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Housekeeping

Please mute your phone lines, Do NOT put this call on hold
— press *6 to mute #6 to unmute your lines at anytime
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» Turn off any pop-up blockers

» Move through slides using # links on left or buttons
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» Archives accessed for free http://cluin.org/live/archive/

Although I’'m sure that some of you have these rules memorized from previous
CLU-IN events, let’s run through them quickly for our new participants.

Please mute your phone lines during the seminar to minimize disruption and
background noise. If you do not have a mute button, press *6 to mute #6 to unmute
your lines at anytime. Also, please do NOT put this call on hold as this may bring
delightful, but unwanted background music over the lines and interupt the seminar.

You should note that throughout the seminar, we will ask for your feedback. You do
not need to wait for Q&A breaks to ask questions or provide comments. To submit
comments/questions and report technical problems, please use the ? Icon at the top
of your screen. You can move forward/backward in the slides by using the single
arrow buttons (left moves back 1 slide, right moves advances 1 slide). The double
arrowed buttons will take you to 15t and last slides respectively. You may also
advance to any slide using the numbered links that appear on the left side of your
screen. The button with a house icon will take you back to main seminar page which
displays our agenda, speaker information, links to the slides and additional
resources. Lastly, the button with a computer disc can be used to download and
save today’s presentation materials.

With that, please move to slide 3.



Vadose-zone Monitoring System

key to groundwater protection and
optimization of remediation strategies

Dr. Ofer Dahan
Ben-Gurion University
E-mail: odahan@bgu.ac.il
Phone: (+972) 52 8795888

Shuki Bones
E-Mail: shuki.bones@ametis.co.il
Phone: (+972) 50 5316637
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Profiles- a snap shot in time of dynamic processes
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Groundwater monitoring through observation wells
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Direct monitoring of water flow and contaminant
transport through the vadose zone
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3-D representation of a vadose zone monitoring system
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Vadose zone Monitoring System - VMS

Sampling unit
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VMS installation

*Patents pending
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VADOSE ZONE MONITORING SYSTEM

Designed to provide:

Continuous real-time information on the
hydraulic and chemical properties of the
percolating water in deep vadose zone
through in-situ measurements of natural
undisturbed conditions

12

12



13

VMS application in projects on water percolation and
contaminant transport through the vadose zone

Natural rain water infiltration
through sand dunes

Waste water infiltration from
contaminated stream channels
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Orchard

VMS application in projects on water percolation and
contaminant transport through the vadose zone

Agricultural setups

Open field crop
[~

Green house
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VMS application in projects on water percolation and
contaminant transport through the vadose zone

Flood water infiltration

Water infiltration from reservoirs
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VMS application in projects on water percolation and
contaminant transport through the vadose zone

Diary farm influence on groundwater
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VMS application in projects on water percolation and
contaminant transport through the vadose zone

Controlled remediation of contaminated vadose zone
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Floodwater Percolation and Groundwater Recharge in Arid Lands

Dahan et al., 2007. Journal of Hydrology
Dahan et al., 2008. Groundwater

18 Dahan et al., 2009. Vadose zone Journal
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Kuiseb River, Namibia
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Monitoring of floodwater percolation and groundwater
recharge in arid lands — Kuiseb River, Namibia

20
15 1 (@) Flood

101
05+

Flood stage (m)

Depth (m)

— 0.58
— 137

202
—— 266

330
— 394
—— 459

Water content

5 45
§E 4, | (c) Ground water B
o0 A/f _
Final water D 55+ ,
i ™ a2
e Btel ey 8 60 : : : : : :
3 20-Jan-06 21-Jan-06 22-Jan-06 23-Jan-06 24-Jan-06 25-Jan-06 26-Jan-06

far Vitor able riavation

Dahan et al., 2008. Groundwater

Morin et al., 2009. J of Hydrology
20




Flood water percolation during sequential

floods-Kuiseb River - Namibia
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Infiltration from reservoirs

Data Logging
Tzukim Reservoir- Arava ) equipment

£ i e 2
Reservoir Dam
Vadose zone monitoring
system installation directio
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Flood Event January 2004

First flood
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Flood Event January 2004

First flood
Water content Water content
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Water Content Profile in the vadose zone under a reservoir
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Second flood

Water Content Water Content
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Water content profile in the vadose zone under a reservoir
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Silt & clay accumulation on the bottom an infiltration
reservoir as a consequence of a single flood event
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Water content
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Water percolation and solute transport through
layered heterogeneous sediments
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Tracers breakthrough curves

at various depths during

infiltration dgpth
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Flux rate measured through the wetting sequence of the
FTDR probes in the vadose zone

Probe depth | A8(%) Veloeity, v Flux, g
(m) (m/h) (m/h)

0.2 0.07 0.24 0.017

1 0.11 3.56 0.384

1.8 0.05 0.30 0.014

2.6 0.03 0.23 0.006

3.4 0.11 2.34 0.258

Average vertical flow velocity of tracers across the
vadose zone

Sampling depth (m)

Velocity, v (m/h)

ArEr T

Groundwater

Cbsersation well AR

0.60 0.41
1.40 0.83
223 0.72
3.00 0.26
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Water Percolation Through Deep Vadose Zone

Field installation 3-D representation of the
monitoring setup

Rimon et al., 2007: Water percolation through the deep vadose zone
and groundwater recharge: preliminary results based on a new
vadose-zone monitoring system. Water Resources Research.
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Water content variation due to rain induced

infiltration events across a 21m thick vadose zone
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Water content variation due to infiltration
events across a 21m thick vadose zone
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Water content variation due to infiltration
events across a 21m thick vadose zone

Water content
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Wetting front propagation across the vadose zone
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Chloride profiles
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Chloride profiles

Cl(mg/)
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Chloride profiles
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Bioremediation of polluted vadose zone
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Bioremediation of polluted vadose zone
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Bioremediation of polluted vadose
zone underlying a gas station
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Excavation of
contaminated top soil

3-D representation of
the remediated site
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Control panel

VMS installation

43



Water content variations with depth
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VOC concentration in the vadose zone
pore water during wetting process
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Isotopic composition of selected VOCs
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Continuous monitoring of flow and
transport in the vadose zone

Observation well |

47



48

Potential monitoring application

Leaches under LANDFILLS

Fuel leaks from GAS STATIONS

Leaks HAZARDOUS WASTE from tanks, storage
lagoons and sensitive factories of potential pollution

On line monitoring and control of REMRDIATION
efficiency

* The monitoring system may be installed under existing
active facilities with minimal disturbance
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Thanks
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Resources & Feedback

» To view a complete list of resources for this
seminar, please visit the Additional Resources

» Please complete the Feedback Form to help
ensure events like this are offered in the future

Need confirmation of
your participation today?

Fill out the feedback form
and check box for
confirmation email.
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