongs t o  Miocene have been encountered a t  d i f f e r e n t  places 

aclong the  Gulf of Suez e.g. A s a l ,  Neburi, Sudr, Matarma, Ayn Mousa and Ras Misalla. 

These deep groundwater occurrences under t h i s  a rea  have been tapped by deep bores 

d r i l l e d  f o r  o i l ,  coa l  and o ther  mineral depos i t s .  Although the wel ls  a r e  located very 

c lose ,  they h i t  water bear ing formations a t  d i f f e r e n t  depths. The chemical s t u d i e s  on 

these water occurrences i n d i c a t e  t h a t  they a r e  of very high s a l i n i t y :  a s  the  s a l i n i t y  

ranges between 45600 t o  60400 ppm a t  Asal, 41500 t o  85000 ppm a t  Neburi, 27000 t o  

67000 ppm a t  Sudr, 36500 t o  64000 ppm a t  Matarma, 5000 t o  8000 ppm a t  Ayun Mousa and 
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2500 t o  2700 ppm a t  Ras Misalla. The qroundwater chemical type i s  mainly chloride- 

sodium and the water i s  of nonsa t i s fac tory  q u a l i t y  f o r  i r r i g a t i o n .  The value of !? C l  
i o n i c  r a t i o  ranges between 0.86 and 0.95 and t h a t  of - i o n i c  r a t i o  amounts t o  0.001 

whereas the  value of - i o n i c  r a t i o  amounts t o  6.9. This i n d i c a t e s  t h a t  t h i s  water 

i s  of  sea  o r i g i n  and been contaminated with o i l  and gas accumulation within the aqui- 

f e r .  

SO4 . 
c1 ca 

M9 

4 .  Quali ty  of  t h e  Eocene formation water 

Formation groundwater belongs t o  Eocene have been a l s o  encountered a t  d i f f e r e n t  

places  along the Eatern s i d e  of the  Gulf of Suez e .g .  a t  Asal, Neburi, R a s  Sudr and 

Matarma. The chemical s t u d i e s  on Eocene formation water ind ica te  t h a t  the water i s  

of very high s a l i n i t y .  The s a l i n i t y  values  range between 8600 t o  25000 ppm a t  A s a l ,  

10 000 - 30 000 ppm a t  Nebwi, 7000 t o  9300 ppm a t  Sudr and 8500 t o  201 200 ppm a t  

Matarma. These high s a l i n i t y  values a r e  the  r e s u l t  of the contamination of the  o l d  

sedimentation w a t e r  of Eocene with gas and o i l  i n  addi t ion t o  other  f a c t o r s  (solubi-  

l i t y ,  i o n i c  exchange ... 1 .  The groundwater of Eocene is of chlor ide - sodium type and 

i s  of bad q u a l i t y  f o r  human use. The values of the  i o n i c  r a t i o s  range between 0.77 

t o  0.92 f o r  -, 0.61 t o  0.213 f o r  - and 2.66 - 3.5 f o r  a t  the  d i f f e r e n t  places  

of occurrence of the  Eocene formational water. 

Na SO4 

c1 c1 Mq 

5 .  Q u a l i t y  of Lower Cretaceous groundwater (Nubian water)  

L o w e r  Creataceous groundwater have been encountered a t  Ayun Mousa and Lagia loca- 

l i t i e s  on the  e a s t e r n  shore of  t h e  Gulf of Suez. The water bearing formations have 

been encountered a t  a depth varying between 62 t o  250 m a t  Ayun Mousa and 1000 m a t  

Lagia. Nubian groundwater a t  Ayun Mousa i s  mainly brackish ( T.D. 5 ranqe from 5.2 

t o  5.8 gm/l). The water chemical type is  mainly ch lor ide ,  sulphate  - sodium calcium 

with i o n i c  r a t i o s  ranging between 0.77 t o  0.92 f o r  E, 0.061 t o  0.213 f o r  - and 

2.68 t o  3.5 f o r  - a t  Lagia Nubian groundwater is abnormal high s a l i n i t y  (T.D.  5 range 

between 17 000 t o  153 100 ppm). The water chemical type i s  of ch lor ide  - sodium type. 

S 0 4  
c1 c1 ca 

M9 

6 .  Quality of J u r a s s i c  groundwater 

The J u r a s s i c  groundwater i s  mainly developed a t  Ayun Mousa area.  I t  has been 

encountered a t  d i f f e r e n t  depths ranging between 528 t o  650 m with a thickness  of about 

200 - 400 m and hydros ta t ic  pressure of 40 - 50 m above sea  leve l .  The water chemical 

type i s  ch lor ide ,  sulphate  - sodium, calcium. I t  could be mentioned t h a t  groundwater 

q u a l i t y  of J u r a s s i c  is of b e t t e r  s a l i n i t y  and type than t h a t  of the Miocene. 
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7. Qua l i ty  o f  groundwater o f  the weathered igneous rocks 

The groundwater a s s o c i a t e d  wi th  t h e  igneous rocks o f  t h e  mountaineous coun t ry  

o f  sou the rn  and c e n t r a l  S i n a i .  A v a s t  network o f  Wadies i n  t h e  area o f  weathered 

igneous rocks d r a i n s  the  f r a c t u r e d  zone a t  Wadi Fe r ran ,  Wadi S i d r i ,  Wadi E l  Hamma.  

The groundwater s a l i n i t y  ranges between 1.07 gm/l and 2.3 g m / l  a t  Wadi F e i r a n ,  Wadi 

S i d r i  and Wadi E l  Hamma,  i . e .  t h e  water i s  o f  f r e s h  t o  s l i g h t l y  b r a c k i s h  s a l i n i t y ,  

un fo r tuna te ly  t h e  water q u a n t i t i e s  are ve ry  l i m i t e d  and t h e i r  u t i l i z a t i o n  f o r  water 

supply of local popu la t ion  or i n d u s t r y  or f o r  i r r i g a t i o n  i s  ve ry  d i f f i c u l t .  

8. H o t  s p r i n g s  o f  S i n a i  

S i n a i  Pen insu la  has  a g r e a t  number of s p r i n g s ,  t h e  m o s t  famous o f  which are Ayun 

Mousa s p r i n g s ,  Haman Fara 'aun s p r i n g s ,  E lu  Tor and Sydra Mousa SDrings.  Most of  these 

s p r i n g s  i s s u e s  a long  f a u l t  p l anes  ( s t i l l  a c t i v e )  a f f e c t i n g  T e r t i a r y  rocks  l y i n g  un- 

conformable on t h e  Lower Cretaceous (Nubian Sands tone ) .  The s a l i n i t y  o f  the ground- 

water o f  t h e s e  s p r i n g s  are t a b u l a t e d  on table 1.  The water of  t h e s e  s p r i n g s  could be 

used according t o  t h e i r  p h y s i c a l  p r o p e r t i e s  i n  recreation and t o u r i s t i c  purposes  as 

they are of  h i s t o r i c a l  and medical va lues .  
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Table 1 

I, 1.. u' 
M E D I T E R R A N E A N  SEA 

I 

LL T H h D  ', 

SEA 

L O C A L I T Y  T D S  P H  




