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Outline

A KSA water consumption; aquifers vs. desalination

A Cost of desalination and tradeoffs compared to
conservation, transportation, recycling, etc.

A Rationale for using sustainable aquifer recharge
A RAK aquifers and estimated recharge

A Deep geophysical survey (MT) to map RAK
aquifers and recharge transport routes (best
locations for recharge capture)

A Benefits




Water Reguirements and
Sources

A Total water consumption now
~22 X 1P md3lyr
I Aquifers: 20 x 10° m3/yr
I Desalination: 2 x 1 m3/yr

A Rapidly growing population and
demand

A Cost of multistage flash (MSF)
desalination: ~USEmM?3

I Similar cost as lifting2000m or
pipelining horizontallyl 600km

A Presently, desalinated water from
Juball is pipedB20km to Riyadh
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KSA Deep Aquifers

A Large fossil water resources exist in deep
subsurface aquifers in desert areas including
RAK

A Sustainable exploitation: capturing portion
of recharge waters without drawdown of
fossil waters

A Recharge waters may be fresh 1880ppm
TDS) or brackish (3000 10,000ppm TDS)



Ruboal Khali Aquifer System
(RAKAS)

A Recharge in Red Sea Hills

I estimated at
04 x 10° m3fyr

A Paleozoic, Jurassic, Cretaceous, Eocene ages
A Total thickness of aquifers 2500m

A Depth as great &000m

A General west to east flow

A Increasing salinity, shallow to deep, west to
east
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(1) Water Collection System

Red Sea Hills

A A major EW watershed
channéipreeipitation
from RetSseaihils
towardisttheRRAK




(2) Precipitation relatively high
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(3) Rechargeateaiatdodiniis dOf
the Red Seatlil$s
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(4) Groundwater
flow fliamm W te E
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Hydiogen & Oxygen Isotopelata

Hydrogenaadd oxygendsaiopeiratios arerexpre
in the eonventiana (delta) notationywhere

d= [(Rsamﬂhl Rst-andarla - 1]| X 1000

R: Rafio @fIDHHwrr0/1°0
S: Standatd/Mead@eeam\dater
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O & Hi IBotopic Compositions

Rub Al Khali (Group 1)

Rub Al Khali (Group 2) yd
Bahrain Precipitation, 1963-1983 (JAEA- global meteoric water line
GNIP) (Cralg, 1961)

Al Wusta Late Runoff (Macumber, 1994)

Al' Wusta Early Runoff (McCumber,

1994
Gulf gjf Suez Thermal Waters (Sturchio et evaporation trend
al., 1996)




Group I

A Mostly from flowing
artesianwel & sphings &
pumpethiwels

A Isotopically depleted

t2H: 160&, to -358
TDS 1300up t6076,000mg/L

A Hot watets




Continue Group |




From where did Group 1 acquire
sallinity?

Cormuz Seres

A UpperRotesozaic
satlimentayysequenc? (
km thick) unteries all
major @il fieldsiintthe
PersianGulthared: Bedded
sallt, gypsuma@nhidrte,
with thick intertheds of
dolomite, $haleaand
santdstone
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Origim I Group |
A Unlikely to haveooriginatédsassiaderrearecipitation
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A Mostly from shallow
hand dygweHls
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Group |

A Plots along:an
evaporation leenat
extentsuppward-fia S
Grﬁl.ll]p " Sampjes A RubAl Kh::lli 1EGrr;1up 2;:

. -
O Bahrain Precipitation, 1963-1983 (IAEA- global meteoric water line
GNIP) (Craig, 1961)

u GNIP
A Si gm]l f'i Calmt % Al Wusta Late Runoff (Ma

Al Wusta Early Runoff (McCumber,
)4 )

evapo‘r@']tdm n(& © al. f‘l [E"Lg :I:JEZ Thermal Waters (Sturchio et ”,' evaporation tren'd
salinizatian )

cA LT, 4 O
N1l D750 TO - Y700

TDS > 92,000 rag/L

2k



DIStilsUlERNG]T Wealls gorralziias Wil ipleii o)
sabkha and shallow groundwater
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