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Menashe MAR site - overview
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Q: why waste expensive
desalinated seawater through MAR?

A: storage capacity

Sometimes, due to operational constraints, it is not
possible to supply the desalinated water to the national
distribution system, so MAR is the only solution for large

scale desalination plants

(at Hadera plant 350,000 to 400,000 m3/day)
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Research question

What processes are expected during MAR of

desalinated seawater ?
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Monitoring system — GW & VZ
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MAR during January 2015 (~2.6:10° m3)




Hydrological processes

Ponding depth during three MAR events
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Monitoring system
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Infiltration rates (pond and local scales)
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Infiltration rates (pond and local scales)
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Infiltration rates (pond and local scales)
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Infiltration rates (pond and local scales)
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Infiltration rates (pond and local scales)
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 Similar infiltration rates obtained from all methods

* The decrease in infiltration rates of almost 2 order of mag.
is due to low-permeability layers at depths of 4 and 14 m

* Clogging (if any) is less than the impact of the low-permeability layers
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Recharge dynamics (numerical model)
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Geochemical
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abstract n°1837

Desalinated seawater

 The RO process operated in the
nearby desalination plant removes
~99.9% of the sea salts, leaving the
product with practically no
bicarbonate, calcium or magnesium.

* The desalination-plant is obliged to
remineralize the water to 32 mg/I
Ca?*and 80 mg/I HCO;.

* This is done by dissolving 30 tons of
quarry-limestone-gravel every day
with acid, and costs about 0.04
EUR/m3 (~8% of the cost of the final
water product).
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plants is an unsolved problem.
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Enrichment is also observed
close to the pond surface
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lon enrichment processes

* lon exchange (primary): Ca?* for Mg?*
(the desalinated seawater are rich with Ca?*

due to the lime-dissolution post-treatment)
e Dissolution (secondary)

Inflow: desalinated
seawater post-treated

A column saturated

with CaCO,

Calcareous Sandstone Column|

with groundwater
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Ronen-Eliraz et al. (in press, STOTEN)

Investigating geochemical aspects of managed aquifer recharge by column

experiments with alternating desalinated water and groundwater
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Mixing with deep groundwater
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Mixing with deep groundwater
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Mixing with deep groundwater
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Mixing with deep groundwater - binary mixing?
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Summary

e MAR s the only feasible storage for large scale desalination plants.

e Monitored infiltration-rates declined by almost two orders of
magnitude (from ~10 to ~0.4 m/d) due to the unsaturated zone
lithology and not by clogging processes at the pond surface.

e 90% of the infiltrating-water has reached the original water-table
depth 2 months after the beginning of MAR.

e The desalinated seawater are enriched with Mg?* by ion exchange
during infiltration (Ca adsorbs). The processes is controlled by the
high Ca/Mg ratio in the post-treatment desalinated seawater.

e The distinct isotope contrast between desalinated seawater and
local GW is a potential tool to evaluate mixing processes at the
Menshae MAR site.
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abs

DBPs due to chlorinated

desalinated seawater (BGU)

—~ oce * Tecy,

=t i g o® % S

) ' ™ & -
< 2. 5 el M AR

> L KAL)
g ¢ MEKOROT A
! - ) e .
= z ! — )
S

<= - S

. o/ .

ZIWR

b= soL

anj Ce
MARSOL Lavrion Workshop Athens, 16 — 18 March 2016

THM Water isotopes
CHCl, CHCLBr |CHCIBr, |CHBr,
Sample 02H (%o) | 620 (%o0)
Field Well PA 10.861 1.540
samples | \well PB + 10.718 | 1.275
P-0.5 + 11.499 | 1.490
P-1.0 11.185 | 1.429
P-2.0 + + + 10.746 | 1.325
P-3.0 + + u 10.818 | 1.377
Reference | DSW Not Not Not Not
values detected | detected | detected | detected
11.339 1.414
Well M6 Not analyzed -18.408 | -4.485
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SIMULATING MANAGED AQUIFER RECHARGE BY

COLUMN EXPERIMENTS WITH ALTERNATING
DESALINATED W, ‘
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Column experiments

Ronen-Eliraz et al. (in review, STOTEN),
Simulating Managed Aquifer Recharge by Column Experiments
with Alternating Desalinated Water and Groundwater
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