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N U B I A N  S A N D S T O N E  A Q U I F E R  S Y S T E M  N S A S
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1. 5900 BP, Sahara dries up, climate refugees move out.
2. 146 BC, the 3rd Punic War ends.  
3. 147, LIBYA (aka CARTHAGE) destroyed. 
4. 147, SALT is poured in the wells…
5. 2011, history repeats itself…

Welcome to the Nubian Sandstone Aquifer System (NSAS) Anno  2022…  

A N T R O P O C E N E  H I S T O R Y  O F  T H E   N U B I A N  S A N D S T O N E  A Q U I F E R  S Y S T E M  
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T R A D I T I O N A L  WAT E R  P E R S P E C T I V E  - N S A S  ( L I B YA )
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O I L  I N D U S T R Y  P E R S P E C T I V E  - N S A S  ( L I B YA )
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O U R  P E R S P E C T I V E  – N S A S  ( L I B YA )
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Modified after Wright, 1982

A L  K U F R A H  B A S I N

Volume H2O: 225 000 km3
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West-East cross section of Sirte Basin (Based on Roohi, 1996)

S I R T E  B A S I N

Volume H2O: 280 000 km3
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North-south cross section of Ghadamis Basin. (Modified after Pallas, 1980)

G H A D A M I S B A S I N

Volume H2O: 144 000 km3
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M U R Z U Q  B A S I N

North-south cross section of Muruzq Basin. (Modified after Pallas, 1980) 

Volume H2O: 75 000 km3
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T H E  4  C U R S E S  O F  N S A S :  

Aquiclude = water barrier
Aquifer = water bearing
Aquifur = water thief (sic!)

Aquiclude

Aquifer

Aquiclude

Aquifer = aquifur

Aquiclude

‘SWL’  
???
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1 . C O R R O S I O N

2 . C R O S S F L O W

3 . D I S S O L U T I O N

4 . C R O S S  C O N TA M I N AT I O N



TWO DISASTERS WHICH WILL SET A TREND…



DISASTER 1: THE OKN-32 BERKAOUI

Haoud Berkaoui Oil Field, the northern part of the Algerian 
Sahara, 26 October 1986 



THE OKN-32: ONGOING DESTRUCTION OF AN ENTIRE REGIONAL AQUIFER  



Discharge: 2500 m3/h (700 L/s)
Salinity: 275 g/L
Salt mined over 40 years: 140.000.000 tons

-all from a single corroded casing……

OKN-32: DESTRUCTION OF AN ENTIRE REGIONAL AQUIFER  



CASE OF CI-11 WELL (NSAS, Jemna Oasis, 2014, Southern Tunisia)

The main cause of this accident is a single cement failure.



AT  S TA K E :  L I B YA N  A Q U I F E R S

PRINCIPAL BASINS OF LIBYA

Basin H2O (km3) apprx.

Cyrenaica Platform* 25 000

Murzuq Basin 75 000

Ghadamis Basin 144 000

Sirte Basin 280 000

Kufrah Basin 225 000

Tripolitanian Offshore Basins* 100 000

H2O km3 Apprx. 800 000

*Cyrenaica Platform and Tripolitanian Offshore Basins are inferred
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25% depletion of NSAS (Libyan) aquifers

S U S TA I N A B L E  A B S T R A C T I O N  – N S A S  ( L I B YA )



N S A S :  A N  U N E A S Y  R E L AT I O N S H I P  B E T W E E N  O I L  &  WAT E R
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WAT E R  Q U A L I T Y  O F  D E E P  G R O U N D WAT E R



AQUIFER SYSTEM WATER STORAGE (Km3) PRESENT VALUE (USD)*
Guarani (South America) 37 000 3.7E+13
Ogallalla (Central US) 4 000 4E+12
Great Artesian Basin (Aus) 65 000 6.5E+13
Libyan basins 849 000 1.0E+15

OIL RESERVOIR OIL VOLUME (Km3) PRESENT VALUE (USD)**
Ekofisk 2.0 1.284E+12
Statfjord N 2.0 1.284E+12
Statfjord E 1.6 1.0272E+12

Based on market value of 1 USD/m3* for water, and 100 USD/bbl oil**

A  P E R S P E C T I V E :  VA L U E  O F  A Q U I F E R S  V S .  O I L



N S A S  S TAT U S  2 0 2 2 :  S U M M A R Y  

O F  A N  E N T I R E LY  AV O I D A B L E  P R O B L E M

• INFRASTRUCTURE DESTROYED BY RANDOM BOMBING (SCAR)

• NO REGULATORY REGIME FOR OIL WELL COMPLETION, OPERATIONS & ABANDONMENT

• STACKED AQUIFER SYSTEMS STRONGLY PRONE TO CROSSFLOW

• REMEDIAL ACTION NOT FEASIBLE DUE TO SECURITY CONCERNS & LACK OF  INFRASTRUCTURE

• ROGUE OIL FIELD OPERATIONS FLOURISH

• ONGOING 24/7 CROSSFLOW CONTAMINATION OF WORLD CLASS PRISTINE AQUIFERS 

• NO ONE WILL EVER BE HELD ACCOUNTABLE

• NO PLANS NOR FUNDS AVAILABLE FOR RESTITUTION 
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What next?
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