IWAS ‘ %’;"‘ Internationale WasserforschungsAllianz Sachsen

ﬁ HELMHOLTZ Bundesministerium

ZENTRUM FUR : ) g I Z DORNIER - /\.\../ | incRorscnung

COMNSULTING sl Sllgol 0 Ml5)ljg

MINISTRY OF WATER & ELECTRICITY _

UFZ




Arabian Peninsula — Resources
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demand vs. recharge

total stored water volume: 500 km?3
demand by agriculture: 15 km?d/a
desalinisation of seawater 1.3 km3/a

assumed groundwater recharge 2.4 km3/a ?

1993: reduction of wheat-production s g
(e
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Geological frame of the Upper Mega Aquifer
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Geological frame of the Upper Mega Aquifer

Thickness Aquifer

Age | Formation | Lithology (m) — -
i auth

Luatemary SUMACa
iii “"“-"F"m | dt‘l.liini'.:i

- Neogene

120-450 Dammam

serr2~4 100-270

PALEOGENE

Umm Er == ~1405-800 | Umm Er Radhuma
Radhuma st

Palsocens

Aruma T ====1900-250

Wasia 300-500

Shu'alba | =55 <60 | Wasia - Biyadh

CRETACEOUS

300-500

GlZ-DCo, 2009




Geological frame of the Upper Mega Aquifer
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analyses of aquifer characteristics
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What happens to a drop of rain when it contacts
sediments or rocks?
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Outstanding features of REY

« abundant as uranium

e occur as tracers, particularly in calcite and gypsum which are important for the
mineralization of natural waters.

* behave chemically similar, but are slightly fractionated in geochemical processes
but never separated

Li

La/Ca weight ratio:

Be

klalsln|ialm e alilaln ol e« Limestone (calcite): ~106
mowx o Eiw e wommomomo@on e e mLoe Groundwater from limestones:  ~108

Mg

High-charged trace elements reach
== | saturation in water much earlier than

_ their carriers.
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Adsorption of trace elements — covering

iIfer walls

aqui




trans-aquifer flow: keeping the origin in mind
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—Marlstone (Neogene)

REY‘fi nge rp ri ntS —Ilimestone (Paelogene UER)
of rocks and

leachates
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REY-pattern of local
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stable isotope composition acc. to well DB

¢ Wasia & Biyadh
¢ Joubaila + Minjour
¢ Umm Er Rhadumma ¢ Aruma
Trend Tufeiq Mts. recharge — Global Meteoric Water Line
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stable isotope composition (acc. REE+Y)

¢ Wasia & Biyadh
¢ Joubaila 4 Minjour
¢ Umm Er Rhadumma ¢ Aruma
Trend Tufeiq Mts. recharge — Global Meteoric Water Line
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Example: L B
Reconfiguration of
adjacent aquifers
vﬂAmos >
Well WA 1-268 is considered to be ”
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Comparison aq. of abstraction

acuifer of REY -indication for source
well extraction rocks
Wasia Well 301 Wasia Wasia
Wasia Well 401 Wasia Wasia
Wasia Well 403 Wasia Wasia
Wasia Well 412 Biyadh Biyadh
Wasia Well 316 Biyadh Biyadh
WA2-660 Biyadh Wasia-Biyadh
WA2-677 Biyadh Wasia-Biyadh
WA2-681 Biyadh Wasia-Biyadh
WA1-268 Wasia-Biyadh Biyadh
WAL-006 Armuma UER+Biyadh
WA1-356 Biyadh Biyadh
WA2-651 Joubaila Joubaila
WA2-649 Minjour Wasia
WA2-279 Aruma Wasia
Hunay Wellfield Well 4-S-279  UER UER
T3-1219 UER UER
T3-0638 UER UER+Dammam
T3-0662 UER UER+Dammam
T3-0727 UER UER+Dammam
T3-0189 UER UER+Dammam
T5-0101 Wasia UER+Dammam
near T5-0101 Wasia UER+Dammam
T3-0001 UER UER+Dammam
T3-0421 UER UER+Dammam
T3-0417 UER UER
WA1-536 Aruma UER
WA1-534 UER UER
WAI1-537 Aruma Aruma
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