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o Viaximuim capacity for Transmission
Mains = 3.1 m3/s
o Capacity limited due to:. - the Tunnel
- overflow settings
- |eakage
o [0 Irngatien 0.7 m3/s (between June and

September) Existing water rights

o What about leakage?




A Tracing dilution test was conducted on
26-01-201.2

sJeilta Spring discharge = 10 m3/s
sHarash hydropower flow rate = 4.3 m3/s
sDhaye treatment plant intake = 3.1 m3/s

Viax: capacity.

o eakage and overflow = 1.2 m3/s
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Water Safety




Overflow at Mar Abda bridge




. Water Safety Tfhe overflow at Mar abda Bridge during

high flow in the river




L Weiter Sieifeiny Mokhada Dam and Mokhada diversion




Mokhada canal inside the village (leaking)
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ENVEeIESAICH/AN (e Tunnel to Dbayeh (once a year maintenance)




I
Georisks




Apart from all above mentioned risks:

sEarthguakes

eTectonic movements

e[ andslides

eRock falls

It’s an active tectonic zone
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Capture Improvement




CaptieNmprovement

o Under current conditions the upper part of the
canal can convey only a maximum of 4.3 m3/s

o Jelta Spring discharge not measured correctly

o A monitoring system by BGR (at 500 m
Upstream ofi heat moorings) ADCP and

Multiparameter probe.

To establishia Water Balance based on real

data for Jelta Groundwater catchment




aptureimpro ““5“ |ta Spring Discharge during water year 2010/11

122.6 MCMiwith a flew velocity between 2 and 65 cm/s
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\Withdraw up te 6m3/s (520,000 m3/d)

sAllow measuring Spring discharge between 0.5 up-to 50
m3y/s

sProtection off water guality

sEiltering off solid parts before entering

sClosed pipeline, no withdrawals allowed (more water

transfierred and hydrepower used)
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ICantireiimprovement

o Keep the access for tourists in the lower part of the
grotto

o Autematically: water level regulation at the-boat
mooring

o Keep the narrow passage near boat mooring reducing
the pressure on the future intake

Jjoravold illegal connections, the best solution would be

te burd a Tunnel frem Kashkoush spring or from

Mokhada te the treatment plant in Dbayeh
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o Jle system must be a double pipe at the places where

there are highi risks of landslides and rock fall
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SaptENmpreveEmeEnt Jeita Spring suggested capture system
sStraight segment 50 milength 6-8 m width and 4 m height

‘- ~ gate wit gxﬁw walls
: der bn;a mooring

straight line
segment (90 m)
for CDﬂtlnuﬁUS‘
measurement %
of fldw

r_ ~ _ : I\ touristic entrance
: ' ' L.l Jeita Grotto
'.' new dam /

i b q‘ : - . ¥ ¥ ':-
with ir'dak' to pipeli j 1 - system for measurement of water level and flow velocity (ADCP) .
| e ne 2- multiparameter probe for measurement of: EC, pH, turbidity, T |

V4 lwerﬂw Access to the monitoring station from natural exit of the spring
Jeita-Dbayeh * Pipeline Jeita Dbayeh -
s  overflow

lower level




CaptieNmprovement

Eer constiuction the following aspects have to be
considered:

sConstruction during low flow period (below-2 m3/s)
oA dry year

s\Iorks between beginning of August until end of

October

sRemoVve existing system after the end of constructing

the new system
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Storage Options




L Siigracle Qotlogs Managed Aguifer Recharge Dams
IniNahr el Kallb Catchment
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L Siigracle Qotlogs Managed Aguifer Recharge Dams
IniNahr el Kallb Catchment

Proposed Dam Storage [m7] Function Infiltration capacity
met by runoff

Kfar Debbiane MAR > Jeita sprlng ngh
MAR > Jeita spring Very high

Daraya sto rage

0 ]
B L G
Basklnta MAR > Faouar Antelias | Very high
spring

Based on the water balance, the tracing tests and updated

geological map, the key assumptions are:

sgroundwater recharge in the Upper Cretaceous Aquifer (C4)
feaches 80 %
sgroundwater recharge in the Jurassic Is on average around
501%
sgroundwater Elow is governed by the complicate geological
anadl tectonic structure.
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